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Iepidnyn

H gunédwon tov aicOnuatog aceaieiog otovg mOAiTeEG, M TPOANYT Kol GUECT|
enéupaon o avlpOTOYEVEIC KOl PUGIKEG KATAGTPOPES, 1) OOXEIPION KOl ATOKATACTACT) TV
CUVETELDV TTOV TPOKAAOVV OVTEC, 1 avalTNoN KOl OVEVPEST] EMLMOVTOV KOl 1] SLOGOAALOT
NG AELTOVPYIKNG GUVEXELNG TOV KOWVOVIKOV OOUMOV LETA amd TETO0L £100V¢ yeyovoTa, elvan
OPUOSIOTNTEG TOL OVIKOLV GTOV TUPNVO KOONKOVIOV TOL TPOGOTIKOD TG ONUOGLOG
ac@aAelng. Ot TpOTOL OVIOTOKPITEG, £Vl 1O10ATEPO KOUUATL TOL TPOCMOTIKOD OVTOV,
OLYKEVIPOVEL ©€ OMOAVTO PobUd TIG AEITOVPYIKEG OMOITNOELS EKTANPOONG TOV
CLYKEKPIUEVOV OPUOSOTATOV. Mol €K TOV CNUOVIIKOTEP®V TETOU®Y ONOUTGEMY TOV
oLUVOPTO QUECH TNV GPTIOL EMYEPNOOKN OVTATOKPIOT TOV OUAd®V ovT®OV, €ivar 1
emkowvovia. H adibdlentn, omodotiky), OAEITOLPYIKY KOl OCQUANG EMKOWVOVIN TOV
TPOTOV OVTOTOKPLITOV, Kpivetan peilovog onuaciog kot oyetiCeton pe ) duvatdHTNTO TOVG
va colovv (wég oto medio. H ovuPoin g texvoroyia oto {NTnpa g EXKOVOVINS Yo TIG
vnpecieg avtég etvar kaBoprotikng onuaciog Kot ta mTpdTLIO. OV £YoVV ovamTLYOE
vroompifouv Tig avtiotoreg eappoyés. Qotdco Kot pe dedopévo OTL emiyelpeitol og
naykOGo KAlpako n petdfacn otic TANpmg evpulmvikes Texvoroyiec, Tpaypotomomonke
Ho. ETOKOTNON TOV VOIGTAUEVOV TEXVOAOYIK®V AVGE®MV, OAAL KOl OVT®OV oL B pog
OTOGYOANGOVY GTO £YYVG LEALOV, 6TO TANIGLO TNG EMAOYNG TOV PEATIOTOV OPYITEKTOVIKOV
KOl EQAPLOYDV Y10 TIC KPIGUEG EMKOIVOVIES.

2mv mapovoa epyacio mpaypatomomOnke extetapévn Kot o fabog Pipioypapikn
EMGKOTNGT TOGO TMV TEYVOAOYIKAOV ATOLTICEDV TOV KPIGILOV EMKOWVOVIOV, OGO KOl TOV
TPOTOKOAA®V KOl TPOTOHTTOV OV LILOSTNPILOVY AVTES KO TAPOVCIAGTINKAV Ol VPIGTAUEVES
AMOGEC KOl OPYITEKTOVIKEG TOVG, KOOMDC Kol ot avrtiotowyes mov ektipwdror O6tt o pog
OTOGYOANGOVY GTO HEAAOV. XTO GNUEPIVO TEXVOAOYIKO TEPPAAAOV Kot pe OESOUEV TNV
enionun wpat| toLv 5SG ond to 2020, dvoite o0 JpOUOG Y TO OpOO TOV TANPOG
eVPLLOVIKOV EMKOWVOVIOV, TTOL TopExovy OAa ta opédn tov Kpioyng AmoctoAng
Ympeowwv (Mission Critical Services — MCX), o¢ovig, Bivteo ot dedopévov
avafobuifovtag  molotikd TG  onpovtikdtepeg  vmnpeciec  Kpiowng  AmoctoAng
Emkowvoviov ®ovig pe to matmpa evog minktpov (Mission Critical Push to Talk —
MCPTT), mov amotelohv 10 EMKOWVOVIOKO KVTTAPO NG OMuocog aceireng. Ot véeg
OPYLITEKTOVIKEG EUTAEKOVY OMOOOTIKA £V GUVOAO KOVOTOU®MY TEYVOAOYU®V OV GYETIOvVTON
LE EQUPUOYEG KOl GVOKEVEC TOV Otadtktoov Twv IIpayudtov (Internet of Things — 10T),
vepoimoroylotikng (cloud computing), vroloyioTiKng oo dKpa Kot 6to cvvvepo (edge/fog
computing), teyvntig vonpoovvng (Artificial Intelligence), emoavénpévng kot €KOVIKNG
mpaypatikétnrog (Augmented and Virtual Reality) wor punyavikng pédOnong (Machine
Learning), aAAG kol po opddo TEPLPEPELONKADV GAPTIOV TEXVOAOYIKOV JOUDV OTW®G TO. 1N
emavopouéva  wmrapeve ocvotuoto (Unmanned Aerial Systems — UASs) xot 11c
emkowvmvieg pe aglomoinon un eniyelov acVppotov SKTHmv. O cLVOVAGUOC TOAADV €€
QLTOV GTNV VAOTOINGMN SIKTO®V EMKOWVOVING ONUOCLOG AGPAAELNS, OTOLOVONTOTE EVPOVE
KdAvyMc, dnpovpyet TANOGpA TPOKANGEMY Kot avolyTdv {NTNUAT®V, TOL 1 EMGTNLOVIKI
KOWOTNTO KAAEITOL V' OVTILETOTIGEL.




daiveton 0T n mevtaetia 2023 — 2028 Oa eivar kaBop1oTiKnG oNUaciog Yia T dNUocio
ac@drela, Kabdc B opioel Tov Tpdmo pe Tov omoio Bo cuvtedeoTtel QLT M TEXVOAOYIKN
peteEEMEn ota dikTvo oL YPNOLOTOOVY ot emayyelpaties. [TapdAinia, KatoypdpeTon
TOYKOGHIMG U0 TAOT EEMOTPEPEING TOV VANPECIOV TOL TOPAUSOCIOKE KO HE OpOPUN
mquoto ao@aAEiOG KoL EUTIGTELTIKOTNTOS NTOV EMPUVAOKTIKEC GE OVOUYTEG TNYEC.
EvBappovovtar ot moAiteg va Sadpapoticovy evepyd pOAO KOL VO GUVOPAUOVLY TIG
vanpeociec, ovoayvopiloviag ™ OSVVOUIKH TOV HECHOV  KOWMOVIKNG OIKTO®MONG, TOL
mAnBomopicpov (crowdsourcing) kot tov efeloviiopod. EmmAiéov, ot mlatpdpueg ovtég
avTipetonilovior ¢ EAOEEVOG TOMOG avadeling Kot TPofoAng Tov £pYov TOLE TTPOG TNV
katevBvvon  onovpyiog  KAIUOTOG  EUMIOTOOUVNG  OmEVOVTL  GTOVG  Becpodg  mov
avTIpocOneVoLY. Qotdc0, TpokvTTel pe kKabe BePardtnTa OTL 0 dPONOG TPOG TV TANPN
evpLLOVIKOTNTA TPOVTOOETEL TNV OLGLUCTIKY GUUPOAN] TOV GLVOAOL TV EUTAEKOUEVOV,
elte a@opovV ©E€ KPOATIKEG VANPECIEG, (POPElG KOl EVMOGCEIS, €lTE GE OPYAVIGLOUS KO
TPWTOPOVLAIEG TTOL e omolovonmote TPOmo oyetilovtan pe v vAomoinorn kot eEEMEN TV
mpotHneV emKowvoviag. Tavtdypova, m moATIK POUANGN, M &ViKid OVTIUETMOMTION OCE
EMMEd0 KPATOV Kol NTEPOV KL 1) OVTIGTOLYN OWKOVOUIKY] 6TAPIEN KpiveTar emPBEPANUEVT.
Amopével va TopakolovBcovpe Tov TPOTO e TOV 0moio OAES OVTEG O1 TPMTOROVALES OV
KvoOvToL Tpog TV 1d1a kotevbuven Bo cuykAivouy Tpog Koo dQeAoC.

Téhog, emyepnOnke pog onuovtikng aglag épevva Yo TG AVAYKEG TOV TPAOTMOV
AVTOTOKPLTAOV TNG YOPOS HOG O EMKOWVAOVIONKO VAIKO Kol AOYIGHIKO, HE TNV KOTAPTION
KatdAANAov epoTnUOTOAOYioV, 1 omoio PIA0J0EEL VO TIGTOMOMGEL KOl TPOTEPALOTOMGEL
OVTEG, MOTE VO OTOTEAEGOLY TNV QUTIOAOYIKT Bdon otV avtioTtotyn TpodTAcT Yo TN YOP

HLOG.

Aé&Eerg Khewona: «dixroa Anuooiag Aopileiog, EKTOKTES KOTOOTAOELS, KPIOWES ETIKOLVVIES,
TPWTol AVTATOKPITES, DG
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Abstract

Instilling a sense of security in citizens, preventing and intervening immediately in
man-made and natural disasters, managing and restoring the consequences of such disasters,
searching for and finding survivors, and ensuring the functional continuity of social
structures after such events are core responsibilities of public security personnel. First
responders, a particular part of these personnel, concentrate to the fullest extent on fulfilling
these responsibilities. One of the most important requirements that directly relates to the
perfect operational response of these teams is communication. The uninterrupted, efficient,
interoperable, and secure communication of first responders is of major importance and is
related to their ability to save lives in the field. The contribution of technology to the issue
of communication for these services is crucial, and the standards that have been developed
support the corresponding applications. However, given that a global transition to fully
broadband technologies is being attempted, an overview of existing technological solutions
and those that will be of concern in the near future has been carried out in the context of
selecting the best architectures and applications for critical communications.

In this paper, an extensive and in-depth literature review of both the technological
requirements of critical communications and the protocols and standards that support them
was carried out. The existing solutions and their architectures were presented, as well as
those that are expected to be of concern in the future. In today's technological environment,
and given the official launch of 5G by 2020, the way has been paved for the vision of fully
broadband communications, providing all the benefits of Mission Critical Services (MCX),
voice, video, and data by qualitatively upgrading the most important Mission Critical Push
to Talk (MCPTT) services, which are the communications cell of public safety. The new
architectures efficiently integrate a set of innovative technologies related to the Internet of
Things (loT), cloud computing, edge/cloud computing, and artificial intelligence
applications and devices, augmented and virtual reality (AR), and machine learning (ML),
but also a group of peripheral technology structures such as unmanned aerial systems
(UASs) and communications using non-terrestrial wireless networks. The combination of
many of these in the implementation of public safety communication networks of any
coverage range creates a multitude of challenges and open issues that the scientific
community is called upon to address.

It appears that the five-year period from 2023 to 2028 will be critical for public safety
as it will define how this technological evolution will occur in the networks used by
practitioners. At the same time, there is a global trend towards outward-looking services that
have traditionally been cautious about open sources on the occasion of security and
confidentiality issues. Citizens are encouraged to play an active role and assist services,
recognizing the potential of social media, crowdsourcing, and volunteering. In addition,
these platforms are seen as a welcoming place to showcase and promote their work to build
trust in the institutions they represent. However, it is clear that the road to full broadband
requires a substantial contribution from all stakeholders, whether they are government
departments, bodies and associations, or organizations and initiatives that are in any way
related to the implementation and development of communication standards. At the same
time, political will, a unified approach at the national and continental level, and
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corresponding financial support are essential. It remains to be seen how all these initiatives
moving in the same direction will converge for the common good.

Finally, an important research on the communication material and software needs of
our country's first responders was attempted, with the preparation of an appropriate
questionnaire that aspires to certify and prioritize them, in order to form the rationale for the
corresponding proposal for our country.

Keywords: «Public Safety Networks (PSNs), emergency situations, critical
communications, First responders (FR), 5G»
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Ewcaywyn

1.1 H évvoia ths acpdiclos

O 6pog acpdreln, TOV gival 01Kelog 6TO GHVOLO TOV AVAYVOGTOV, TPOEPYETUL ETUIOAOYIKA
Ao TO opYoio EAANVIKO prjLa «GOAAA®Y, TOV oNUAivel piyve KATO, KAVE KATOWOV Vo TEGEL.
O cvvdVOGHOG VT UE TO GTEPNTIKO O- TPOCIIOEL GTNV ACPAAEID TNV KVPLO, EVVOLd TG,
dAadn v Katdotaorn oty onoia dev VILApPYoLV Kivduvol, dmov asBdaveTar Kaveic OTL dev
ameLelTOL, 1] TNV OMOTPOTN KIVOVVOL 1] ATEIMNG, TNV €EAGOAAMON Gtyovplds kot Pefordtntog
[1]. And Vv apykn Ae&koAoyik| TPooEyyion €mc Tov Opo «dMUOCIo 0oPAAEI» Kol TO
mAoiclo mov avtdc KaBopilel VWAPYOLY TOAAEG OUOLOTNTEG KOl CLVOQEIG €VVOlOAOYLKOl
nmpocdopiopol. Ilepaitépom de, og pia €K TV INUOPIAESTEPOV 1EPOUPYNTEWDY TOL EMLYELPNONKE
10 1943 amd tov Abraham Maslow otv gpevvntikny tov gpyooio pe titho «A Theory of
Human Motivation» [2], n omoio omotedei Pocikd 0dnyd OA®V TOV UETAYEVECTEP®V
EPELVNTAOV TNG KOWMOVIKNG Oempiog Kol TOV EXCTNUOV TNG KOWVMVIOAOYIOG Kol WuyoAoYiag,
oploe 0TI N acPdrelo omoterel pia omd TG TEVTE PUCIKEG KATIYOPIES OVOYKMY TOL avOpdTOL.
Ao TV apyIkn 1EPAPYNOT EMG KOl TIG UETOYEVECTEPES, TANPECTEPEG Kol avaOE@PNUEVES
TAEOV TPOGEYYIGELG TNG AVAPEPOUEVNG KATATUENG, TPOKOTTEL OTL 1] acPiArela eakolovbel va
Bpioketar otn Pdon g mopapidac Tov avaykdv tov avipodnov (Ewodva 1) kot v' amotelel

116 kvpieg €€ avtov [3].

Self- Self-ulhiliment
needs

needs:
m, safety Basic
needs
s

Ewova 1. Iepapyio Tov avOpdmvov avaykdv ketd Maslow




TTow 6pw¢ Ba pmopovoe va etvar 1 EUTAOKN TNG TEYVOAOYIAG Kot TV paydainy eEeAiEemy Tov
YDPOL GTOV OVIIGTO(O TNG OCPAAELNG, ZOPAOG KOl OEV OVAPEPOUNGTE GE TPWOTOEIGUKTEG
GUGYETIGELG Kl VEOPLEIG oyéoels, KaBdg etvan avtovonto 0Tl amd o TPATA KIOANS Prpotd
™me, M teyvoroyia dev Bo pmopovcoe mapd va epmiokel gvepyd otnv mpoomdOeio Tapoyng
avtig ™G Paocwkng avdykng. H oxéon avty Aowmodv petpd Mon moArég dekoetieg kot
TauTOYpova  amoterel Evav (@vtavo opyovicpd, OSlpkdg €EEMOGOUEVO KOl  TOXEMG
AVOTTUOOOUEVO, UE PLOUODS TAVTOCTHOVG HE OLTOVG TOV AQUPAVOLY YMPO Ol OTOLES
teyvoroywég e€elifelg. H aopdieto, 1 Onpuocio ac@AAELD, 1 ACQALELN KPIGIL®Y DTOSOUDY, 1|
TPOANYT Kot OloYEIPIoN KATOGTPOPDOV, KOOMG Kol OOl GAAT LOPOT TNG, OMOTEAECAY KOt
e&akolovBovv v amotehobv éva amd ta Pactkd medio. £QUPUOYAC TOV TEXVOAOYIKOV
eMTEVYUATOV KO gmoyng. Ot evkapieg vAOTOINGNG TANODPUG EPUPLOYDOY GUVOVOGTIKG LE
TN GNUAVTIKOTNTO TOL 0QEAOVG Kol TG TpooTiféuevng agiog eykadidpvoav kot dotnpovv

emika1pn TN GVYKEKPLUEVN aAAnAeEdpTnon.

[TAeiotec TEXVOAOYIKEG ADOELS YPTOLOTOLOVVTOL ML TOL TOPOVTOS GTN ONUOGIH. OCQAAELD.
Kaitol kdmoteg €& auTdV KOAVTTOUV ATOS0TIKA £Va. LEPOG TOV OTALTIGE®V, VPIGTAVTOL KOTA
TEPIMTOON oNUOVTIKE TpofANpaTa Kot kevd mov opeihoviat Kotd peilova Adyo 6To yeyovog
OTL Ol amoutNoElS oTolyebetovy €va dopkdg petaforiopevo mepiBdAlov, To omoio yevvd

VEEG KO CIULOVTIKA LEYOAVTEPEG AVAYKEG TOGO GE €0POG, OGO KOl GE TOLOTNTA.

Ov teyvoroykég mpoomdBeleg, amd Omown mAsvpd kot €dv WwBovv, Katateivouv o1
dlepevvnomn TuyOV TPOGHET®V, TPEYOVCAOV KOl AVOIVOUEVOV TEYVOLOYL®V oV Ba pmopodoay
va ypnowomomBoiv ya epapuoyés dnuoctag aceirens. O otdyog elvar TPoeavhg Kot
aopd otnv mapoyr] Pondelag oto TAICIO TOV AvOYK®V ONUOCLOG OCQAAEWNG, OTMOS CUTY|
Aemtopepds Bo opiobel otn cvvéxela, yuo T PEATiOON TNG OMOTEAEGUATIKOTNTOG KOl TOV
EMOOCENMY TOV TEYVOLOYIKOV EPAPULOYDV, MGTE Vo lval o€ B€om vo avtomokpdohyv GuUeESH GE

omola epintwon amortnoel.

Méca omd v evdeley] UEAETN  TE(VOAOYIKOV AVGE®V, TEPITTOCEDY  YPNOMNG,
0AOKANPOUEVODY EpYmV, EPYOV OV Ppiokovial 6e TPAOYO EPELVNTIKO GTASI0, 1| GE OYILO
GTAO10 VAOTOINONG EQUPLOYDV, OAAG KOl TN HEAETN TOV OW0HTEPOV YOPAKTNPLIOTIKOV TMOV
TEYVOLOYIDY 7OV Stopaivetal 0Tt 0o HoG amacyoANcovY HEALOVTIKG, £YIVE L0 GUVOAIKN
npoomabeln, va ocuvvtebel pio yevikn doun vAomoinong tev Epymv mov EA0d0E0VV va
EUTAOKOVV EVEPYE OTIC ADGEIC TV TEXVOLOYIKMDY EPATNUATOV TOL Topén avapopdc. H tpipn
ue v teyvoroyio mTov epapudletal on oto medio, 1 eEAVTIANTIKN UEAETN TNG TEXVOAOYIOG
OV TPOETOUALETOL VO VTOGTNPIEEL TIC EPAPUOYES TOV €YYVG LEALOVTOG, OAAG KOl OUTHG TTOV
eni 10V TOPOVIOG GLVIOTA TAOT TOV SEKNETIOV TOL O 0KOAOLONCOLY Kol MEAETATAL MG

OpOLa, 00NYNCE G ASUPIEPNTNTO CUUTEPAGILOTA TTOV APOPOVV GE PEATIOTEG TPAKTIKEG KO




KOPIEG OPYLTEKTOVIKES Y10 OTOOOTIKES AVGELS, OTTMOC AVTEG B0 AmOTLTWOOVY AENTOUEPDS OTN

GUVEYELDL.

210 ovpmepdopato mov o akolovBrcovv, odnynofkape amd TN GUYKPLTIKN UEAETN TV
TEYVOLOYIKOV AVGE®mV oV gpapudloviol 610 Tedio Kol TV EPYOV TOL VAOTOLOVVTAL 0T
peyaiovg otebveic opyaviopovg Kot Bvikodg @opeig avd tov KOGHO, o1 0moleg amoTeAoVV
onueio avaQopds Tov AVTIKEIEVOL Kol 68 KAToleC mepittdoelg Aoyilovtat wg state-of-the-art
TOV KAAOGOVL. ATTO TNV eVOlPEPOVGA OVTH TopEia Tposkvuyav EekdBopa dVO CLUTEPAGHOTA.
Ot vdpyovy «TeXVOLOYIKEG EVKOIPIEG) KOl OTL 1| TPEYOLGO, YPOVIKN TEPIOOOC OMOTEAEL
TEYVOLOYIKO GTOWPOdPOUL OV Ba oNUATOd0TNHGEL KOTA TO TAgloTOV TNV Topeio. PeAtioong
TOV TOPEXOUEVOV VITNPECLDY GTO AVTIKEIREVO avapopds. Ot evkaipiec avtég GLVIGTOVV KEVA
7ov Bo TPEMEL va KaAvEBODY TKOVOTOINTIKA Kot ADGELG TOL O E6TIACOVY G GUYKEKPIUEVA
teyvoroywed (ntuato. Idwitepo  evdopépov oto onueio avtd  mopovsialovy ot
TpmTOoPovAiec mov £xovv avoinedei eni Tov (NTMUOTOG 0d TO GHVOAO TNG EMGTNUOVIKNG
KOwoTNTOG, 0o Tovg d1ebvelg kat eBvikovg popeic Kot vanpecieg, OAAG Kol OO TIC ETUPIES
OV AITOTEAOVY TOVG TPMTAYWOVIGTEG TOL YDPOL. Xg KAOe mepinTon Kot aveEapTiTeg ond TV
emMAOYN ™G HEBOOOV avanTuéng Tov KaBe £pyov, 0 GYESIAGUOC TOV Bl TPEMEL OTOCINTOTE VoL

Aappdver voOYN TOL TIG aKOAOLOEG BepaTiKEG:

=  Kotaypa@n TV omoitioe®y Kol TOV  1OWITEP®V  YOPOKINPIOTIKOV TOLG LUE
TOAPOAANAY OVOY®OY OVTOV OTO CpLY®G TEYVOAOYIKA (ntiuota Kot peyédn, oto
TA0IG10 TOL OPIGHOD TV OVTIKEYUEVIKDV GTOY®V.

= Kotaypagn TpoKAce®V mov avTipeTonilovy, 1 6o avipueTonicovy 6to pHEAAOV Ol
VINPEGieg ONUOCLOC ACPAAELNG, TOV TEPUTTOCEDV TOV OMAGYKOAOVV GIUEPD, MG KO
autdv Tov dwpaivetar 0Tt 0° amacyoAncovv HEALOVIIKE, ©TO TAQIGIO NG
a&loAdynong TV oToyEi®V TOL TPOPANLATOC.

= Atlgpeldvnon, avayvoplor Kol lEPAPYNCT VPIOTAUEV®VY TEYVOLOYIDV Y10, ETIALGT T®V
TPOKANGE®Y, KOOMG Kol TOV TAEOVEKTNUATOV KOlL  UEOVEKTNUATOV — 7TOV
yopaktnpilovv avtéc, 1o TAaic1o TG avATTLENC Kot ETKOPOGOT) ADGEWDV.

= ‘Epevva vEé@v TEYVOAOYIOV Y10 TNV KOGALYN TOV KEVOV Kol TNV ETAVOT TOV
TPOPANUATOV GTIC EPUPLOYES ONUOCLOG AGPAAELOG, OTO 1010 ¢ VM TANIG10.

= Melét SpacTnNPOTHT®Y, TPOIOVTOV KUl VINPECIDOV YO TN YPTON TEXVOLOYIDY omd
@opeic onuoolag aopdieas. Eumhokn, alAnienidpacn kai cuvepyooio OA®V TV
QOPEMV OMNUOCLOG AGPAAELNG TPOG OPEAOG TOV OTOSOTIKOTEPOV UMOTEAEGLOTOS, OTO
TAaic10 TG0 TG avATTLENG ADCEMY, OGO KOl TOL EVPVTEPOV TPOYPOUUUATIGUOD.

H mpoyevéotepn avapopd o€ «TeXVOAOYIKO oTowpodpouyy e€nyeitol and 10 yeyovog 0Tt

oNuepa, mEPIOTOTEPO amd KAOE GAAN ¥POVIKY GTIYUN LEICTOVTOL TEYVOAOYIKES OLVOTOTNTES




yio Omown peEAAOVTIKY] avamtuéng. Ot edkdtepol TEXVOAOYIKOL TOUEIG ©TOVG OmOiovg

avaQePOLOCTE Etvat:

= Teyvnt) vonuocouvn, unyoviky péddnon, avdivon peydhov dedopévov

=  Acodiela Aoyiopkon

=  Teyvoloyieg diktomv emkowoviog (5G, 6G, WIiFi, LiFi — Ortukf petddoon
dedouévev, KAT.)

= Blockchain

= Evourng npaypotikémra (Erovénuévn npaypotikdmeo, Eikovikn apoypotikdmo)

= Mn enovdpopéva mtapevo oynuoto (Unmanned Aerial Vehicles - UAVS)

= "E&umvo GUGTHHOTO ETTAPNONG

=  Negpovmoroyiotiki — Yroroyoyiotikn awyung (Cloud, Fog, Edge Computing)

= Awdiktvo tov tpayudtov (Internet of Things — 10T) /'E&unveg moelg

H dowm pog mpocéyyion agopd otov TeQvoA0YIKO TOUEN TOV SIKTVMOV EMKOWV®OVING, UE TNV
GUVEPYATIKT] EUTAOKT TV VIOAOIT®V TopémV, 6mov awTd KabicTatol 1 dHvaTol vo KotaoTel
a000TIKO. ATO TNV EVPVTEPT OTTIKN TNG EUTAOKNG TNG TEXVOAOYING otV dNUOGLO 0CPUAELD,
oonyovpoote pebodikd otn dnuiovpyio. SIKTOOV ETIKOWOVIOG SNUOCLOG OGPAAELNS, OTIG
AVOPEPOLEVEG KPIGIUEG EMIKOVMVIEC, Ol 0Toieg PIA0d0EOVY VA VTOGTNPIEOVY OTTOJOTIKA TO
épyo TV avipomov g dnuociag acedicloc. ‘Exel amodeybel 6Tl o1 TEPIGGOTEPEC KOl
OMNUOVTIKOTEPES ATOITNOELS KOl YOPOKTNPIOTIKOTEPES AEITOVPYIKEG O10OIKAGIES UTOGYOAODY
TOVG TPOTOVG avTamokPLtég. Mia de€apev] avOpdOT®@V OV TPOEPYOVTOL ad TO GHVOLO TV
VANPECIDY KOl POPEDV TOV EUTAEKOVTAL GTI) ONUOCIH AGPAAELN KOl GUYKEVIPOVOLY ETAV®D
TOVG TANOD PO YOPOKTNPIGTIKOV Kol EXYEPNCIOKDY omatthoemv. Atoavdovpe v «Emoyn tov
TPOTOV avtamokprtdvy. Eival ot avOpwmol mov dtayeipilovral kpicelg Kol KOTOoTPOPES GTO
7ed10, QLTOL TTOL EMLYEIPOVV, OV GTEKOVTAL SIMAN 6TOVG avBpmdmovg mov dokipalovtat. Eival
o1 GvBpmmot Tov eKTEAOVV OG0 TPOPAENEL £val GYXESL0 dOXEIPLOTG KPIoEMV KO KOTAGTPOPMV.
YovnBog sivon emayyeAoTies, aALd Kol 68 OPICUEVEC TEPITTAOCELS EDEAOVTEG 1) KO TPOCOTIKO
Mn KouBepynuikdv Opyavoceov (MKO). H emroymuévn  Swyeipion  kpiceov kot
KataoTpoPdVv PacileTor og onuoviikd Babpd oty Tpdtn aviandkpion. Mo ypiyopn Kot
EMTUYNG OVTIOPAOT UTOPel Vo 00NYNOEL OE EKKEVMOT TEPIOYMV, GTNV £YKO1pN 0plobétnom
HL0G TUPKAYLAG, GTNV GUEST) LETAPOPH EVOC avOp®OTOV TOL KIVOVVEDEL GTO VOCOKOUEID, OAAGL

Kol 6NV Tpoctacio avOpdrov and Tpopokpatikn enibeon [4].
1.2 Zythiuaro emikovoviag 6ty ONUocLa 0.6PALELO.

H omodotikry vAomoinon tov SIKTO®OV KPIGCIUOV ETKOWVOVIOV, 1 avOEKTIKOTNTO TOVE, 1)
SLICEAMON TNV OTPOCKOTTNG KOl USIGAEITTNG EMKOWVOVING TOV ovOpdTOV TG NUOCLG

acPOAEIOG oKOUN Kou og eEoupeTikd okpoaieg GLVONKESG, OTOL &VOEYOUEVOS Va. EXOVV
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ONUEIWOETL KATAGTPOPES GTNV VITOJOUT TOL JIKTOOL, 1| TAPOYN OAWDV TOV KPIGIL®OV SEGOUEVOV
GTOV EAAYIOTO SVVATO ¥POVO, e TNV EAYIOTN dLVATY TPOOTABED Kot TN UEYIOTN EVYPNOTio
ent tov mediov, vwd ovvONKEG AMOAVLTNG ACPAAENS TOV O£dOUEVOV TOL  SLOKIVOUVTOL
kafiototon ®g M KOpw TPOKANGY TOL KOAOVHOGTE Vo ovtipetonicovpe. O TpdTOg
OVTOTOKPLTNG, 1 VOuapyida TOV OTUTHGEDV TG INUOCLOS AGQAAELNS, TPETEL VAL EXEL EDKOAT
wpocPacn otV Kpicyun TANpoeopia, TPEMEL Vo £(EL CUPESTATY EIKOVO TOV OESOUEVOV
{oTikng onuaciog mov Ba Tov TaPEYOLY ACPUAN EKTIUNGT TNG KOTAGTAGNG TOV TESIOV GTO
01010 KaAeiton vo eVEPYNOEL, TPEMEL VO LNV £YEL EUTODI0, GTO VO GUVEPYOOTEL AMOTEAEGUOTIKA
HE TOVG VWOAOUWTOVG OVOPOTOLG TNG OMUOCLOG OoEAAElng, €ite dpovv dimia Tov, &ite
ouvtovilovv Kot AapPEvouy amo@Aacelg omd KATOI0 GLUVIOVIOTIKO KEVTPO Alya, | TOAAG péTpal

HoKPLd o auTov.

Iowo eivar Aowmdv T0 TPOPANUa ToL {NTdel ADoT KOl TOEG Ol TPOKANGELS TOV TO GVVOOELOLYV;
H diepedhivnon tov avtiAyemny TovV TpOTOV 0VIOTOKPITOV T060 ¢ XOpag Hog, 060 Kol
guPOTEPO OVAPOPIKA LE TN YPNON TNAETIKOWVOVINKOD €EOTAIGUOV, UE OMTAOTEPO GTOYO TNV
avAadelEn TOV OTOLTHCEMV TOVG OGS CVTEG TPOKVITOVY OO TIC VINPECIOKES TOVG avaykes. H
€pEuVa, KATAYpoen Kol TOEVOUNGCT TOV TEYVOAOYLUDV OAAL KOl TOV OPYLTEKTOVIKMOV GOTIG
EMKOWVMVIESG TNG ONUOGLOG OCPAAELNG, TOV YPTGLLOTOIOVV TPONYUEVES XDPEG EVTOG KOl EKTHG
Evponaixng Evoong pe okomd v avalnmon tov Bértictev npaktikdv. H arotvnmwon tov
Evponaikdv mpoypappdtov mov apopodv 6Tov Topén TG ONHociag acedielog kabhg emiong
Kol 1) avadelEn TV TEYVOAOYIKAOV TOVG AMOTELEGUATOV, TOCO GE EMMEDO AOYIGIIKOV OGO Kot
o€ emimedo TEXVOAOYIKOD €EOMMGOHOD, HE amdTEPO OTOYXO TNV 0El0TOINCY TOVG G Ui
mpoteouevn apyrtektoviky mov Bo  Pooiletor otov cuvdvaoud TV SVVOTOTHTOV
a&lonoinong Tov PEATICTOV TPAKTIKMV, TOV IOIHTEP®V YOPAKTNPIOTIKOV TG XDPOG oG Kot

TOV Ace®V oL Ho umopovceay va v1o0etnBovy TV TPEXOLGN TEYVOAOYIKN YPOVIKT GTIYUN.

H mpotafeica Ao £pyetan og PUGIKO OTOTELEGLUA TNG GLYKPITIKNG UEAETNG TOV EEQPETIKMDV
TPooTadEldV Kot TPOTOPOVAIGDV 7OV AQUPAVOUY YDPO. GTO GLYKEKPIUEVO TEdIO Epevvag
TOYKOGUIMG, KOl 1O10{TEPN TAVEVPOTATK(, CAAY KO OC PEAAIGTIKT] KOl OTKOVOULKE, 0t0d0TIKY

TPocgyylon yia T XMmPpo UG, 1 07oio, PIA0J0EEL VO GUVEICPEPEL ATOSOTIKG KOL LLE TPOOTTIKN

oto (o,
1.2.1 H nopeio uéypt tyv npotacy

Kpibnke okomyo va peletnoovpe 10 GHVOLO TOV £PYOD TV KOPLOVY dEBVOY 0pYaVIGU®Y TOV
aGYOAOVVTOL LUE TIC ETIKOWVOVIEG dNUOGLOC AGPAAELNC TOGO MG KOPLA OpacTNPLOTNTA, OGO MG
devtepedovoa, VIO TV TPOHTOOESN ATl ATOTEAOVV PLOUIGTIKOVG POPEIC TOV TEYVOAOYIKOV
eEellemv maykooping. Kpifnke okOmLo vo, LEAETIGOVLE TO GUVOAO TV JOUIK®DV GTOLYEIDV

TOV OIKOOOUNUATOG TTOV OVOPEPETAL GTIC EMKOWVAOVIEG dNUOCLOG aGPHAELN, EEKIVMVTAG OO




TIC TPOTEG TPOOTABEIEG OV EYvaV LE TO OBECIUA TTEVIYPA TEXVOAOYIKA LEGO TNG ETOYNG
TOV EMKOWOVIOV oTevNG {dvng, moArég dekaetieg miocw oto mapelBdov, akorovOwS Tig
OTEPEEG KOl TOAVOOKIUACUEVEG AVGES mov amoteAovv TN Bepédo Ao tov Kpiouov
emKovVOVIOV g enoyng tov TETRA, P25, DMR, TETRAPOL, aAAd kot Tig petayevEoTEPEG
Mcelg e eupulmVIKNg emkovaviag kat tng éviaéng tov LTE kot 4G, g v vioBétmon
TV ADoemv mov mepKAgiovtal oTov 0po Kpicueg vanpeoieg (Mission Critical Services -
MCX). Kpifnke oKOMUO Vo LEAETHGOVUE OKOUT TO GOVOAO T®V £PY®OV TOV LAOTOL0DVTOL KOt
£xovv dokluaoTel o d1apopeg evpomaikég kot oyt uoévo Xwmpeg (FirstNet, SafeNet, ESP,
Vivre2, Nodnett, Astrid, x.Azn.). Kpifnke oxdmipo va peletioovpe d1e€odikd o, peyding
ONUOCIOG EPYO TTOL VAOTOIOVV EPEVVITIKOL POPEIC, 1 ETOPIEG AV TOV KOGUO Kal PIA0d0E0VV
va avoi&ovv To Topdbupo TG EMOUEVIC MUEPOS GTO TOUED TOV KPICIU®V EMIKOIVOVIDYV.
Mehetnoaue t Piprloypaeio, mopakorlovbnicoue v mopeia TV Epyov HECOH Amd TIG
dnuooievcelg tovg (White papers, reports, x.Am.), uéco omd To SASIKTLOKG GEMVAPLO
(webinars), mov giyav ®g 6TOXO VO, GLVIOVIGOLV TIG TPOOTADEIES, VO EKTALOEHCOVY TOVG
EUTAEKOUEVOVG, VO, SOKILACOVVY TG AVGELS KOL VO OTOTLUGOVV TO £PY0, GUUUETEIYOUE GE Lol
celpd oxeTIkK®V pe 10 Bépa ocuvedpiov, dote va ggokelwbodpe 1000 pe TNV TPEYOLGA
KATAOTOON, OMMOC 0ovTH TOPOLCIALETOL OO TNV TAYKOGHIO EPEVVNTIKY EMIGTILOVIKN
KOWOTNTO, TOLG OPYOVIGHOVS, TO TMOVETIGTALIO Kol TIG €TOPEieg, 0600 Kot TG eEgMiEelg oe
TAYKOGMO enimedo. Méoa amd TN mpomeptypapeica Slodkacio TG EUTAOKNG HOG UE TO
OTHo TV EMKOWVOVIOV o1 SNUOGLO OCQAAELD EYIVOV KTNUO LOG Ol KUPIEG TEYVOAOYIKES
eEeMelc mov pOG EMETPEYOV VO OOKTICGOLHE [0 KOAT YVOON TGOV SUVOTOTATOV Kol
TPOOTTIKAV TOL TTAPEXOVTOL TEXVOAOYIKA. MdMota, Kpinke okomyo va deEdyovpe Epguva
OYETIKA UE TIS OMOWYELS KOl OVIIAMYEDV TOV TPATOV OVIOTOKPITOV TG XMpog KOG, OF
QVTIKEWEVIKO GTIYUIOTLTIO 1) o€ KAOE TEPITTMON AGPOUA YVDGN TOV OVAYK®V TOVG ETTL TOV

7ediov, T060 € EMIMEDO GLGKEVMOV, OGO KOl ETITEDO TNAETIKOWVOVIOKNG KAALYNC.
1.3 Opyavwon kewuévoo

O Bepeddelc opiopoi, o0 TAaiclo mwov opilel Tn ONUOCIH AGPAAELN, Ol OTALTHGELS TTOV
TPOKVTTOVV G€ enMimedo emkowmviog moapovsialoviar oto Kepdiato 2. Xto Kepdioo 3
TapabETovpEe T0 oVVoAo TV KVplov AteBvav kar Evpondikov Opyovicuodv, Evdcemv kot
TPOTOPOLAMDY OV EUTAEKOVTOL GTIV VAOTOINGT ADGEDV KOl EPYOV GYETIKG LE TIG KPIOoES
emkowvmvies. 1o KepdAoto 4 yiveTar fio EKTEVIC avapOpa OTIC TEXVOAOYIES KOl ToL TPOTLTIAL
7oL Kb 01ovoNTOTE TPOTO EUTAEKOVTOL EVEPYQ oTig TTpotabeioeg Adoelg. Xto Kepdhowo 5
avaeepOnkape ota {NTNHaTe VAOTOINONG TOV JSIKTH®V ONUOCLOG OCQAAEING KOl £YIVE Ul
ATOTVTIMGCT] TV KOPLOV EPYOV TOL gival a&lOAoyo oTov Topéd. 10 Kepdhato 6 amotummOnie

N TPOKTIKT] TOL YPNCYLOTOOVV KAToleg XMPEG avé TOV KOGHO, 1 GLUYKPLTIKT UEAETY] QLTOV




Kol ol BEATIOTEG TPOKTIKEC oTOV Topéd. KepdAaio 7 amoTumdbnkay LE TOV YOpOKTHPO TOL
eMIAOYOV, 1 EVECTACO KATAGTACY] TOV SKTV®V dNUOGLOG aGPAAELNS GTN XMOPO LG Kol Ot

LEALOVTIKES TPOEKTAGELS,




Anuooia Acpadieia

H dnpodce acpdieto givor n ikovotnto Tov Kpatovg va emiPdiel, péow tov Becpudv, tov
0pYOVOV KOl TOV UNYOVICUAV TOv, TO CePocud otnv évvoun Ta&n Kot vo eUmESDVEL
TAVTOYPOVE GTOV KOWMVIKO GYNUOTICHO &va aicOnpo eumoTtochvng Kol Glyouplis ylo TNV
AGPUAT EVACKNON TOV SIKAIOUATOV TOV TOALTY KOl TNV ATOANVCT) TOV EVVOU®V ayafdv Tov
[5]. Ao ™ cvYKEKPIUEVN TTPOGEYYIOT YIVETAL AVTIANTTO OTL 1] dNUOGIA AGPAAELN GUVIGTO EVaL
aVTOTEAEC Evvopo ayaB0, kaBdc amoTedel pio Kowmvikn kot N0y a&ia mov Aappdver T ok
NG OVTOTNTO KOl GUYKOTUAEYETOL EVVOLOAOYIKG OTO «CMPO» TMV AOITAOV KOWOVIKOV Kol
NV oéidv mov £yovv avaykn mpootaciog. MdAlota, M TPOOSOG TOV TOATIGHOD GF
ToyKOGHL KApoKo £XEL ETPEPEL € PEYALO Pabud GUYKAGT TMV KOWVOVIKOV alldV OCTE Vi
glvar onuepa adovont N un mpootacio ¢ {mng, g vyeiag, g 1010KTolog K.AT. 0o
Kdmoto, moAttiopévn kowvovia [6]. T to évvopo ayafd g dnpodcia ac@aieag n cOyKAMon

givar kaBoAkn Kot Ympig S10pOPOTOINCELS Od YDPO GE YDPO.

H cvykekpyévn katnyopromoinon kot 1 évraén e dnuoclag acedieiag oty oo AMota pe
ta peilova ayobda g avOpomivng (mng kol vyelag, amotelel v KVplo. amodEln G
OTOVOALOTNTAG TNG. ATO L0 TPOGEKTIKOTEPT LOTI GTO, SOUIKE TG GTOLYEID TPOKVTTEL OTL MG
Gpeco cLVLEAGUEVT LE TN OlThPNoN NG £VVOUNG TAENG KOl TNG EUMES®ONG aictnpdtov
EUMIGTOCVVNG KOl GLYOVPLAS TPOG TOVG TOAITES, OMEIEITOL A0 KAOE KOTAGTOON OV UTOPEL
va dnovpynoet cuvinkeg actdfelag, avacedaieiog kot apefoidtnrag. Ot mNyég TV AmeAdv
OV OVTIHETOTILEL 1] SNUOCLO ACPAAELD. KATIYOPLOTOLOVVTIAL GE dVO €101). LTI avOpmTOYEVEIQ
ATMEEG KOl TIG PUOIKEG — TEYVOAOYIKEG KATAGTPOPEG. XTIG avOpwmoyeveig TNyEG EVIAGGOVTAL
Ol TPOHOKPATIKEG EVEPYELEG, TO OPYOVMUEVO EYKANUW, TO WOUTEP®G Plota eyKANUOT, TO
Sl0oVVOPLOKE EYKANPOTA, To GOPapd eyKANHOTA GTOV KUBEPVOYDPO, TA. LEYOAD YEYOVOTA KOl
EKONADOELS, Ol TOAEMKEG CLYKPOVOELG, Ol EKTETAUEVES OVTIOPACELG KOl e&eyépaets, kabmg kot

KkéOe dAho cvuPdav mov dTOPAcCEL TV Evvoun TAEN KOl EMPEPEL CNUAVTIKO OPVNTIKO




OVTIKTUTO OTOV KOWMVIKO 10TO. XTI QUOIKEC KOTAOTPOPEG EVTAOOOVTOL Ol GEWGHOL, Ot
KatoAoOnoel, to okpaio Koupikd @awvopeva (tvpoveg, mAnuuopo, Enpacio, TOYETOG,
aveuobverla, yiovolOveila, k.0l.), Ol NEUIOTEWKES EKPNEES, TO TGOLVALL, Ol PLGIKEG
TUPKAYIES, 0L TavONUieg K.aA.. ZTiG avOpwmoyevels (TEXVOLOYIKES) KATAGTPOPES EVIAGGOVTOL
TEPMTMOGELG OV TPOKVTTOLV Amd KOKT ovOpdmvn xpnor g texvoroyios, OTmG atuynpaTo
petapopds (agpomopixa, oionpodpouikd, Baldooia kor odika), k6Pe €ldovg mePPAALOVTIKT
KaTaoTpoQ, (Sropmyavikes expiceis, ynuika Koi poolevepyd amofinta), To OTOTEAEGLOTO
KAMUOTIKOV PETABOADY, 01 TUPKAYIEG TOV 0QEIlOVTOL GTOV aVOPOTIVO TAPAYoVTa, Ol LEYAAOV

peyéboug PraPeg o€ KpioIUES VTOSOUEG, K.OA..

Kabe opyavouévn kowvovio £xel 6ECUIN VTOYPEDMCT VO, TPOGTATEVGEL TO EVVOUO ayaBO NG
MNUOGLOC AoPULELNG EVaVTL TOV TOMTOV TNG. Ot dpAGELS Yio TNV TPOGTAGIN EVIAGCOVTUL GE
éva. gupuTEPO OYES0  €BVIKAOV TOAMTIKOV KOl OTPATNYIK®OV, TO 0m0io 7eplilaufavel
puebodoroynuévn TpocEyylon Kot capeic otoxovg. O amoTEAEGUATIKOS oXEO0GUOG o8 KAOE
TEPInTOON TEPIAAUPAVEL TN AETTOUEPEIOKT TEPLYPAPT] TOV TPOPARUATOC, TNV TPOPAEYT TNG
amenG, TNV a&loAdynon TV Kvodvayv, Tov oYedlocHO, TPOYPUUUATICUO Kol EKONAMGON TNG
KATOAANANG avTidpaong Kot Ty amotipnorn tov opdcewv. H groipudmra tov Kowvmvikon
UNYovVIcpoy va mpootatevbel amd TG QUOIKEG KOTAOTPOPEG TEPLYpd@eTal He TOV Opo
TPosapuoYn GTOV KIVOUVO, VD 0¢ dievbétnon vogital 11 cLVOAIKN Tpocmdbela Yo peimon Tov
APVNTIKOV eMmT®oe®V [7]. v katehbuvon e opyovoUEVING KOl GUVTOVIGUEVIG OUTHG

AVTIHETOTIONG AelTovpyolV ToAlol d1ebveig kat kpatikol opyaviool, VN Pecies Kot POPEiC.

Qo61660, Y10 Vo TPOCEYYICOVE CMOTA TO TAAICIO TOV ATUITHCEMY TOL dNUIOVPYOVVTOL YioL
TN dpoclo aceirewd, opsilovpe vo eufabivovpe ota dopkd oTolyeio TOV ATE®V KOl TOV
dvouevav Yo T ONUOcLa ac@Aieln cuVONKAOV Tov givar mhavd va dnpovpyndovv. Mdlota,
1N EMKPOTOVLGO TAEOV PLAOGOPIa LE TNV omoia Tpooceyyilovpe To GVYKEKPIEVO {NTHLOTO £XEL
amodeyDel 10 €0POC TOV SOLVOTOTNTOV AVTIUETOTIONG, KOMG o€ £va, 1060 cOvOeTO TEPIPdAlov
KIvOUVOV Kol OTEIMDY, OTTMG 0VTd OV PLOVOVUE (OC TOYKOCULO TPOYLOTIKOTNTO, 1) OVTIANYM
g amdOALTNG TPooTosiag £xel dmoel T O€on ¢ oV evioyvon ¢ avOEKTIKOTNTOC TOV
VTOSOUDY TPOKEEVOD VO, dlacoriletar N Kavoroinon Tov emmédov ELaANPETNONG TOL
amatteitol va mapéyovy otnv Kowvmvio, kol v owkovopia [8]. Xapaktnpiotiky eni tov
0éuartog eivar n wpocéyyion tov 'evikov pappoatéa tov Opyaviouod Hvouévov EOvav k.
Avtovio T'kovtépeg (Antonio Guterres), o omoiog mpoloyilovtac v 6" etioto ‘Exbeon
MMoykéouag A&ordynong tov Hvouévov E6vav yio ) peimon tov Kivodivoy KatacTpopmv
v 10 €toc 2022, avaeépel 0tu «llpémer vo onperwlel exeryovimg mpoodog oty Uelwan Tov
KIVODVOU KOTAOTPOPMY ¢ Tpoimoleon yia v agipopo ovamtoln. [...] Eva o1 amopdoels
mpémer va. Pooiloviar otV EMOTHUN, UTOPOOV Vo, GOUTANP@OodY omd mAodoieg mHYéS

TANPOPOPLOY, OGS N YNYEVHS KOl 1] TOPOOCIOKI YVTH, N OTola umopel va mpoobicer o,




PabBbtepn kotavonon twv ovykekpiuévaov mpokinoewv. [...] Av Gélovue va oviamoxpiBodue
OTIC TPOKINTEIS TOD EIKOOTOD TPAOTOV QLOVA, XPELOLOUOTTE COGTHUIKY TKEWH, GUVTOVIOUO KOl
avtiopoon otov Kivovvo katootpopns. Etor umopovue vo. onurovpynoovue évo mio Picaiuo,

ovlextié ko dikaio pelrov yio. oAovey [9].

2.1 Dooikés katacTpopiés

‘Eva amd ta gpuPinuatiké unvopata — covOniupoto tov FirstNet avoaeépel: «Na sioon éroiog
Y10, TOL TAVTO, OKOun Kol yio. To arpoouevoy [10]. Kot dtoav avopepopoote 6to anpdGUeVo Kot
VKO, avOEEPOUACTE KLPIOG O QUOIKEG KOTAOTPOPEG. Tt eivarl OH®G Ol QUOIKES

KOTOOTPOPES KOl TWG LTOPOVLE VO TIG OVTILETOTICOVLLE;

ZOHQOVE LE TNV VEIGTAUEVT eyx®Plo. vopobesia Kot cuykekpipéve Ty v’ apifu: 1299/2003
Amopaon tov Ymovpyod Eowtepikdv, Anpociag Awiknong kot Amokévipmong (PEK
423/B/7-4-2003 — Zyédwo pe v Kook ovopacia «=EENOKPATHX»), m omoia
avaBempnOnke Kot coumAnpddnke pe v v apibu: 3384/2006 Ymovpywkn Andpacn(PEK
776/B/28-6-2006), xatactpor] eivar kdbe @LOIKO @ovoueEVOo 1) TeXVOAOYIKO cLUBAv oTo
yepoaio, BuAdocio Kot gvaéplo ymdpo, taxeiog N Ppadeiog e&éMEng, 1o omoio mpokoAel
EKTETAPEVEG OVGUEVEIS EMIMTMOCELS oTOV GvBp®TOo, KaBNDS Kot 610 avOp®moyevég 11 PLGIKO
neplBdArov. Emiong, eivar n coPapr dSwatdpaln tng Aeitovpyiog po KOWOTNTOS 1 UG
Kowmviag mepthapPdvovtag avlpdmives, VAIKES, 0O1KOVOULKEG 1) TEPPAALOVTIKES AMADAEIEG KO
EMATMOELC, Ol 0TOiEg VIEPPAIVOLY TNV KAVOTNTA TNG TANYEICAG KOWVOTNTOGC VO OVOKALEL
ypnowonotdviag 6 péoo [11]. Emmléov, eivor pio toydrtotm, ottypiaior 1 peydin
GUYKPOLGT] TOL PLGIKOD TEPIBAAAOVTOC LLE TO KOWVMVIKO - OIKOVOUIKO GUGTILLO TTOL Uropel v*
AmOTEAECEL GMEIAT] 0TIV Kowovia 1| kKdmoto tpunqua ¢ ue coPapég axodvoleg emmntdoeig [7].
Ot opiopoi avtoi, pali pe moAhovg dAlovg mwov vrdpyovy ot BipAoypagic, cuviétovy v
£€vvolo, NG KaTaoTPOENG o€ amdOALTo Pobud Kol amoTeAOVV TNV TPOoTAdEl TV KoTd
TEPIMTOON UEAETNTAOV VO TPOGEYYICOVV WE TOV KOADTEPO dUVATO TPOTO TOV GLYKEKPIUEVO
0po. H perétn g évvolag emekteivetal otV KATNYOPLOTTOINGT TOV KIVOUVOL, MGTE UECH
avT¢ va 0dnynbovue oty amodotikdtepn dayeipton. H katnyopromoinon umopei va. e1dm0el
Ao O1GPOPEG TOPAUETPOVG, LE TTLO SLAOESOUEVT] QLTI TOV APOPE GTOV TOHTO TOL KIVOHVOL TOL
wpokaieitar. Mdahota, veictotor oebvig Pdon Kotaypapng TV TEPISTOUTIKOV OV
anacyolovv maykoouing, m Bdon Asdopévev ‘Extaktng Avdaykng (Emergency Events
Database - EM-DAT) [12], n omoio amotedel dpdion 610 TAiclo Agttovpyiog tov Kévipov
"Epevvog yuo tv Emdnporoyia tov Katastpopdv (Center for Research on the Epidemiology
of Disasters - CRED), tov xot‘ e&oynv a&lomoto eopéa OMOKANPOUEVIG KATAYPOPNG KOl
KOTIYOplonoineng euoikev Kotaotpoemv [13], n onoia dnuovpynnke pe v vmootpién

tov [Taykdopiov Opyavicopot Yyeiog kot g Belywng KvBépvnonc. Me Bdoet ta dedopéva
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avtod Kol ovykekpuuévo ¢ £kBeong mov aopd Yy v ewkoocaetio 2000-2019 [14], ot

Kotnyopieg mov cuvavtdape givan (Ewodva 2):
a. I'ewpuokéc Kataotpopés, oTlg omoleg evidoocovial Gewopol, KotolMobnoels,
NPALCTELNKT] OPOCTNPLOTNTO, K.OA.
B. YOporoyikéc KATASTPOPEG, OTIC OTOIEG EVIAGCOVTOL TANUUDPESG, TCOVVALLL, K.OA.

Y. MeTe@poroyIKEG KATAGTPOPES, OTIC OTOIEC EVIACOOVTAL TLEMVES, KAOE €idovg
oKpaio KopIKE QavOueEva, OmMG EVIOVEG PPOYOTTMGCELS, TOPATETANEVT Enpacio Kot
KAOGOVOGS, K.OA.

5. Khpatoloyikég kataotpogés, otig onoieg evidocovtol 1 Enpacia, n amdToun Kot
Yoplc ovyKekpluévn oartio ameAevBEP®ON CNUAVTIKOTATOV TOGOTHTO®V VEPOL OO

TOYETMOVEG, 1 omoia £xel EmKpOTNOEL v avapépetar pe tov 6po Glacial Lake Outburst

Flood (GLOF)

€. Bloloywkég KataoTpo@ég, OTIG Omoieg €vidocovial aTtuynuate Tov  (®ikov

Bactieiov, emidonpiec, eMOPOUEG EVIOU®V, K.OA.

oT. EEoynivec Kataotpo@Eg, GTIC 0T0leg EVIAGCOVTAL TTMGEIS LETEDMPLTAOV, K.OA.

N o

Geophysical Hydrological = Meteorological Climatological Extra-terrestrial

Earthquake Flood

Impact
Landslide :

Space
weather

Wave

Ewcva 2: Eidn katactpoedv [14]
TNo v avilneBovpe to peyédn tov CLVEREIDV om0 QUOIKEG KOTOOTPOPES, OPKEL Vol
TopUOECOVUE JEYHOTOANTTIKA KOTOW0 OTATIOTIKA oTolyeio Tov televtaiov etdv. Katd to
apwto g€aunvo tov 2022 (Ewodvo 3, Ewdva 4) mopotnpodue 0Tl oL ydpeg ™ Aciag
QVTLETOTIONY TO, TEPICCOTEPQ, TEPIGTATIKG KOl akoAoVOmg N Auepikny ko 1 Agpikn. To
2021, to EM-DAT avépepe 28 oceiopovg, évavil 1ov pEGOL 0pov TV 27 GEWGU®V TNV
gwooaetio 2001-2020. Qot600, 0 APOUOS TOV BOVATOV KOl TO UTOUN TOV EXANYNCOV OO
GEIGUOVG, KAOMDC Kot amd TIg TAYKOGIES OKOVOULKES (Mg, tav yaumiotepa o 2021 amd
Tov PéGo Opo yia ta teAevtain 20 ypovia, YeEYovog TOv OQEIAETUL GTNV ATOVGCio UEYAA®Y
oeiopmv to 2021. Qotdéco, o oswopdg 7,2 Piytep omv Air, o omolog onueiddnke tov
Avyovato tov 2021, eEaxorovbel va Ppioketar oty kopven g Alota tov EM-DAT vy 10
2021, o¢ n mo Bavatneopo Kotactpoen pe 2.575 Bavdartovg. EmmAéov, o ceiopodg g
®dovkovoipa Tov DePpovapiov Tov dov £tovg (peyébovg 7,1) eppavifeTon emiong otnv

TPOTN OEKASO TOV KOTAGTPOPOV OV TPOKOAAECHV TIG UEYOADTEPES OWKOVOMIKEG {nuiec,
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KoODE TO EKTILAOUEVO OIKOVOUIKO kKO6TOG avépyetal oe 7,7 dioekatoppdpio Sordpia (US$). H
GUVOAIKT] GUYKPLTIKT] OTOTOTMCY] TOV QUGIKAOV KOTOGTPOPAOV Tov €tovg 2021 évavtt g
ewooaetiog 2001-2020 epgpavifetonr omv Ewova 5 kot kotadeikviel 01t autd mov &iye
apyioel andtopo va copPaivel and to 1980 ko émetta, Mot 1 AOENCT TOV TEPLOTATIKOV
KATOOTPOPOV, eEakolovbel pe tov 1010 apeioto pvOpo. Tpaywn emPefoioon ™G
GUYKEKPIUEVNC aVENTIKNG TAONG, TOGO MG TPOG TO, TEPLIOTOTIKA, OGO KOl MG TPOS TNV £VINGT
Tovg omoteAel 0 POAG mpdopatog oelopog oe Tovpkio — Zvpia, mov cuvéPn tnv 8-2-
2023/03:30" o1 nrov évraong 7,8 g wMpokog piytep. Emmpedotnkov on’  avtov
ePLocoTEP, amd 24 ekaTOUUOPLO GVOP®ITOL KoL 0 TANPNG AmOAOYIoUOG TV Bupdtov Kot
KATOOTPOPOV OgV £XEL OAOKANPWOEL £C TN OTLYU CLYYPAPTG TNG TOPOVGUS EPYACING, AL
og kG0e mepintwon Eemepva tovg 43.858 vexpovg kar tovg 114.926 tpovpoatieg, pe v
owovopk {nuio va wopoivetor amd 50 émog 80 dioekaToppvplo  doAdpla, KaBdS

Kataotphenkay tepimov 6.500 ktipia. [15].

H ovykekpiuévn odwmictoon, poali pe o oepd GAAOLS TapPayovIeC TPOKAAEGAV TO
aLEAVOUEVO EVOLAPEPOV Y10 TNV EPELVA TV KATAGTPOP®V. 'Etol odnyndrkape oe debveig
deopevoelg yio ™ peloorn tov Kivddvou KOTasTpoPdV Kot T PeATioon g avOeKTIKOTNTOG
OTLG KOTAGTPOPEG OO TANOD P OPYAVIGUOV, POPEMVY KoL KPATMV, OTTmg avapépinke non. To
ONUOVTIKOTOTO BEPaLa KEPOOG amd TNV EVEPYOMOINGT TNG TAYKOGUIOG KOWOTNTOS APpOPi OTNV
Tapodoyn OTL Yo TNV OVIETOMION TOV GUVETELDV TOV KATUCTPOPAOV, OV glval cuyvd
EKTETANEVEG Kol TOAVOAoTATEG, KabioTOoTol ovaryKaio Lo SIEMGTNHOVIKY TPOGEYYIoT| GTNV
épevva. H gumiokn tng texvoloyiag gival povodpopoc.

100 A
wmss  Occurence
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msns Total affected
oo w  Economic dam.
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Ewova 3. [locooTioia £mi TIS EKATO OTOTVTOGT] TOV PUGIKAV KUTUGTPOPAOV KUL TOV GUVETEL®OV TOVG, VA
frepo (1° g&aunvo 2022) [16]
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Ewéva 4. [locooTioia el TIG EKATO ATOTUTMGT TOV QUGIKAOV KATUCTPOP®V KUL GCUVETELDV TOVS V(L £100¢
(1° eEaunvo 2022) [16]

(2

in 2021

||'
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ht Earthquake  Extreme Flood indslide Mass Storm Volcanic Wildfire
temperature movement activity
(dry)
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Ewéva 5. Zoykprriki pehétn Kotastpo@@v ava €idog 2021 pe sikosactia (2001-2020) [17]

210 onpeio avtd mpémel v avapepBel O6TL Y va gvtaybel omoldnmoTE KOTAGTPOPN OTA

otatiotikd dedopéva tov EM-DAT Ba mpémet va ioydouv pia tov akdéiovbov tpotinobicemv
[13]:

= Na &yovv avapepbei déxa (10) 1 meprocdTEPOL VEKPOT

= Na &yovv avaeepbei exato (100) 1| tep1ocodTEPOL AVOPOTOL, G TANYEVTEG

= Noa éyet knpouyfel KOTAGTAON EKTOKTNG AVAYKNG

= Noa &yer {ntnOei diebvig Ponbela

2.2 AvOpwmoyevels KaTtacTPOoPES
O Kofi Annan, tponv T'evikdg I'pappotéas tov Hvopévov EBvav, eixe kanote avapépet:
«O1 kowotntes Oa avtiuetmTI{OVY TAVIO, PVOIKODS KIVODVOUS, GAAG 01 OHUEPIVES KATAOTPOPES

TPOKAAODVTAL GVYVE, 1 ETLOEIVIOVOVTOL OTO THY OVEOPOTIVY OpocTipIOTHTa. 2T0 TLO OPOUATIKO
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emimedo, o1 avOpOTIVES dPaoTnPIOTHTES 0AAGLOVY TH PLOIKY 100ppoTio. oth 1Y, Tapeufaivoviog
000 TOTE GAAOTE TNV OTUOTPOIPO, OTODS WKEOVOVS, GTODS TAYOLS TV TWOAWV ™S NG, oTig
O00IKES EKTAOEIS Kol 0€ KAOE UOPPHS TOADVO, PLGIKOD TAODTOD TOV KAVOLY TOV KOGUO OGS
Prooo. Emiriéov, falovue tov eavto pag oe kivoovo koi ue Ayotepo opotovs tpomovg. Iloté
aAlote anv avOpamivy 16Topio. Oev Exel KOTAYPOPEL ) GUYKEKPYLEVH] CUYKEVIPWON OE TOAEIS
mov Ppiokovior o€ evepyés oelouoyevels meployes. ECabliowon kou dnuoypopixd mpofinuoto
EYOVV 00NYNOEL TEPIGGOTEPOVS OVOIPWOTOVS OO TOTE Vo, oV 08 TPOPANUOATIKES TEPIOYNGS, TOD
rapovoialovy avlnuévo kivovvo mAnuuvpwv kol kotolicOnoewv. Eite agopd oc kokn
wepifallovtikny dwoyeipion, eite oe Eldetyn poBuictikod whaioiov, avéavetar 1 dioxIvODVEDON

KO ETLOEIVOVOVTOL Ol ETTTMOELS KATOTTPOPvy [18].

H 0dedtepn mOAD peydAn katnyopio. 7TOL GUVOVTOVME E€ival oVT TOV  OvOPOTOYEVOV
KATOOTPOPAOV. AQPOPOVV GE KOTAGTPOPEG TOL TPOKOAOLVTAL atd KIvoHVOLE OV TPOKAAEL O
avBpomog kar o Snmuovpynuata N ot evépyelég tov [7]. Kot omv mepimtoon tov
avOpOITOYEVOV KATASTPOP®V 0 pLOUOG EULPAVIGNE TOVG Elval oLENTIKOG, 1WOLOITEPMG KOTA TIG
televtaieg dekoetieg [13]. Avtd BéParo aviikotontpilel v morhoig ) paydaio texvoroykn
avantuén oe Olo to emimeda mov voeiotatar avOpdmivn mapéuPacn. Ot peETOEOPES, M
Bropnyavio kot o1 KOTaoKEVEG TAPOVGLALOVY TEPAGTIEG SLOPOPES GVYKPLTIKA LE TO TAPEABOV.
Emopévmg, ol kataostpopés mov kataypdeovtal ival meptocotepeg e aplBpd, adAd Kot mo
emlneg oe oyéon He T apvNTIKG TOVG OMOTEAEGLOTO TOGO GE amMAELN avBpomvev {odv,
660 ka1 og owovoukég emmtdoelg [13]. Xt avOpomoyeveis KaTaoTPOPEG EVIAOGOVTAL O
TEYVOLOYIKEG KOATAOTPOPEG, Ol OOTIKEG KOTAGTPOYES Kol ol Evomieg cuppaels. Mo dAin
EexoploT] Kol EVOPEPOLGO. LITOKATNYOPlD €lvol O GLUVOLACUOG TOV (EUOIKOV Kol
avOpOTOYEVOV  KOTAOTPOPMV 1oL £xel  AAGPEL TV OVOUOGIO  (PUGIKO-TEYVOAOYIKES
kataotpo@éc (NaTech) [19], yopoktnplotikd TOPAdEyHo TG 0ol amOTELEL TO TLPMVIKO
athynua wov pokAnnke to 2011 oy lanwvia (mopnvikdc otabuog Fukushima Daiichi),

émerta oo Toovvaut oo ponyndeica celopikn ddvnon g taEng tov 9,1 piytep [20].

A7o T ypoprpoto Tov Tapovctdlovtal cuVoAlKa oty Ewova 6, mpokvntel ebylmtta OTL Ot
KOTOYEYPOUUEVEG TEPITTAOCELS AVOPOTOYEVOV KATOOTPOPDV, OOVATOV KOl OIKOVOLIK®OV
{uov mov TpokAnOnkav om’ avtég 10 Ypovikd ddotnue amd o 1900 éwg onuepa (2022),
GUYKPITIKO L€ TO, OVTIOTOLYO. TOV TEVIVIN TEAELTOUI®V E€TMV, &ival oYedOV TOVTOGTUEC,
YEYOVOG OV KOTOSEIKVVEL OTL 1) TEYVOAOYIKT eEEMEN €pepe KoL TN dpapoTikny avénon Ttov
TEYVOLOYIKDOV KATOOTPOP®OV, o& oaplfuntikd osdouéva kol ovvémeles. Amod To O
Sy pApUaTO TPOKOTTEL 1 Witepa PEYAAN EMPAPVVOT TOV TPOKOAEITAL GTIV OLKOVOMia.
Edd BéPora kpOPetan pio peydin avtibBeon, kabaog Oa mepipeve kaveic 0Tt 1 TpO0J0G TOL £)EL

onuembel otV TPOPAey, £yKopn TPOEWOTOINCT KOl OVIIHETMTN, LUE TNV EVEPYO EUTAOKN
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¢ texvoloyiag, Oa elye o¢ amotéleoua va apfAvvioiv ot (noyoévol deiktec. Tovvavtiov, o

aptpnog TV TANYEVTOV Kot TV {Nudv ornd KatasTpoég OAOEVA Kot VEAVEL.

H avagepopevn kotnyoplomoinon tov ovBpomoyevdy KATOGTPOPOV GLGIKE Kol dgv glvat 1
povadikr|. H opadomnoinon oe €101 KoT06TpoPdY TOL TPOKAAOLVTAL amd ToV AvBpwmo pmopel
vo 1Wwbel amd dapopetikéc mapopétpovs. Eite pe PBdon 1o évavoua g KataoTpoeng
(pvidle M opyng e&éMéng), eite AauPdavovrog vmoyn GAha xpitipuo  (Propnyovikd
ATUYNUOTO, OTUYNUOTO O UETOPOPES, GAAC oatvynupata), N v Evioon/uéyedog Tmv
EMATOOEDMV TOL TPOKAAEGAV (0lyVOOVUEVOL, TPAVUATIEG, TANYEVTESG, BAvaTOl, K.AT.). X& KOO
TEPIMTOON Ol TEYVOAOYIKEG KOTAGTPOPES KOTUYPAPOUV UeYOAVTEPN avENOT GE AlydTEPO

avomruypéveg Xmpeg [13].

Mia, a7to TIC 10 EVOLUPEPOVOEG KOTIYOPLOTOGELS TTOV GUVAVTOVUE 0T PipAtoypapio yio TG

TEYVOAOYIKEG KATAGTPOPES £lvan 1 akdAovOn [21]:

=  Blounyavikd atoynuoto

= Atoynuorto oTic LETAPOPES

= Allo atoynuoto
Ymv Ewoéva 7 egedikevovtal avd katnyopio To eXUEPOVE €101 TOV KATOGTPOPDV TOV
Katnyoplomolohvtol o€ Kabe pio amd TIg TPEIC AVTEG KaTNYyopies. XT0 TAAICI0 TG TAPOVGOG
gpyociag 0ev VPICTUTOL CKOTIUOTNTO VO, ETEKTADOVLLE TTEPULTEP® GTO, £IOM TV OVOPOTOYEVOV
Katootpo@av. Eivoalr avtinmtd omd tov olovonimote OTL M Plounyovikn ovamtuén mov
KOTOYPAQETOL TO, TEAEVTAIO TTEVAVTO YPOVIO. GTO GUVOAO TOL mAVNTN gival odlpuatddong. Ot
Kivduvol mov TPOKOTTOLV amd Tr SPACTNPLOTNTA TOL avOpdTOL dev O umopovoe va PNy
emnpedoet tov d1o. [opdhinia, pe tov 610 puOud avENONKAV o1 HETOPOPES OVOPOTOVY Kol
ayolov petold yopov Kol NIEipmVY, YEYOVOS TOL dNUIOVPYNCE EVVOIKOTEPEG GUVONKEC Yid
KOTOOTPOPES OO UETAPOPIKE ATUYNHOTO, KOOMG eUMAEKOVTOL TAEOV EVEPYE EKATOLUDPLOL

avOpmmot.
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Ewkova 6. Teyvoroyukéc kataotpogés To dSdstnpa 1900-2022, 6uyKpLTIKG pE TO, avTicTor o TOV 50

Televtaiov eTdv [13]

TEXNOAOTIKEZ KATAZITPODEZ
BIOMHXANIKA ] ATYXHMATA £TIZ

| ATOHMATA [ AIATOPA ATYXHMATA ] [ METAQOPES ]
/' Katdappeuon \

=Expnin = Katdppevon = O6Kd

* [upkayLd =Ekpnén = 516NpOSPOLLKA

= Aacpuyr) Aepiou = [Tupkayla ® AktomAoikd /

= AnAntnpiaon = AMNa Bahdoowa

= AktivoBoAnon = Agpomopika

_/

Ewoéva 7. Teyvohoykés kataotpopis [21]

&mu

O évomheg ovppdelc, v TG omoieg £ylve AOYOG MAPOTAV®, OTOTELOLV pio EEXOPLOTN

vrokatnyopio  avlpomoyevev  KoTaoTpo@dyv. [IpokaAovv  oAVcWOOTEC  avTIOpPAcELS
TpoPAnudtov kot ovvletec avBpOmMOTIKES Kpioels, TG Aeyoueveg Zovletec AvOpomioTiég
Kotaotdoeig ‘Extoktg Avaykng (Complex Humanitarian Emergencies - CHE), ot omoieg
TEPLYPAPOVTOL MG OAANAOLYIOL YEYOVOT®V MOV KATOANYEL GE £€vo, TEPITAOKO GUVOAO

KOW®MVIK®V, VYELOVOUIK®DV, OIKOVOUK®OV KOl GLYVO TOATIKOV cuvOnK®dv, mov cuvibmg
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odnyodv ce peydho avBpomvo movo kot Bdvato ko amortovv eEmtepikéc Ponbela Ko
BonBea. H ovvdeon tovg mepthapfdver mowkidia yeyovotov Om®g TOAEUOS 1] EVOTAM
GUYKPOLGT], VITAVATTVEY, ETOYELR, VIEPTANOVGLOG, avOp®TOYEVEIG KATAGTPOPES, KALLATIKN
QALY KOL KOTOOTPOPESG Ommg Enpacia, meiva kot mAinuudpes [22]. Evdewrtikd, to 2022, 274
gkaToppplo dvBpomor ypeidotnkay avBpomotiky Ponbeio kol mpootocia, évavtt 235
gxotoppvpiov tov érovg 2021. H mavonuio tov COVID-19, n Aotk aAdayf Kot ot
GLYKPOVLGELG eival Pacikol Tapdyovieg TG kataypapeioag avénong. Xtig apyég tov 2022, o
Opyoviopog Hvopévov Ebvov (O.H.E.) avokoivwoe 6tt 1 eioPfory ¢ Pociog oty
Ovkpavio. ko1 GAAEG GLYKPOLGEIS giyav 00MYNoEL mEPLocoTEPOLE amd 100 exkatoppdpla
avOp®TOVE Vo eyKOTOAElYOLY Ta OTiTIO TOLG, OPOUOS TOL KATAYPAPETOL TPMTN (OPJ.
BéBata, To amoteAEGHOTA TETOIMV KOTAGTAGE®V, aKOUN Kot 6Tay Bpickovtal 6€ GAon VeSS
N €Y0VV OAOKANPMGEL TOV KATASTPOPIKO TOVG KOKAO, TOPAUEVOLY Yo dekoeTieg, poll He Tig

TEPAOTIEG OIKOVOUKEG GUVETELEG Y10l TIG EUTAEKOUEVEG YD PEC.
2.3 AovpueTpes ame1iés

Tv cvpPaivel Op®G Pe TIG KOTOGTAGELS TOL «YEVVOUV» OTEIAN Y10 TN ONUOGLO OCPAAELDL KoL
dgv evTACGoOVTOL GE Lo 0o TIG KoTnyopieg mov 1N avapépbnkav; 1o cuyypovo mepfdirov
ac@dAielag vrdpyovv tpion €idn omedv Yoo TV €BVIK OCEAAEW: Ol TOPAOOGLUKES
SlKpaTIKEG CLYKPOUGELS, TO TPOPANpata OMuodclag TAENG (TpopoKpatio. OpyaveUEVO
£YKANUO, EC0MOTEPIKN TAPAPOTIKOTNTO OLPOPMOY HOPEDY) KOl Ol QUGIKES Ol TEYVOAOYIKES
KOTAOTPOPES Ol GAAeg éktaxteg Kataotdoelg [23]. Kabe popoeng koatdotacn mov odnyei o
KATOOTPOPT, 1 Kpion Kot dev TANPOL TO KPITAPW TOV KOTNYOPLOV OTIG Omoieg Mon
avaeepOnkape, cuvnbifovpe va v eviaccovpe o€ pia euphtepn katnyopia wov ovopdlovue
«OGVUUETPEG ATENED). UG AGOUUETPN ATEMY VOEITOL 1) EKOOYN TOL «OEV TOAEU®D OlkOLoy 1)
omoia mepthauPavel and ™ pio TAELPE TN YPNON TOL ALPVISIUGUOD GE OAEC TOL TIG OLUGTAGELS
Kol omd TV GAAN TAEVPA T YpToN OTA®V HE TPOTOLE OV dev TTPOPAEmOovTaL 6N oYediooT
KOl 6T0 GEVAPLO, TOV opyovouévav Kpatdv [24]. Eivat yeyovog 0Tt 0 0pog eppoviotnke Tig
dvo tehevtaieg dekaetieg Kol cLVOEONKe pe ta nTNuaTa €BVIKAG AGPAAELNG KOL KOGOUUETPOV
moAépovy. QoT6G0, akoun Kot v Bempnbel 6TL ypnoiponolEiTal KOToypNnoTIKA, Ot Pactkcég
HOPPEG AMEIADY TOL EVIACGOVTOL G° QLTOV TaPAyoLV aVENUEVEG cLVONKES SloGAAELONG TNG
dNuocLog aoQAAEG Kol Oyl pwovo g ebvikng. A&loonueioto sivor 61t katd to ['evikd
Emtedeio EOvikng Apvvog (IE.EG.A.), o1 Bacikotepeg Loppég aneiAdv, mov Aoyilovtal g

«OCVOUUETPESH ElvaL:

= omho palikng KaTaoTpoeng
= Jebvng Tpopokpatio

= Jpdomn eVOTA®V OUAd®Y
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= AoBpopeTovacTevon

= OpPYOVOUEVO VKA

= TANPOPOPLOKOG TOAEUOGC - KLPEPVOTOLENOC

=  pwoonactikonoinon — eBvikdc 1 BpnokevTIKOS PAVATIGUOC

= Slokivon VOPKOTIKOV

»  omehég ouoTNATOV Tov o)eTilovTan pE To Stdotnua
And 1o mopomdve yivetor ovTIANTIO OTL €KTOG TV oToleimv Kol mpobmobfécewv mov
EVIAOOOLV TIG AVOQEPOUEVES OMEIAEG OTNV KATNYOPio ACGVUUETP®V OTEDV, PacIKO KOWO
YOPOKTINPIOTIKO 7OV TOPOLGLALoVY OAeG €ivar 1 omovcio Ywpwdv oplov, gite avtd
ovopdtovtor chvopa Kpatmv, gite ddpion Nreipov. Kabe pia and 11g mepuntdoels apopd o€
Oebvég mpoPAnue, oto omoio Oev LWAPYOLY TOMIKA Oplol KOL Ol TPOPANUOTIKY] TOV
OAANAEEAPTHCEDV KO EYKANUATOYOVOV €MPPOodV pmopel vo eumiéel moAAEC Teployés,

ave&apTNTOG S10IKNTIKNG VITOYWOYNG.

‘Eva dAho 0&0mPACEKTO YOPAKTNPIOTIKO TMOV GLYKEKPIUEVOV OTMEMDV gvTomileTal otV
avurop&io. GLYKEKPIUEVOL HOTIBOL eyKANUATIK®OV gvepyeldv (akavovioto modus operandi),
70 omoio Opmg Pdrel To TpwTh onueio tv otdywv. ‘Exoviag wg Pacikn emdinén va
KATOQEPEL EVa 1OYVPO TANYUO OTNV OTOQACIOTIKOTNTA TOV OVTIIAAOD, OAAL KOl TV
GUVTEAESTAOV 1oYVOC KAOE opyavmuévng kowvmvikng doung (eopeic, Beouol kot vanpeoieg
Kpatovg vmevbuveg ot SweOAaEN TG dnuocloc  aoeAielng), Tétoleg  uéBodot
axolovOnOnkav katd koépov omd acbeviéotepec SUVAUEIC €vavTiov TOAD 1GYXVPOTEP®V
aVTITAA®Y, KUBEPVAGEDYV KPOTOV, TOAVEOVIKGOV OVIOTHTOV Kol GLAAOYIKDV OPYOVIGUDV
dpovog kot ao@alelag. Ot GUVETELES TOV TPOKAAOVVTOL VL SVGAVAAOYEG KO TOAAATAAGIES,
pe pio AEEN «acOUUETPED», TOGO og avOpdTIveg (wEG, 65O KOl AOUTEC EMMTMOGEIC GE GYECT e
T0 xpnopomolovpeva «omhay [24]. Tlapd to yeyovdg 6Tl 1 €Bvikn ao@dAela avaeépetat o€
OTPOTIOTIKO EMITEDO, TO TEPLOTATIKA OEV ALPOPOVV LOVO GTA TTESIO TOV PODV, OAAL TANTTOVV
KATd KOPLO AOYO TIC KOWVOVIEG GE OAEC TIC HOPPEG TV SOUMV TOVG, Kabdg emiong kot Tig

KPIGUUEG VTOSOUEG OVTMV.

[TAeioto mopodelypoto TV OTEIMDOV OLTAOV £(OVV ATOCYOANCEL Kot g&okolovBovv v¢
ATOCYOAOVY TaYKOGH®G. Kdmola yapoaktnpiotikd £§ avtdv, Ta omoia AOY® TNg KPIGIUOTNTAS
TOVUG KOl TV GUVETELDV OV TPOKAAESHV OMOTEAEGOV TO EVOVGUO Ylo. avooyediaon Twv
HETP®V OVTILETOTIONG, ALY Kol KATOL0 1O10UTEPWOC TPOGPATH, OVAIEIKVOOVV OPEVOG OTL O
Kivduvog eivarl dlopkng Kol TOPOV, OPETEPOL OTL AVAAOYEG EVEPYEIEG UTOPOVV V¢ amofodv

OLTEPMC KATAGTPOPIKES KOl VO STILOVPYHGOLY KAIUA ovacQAAELNG, sivarl:

T E.EO.A., Awxhadicog Kavoviopdg 0-4/2006 Ko opokoyia evomAwy Suvéipemv
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=  Boupiotikég embéoeic oto uetpo tov Iapioon, tnv 25-07-1995 pe Odpota 8 vekpoic
kot 80 tpavpatieg ko v 03-12-1996 pe BOpata 4 vekpolg Kol TEPIGGOHTEPOLS OO
180 tpavpartieg.

= O tpopokpotikés embécelg g 11-09-2001 otovg didvpovg mHpyovs g Néog
Yopkng, pe avBpomiveg ammAieleg mov vroroyifovton og 2.995, kot Tpavpatieg TOv
Eemepvoiv Tovg 25.000.

= Tpopokpatikn fouprotikn enibeon v 12-10-2002 to Mroii tng Ivoovnciog giye oc
amotélecpa tov Bdvarto 202 avOpdTV Kol TOV TPOVUOTIGUO TEPIGGOTEP®V 0md 200.

= Yyuvrovicpéveg PouProticég embécelg g 11-3-2004 otov mpoacTloKd G1dNPOdpOLo
g Madpitng pe amoroyiopd 191 vekpovg ko 1.800 tpavpartieg.

= "EvomAn enifeon kot opnpio v 01/03-09-2004 o€ oyolreio Tov Mreshav g Bopetog
Oooertiag ¢ Poociag 0dnynoe oto Bavato 334 avBpmmove, avapeso 6Tovg 0moiovg
186 moudid

=  Boppiotikég embéoeig e 07-07-2005 oto petpd tov Aovéivou giyav o¢ 0moTELECUO
Tov Bavato 56 avlpdrov kot Tov TpavpaTIcpd TAéov Tmv 700.

= Abo dwdoywés doropovikég embéoelc, oto Ocho kot oto vnoi Ovtdyln g
Noppnylag v 22-07-2011, pe omotédecpa va okotmBodv 92 dvBpwmor ko va
Tpoavpatictovy 209.

= Boppiotikn emifeon kou ounpio o€ oyoAeio tov otpatov tov Ilaxietdv otnv TOAN
[ecafap v 16-12-2014 &iye og amotéleopa 141 vekpois, 6TV TAELOVOTNTA TOVG
o1 Ko £enpot

= Emifeon xovkovropdpwv tnv 07-01-2015 ota I'papeion g catvpikng epnuepidog
Charlie Hebdo pe amoloyiwopd 12 vekpodg wou 11 tpavpaties kot moAlomin
BouPiotikny enifeon v 13-11-2015 ot0 Béatpo Mmotakidv oto Ilapict pe 136
vekpoi¢ Katl TAEOV TV 352 TPAVUATIDV.

=  Tpopokpatikny Boupiotikn emibeon ot Aeweodpo lotikhdp g Kovetavtivoumoing
v 13-11-2022, 6mov éyova ™ (o1 tovg 6 avBpwmot kot TpavpoticOnkay dAlot 81.
H ovykekpuévn enibeon, dev rav n povn ommv Kovoetavivodmodn, kabog v 1-1-
2017, 39 avOpomor éxocav T (N TOLg KOU GAAoL 79 tpavuaticOnkav o€
TUPOPOAIGUOVG a0 EVaV OTAMGUEVO OPACTN OE VUYXTEPIVO KEVIPO OLOICKESNONG, TNV
10-12-2016, mpaypatomombnke SimAr enibeon KoOvid 6To YATESO TG TOOOCPUIPIKNG
ouadog Mreoiktag pe OAPepd amoroyiopuo 47 vekpoig kat 160 tpavuatiec, evd Tov
OAPepd KatdAoyo CLUUTANPGVEL Kot 1) TPITAN enifeon avtokToviag 610 aepodpPOLLO
Atatovpk v 28-6-2016, pe 45 vekpoic ko 163 tpovparties.

O mAPNE KATAAOYOG TOV TEPITTMOGE®MY QLTAOV £ival LaKpPOG KoL 0 TAOVPAMGHOG TOV givor

T€T010G TTOL 0pPopd 6T0 chVoAo Tov IThavtn.
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Téhog, mAéov TV OGOV MON avaeépbnkav, vrdpyovv kol TANODOPA TEPICTATIKOV TOL
GLVIGTOVV OTEWM KOl TO, OToio. UTOpovV v 00N YNGOLY GE KOTAGTAGT Kpiong, 1 Kpioiuov
TEPIOTATIKOD, e AVENUEVEG QMALTNOELS GE OA TO mimeda daxeipiong. XapoKTnploTkOTEPH
€€ avtdVv eivar o1 BopProtiég evépyeleg, ol EMBEGELS GE YDPOVG EGTIOONG, Ol OEPOTEIPATELES,
0l amay®YEC, Ol OTOLEGONTOTE KATAGTAGELS OUNPiaG, Ol SOAOPOVIEG KOl TPAVUATICUOL KOt Ot
TAPAVOLES EKONADOELS EKQOPBIGHOD. AVTOV TOV €I00VG Ol TPOLOKPATIKES 1| TOWVIKG KOAAGIUEG
EVEPYEIEC £YOVV MG OMOTEAECUO TN OMUIOVPYio ampOPAENTOV KOTOOTAGE®V, OLOTEPMG
evBpavoTOV ToLv eEgAicoovTal e ToLTNTO, LE Kivouvo va Eepvyouy amd kdbe Eheyyo Kot
Vo ONUIOVPYNOOVY  ONOITAGES ANYNG TMPOANTTIKOV KOl KOTOOTOATIK®V UETPOV
ATOKATACTAOTG, Bepameiag Kot EAEYYOL, KOOMG KOl EVEPYELEG OOYEIPIONG CLVETELDV KOl
OTOAELOV Y10 TNV ATOQLYY| TNG KAUAK®OGCNG 1] TOV TEPLOPIGUO TNG EVTAOTG KOl EKTOGNG

aTHC.
2.4 Awayeipion Tov Kivovvov

H e&nqynon mov divel 0 AvOpOTOC OTIC QUOIKEG Kol avOP®TOYEVEIG KOTAGTPOPES EYEL
dapopomonbel oto TEPACUA TOV ¥POVOV. ATO TNV €m0YN OV 01 AvOpwTOL avTipeTOmTLaV TO
QLOIKA Qovoueve ¢ Bsopnvia, Ok opyn M Topia, €®C TNV TANPN avTiinyn Kot TV
EMOTNUOVIKY €ENYNON OVTAOV €yovv Kataypapel onuovtikotateg eéedieic. Tlapdiinia kot
YL Tovug d1ovg Adyovg drapopomomOnke Kot peteEediydnke o TpOTOG OVIIUETMOMIONG TOVC.
Mio yopokInploTikn KOumn g avoeepouevng peteféMéng Oempeitor 0 oglopog TG
AwoaBovog g 1™ Noeufpiov 1755, o omoiog, Omw¢ yapokmmplotikd ypaest o II.
AVOyVOGTOTOVAOG «TPOKAAECE 1GYVPOTOTOVS OVONTIKOVG HETOCEIGHOVS GE OAN TNV

Evpdmny» [25].

Mwg dpwg &gl povieAonombBel 0 TPOTOG OVIWETMMIONG TOV PLCIKAOV Kol avOpomoyevdv
KOTOOTPOPAOV, OTIC OTOlEG AVAPEPONKOUE OCULVOMTIKA O©TO TPonyovueva Kepdiow; H
GUVOMKT TPoSTaeLD TOV aPopd ot Pertioon TG ETOUOTNTAG, GTN GLVETH SWEIPLOT TV
OULOIK®OV TEPPOALOVIIKAOV TNYDV, 0T OTAOUION TOV oITIOV Kol HEIDMOT TOV EMPAVEIDV
TPOTOTNTOG Y10 TIC PLGIKES KOTOGTPOPES, OTAVTA GTOV EVINIO TAEOV TAYKOGULN OTOOEKTO KOl
avoyvopiopo titho Meioon Kwvdbvov Kataotpoeav (Disaster Risk Reduction -DRR). Yn
TOV TITAO QTO EYOVV KOTAYPAPEL CUVEPYATIKEG CTPOUTNYIKEG TEPA OO TOTIK(, TEPLPEPELNKE 1
ebvikd Opla. Ot TPOUOKTIKEG KOWMVIKEG KOlL OIKOVOUIKEC OULVETEIEG TOV (QPLOIK®OV
KOTAGTPOQ®V €ivat avtég mov £0e1&av OTL 1 cuvepyacia sival 1 Lovn 0d6d¢ ot g onoiog Oa
£pBel 1o emBuunTd OTOTEAEGLO. ZVVETMDC, O GYESOOUOG XWOPIg YWPIKE TANiIGI 001 YNCE GTNV

avaykn ANyng mpotofovidv amd ™ O1ebv kowotnta. A&iler oto onueio avtd va
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mopatefodv  emypoppoTikd KopPikng onuaciog TPmToBovAec TOL  OKLAYPOPOVYV TNV

GTPOTNYIKN OVTILETMTIONG TAYKOGHIMG:

a) T1g dekaetieg 1960, 1970 kot 1980 o O.H.E. 610 mAaicto T@v pETpmv Tov AapPavet yio
TNV AVOKOVQIGT TOV TANYEVIOV OO PUOIKES KOTAGTPOPES, dPAGTNPLlomomOnKe 6TV £pguva
v v a&lomoinon g TeVoAOYiaG, oTn RN Yo TNV £YKOpN EVNUEPMGN, TPOANYN Kot
AVTIUETOTIOT TOV KWOLVOV KOl EMMTOCEDV ONO QUOIKEC katooTpopés. Etor, to 1971
dnuovpyndnke 1o I'pageio Apwync tov Hvouévov Edvav oe Kataotpopég (United Nations
Disaster Relief Office - UNDRO).

B)To 1987, oo mhaicto I'evikng Xvvérevong tov Hvopévov EBvav, opicOnke n dexaetio
1990 - 1999 wg od1ebvng dekoetio yio T UHEIOON TOV QLOIKOV KATAGTPOemV. [TAEov g
aVOyVOPIoNG TNG ONUOciog Yo TN UEl®mon TV EMATAOCEOV Ond (PLGIKEC KOTOGTPOPES,
amopacileTor va dobel Wwitepn mpocoyn otV mpomOnon g cuvepyasiog oe TAYKOGLLO
enimedo.

Y)XapouKTNPIoTIKO TG TPOoTADELNG Y10, EVOGONTOTTOINGN Kol TPOMONOT TG TAYKOGHLOG
KOVATOUPOG Yo Tn pHelmon tov kataotpopodv eivor 01t 10 1989, o610 mhaicio [evikig
Yvvéhevong tov Hvopévov Ebvdv, opicnke n 13" OktwPpiov g diebvic nuépa ya
HEl®oT TOv KvOOVOL KOTAGTPOPAMV. XNuepa 1M Muépa ovtn &xel opobel g m debrepn
Tetdptn tov pnvog OxtmPpiov ke £Tovg.

8)Xto 1610 mhaiclo gvoicOnronoinong evidooetar 10 PBpaPeio Twv Hvouévov Ebvav
Sasakawa mov Ogomiotnke to 1986 amd tov IIpdedpo tov Nippon Foundation, k. Ryoichi
Sasakawa yio TNV avoyvOpIoN TNG OPLOTELNG OT HEIDOT TOV KIVOUVOD KOTOGTPOP®VY. To £Tog
2022 to BpaPeio oamoveunbnke otn un kepoockomikny opydveon Kowvovie Biooyng,
Oworoying ko ITepifariovrikng Avamruéng (Sustainable, Ecological and Environmental
Development Society - SEEDS) mov dpaotnpilomoteitatl 6Tov Topén g Heiwong Tov Kvavvou

KOTOOTPOP®MV KO TNG KAUATIKAG oAlayng [26]

g)Tov Mdawo tov 1994 ot Tokoydpo tng lamwviag mpaypoatomomdnike naykdéouo
dtokeyn Yo TN UEI®OTN TOV QUOIK®OV KataoTpop®dv Atebvig Agkaetio yio T Meioon tov
dvowav Kataotpoeav (International Decade for Natural Disaster Reduction - IDNDR) ot
ouVTayOnke ovueovia OA®V TV HEA®V Yo cuvepyacio. To €yypago ovtd Oploe
GTPOTNYIKN, TIG OPACGELS KOl TIG GUVOMKES KATELOLVTINPIEG YPOUUES Yot TNV TPOANYN, TNV
ETOLUOTNTA KOL TOV HETPLAGUO TOV PLGIK®OV KOTASTPOQ®V [27]

ot)Tov lavovdpro tov 2005 oto Koéume, Xoyko g lamwvieg mpaypatomombnke m
devtepn maykOouo Odokeyn tov Hvouéveov EOvav yio ™ peioon tov @uoikov
KOTOOTPOQ®V Kot viofethinke évo mhaioclo dpdong ywo to didotnuo 2005 — 2015 [28], mov
glye ©¢ otOY0 TNV 0KodouNnon ™G avlekTkdTTAG TOV €0VOV KOl TOV KOIWOTNTOV GTIG

KOTAGTPOYEC, UE TIC TPOCTADEIEC VO KATATEIVOUY GOTN UEIMON TNG TPOTOTNTAS KOl TOV
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Kwvovvov. EmonudvOnkav kevd Kol TPOKANGES OTOLG TOUElG TN OlakvPépvnong, Tov
TPOGIOPIoUOV, aEloAdYNoNG Kol £YKOIPNG TPOEWOTOINGNG KvdOvov, NG EKTAdELONGS, TNG

LEI®ONG TOV TOPAyOVI®V TOL TPOKAAOLV TOV Kivouvo Kot TG £TOUdTNTAS.

{)Tov Mdptio tov 2015 oto Xevian g lamwviag Tpaypatonombnke 1 tpitn ToykOGHLO
dudokeyn Tov Hvouévov EOvav yia ™ peloon Tov pUGIKOV KOTAGTPOP®V Kot £YKpidnke To
npdypoppa - mhaicto yo ta £t 2015 — 2030 [29] . Mdhota, ot epyacieg TPOETOLAGIOG
glyav Eexivnoel oN amd 1o 2012, To cuyKeKPUEVO TPOYPOLLY AOTEAEL GUUTANPOHO TNG
ovpooviag e [Mokoydpa kot cuvdpa aEOAGYNOTN TOV TETPAYUEVOV TNG CLUPOVING TOVL
Koéune, Xdyko. EmonudvOnkav ek véov otpotnylkol TLAMDVEC TPOTEPAOTHTMV Kol
GUYKEKPIUEVO KOTOVONGT TOL Kwohvov, evioyvon tng OwakvPépvnong, avénorn tov
EMEVOVGEMV Y10 TNV OVOEKTIKOTNTO KOl EVIOYVOT TNG ETOWOTNTOC, TNG OMOTEAECLUOTIKNG
AVTIHETOTIONG Kol TG KOADTEPNG avolkodounong kot amokatdotacng (Ewova 8). Xto
TAOIG10 EQPUPUOYNG TOV KATELOVVINPIOV GTPATNYIK®OV VAoTOWONKavY kol eEakoiovBovv va
vAomolovvtol Jbpopeg SpAcelc e OAO0 TO QACUN TOV EEYMPIOTOV OVTIKEWLEV®OV OV
oLVOETOVY TN CLHE®VIN. ZVYKEKPIUEVO TTOPUOELYLOTO OTOTELODY TO «XTPATNYIKO TANIGLO
2016 - 2021» [30], t0 «Ztpatnykd mhaicto 2022 - 2025» [31], kabdg Kot to yeyovog Ot
uéow tov I'pageio Hvouévov EBvav yio ™ peimon tov kwvddvov kotaotpoeav (United
Nations Office for Disaster Risk Reduction - UNDRR) exdidetar kébe 600 ypovio. moyKOGuo.
éxBeon a&lordynone tov Hvouévav E6vov (Global Assessment Report - GAR) [9].

Figure 2.19. Sendal Framework targets and priorities

The Sendai Framework outlines
seven global targets to be achieved:

SUBSTANTIAL SUBSTANTIAL
REDUCTIONS INCREASES
S
A.Global ‘\‘-@3 E. Countries with
disaster mortality & national and local
disaster risk
reduction V<=
=
)
|B. Number of
| affected people
| globally
C. Direct economic FRIO 2
loss Strengthening
disaster

risk governance to
manage disaster risk

D. Disaster damage @
and disruption N
G. Multi-hazard early
warning systems risk
information and
assessment

Ewkéva 8. Ot 6T0)01 KOl TPOTEPULOTITES TOV TPOYPAppaTOS - TAarsiov Sendai [9]
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n)Avrtiotorya, n Evpomaiky Evoon €yt AdPet tic dikég g mpmtoPoviiec emi tov
{nmpartog. To 1987 Beomictnke T0 HOVIHO SiKTVLO EOVIKOV OVTITPOCHOT®V Y10 TNV TPOo®ONGOM
NG CLVEPYOTIOG TMV KPATOV LEADV & BELOTA TOMTIKNG TPOCTAGING, TO OTOI0 AEITOLPYOVGE
®¢ QopEag avTOAAAYNG TANPoeopLdV Kot eEétale mpwToPovAieg Tov TOUEX TNG TOALTIKNG
mpootaciog. Amd tdte mpaypartomoldnke TANOOC CYETIKOV OPAGE®MY, Ol ONOIEG OPKETA
apyotepa Ko ovykekpipéve 1o 2001 1¥3pvbnke o Mrnyaviopog IoAtikng Ipootaciog g
Evponaikng ‘Evoong [32], dia tov omoiov mpombeitor 1 cuvepyosio petald tov Kpotmv
UEADV, aALG Kot £EL aKOUT KPAT®V, TOV eV elval LEAT Kol DITEYPOOV TN GYETIKT CLUE®VIN
(Ichavdia, NopPnyia, XZeppio, Bopesiww Moxkedovia, Mavpofovvio kot Tovpxia). O
Mnyovicudg emkaiporomndnke kol Beltimbnke to 2007 [33]. Tto mhaicto Aesttovpyiag Tov
GUYKEKPIUEVOD (OpEn £xel yivel TOAD JOVLAEW Kot €yovv avaAnedel mpwtoPoviieg mov
@1A000£00V Vo, VTOGTNPIEOVY KOl GUUTANPOCOVY TIG TPOSTADEIES TPOANYNC KUl ETOIUOTNTOG
TOV KPOTOV HEADV KOl TOV CLUUUETEXOVI®V KPATOV, £0TIALOVTOGC GE TOWEIC OOV o KON
EVPOTOIKT TPOCEYYION EIVOL TO OTOTELECUATIKN OO TIC YOPIOTEC €0vikég dOpdoelg. Ot
TPOoTAbEIE OVTEG TEPIAAUPAVOVY TNV EKTIUNOT TV KIVOUVOV, TNV eVBAPPLVGT TNG EpEuVag
YL TNV TPOdONon TG OVOEKTIKOTNTOG OE KATAGTPOYES Kol TNV EVIGYLOoN TV epyoreinv
£YKopNg TPOEBOTOINGNG, da TNG EVIAEE®V TV TEXVOLOYIKDV eEediEemvy. H agoldoynon tov
KIvOUVOV Kot 1) IKovoTnTa ot oy eiplor] TouG TPOYLATOTOLEITOL OO TO GUUUETEXOVTO KPATN
KkéOe tpia €M, evd To cvumepdopota TiBEVTAL VIOYN TNG OVOPEPOUEVNC EMITPOTNG MOTE
aKoAoV0mg va Anebovv amopdoels. Ta mpoypdupota otoxebovy va otnpiéovy TpOTIcTOS TN
Sl0GVVOPLOKT] KOl SLOKPATIKY cuvepyaoia, Kabdg 0 EYYEVIG YOPUKTNPOS TOV KATOGTPOPHOV
glvar dtoovvoplakde. Xty katevBvvon avt tpowdeitat 1 VAOTOINON GTPATNYIK®V £pY®V Kot

N ovvepyooio 6e GAOVG TOVG TOUELS, T EMIMES OLOUKLPEPYNONG KOl TO. EVOLOPEPOLEVO LEPT).

H Baocwn) myn ypnuatodotnong mov erhodoel VoL VAOTOWCEL TOV AVOQPEPOLEVO GYESIOGLO
avtigiton and 1o Bvpomoikd Awpbpotikd kot Emevévtikd  Tapeio (E.A.E.T.).
Xopakmnplotiko eivar 0Tt v mepiodo 2014-2020, kataveundnkav ota Kpdtn LEAN GLVOAIKA
meplocoTEPE. amod 26 doekoTopupdpl gvpd amd TN ypnuaroddtmon tov E.AET. yw
EMEVOVGELS OTNV TPOGOUPUOYN OTNV KAMATIKY] OAAGyn Kol TNV TPOANYT Kol Stoeipion
Kwwdovev (Ewova 9) [34]. H cvykekpluév OtKOVOpIKY) TOATIKY, 1] 07010 KOTASEIKVOEL TN
coPopotnta pe tnv omnoio avtipetonilel 1 Evponaikn Eveoon 1o {(Rmmuo éxet v 0
axpifmdg ovvéxeln otn véa ypnuotodotiky mepiodo tov 2021 — 2027. Xvykekpuéva, Oa
doamavnBodv cuvolkd 350 Sioekatoppdplo gvp® Kol avTd Bo EMUEPIOTOOV OE TEVTE
SLOKPITONG GTOYOVC — TLAMDVEG TOV EVPVTEPOVL GYESOOUOV TNG TOAITIKNG GLVOYNG NG
Evponaikng Evoong, avd Ospotikn cOpeove pe TV omotdAmon 7oV TPOKVATEL GTNV
Ewéva 11 ko ovd Kpétog CLUUUETOYNG, COUPOVO LE TNV OTOTOTMOT OV TPOKVTTEL GTNV

Ewova 10.
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ESIF 2014-2020: Total Budget by country (daily update): Climate Change Adaptation & Risk Prevention, EUR Billion
(daily update)
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Refresh Date: 23/11/2022
Ewova 9. Xpnpatodotnon g mtoltikig cuvoyns s Evponaixis Evoong ylo v Tpoinyn kot
dwayeipion Kivdvvev to 2014-2022 [34]

0)Xmv moltikny mov ydpage M Evpomdaikn ‘Evoon, n Xodpo HoG GUUUETEXEL GTOV
Mnyavicpd Iloitikrg Ilpootaciog, kabdg xar oe mAnbodpa dpdoemv Kol Epy®v oL
oyetilovial [e TNV AVIIUETOTION TOV KVOOVeOV omtd kataotpopés. H cvppetoyn avtn €yet
OeopobetnOel vopkd pe v epappoyn tov dtaéemv tov N. 4662/2020 (PEK A" 27/7-7-
2020), evd pe g dwrtagelg tov I[.A/toc 70/2021 (®EK A” 161/9-9-2021) cvothonke
Yrovpyeio Khpartikng Kpiong kot IoArtikng Ipootaciog, ¢ uio amd TG GNUEIOAOYIKG
ONUOVTIKEG KIVAGELG TNEG GTOVOAOTNTAG e TV omoia avtipuetomiletal mAéov o Béua.

[EEl cohesion Policy budget by Theme, EUR billion (daily update)
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Refresh Date: 24/11/2022
Ewoéva 10. Tapgio svvoync 2021 — 2027. Zvvolkéc damaveg [34]
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IEEl cohesion Policy budget by Country, EUR billion (daily update)
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Ewova 11. Tapeio cvvoynig 2021 — 2027. Aamaveg ava kpdtog cvppetoyns [34]
Tv meprrapPdver Aomdv o Opog dlayeiplon KOTAGTPOPOV; XTO EPMTNUN OVTO TO SIKTLO
avartuéng tov Hvopéveov EBvav pe titho Avantuélokd npoypappa tov Hvouéveov E6vav
(United Nations Development Program - UNDP) wov dpactnpilonoteiton o mhéov tov 170
YOPOV TOYKOCHI®MG Yoo TV eEAAEYT TS PTOYEWS, TN UEIMOT TOV OVIGOTHT®V KOl TOV
OTOKAEIGHOD KO TNV OWKOOOUNOT OVOEKTIKOTNTOC, (DOTE Ol YMPEG VO UTOPOLV Vo
STNPHooLY TNV TPO0J0, ATOVIA OTL 1) «OLUYEIPIOT KOTAGTPOPOVY» OPOPd GTO GUVOAO TMOV
TOKTIKOV KOl OOYEPLIOTIKOV ATOPACE®V, KAOMG KOl ETYEPNCIOKDY dPASTNPIOTHTOV Y10 TO
Slapopa 6TAdIL UG KATAGTPOPNG o€ OAa Ta emineda. Kdmoleg amd tic facikés oToxevoelg
OV EVTIAGGOVTOL GTO TAIGLO TOV OPOL OLTOV €ival 1 SLVOTOTNTA TPOANYNMG, M HElwon N
AmTOPLYY TOV {NIOV TOL TPOKAAOVVTOL, 1) TOYEID KOl OTOTEAECUATIKY OVOKOLWT), 1 Onoio
Eexva opéomg HOAIG M KATOOTPOOT Aaufdvel yopa, Kabdg kot 1 doedion GpeoNs
Bonfetag. Ot 610Y01 QwTOl EVTAGCOVTIL GE CLYKEKPLUEVES OPAOELS KOt GYESCTIKG TAAVA TOV
Aappavouy d1apopovs PopUaAIGHOVE. O oTovdadTEPOS Kot SNUOPIAESTEPOS € QVTMV, TOV
GUVOVTOVUE EVPEWS OTT| PifAtoypagia, avaépeTol 6ToV KOKAO S10EIPIoNG TOV KATAGTPOPDOV
[19] [21], av ka1 veicTAVTOl SLPOPOTOUGELS GYETIKG UE TIG QPACELG M| TO. UEPN OT0. Omoia
kartaxeppatilerar. H dmoyn tov [21] Bewpel Tov kdKAo 16660pmV PAcE®Y TOL avamrTuyONnKe
v v [pdinym, Ilpoetoacia, Avtidpacn, Avippwon wov gival TAEOV YVOOT WUE TO

axpovopio PPRR (Prevention, Preparation, Response, Recovery) (Ewoéva 12):

= TIpoinyn kou petpraocudc (Prevention and Mitigation)
= JIpoctowaocia / Etoiudmra (Preparedness)
= Andkpion (Response)

* Amnokotdotaon (Recovery, rehabilitation and reconstruction)
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TOTAL DISASTER RISK MANAGEMENT (TDRM)

DISASTER

Our humanitarian

EMERGENCY

RESPONSE &
\ RECOVERY
provides timely relief

1o survivors

PREPAREDNESS

in the community helps
everyone to be ready for
future disasters

REHABILITATION &
RECONSTRUCTION

efforts help affected communities return
to their normal daily lives

PREVENTION &
MITIGATION

activities help build resilience
in the community

Ewoévo, 12. Kokrog droyeipiong KatasTpoO@y

Evéwpépov BéPata mapovotalel kot n Bedpnon tov [7], cOupova pe v omoio veictavtot

Tpeic pacels:

= Tng avartuéng Kot oxedlac ol Tov TPONYEITOL TG KATAGTPOPTG
* Tov emntdcewv, mov AopPdver @pa KOTA TN SOPKED KOU OUECMG HETO TO
KOTOGTPOPIKO YEYOVOG

= Tng andkpiong Kot dpAcNC, TOL ETETOL TG KATASTPOPNG
Mo axOun oNUOVTIKT TPOGEYYIoT TOL BEUATOG, otV 1010 PIAOGOMIN Kol AUESO EMNPEACLEVN
amd tov KOKAo dayeipiong épyov g Evponaikng Eveong amd v dekaetia tov 1990
npoépyeTol and v Avotpoiiavn avartvélakn etatpio TorgAid mov £kave Ty gpEAvicn g
0 1992 ko éktote €yl edpowbel g o Amd TIG ONUAVTIKOTEPEG AVOPOMIOTIKES Kot
avaTTUEIOKEG ETOUPIEG TOYKOCUIMG OV TPOCPEPEL VANPECIEG EKTAIOEVONG KOl EPEVVAG.
SOUQOVE PE TN GLYKEKPWEVI] TPOCEYYIoT, Ol KOPLOL OTOYOL Yo TN OlyEiplon Tov

KOTAGTPOPOV, OPOPOVV:

(1)Xtn peiowon 1 omoeLYN ATOAELOV aTd KIVOHVOUC,.

(2)Ztv e€acpdiion aueong pondetog ota Bopata.

(3)Z v emitevén Toeiog Kot 0TOTEAEGLATIKNG OVAKOUYNG / OTOKATAGTOONC.

Eumhoxkn oty emavolopfovopevn avtn dwadikacio tng tpoomdfelog enitevéng tTov og dvm
GTOYEVCEMV EYEL TO GHVOAO TG KOWV®OVIOG, OO TOV AAO TOALTY £®G TOLS KLPEPVOVTESG, QALY
Kol TG emyelpnoelg. To PBértioto amotélecpo emtvyydveral 0tav o€ KABe emavainym
Aappavouy yopo PeATiOUEVEG eVEPYEIEG GE OYEON UE TIC BEHOTIKEG TNG ETOWOTNTOG, TOV

TPOELSOTOMCEMVY KOl TNG TPOANYNG.

Onwg elvar Aoyikd, 1 dtoeiplon TV KPIGEOV TOV EUTEPIEYOVV TA GTOLYEIN TNG EYKATLOTIKNG
CUUTEPIPOPAC, TPopokpatioe 7 Oeswpovvior acOuuetpeg omelhég, OmmG  O1eEodikd
avagépbnke, sivol oNUOVTIKA SLOQOPETIKN Otd TNV AVTIGTOLYN TNG OLUYEIPIONG TOV PLOTIKMOV

KOl TEYVOAOYIKOV KoTaoTpoPdv. Ot avlpdmiveg avtéc mopaPatikés GUUTEPLPOPES EYOVV
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ATEVOVTL TOVG OPYOVMUEVES DITNPEGIEC LUE GUYKEKPLUEVA GYEIN OVTEYKANIOATIKOV OPACGEWDV,
yw to omoia dev amatteital Waitepn avdAvon, Kabmg dev eEumnpetel Tovg GKOTOVG NG
Tapovoog epyaciog. Xe kaBe nepintwon, N YevikOTEPT PLA0GOOIN oXESAGHLOV TG AVoTG ivan
TOPOUOLD, LE TOV TPOMO OVTLIUETOTIONG TOV KOTAGTPOPADV, KOONDS amotTeltolr GEPLOKA Vo
viomoinBovv evépyeleg mov oyeTilovtal Pe TNV TPOANYT, TOV LETPLAGHO, TNV ETOUOTNTO, TIG

EMITAOGELS, TNV ATOKPIOT] KOL TNV OVOKOLLYT.

Eivar onuavtikd v avapepbel 0TL OAeC 01 KATAGTAGEIS TOL NON TEPTYPAPNKAY EKTEVMG, EITE
aPOPOVYV GE PUOIKEG 1 aVOPOTOYEVELG KOTAGTPOPEG, €ite O ACVUUETPES OMEINES, €ite o€
omolo. GAANG HopONG ameld o€ Papog tng oavlpdmvng NG Kol TOV TEPIOVCIOV TOV
avBpmmov, TANTTOVV Koiplo To aicbnuo TG acedAielng, oMV CTOLIALOTNTO TOL OTOI0L
avaeepOnkaue MoN, Kabmg omoteAel T debTEPT KATA GEWPE AvAYKT TOL AVOPOTOV GOUPOVA
ue v mopapido avaykdv tov Maslow [2]. H avacpdisio éxel xopaktnplotikd apvntikd
avtiktomo otov GvOpmmo Kot emnpedlel dpapotikd v kabnuepvotTd Tov. Epeotikd
TOPASELYIOL TNG OVOPEPOUEVIC TOPUOOYNG OTOTELEL TO SLAYPAUUE TOV TOPOVCIALETOL GTNV
Ewova 13, 6mov m pnypotddng kapym tov deiktn avBpomivng avantuéng eivor To
AMOTEAEGUO TOV CUVETEIDV TNG OVACOUAEWG oL dnuiovpynoe N wavonuia g Covid-19.
Toavtoypova, n movdnuio TLPOdOTNCE Tr HEYOADTEPT TAYKOGULIO OIKOVOULIKY Kpion o€
TEPIGCOTEPO OO £vay AdVa, KaBDG 1 oKovopkn dpactnploTnTa cvppikvodnke to 2020
070 90% TV YOPOV TAYKOGUING KAl 1) TAYKOGHO GTOYEW 0VERONKE Y10 TPMTN Popd pEca

o€ pio yevid [35].

Evdewctiko g dwopopewbeicog kotdotaong ivor 0Tt ot avBpwmotl Tov enm@eAobvTal amod
KoAOD emmédov vmnpecieg vyelag, eivar €OMOPOL KOl TO HOPPOTIKO TOVG €mimedo eivol
VYNAOTEPO, EUPAVIOLY HEYOADTEPO EMIMESA AYYOVG KOl OVOCQAAENG GLYKPITIKO HE TO
avtiotorya ¢ mponyovuevng dekoetiog [36].

Covid-19-adjusted
Human Development Index value
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Ewova 13. Tlaykoopog deiktng avOpodmvng avarroéng [36]
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2.5 ATOUTHGEIS OTIC EMKOIVMWVIES ONUOCLAS O.CPTAELAS

H avédivon tov koatactdoewmv mov pmopovv vo BiEovv  dnudcle acpdieln, ot omoieg
dvvatal v amavtnBoldv oty kabnuepvoma Tov avdpmdmov, dnuovpPYNcE TO OvEYALPO TOV
TAOGIOV TOV TPAYUATIKOV GLVONK®OV OV KAAODVTOL VO AVIIHETOTIGOVY 01 AvOpwToL Tov €K
™mg eHONG TOV KAdNKOVT@V Tovg Katd Pdor, 1 evOEXOUévms 6To TAAicLo Tov BgAOVTIGUOD,
éxovv opiobel - dwutebel mpog tovTO. AMO TO AVAYALEO aVTH TNYAloVV CUYKEKPLUEVES
AmOITNCELS - OvAyKeG Yo Tovg avBpodmovg g omuoctag acediewns. To gdpog TmV
amotnoewv givol peydiAo, oAdd kot molvoywés. To evdlagépov pag, 610 TAAIGLO NG
mapovoog epyociag otpépetar kabopd ota Bépata g emkowmviag. Axoun ko ekel, Ba
Oeopficovpe 000 TANPOC SLOKPLTO ETIMESN AMUITHCEDY. AVTO TOV YEVIKOTEPWOV QAT CEMV
emkovmviag, mov Oa Béoel TIc BAGELS Y10 VO EEEIOIKEVTOVY GTN GLVEXELD Ol AEITOVPYIKEG KOl
TEYVOLOYIKEG amolTnoelg Ko pokAnoelg. Kdabe pio amd avtéc anyaler and tn Oepeiidon
avAayKn Vo avTomokplovpe GTIC KATAOTAGEIS, £TCL OTMG OLOUOPPOVOVTOL Kol ovaAdOnikay

7om.
25.1 Tevikég - dettovpyikés anoutoels

Q¢ ocvvéyelo TV 06V avapépnkav 1Mom, Tévte gival o1 Bactkol TVADVEG ATOITNCEDY Kol

ovykekpiuéva [37]:

a)Ztiapotnta kot a&loniotio. H avayknm yo anpdokomtn exikotvaovia pe to onueio, N ta
onuein mov EhaPe yopa M e€edicoeTal TO  WEPIOTATIKO ONUOCIHG OOQUAEWNG, 1)
Swdpapatiferor To emyepnowkd okélog avtod, Kpiveton peilovog onpoociog, kabdg
oLVOPTATOL AUESO HE TNV emTLYi0 1| omoTuyio TG amocstoAng. Ot dvBpwmol T OMpHoOcLos
AoPAAELOG EVEPYODV 0TO TESTO e PACT GLYKEKPIUEVO OYEDL0 KOt TAGVO Kot TEAODV GE S10pKN
EMKOW®VIOL HE TO emyyelpnolokd kévipo. M oyéon apeidpoun, mov meptlopPavet
avaTpoeodOTNon / avtaAlayn KpICU®V TANPOQOPIOYV (OOTE aPeEVOSG va dtopopembel m
ACPOANG KOl LE TANPT COPVELN EIKOVO TOV TEPLOTATIKOV Kol StoahevkovBodv OAeg ot TTuyEg
KOl TOPALETPOL TTOL TO TEPLYPAPOVY, G OAO TO YEMYPAPIKO TOL €0POC, KOl OPETEPOV VO
petapepBodv o1 KPIGYEG EVTOAES Y10 TOV YEPICHO TOV, GTO TANICLO TNG AMYNG ATOPACEMV.
Onwg eivar Aoywkd, omolodNToTe SOKOT GTN CUYKEKPUYEVT] EMKOWV®VIA, 1 £0T® TLYOV
wpofAnuata o pwopovoay vo, omoPovv emlno kot vo kooticovy avlpamivec (méc. A&ilet
0T0 GKEAOC avTO Vo, Yivel Egymplotn uveio oty Wiaitepn mTPOKANGT TOL 1 OTPOGKOTTN
gmkovevia mpénetl va, enttevyfel ko va dtatnpnOel otav N TEXVOLOYIKY VITOJOUN TNG £)EL
tebel extog Aettovpyiag, Aoyw @bopdg | TARpov KotaoTpodPns. O KoAVTEPOS TPOTOS Vo
OPOUATIOTEL OTOIOGONTOTE TN CNUOVTIKOTNTO TNG oTPapoTnToC Kot a&lomoTiog Tov S1kTHon

gmKoveviag dNuoclog acedielag eivar va umel ot 06om 0L AGTLUVOUIKOD 7OV EvePYel

28




EMYEPNOLIKA GTO TAOIGIO L1ag opnpiog Kot £xel AAPeL TV evioAn yia enéufoct, o oyEon e
TNV EMKOWV®VIR TOL LE TO VTTOAOUTO LEAN TNG OULADNG KOl TOV EMIKEPUANG.

B)Amoivtn acepddrela. H évvola tng dnpoclog ac@aielag oe O eg TG BepoTikég TG, dev
0o pmopovoe vo agrvel mepBOPLO 1 VO KAVEL EKTTMOGCEL 0T0 OEH0 TG AGPAAENG TV
EMKOWVOVIOV. MoAVOUATIKO — KokOPOVAO AOYIOUIKO, EMBECELS €VOLAUEGOL, EMBECELS
dpvnong mapoyng vanpecwdv, emiBécelg ransomware kot kdbe dAlov &idovg embécelc Oa
puropovcay va dnUovpyncovy ohédpila mpoPAnpata oTic Kpioes emKovmvies, kabdg mAéov
Ao TO TIC TPOPAVEIC KATAGTAGELS TOV OmoldNToTE TéTown dOALa TapépPaon Ba kabiotovoe
TPOPANUATIKN TNV OVTATOKPLION TOV avOpdOTOV TG dNUoclag acedislas, kpioung onuociog
mAnpoeopiec N mpocPaocn Bo amoktovcav dvuvntikd avBpwmor mov dev oyetiovior pe
dNpocLa acEAAELD Kot £X0VV YKANUATIKOVG okomovs. ['ivetan EekdBapo, edv Bewpncoovpe To
TOPASELYHO KaTA TO OMOio OTOV GE [0 OPYOvVMUEVT emyeipnomn Yo GOAANYN eumdpv
VOPKOTIKOV GTO TANIGIO UI0G SIGLVOPLOKNG EMLYEIPNONG, 1 OVTIGTOLYO GE L0 OPYAVOUEVN
EMEIPNON YW GUAANYTN TPOUOKPATMV, OTIS EMKOWVOVIEG HETAEDL TV avOpOT®V NG
dnuoclog aceirelag mopeuPaiiovy tpitol, mov oyetilovror pdiota pe v dlwybeica
EYKANLOTIKY OpaoTnPLOTNTO.

Y)AwAeitovpywodtnta. Bploketor 6to KOUTTOPO TOV KPICIHOV ETKOWOVIOV, KOOMG
amotelel Evav Omd TOLG KUPLOVG GKOTOVS ONUIOLPYING EVOG SIKTVOV EMKOVOVIAG dNUOCLOG
acpdrelng. H ovykekpuyévn mopadoyr eényeital pe capnveld a@od o kivouvog, 1 ameiln Kot
N oavaykodtTa mov €YEl VO aVTIHETOTIoEL KABe évag ek Tov avOpdmwov g dnuoctog
aoPAAELOG OV evepyel oT0 TEdI0, OEV «EVOLUPEPETALY YIOL TO YPDOUO TNG GTOANG TOL £)EL
amévavti Tov, OVTE Yo TO €100 TOL OVTIKELEVOL Yl TO onoio givar vrevBuvoc. Tavtdypova,
n SwAeitovpywotto eéumnpetel pe tov KoAOTEPO duvatd TPOTO Tr GLUVEPYOGIQ, OV
kafiototon amopaitntn, €101KOTEPA G UEYAANG KApaKog emyelpnoelg N opdoeic. A&ilet
BéPara va onuelmBel OTL 1 TEPIGGOTEPO EUPATIKN TNG MHOPENGS Ppiokel €peioua oTIC
SOKPATIKEG cLVEPYNTiEg, OOV 01 AvOp®mOL TN dNUOCING UCPUAELNG TOV dPOLY GTO TEDIO
Kol EXKOVOVODY UETAED TOLG TTPOEPYOVTOL TOGO OO SIUPOPETIKEG VANPESIEC, OGO KUl OO
SopopeTikég ympeg. O Opog SOAEITOLPYIKOTNTOC EYEL EVPL (ACUN TOV EKTEIVETOL KOl
KOADTTEL A0 TN SLVOTOTNTU VO EXKOWVOVEL ETITUYNUEVA KOl OTOS0TIKA 1 VELG TPoun0etag
GLOKEVT] TOV KATEXEL O TPATOG OVTATOKPITIG LE TIV TOAALOTEPT] TOV, HEYPL VO, ETIKOVOVEL O
id10¢, 70 1010 ATOOOTIKA LLE TOV TPMTO OVTOTOKPLTH TOV Ppicketal 6To Tedio, TPOEPYETOL OO
SLOQOPETIKN VANPEGIN, EMKOWMOVEL HE SLOPOPETIKO KEVIPO EMYEPNOEDV Kol WAG GAAN
yAoooao. ['vetan EekdBapa, edv yio mopadetypo pmovpe otn 8éon tov Povpdvov mupocPéot
mov Npbe va cuvdpapel Tig Tpoomdbeieg Twv EAAMvev kot Bpédnke pali tovg otn péyn pe tig

oo1ég ¢ EvPorac.
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d)Amartoelc vVAKov. Ontwg eidape 01e£001KA 6TO TPMTO GKEAOG OVTOD TOL KEPUAMIOV, O
Kivduvog kol ot amellég SlopKMS ALEAVOLY KOl Ol ATOITNCEL, OTY| OlYEIPION TOVG GUVEXDS
LEYOADVOLVY, TOOTIKA Kot TOoGoTikd. Tovto cuvaptd avénuéva emimedo aviomdKplong ce
emyelpnolakd okéhog. X avtd PéPato evtdoocetoal ®G avamOOTOOTO KOUUGTL KOl 1)
gmkowvovia. AmO TNV avoyKotOTNTo TNG ONPOCKOTTING (OVNTIKNAG EMKOW®VIOG TOL
TPOCPOTOL TOPEAOGVTOC, €yovue TAEOV VO, JLUXEPICTOOUE TOV 1OTEPO TAOLPUAIGUO

SLOQOPETIKMV ATUITNCE®DY TOV GHUEPA. EVTEADC evOEIKTIKE omaplOpovpe:

= avtaAlayn dedopévaov,
= My €KOvVag o€ TpayRatiKd ypdvo Kot pe peydin evkpivela,
= akppng Tpocdlopiopdg g Béong kabe TpdTOL avTaTOKPLTY),
= TNV EKTOUTY| KOl LETAPOPE TV PLOPETPIKOV 1 Prodoyikdv oTotyelmv evog TpavpaTio
GTO0 10TPIKO KEVIPO GE TPAYLOTIKO YpOVO,
= TNV ENOPKN KAALYT ETKOWVOVING TOV ovOpOT®V TNG dNUOCLOG ACPAAELNS GE OO TO
€0POG TOL YDPOL EMYEPNOEDV, OKOUN Kol €4V avTd ekTEivETAL GE YIMOUETPO, | EGV
petafaiietor Suvopkd (KvnTikdtnTa) Kot SuvaTOTNTO AUEST|S OVTO-0PYAVOONG TOV
dwrHov
= gueMélo PACUOTOC Kol TOPOYY OLYKEKPUEVOL EMIEGOV TOWOTNTOG OBECIU®V
VANPECLOV
€)Owovopikég TTuyéc. Oa NTav KeVO Ypapud va avopePOLOcTE GE GYESOL KOl EPYO TOV
dev givar vAiomoumoua Ady® ovénuévov kd6oTtovg mpopundelng, eyKatdotaong oAAd Kot
ocvvtipnong. H anodotikdmra Aomdv evog SIKTOoV mKOvmViag ONUOcLag AcPAAELNG Elval
dpeco ocvvoocpév) HE TO KOOGTOG KOl TNV VAOTOMOUOTNTA TOv, MTol pHE Kabapd
peoMoTIKOVG delkTes, KabBmg axdun kot v yuo. dedopévn ypovikn didpketo amortnOel pio
AboM vyMAoD KOGTOVG (€Ml TOPASELYLOTL | VTTOOTNPIEN UE SOPLPOPIKT ETIKOVMVIR), 1 KOPLAL
Abom Oa wpémel va, gival Arydtepo domavnpn, dote va kabictatol epucth kot Piootun. X kade
nepintoon, 0o Tpémel va Adfovpe vdyN Hog 0TL To GLYKEKPIUEV KOGTN Papivovy cuvidmg
TOVG KPOTIKOVG TPODTOAOYIGHOVE Kot €€ OpIGHOD 0 OIKOVOUKOC TapdyovTag gival €vag oo

ToVG PactkdTEPOLS Yo Vo, KpOel Kot va emideyel éva Epyo.
25.2  Teyvoloyixés amoutijoels

Enti tov yevikdv — AEITOVPpYIK®OV amottnoemy EEIOIKEVOVTOL 01 EOIKOTEPES TEYVOAOYIKEG TTOV
GUYKEKPLUEVOTIOLOVV TIG OMTOLTHOEIS AEITOLPYING TV SIKTO®V INUOCLOG ACPAAELNG KOl TMV
KPIGILOV EMKOVOVIDOV KOl TOVTOYPOVO YEVVODV TIG TPOKANGELS AOTOINoNG awtdv. MdAoTa,
ailel vo onueiwbel 611 6to Thaicio Tov £pyov Broadway [38], yio o onoio Oa yivel extevnic
avVOQOPE OTN GUVEXELN, £YIVE [0, ONLOVTIKOTATI] SOVAELL OTNV KATOYPOQET T®V OTOLTHCEDV

ONUOCLOG OOPUAENG, TOGO AELTOLPYIKDY OGO KOl TEXVOAOYIK®V. MAAIGTO, OTOTEAECE TO
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TPAOTO Kol KABoPLoTIKO Priio 6TV VAOTOINGT TOV CLUYKEKPIUEVOL £pyov, KaBmS NTaV omd TV
apyn EexdBopo OTL o1 amantHoES EYovV dtopopomondel onuovTikd TPoidvTog TOL XPOHVOL KoL
ot etvan pia dradkacio wov ypnLel EXKOPOTOinoNMg ava TAKTA XPOVIKA dacTHATA. ATO TV
0AOKANP®OT, oVTOD TOL TPMTOL VWOEPYOL TPoEkLYE 1 Aeyduevn Pdon yvodone, e
GUYKEKPIUEVES Kol oaPels mpotepadTNTES. To TAéoV onuavtikd BéPara oty OAN Sradkacio
glval OTL TO. GLUTEPAGUOTO NTOV ATOTEAEGHA TNG a&lOAOYNONG TOAADY KOl SPOPETIKAOV
TapoyovVTOV Kol Topapétpov. MelemOnke degodikd M vmapyovoa Piloypoaeia, M
KaTayeypappuévn €mc 1o onueio ™ épevvog (2017) epmeipio kot epeuvNTIKY dpacTnpldTTa,
AL KOL TO. CUUTEPAGLOTO TOV EPYOCTNPIOV TOV VAOTOMONKE G6TO TAMIGIO TOV £pYoV, TO
omoio éAafe VTOWYTN TOV TO OTOTEAECUATO, EPOTNUATOAOYIOV TOL SLOUOPACTNKE GTO GHVOLO
TOV OVIOTOKPLITOV TMV VANPECIOV 7OV EUTAEKOVIOL GTN ONUOCIH AGPAAELN, OA®V TV
Xopdv ped®v mov ovupeteiyav, Kobmg kol TNy TANODpA TOV GYETIKOV avagopov. H
e€aymyn GUUMEPUCUATOV £YVE HE TAOLPOAIGUO KPUIMPiov Kot OlpopeTIKn KAbe @opd
oTOYEVOT, UE PAcm TO OpylKO oYEd0, OOTE Vo petmbovv katd To duvoTd To TEPOMmPLY

eEaymyNg E0OOALEVOV 1] TOPATAOVITIKAOV GUUTEPACUATOV.

To ovykekpévo vroépyo (BroadMap, Tlaxéto epyaciag 3 — WP3) [38], wg pépog tov
Broadway, Oswpeitar state-of-the-art tov tpdémov Aertovpyiag y OAEC TIC OVTIOTOUEG
TEPMTOGCEL;, KOG omnpiydnke otig mévie Paocikég apyég Kol CLYKEKpEVO NG iomg
petayeipiong, TG SweAvelng, G un dwdkplong, S apolfaiog ovayvopiong, g
AVOAOYIKOTNTAG KOl OTO OOTEAECUATE TOV €(0VV LIAPEEL AVAPOPEG EKTOTE, GE TAEIOTES
TeEPMTOGCELG. BéPona, 1 KoTaypopr TV anaitnoemy ival TpoTopyikd Pria Tov ntyepnonke
a0 TO GUVOAO TNG EMGTNUOVIKNG KOWWOTNTOG OV 00YOANONKE UE TIG eMKOVOVieg dNUOGLOG
AGPAAELNG, TIC KPIOYLEG EMKOWVMVIES KOl TOVG TPAOTOLS avTamokpltés. Aloonueioto eival ta
GUUTEPAGLOTA IOV TOPOVGLALOVTOL GE GYETIKY £k0gon 6To Thaioto Tov épyov SAFECOME?,
péco omd 10 omoio 1o Ymovpyeio Ecwrtepikng Acedieing towv HITA (Department of
Homeland Security - DHS), pe agopun to tpopokpatikd yromnua e 11™ ZertepBpiov 2001
ot Néa Yoépkn emyelpnoe vo emkowvwovicel o€ éva €upld Kowd 1T onupacio Tng
SLIAEITOLPYIKOTNTOC LETOED TOV TPMTOV UVIOTOKPIT®V 6€ OAN TN XDpa Kot vo e€nynoet yioti
amh@ dgv apKel Vo, SamavavTol ¥PHUaTe LOVO Yo TO TPOPANUA, 0PI TPOYPUUUATICUO KoL
oyxéoo [39]. Emiong, o&iler vo onuewwbel 0tL moAdoi emyeipnooav Sl0QOPETIKOY E18MV
KOTIYOPLOTOMGES TV amattnoemy. H kotnyoplomoinon mwov evoeyouévog Topovotalel
WantepdTTa €ivan avth oL Kataypaenke amd toug [40] ot oyetikn Tovg epyacio, 6mov ot

ATOITNOELG KaTatdyOnkov avdioyo pe v texvoroyio mov g&umnpetovv. Etol, avapépbnke

2 https://www.cisa.gov/safecom
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OTL LILGPYEL £VOL OAOKANPOUEVO cHVOLO O100Ecipmy pedetdv amattioemy Yo, PSN maAaion

TOMOV.

Méoa amd 1 ouvovaoTIKY pHeAéT] Ohov ovtdv kataAnEope o€ éva Pacikd GVUVOAO

TPOJYPOPDY Yl TNV EKTANPOOCT TOV OTOTHCEDV, Ol omoiec ovd Ogpotikn givar ot
axolovbeg [41], [42], [43]

25.2.1 ZXupapotyro, aliomiotio kot fOCIKES TPOIOYPAPES

2.5.2.1.1 Ilpodiaypapés

KAoeig petald dvo oviomtov mov oviaAAdcovv dedopéva emvig Kot ot 000
katevdivoeig tavtoypova, (full duplex), 1 o pia katevbuvon kébe popd (half duplex
PTT) - Push to Talk (PTT) emkowvwvieg

Knoeig mhinpovg 1 wiong Smhng oyng mov mepthappdvouy mepiocdtepeg omd 600
ovtOTNTEG (OUAOIKES KATOELS)

KAnoeig éxtaktng ovaykng Tov amottovy vYnAn a&lomioTio Kot TpoTepatdTnT
Akpoacn TepIBAAAOVTOC, )TOL EKTOUTDV QOVNTIKAOV KAVOADY KOVTIVOV OVIOTHTOV
AVTaAloyn @OVNTIKOV PNVOUATOV KOl EL00TOCEDY

Avoyvapion HEADV OV GUUUETEXOVV OTIC KANGELS (AvayvoploTikd KaAovVTog), TOGO
o€ £va TPOG Evay KANOELS, 0G0 KOl G OPLOOIKEG

[Ipocdropiopdg g 6éong Tov emayyelpotiov PS oe meproyéc mov éhafe yodpo 1
KOTOGTPOPT| 1] TO YEYOVOG

Avvatotta pocPacng oe Paong dedopévov PS and to medio (m.y. apylteKToviKa
oyédto kTnpimv, fabog motaudv, K.AT.)

Avtadloyn TANpoeopLmv 0E6TC Kot YEM-EVIOTIGOG

[Ipocdropiopodg atopwmv pe Pdon to PlopeTpiKd Tovg otoryeio pésa and d1adpaoTIK
EMKOVOVIN UE TOVG EMAYYELLOTIEC TOV PS

ATOGTOAN KOl ANy UNVORATOV KEWEVOL LETAED dVO OVTOTHT®V, OAAL Kol peta&hd
ouadmv

Yvloyn TANpogopldv amd acvpuato diktva oacOnmpov (WSN) mov éyxouvv
avamtoyfel M elvon eykateotnuéva oTic TEPOYEG TOL TEdiov  (KUTOGTPOPYS,
YEYOVOTOG, K.AT.)

[apakorovtnon tev enayyelpatidv Tov PS péom aictntipmv mov pépovv, Katd To
1PGVO OV dpoLV GTO TESIO

Avayvapion mpochOnov e Pdon TV €KOVE TOL OEXETOL TO KEVTPO EAEYYOL Kol
GLVTOVIGLLOV

BuvteokAnoelg évag Tpog évav 1 opadikég

Eyypooen, mpdcPacn og mpaypatikd ypovo 1 petadoon Pivteo

Kown ypfion, 1 Stopolpacpog ewovey pe dAlovg erayyeipatieg tov PS

25.2.1.2 Xufaponra — aliomotio,

ZTPapotnTo 6TV KOTOOKELN, GTO SOUKA otolyei Tov dwctvov (otabuol Paong,
backhaul, core, k.Ax.) ko AettovpyikdTTa TOL SIKTHOV
Pnr e1domoinon ypnotodv yia Ty vroPabopévn Asrtovpyio TG EQAPUOYNG

32




Eykateompuéveg kapepec oe oynuota 1 UAVS pe duvatotnta dueong LETAO0oNC TG
EIKOVAG GTO KEVTPO EAEYYOV

Yrapén otaTiKdv KOUEPDY GE GUYKEKPLUEVOVS YDPOLG ToL evdgikvutal, cLviB®g
0QOpPE GTO EGMTEPIKO KTNPimV

Eyxoteomuévog popntodg vtoloylotng e HEYOAN 000V Kol TANKTPOAOYLO GE OYNMUA
OV EMYEPEL 6TO TEDTO

A&lomoinomn Tov GLVOLOL TV EQUPLOYDV TOL TAPEYOLY GTOV YPNOTN ETXIYVOOT TNG
KOTAGTOONG

A&lomoinon oLV GLVOAOL TV GLoKELOV oTo Tedio (Smartphone, pda, tablet,
smartwatche, helmet, glasses, k.Am.), pe 00dveg, €d0mooElg 1| AVAAVONG TOV
dedopévov o enimeda, e EAAYIOTN KOTamdvnon TG Uratapiog

YynAég Tay0TNTEG LETAOOOTC OESOUEVDV

D2D emikowvwmvieg

Ad hoc diktva
AwBeotudmra KavaAlov Yy vo Topoyopndel yio Tig avaykeg emKowviog Tov

enayyeApatiov tov PS, oOtav Aapfdvel yopa mEPIOTOTIKO, DOTE Ol TPMTOL
OVTOTOKPUTEG KOl Ol €VEPYOUVIEG €VIOG TNG OKNVAG TOV  TEPICTOTIKOD VL
YPTOULOTOGOVY 0VTO YWPig TpofAnuaTa

To Baowkd diktvo mupnvo (Core Network) va Bpioketat vto kKvPepvnTikd Eleyyo Kot
Oyl 0o eTaUpieg, MOTE VO, TAPEXETAL EVOL CTLOVTIKO EMITESO AGPAAELNG TOV TEAIKMDV
YPNOTAOV, 0AAG eTITAEOV Kol Yoo (nTHaTo E0VIKNG AoPAAELNS.

Avvatdmra oxedlacpod opddns cuinToemy Yo vo KOADWOUV avaykeg HEYAA®Y
YEYOVOT®V (TY GLYKEKPIUEVE, KOVAALD YloL ¥PNOT KOTO T OLAPKELD CLYKEKPIUEVTG
EMYELPNOLOKNG AELTOLPYIOG)

Mn emutpent aotoyion KATé TN OWUPKEW KAUOTIKOV YEYOVOT®V, GEICUDYV,
KPOSOOoU®V Kot GCUUPBAVTOV LeYOANG £KTAONS

EXdyiotog aptBpog cpodpdtmv 6edopévmv 61O TAOIGLO EVPLLMVIKNG EMKOVAOVING
E&acpdiion EVOOVTINPEGIOKNG AELTOLPYIKOTNTOGC Kot SN PECIAKNG
SaAEIToVPYIKOTNTAG TOV EnkovOVimY [39]

Emapi) yopntikomnta evpulovikod Siktoov pe oyediaom Yo vo KOAVTTEL PopTia,
ayunc mote vo eEummpetel avENUEVO KOKAOPOPLKO POPTIO KATA TN JEPKELD UEYUA®V
KO AITOLTTIKOV EMLYEPTCEDV

Alo@alion anpdoKoTTNG AElTovpyiag uPLLOVIKOD SIKTHOV KOl HEYIOTNG OmOd0oNS
avtov. Agrtovpyia gupulwvikov otktbov 24/7, 365 nuépeg 10 ¥POVO Kol TOGOCTO
a&omotiog 99,98%

Hotspot — WiFi yw Bedtiopévn kGAvyn o€ OmOUOKPLOUEVEG TEPLOYXEC N EVTOG
KInpiov

Evpulovikd diktvo mov mapéxel dSuvatdTNTO SL0YEIPIOTG GLGKEVOV KOl EQUPUOYDV
e oapopetikég amortoelg ywoo Q0S, o6mov 0o mpaypoTomolEiTOl  SUVOUIKY
TOPUUETPOTOIN O

Lepapymon g KuKAogopiog Yoo TNV TOPOoYN TPOTEPALATNTOC KANCEWDV €VTOG TOL
dwrHov

H apyrtextovikr evpul{mvikod ductoov vo givar otiapn, a&ldmotn Kot vo TopEYEL
«mAEOVOGUOY) O OA0L TO EMUEPOVG AETOVPYIKA oTowyeio. Owtvov. Egedpukd
TPOPOSOTIKA, EPESPIKO dIKTLO, KAPTEG PUOIOPOVIKAV GTOOU®V Bdong, K.AT.

Na eivor gpikt 1 Asttovpyics Tov €upLLOVIKOD OIKTOOV G GLVONKEC OTMOAELNG
1o00o¢, N 1N otafepng TAOTG NAEKTPIKOD PEVLOTOG

[TAateoppeg AOYIGLIKOD KoL DAIKOD TOV TOPEYOVY AVOYT| GE GPOALATO
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= No vnootnpiletoan TeYVIKN pelwong pvBuod edpovg LdVNG OIKTLOL 7OV
YPMOLOTOEITAL GE GVVONKEC aLENUEVNS Kiviong 1 CLUEOPNONG

= To evpvlovikd diktvo Oa mpémer va pmopel vo givar Agtovpykd e GKANpA
nepBdAlovta (QLOIKES KATAGTPOPES), OAAG KOL GE TEPIMTMGELG OV £YOVLE JLOKOT
NAEKTPOSOTNONG, N ATMAEW KPICIH®V EapTUITeOV (T.Y. PeAE, TOPYOL, KLWEAEC,
eEomMopog SpopoAdYNONG 1| LETAYMYNG TOKETMV K.AT.)

= No voiotatol oxedlacprog VYNANG dofectudTTAG, TOIKIAOUOPPIO KOl TAEOVUCUOG,
MOTE VO OTMOPVYOVUE TEPIMTMOOCELS OMMAELNG OOECIUOTNTOS VANPECIDY AOY®
aotoylog &€vOg TUNUATOG TNG VTOJOUNG, €YOovTog MApPOAANAL TPOPAeyYn Yo
AELTOVPYIKES S10dIKAGTIES SNUIOVPYIOG OVTILYPAPOV AGPIAELNG

= Yrmop&n kpoong pviung o6mov Bo amofrnkedovtonr oedopéva TOL GULYKEKPLEVN
YPOVIKT| GTiyun| dev dhvoatol vo petadofovv Aoym TpofAnuatog, dote vo peTadofovy
LLE TNV OTOKOTACTAON).

= Agurtovpyikn 6poot, HECH EVOG OIKOGLGTILOTOC TPOYPULUATICTIKOV EQUPLOYDY TOV
0o a&lomomoet Tn INUIOVPYIKT IKAVOTNTA TOV TEGIOV Kol Oa evia&el oTic mpotabeiosg
AboElg TNV Kovotopio, mapEyovtag Tautdypova xpnotn SlakvPEPVNoT Kol ETOPK
TOTONOINGN, OCTE VO UNV SOKLPEVOVTAL Ol ATUITNOEL, ACOAAELNG KOl OITOGTOANG
[42].

2.5.2.2 Anoivty aopdleia

=  Evepyomoinon cucokevng e mpocommikd apBud avayvopiong (PIN), povntuco éleyyo
TOVTOTNTAG, GAPMOT] iPLOaG LOTION 1) SUKTLAKG ATOTVTMUATO,

= Ot ovokevég va peavilovy mpa, nuepounvio kot torodecio

=  Euedvion tomofeciog Kol GUVIETOYUEVOV GE XAPTN

= O ypnoteg va Aapupdvovy pnt €wdomoinon ya tnv vrofaduicuévn Asttovpyia g
EPAPHOYNG

= Ot €£0VGLOJ0TNIEVOL CUVTNPNTEG VO UTOPOVY VO, EVEPYOLV YMOPIC VO, TPOKVITEL
voPaduion TV TaPEYOUEVOV VINPECLDV

= Koataypagn ypdévov mov Aopfdavoovy ydpa ot actoyies 1 {nuég Kot 1 amoKoTdoToon
oVTOV

= O g&ovorodotnuévorl dwayeptotés Bo mpénet va glvan og B€om vo exTeLoVV OleG TIg
Sl elP1oTIKEG AetTovpyieg amd 0mTolodNmOTE GNLELD TOV SIKTHOV.

= Olot o1 ypnoteg ToL cLoTNUATOS Bo Exouv EExmPIETO UOVOSIKO AvVayVOPIOTIKO,
apeTAPANTO Kot ave&apTnTO O TN CLGKELT] TOV YPTGLLOTOIOVY

= Oleg o1 cvokevEG Do PEPoVY AUETAPANTO HOVASIKO ovayveploTiko Kot Oa veictatol
1 duvaTOHTNTA O SOYEPLOTIG TOV CUCTHUATOG OV EKYMPNOEL EMTAEOV AVOYVOPIOTIKO

=  To cvomua Ba mpénet va mapéyet pebddovg 610pHwong cpaiudTov

=[Stk KAon

= AuvoTtoTnTo. AmOUAKPLUGLEVIG OTEVEPYOTOINONG

= Apvnon mopoyns VINPESIOV — VITOKAOTY|

= [lhictomoinon xpnot®dv Kot E101KEC €E0VG1080TNOELS KAMUAK®TNG TPpOSacmg

= AvAALOT EMCKEYIHLOTNTOG KO TOPOTNPTON TN CUUTEPIPOPAS TOV YPNOTMOV

=  Eumloxn Kot KAOT GUGKEVMV TEAIKOD ¥PNoTN

= MéBodot evBUAAK®ONG KOl KPLITOYPAPNONG, EMUVAPOpPis KAEW1DV, Ympic va
dwokomteTon 1 vanpeoio (SrebeciudTTA KOl AKEPULOTNTO.)
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= Movo €£0V01000TNUEVOL YPNOTEC VO EXOLV TN dLVATOTNTO VO ONILIOVPYOVV OUAOES
XPNOTOV

= Métpa eréyyov 7Yoo pn  €EOVGLOJOTNUEVOLG YPNOTEC TOL  EMYEPOVV N
eEovatodotnpévn TpocPaon

=  Apoifaiog £€leyyoc TOVTOTNTOG OTO GUVOAO T®V GUOKELMV, VTOCTNPIEN
KpLITOYpAeNoNg SETAPAOV Kot LETAO0GTG OESOUEVAOV KOL POVNIG

=  Xpnon TLUTOTMOMUEV®V, TICTOMOMUEVAOV KoL  OOKIMOGUEVQOV — aAyopiOuwmv
KPUTTOYPAPNONG Y10 TO 0EG0UEVA TTOV OLOKLVOVVTOL

= Avtoéleyy0G EPAPLOYDV Yl AAAOIDGELS 1] TapeUPAcELS amd U eE0VGLO00TNUEVOVG
XPNOTES

=  Acopbdieln dedopévov Kol SUGOAAIST] TANPOPOPIOV TTOV SlOKIVOUVTIOL UECH TV
EQUPLOYDV, TNPNCT TPOTOKOAA®V aGPUAEING OE EMTESO EQPAPUOYNG, OLOCVVOEDT UE
TpmTOKOALO acpaleiag mov Pacilovtar 6to dikTLO KO SACEAAIGT HETAOOCEMY
dedopévov pe emainfevon

2.5.2.3 Miaderrovpyikotna

= Pon oOgdopévev kot Pivieo oe mpaypatikd ypdvo v moapoyn Pondelog ko
UTOUOKPLOUEVNG OTPIKNG VTOGTPENG (7). OTOUAKPLOUEVT ddyveoT acOevav,
cupPovAn amd 1aTpd M VOookoEln), HeTddoomn PlopeTpikdv otoyeimv (ceuynog,
pLOuoS avamvong, Beppokpacio copatog, eEmtepikn Beppoxkpacial, K.AT.)

=  JIpocPoon oe PACEIC OMMG EVIOMIGUOD OYNUATOV, YEDYPUPIKOV TANPOPOPIDYV,
Béong dedopévav Tov opyaviGHoD

= Y0vdeon ue to dwdiktvo (internet) n oe diktvo intranet, Tepynon oe MAEPOVIKO
Katdhoyo, mpdécPacn o€ MAEKTPOVIKY oAANAoypapia, Pdosg Oedouévev  Tov
0pPYOVIGLOV, HEGH KOWVOVIKTG SIKTOMONG

= [Ipng Aettovpytkotnta vpulmvikod diktHov TO60 o otabepovg ypnoteg (0 km/h
émg neComopin), 660 ka1 o€ Kvntovg ov oyyilovv taydtnTeg g Tang Twv 200km/h.

= KaAvym evidc ktnpiov

=  EvolMokTik] — Agttovpyion  VTOOOUNG,  ToyEid  avamTtuén KTtV KEVIPOV
(oymuata/UAV, satellites) o nepumtdoelg kataotpo@ng TV 6Ttabepdv VITodoUdY

*  Ymoompién mpocPacng oe gupulovikd diktvo amd ypnoteg, avelupTHTOC TNg
gTaupiog 1 TOL POPEA TOL AVIKOUV

= Kown xpnomn eovig Kot 0e00UEVOV aveEAPTNTMOG VINPESING 1 POpLa

=  To gvpvlovikd diktvo Oa TPEmel va, eival ETEKTAGIUO KOl SOAEITOVPYIKO, DOTE VO
VIOoTNPIEL EMTVYDG eMKOW®ViEG TOCO o¢ €BVIKO emimedo, OGO Kol GE TOMIKO
(ovykekpuéveg tomobecieq)

= AloAEITovpytkOTNTA LE SOPLPOPLKH GUGTNHOTO

=  Ta diktoa Ba Tpénet vo TapEYOLYV ATPOGKOTTH AEITOVPYIN VINPECIDV KO EPOPLOYDV
KOTd TN HETOQOPA Kot petdfoon amd kouPo og kOuPo, €viog tov idov dikTdov, 1
UETAED SLPOPETIKAOV SIKTO®V

= To svpvlovikd diktvo va vroompilel cuvey®dg Tig Kpiolueg Asrtovpyieg diktHov,
aveEaptTmg and Ty vrapén cbvdeong backhaul.

= Ot otoBupoi Pdaong tov gupulOVIKOL JIKTOOL VO TOEPEYOLY TN  OLVOTOTNTA
EVOAAOKTIKNG Agttovpylog MOTE VO TOPEYOLY U AAYIoTN vanpecio, Otav £xel
KatooTpaMel 1 vwodoun kot pEYpL TV mANPM vrootnpin Tovg. Ot eldyioteg
OTTOLTAOELS APOPOVY GE OLLOOIKT] KOl LEUOVMUEVT] KANOT).
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= AwbBeotdTre  amoKAEIOTIKOD (QACUATOS GLUYVOTHTOV Yo, €upulovikd JdikTvo,
KATOAANAY 0TTOGTOOT KOVOAIDV UETAED TOVG Kol PACIKY GUYVOTNTO EKTOUTNG KOl
Mymg

= Mnyoviopovg yw TNV gAaylotonoinorn emnidpacng TopEUPOADY Omd  yEITOVIKA
GUGTHNOTA 1 KOVAALO OOTE Ol AEITOVPYIES TOV VANPESIDY TOV GUOTHUATOG VAL Eival
0OIKOTEC.

2.5.2.4 Amoutnoeic viikov kou Loyiouikov

= Awdpkewr {ong g pmatopiog, 1 omoia o mpémel va Eemepva Tic 16 dpeg kol va
vapyel avlektikdmmra ot Ppoyr] Y TO GUVOAO TMOV GUGKELAV OV
YPTCULOTOLOVVTOL GTO TTEDTIO

= Epyovopkog oyxedacpog kot uikds Tpog Tov xpnot

= Xelplotiplo 1oL SEV AMULTOVV OTTIKT ETOPN

= "Eleyyog évtaong yov Kot Agltovpyio dOvNong

= Kovpmi KAoNG EKTAKTNG OVAYKNG

= H ovokevn vo déxeTol akovoTIKG Kot Vo, vidpyel | duvortdtnta, akovotikev hands
free

= H gvepyomoinon g cLokevng va yivetal e mpocmmikod apdud avayvopiong (PIN),
OOVNTIKO EAEYYO TAVTOTNTOC, CAP®ON PO LOTION 1) SOKTVAIKE OTOTUTTMLLOTOL

= Ot ovokevég va gpeavifouv mpa, nuepounvia kot torodecio

= Noa mapéxetor faon ompiéng otov duo kot 6t {ovn

= Evtomoudg 610 oKoTadl pe BETIKN ONTIKN avadpoo

= 006V evavayvmoTn oKOUN Kol GTO GKOTAOL

= H ovokevn va dwofétel Kauepo kol va €xEl OLVATOTNTO OTOGTOANG KOl ANYNG
ootoypaoiog, Pivteo og Aettovpyia xounAng 1 vymAng avdivong kat‘ emiioyn

=  Emapkfg E0MTEPIKT UV GLUGKEVNG Yo ammobfkevoT ded0UEVOV Kol VO TOPEXETOL
€UKOAN Kot ypryopn S1aypaen] TV amodnKeLUEVOY d0ed0UEVOV

= ATOGTOAN KOl AYM UNVOUATOV KaTdoTaong HETasd ¥pnotdv

= Emtloyn ikinong pog Tpokafoplopévng opdadog te omid tpomo (Ol TEPIGGOTEPN UTO
Tpio TANKTPOL)

= TUvrouol kmdkol kKANomng Kot TAKTPa EVOG oy yiyaTOg

= AleoptBuntikd mAnKTpoAdylo Yo pHOGT TG GLOKEVTG

= Avayvopion KAomNg, UQEVIoT KOAOOVTOG, dLuVOTOTNTO OVOUOVAG KANONG Kol Vo
TOPEXETAL NYNTIKN 1 QOTEWN EVOEIET OVOLOVIC KAIGNG GTOV XPNoT

= No glvar €Q1KTo va xepileTor 0 ¥pNoTNG TN GVOKELT e YAVTIL

= Jlotdtnto MYoL TV Vo &ivol EVKPIVIAG Kol o duckoAd — BopuPadn meptPdilovra,
KATOVONGT TOL KOAOUVTOG YMOPIG VO TPOKVTTEL OVOYKOOTNTO ETOVAANYNG TOL
OLANTY KO Y®PIC VoL OMLLOVPYOVVTOAL TPOPANLOTE KOTAVONOTG TG POVNG, Va gival
€QIKTO VO, aviyVEDETUL TO (YOG GTN (PMVT TOL ¥PNOTN

= Ot €QupUOYEG VO TAPEYOLV T1 SLVATOTNTO HETAPPAONS

= Apyeio emapav

= EdxoAn £yKoTAoTAOT|, EKKIVIION KOl ¥PNON EQAPLOYDV, Y®PIC VO molTeitanl EKTEVIG
EKTAIOEVOT] TOV ¥PNOTOV Yo TN YPNON TOLG. AEITOLPYIKOTNTO TNG EPAPUOYNG V.
glvar cuvenng kot dlonsOnTikn

= Ot eQopUOYEG KoL Ol VNPEGIEG VO UTOPOLY VAL SIELKOADVOLV TN OLLPLICT TNG
TOPOVGIOG, TN OOEGIULOTNTO KOL TNV €V YEVEL KOTAGTAON EVOC ¥PNOTN
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= Opodwkn KAnon (eovy, Bivteo, ewova, dedopéva)

= Avvatdtnto emkowvaviag yopig xpron dwtvov (direct mode call)

= QOVNTIKY KANOT EKTAKTNG AVAYKNG

= O ypnoteg va Aappdvovv pnt ewdomroinon ya v vroPaduicuévn Asttovpyio g

EQAPHOYNG

* H ovokevn] va vrootnpilel epedvion tomikav gyypaewnv (pdf, word, excel, power
point, k.Ax.)

= AuvoToTnTo OTOUOKPVGLEVIG OTEVEPYOTOINGOTG

= Ot ovokevég va dtatnpolv Kot eppavifovy Alota pe TG déka TehevTaieg KANGELS

2.5.2.5 Owovouirés wroyés

= AloAertovupytkdtTnTa. TPOUNBEVTOV Yo TIC GLOKEVEG, Ol omoieg Ba mpémel va eivan
OeKTIKEC VEOV  TEYVOAOYI®V, VO TApPEYOVV  duvaToOTNTO  EVOOUATOONG VEDV
GUOTNUATOV KO VTOSOUT LE EMAPKEIC SIETAPES

= Ot gpapuoyég vo €AEYXOVTIOL Y10 TGTOTOINGCT GUUUOPO®ONG UE TIG KATUAANAES
TOATIKEG GUUTEPLPOPAS Kol amdO00NG SIKTLOL

= AvBextikOéTnTo oe o@dAiuata kol dvvatotnte vo olopBdvel Tic PAGPeg Tov
GUCTHUOTOS KOlU VO, EMIPEMEL TNV  OMOUOKPLOUEV dudyveon Kot Odpbwon
GOUANATOV 1 PAAPDOV

=  No mopéyetor 1 SvvaTOTNTO GTOVG TPMTOVS AVTATOKPLITEG VL EYOVV TPOSPAcT GTA
Swbéoipa epmopikd dikTva TNV TEPLOYN TOL EMLYELPOVY

duowd 1 Katnyoplonoinon dgv €yel oTEYAVA, OVTE KOl 0QOPA O AGTO OMOKAEICTIKOV
TPOJAYPOPDY KOl OTAUTCEDV, OALL GE Lo Katdotaon He T Pacikdtepeg €€ avtmdV, TOV
amoTELOVV TOV 0OKO YAPTN Yo €PELVA KOl TLTONOINOCT OTO TAMIGIO TOV UEAAOVIIKOV
eEelMlewv 010 medio. Kdébe pia and tig katayeypappéveg mapotnpnoelg Bo mpénet va 10wbel
VIO TO TPIcH OTL TO. GTOUN TOV OVIOTOKPIVOVTOL TPATOL YPELALovTol OmAEG, E€VYPNOTESG
GUOKEVEG KO EQOPUOYEG LE OLVOTOTNTO EMKOWMVIOG, ovvepyaciog kot mpoécPfacng o€
TANPOQOpiec KaTh TN OldpKE KOOMUEPIVAOV AELTOVPYIOV POLTIVOG KOl TEPIGTATIKMOV
AOKPIOTG EKTAKTNG OvAYKNG. MdAAoTa, A0Ym NG KPIGUNEG @OONC TOV EMKOVOVIDV LE TN
dNuodcLo acPirela, TPETEL Vo ANPOoVY DTTOYT OAOL 0L TPOTOL LE TOVG OTTOIOVE O OVTOTOKPITES
umopovv kot Oa Eyovv dlacvvoeon N eumelpia pe 1o diktvo. Ot TEYVOLOYIEC GVOKELMOV KO
EQUPLOYDY OV YPNCLLOTOOVVTIOL TPENEL VO, €vol OTOTELECUATIKEC, OaELOTIOTEG KoL

avOerTiKéG Kot Tpémel vo, BeTidvouy avti vo epumodilovy Tig Aettovpyieg SNUOGLOC AGPAAELOC
[10].

Bépaia, 0o tav Aaboc va 1oyvpicbovue 0Tt OAEG OL AVAYKEC, Ol ATULTHGELS KOL TPOSLOY POPES
&yovv v 10w Papdtnra kot agio. Eivor PEPato 6T vdpyet iepapyio oV avaykadv, Kobmg
amO TO GUVOAO TMV GTOLEIMV OV KATAYPAPNKOV KATOW0 £YOLV OQLENUEVN TPOTEPALOTNTA

£VaVTL TOV VTOAOIT®V. XOPOUKTNPLOTIKO TOUPAdEYUO TPOG OmOdeEr avtod omoTerel 1
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«Iepapyio TOV avaykdv» OV TPOEKLYE OO EPOTHUATO GTOVG TPADTOVS AVIUTOKPITEG GTO

TAQIG10 TG aVaTPOPodOTNOoNG oL emyglpeiton oto £pyo FirstNet tov H.IT.A. (Ewova 14).

« Data Sources

« Data Analytics
Advanced - Artificial Intelligence

Capabilities - Non-Intrusive Delivery Methods

Services and “ideo
» 5 « Location Services and Mapping
Appllcatlons « Multimedia messaging service (MMS)
ging
. . +Voice
Basic Services « Short message service (SMS)
- Quality of Service
Key Enablers « Priority and Preemption
« Mission Critical Services (MCX)
« Network
Foundational Elements 'COC"‘*'age
- Core

Ewova 14. Igpapyio TV avaykdv TV pdtev aviarokprrdv [10]

Growing Capabilities

Elvar gpopovég 6t o1 TpdTol avTamokpttég divouv mpotepatodTnTo. 0T0 BeleMdon oToryeio
(dradn, diktvo, TVPVEC, KAAVYT), Ta omoia BELOLY Vo Aettovpyohv e VYNAN a&lomioTia,
kaBdg yoplc avtd timote dev pmopel va egival Asrtovpyikd. Axoiovbwc, ot Pacikoi
EVEPYOTOMTEG VILOGTNPILOVY PacIKEG VINPEGIES POVIG, Ol 0Toieg cLVEYILOVY VA ATOTEAOVY
TNV €QAPUOYN VYNAITEPTG TPOTEPALOTNTOS KL 1] EPOPLOYT LE TOV VYNAITEPO JEIKTN YPNONS.
Ov vmnpecieg tomoBeciog Kot yoptoypdononsg aSloAOYoUVTOL MG CMUOVTIKEG KOl YEVIKA
dwbéoipeg, arld yperalovtor Pedtioon. TéAog, ot o vVTooYOUEVES LEALOVTIKES TEXVOAOYIES,
oV OVORALOVTOL GTNV 1EPOPYIN «TPONYUEVES SVVATOTNTES) AMTOTEAOVY €Tl TOL TAPOVTOG
YOUNAY TTPOTEPALOTNTA YO TNV KOWOTNTO, TNG dNUOCLNG acpdAelng, oAld Bo mpoopépouvv

ueydia opéin oto pédrov [10].
2.6 H 101aitepny katnyopio TV TPOTOV AVTATOKPITAV

INotl 6pmg potaue Tovg TPDOTOVG Oavtamokpités, Eival avtol povo mwov yvopilovv kard to
{nmpota dnuoclog acedielag N eivor GAAol ot Adyol mov Toug KOOIGTA 101UTEP®G

ONUOVTIKOVG;

Tnv andvinon t diver o Jason Porter, Senior Vice President, FirstNet Program otmv AT&T
tov HILA., avaeépovtag: «Or mpotor aviamokpités ivar n kapoio. ¢ FirstNet kot givor 3
OVUPOAN TOVS TTOD OLOUOPPWVEL TO. VEQ EPYOLELD, KO TEYVOLOYIES aTO JIKTVO TOVGS, THUEPA KOl
yio. TIG EmMOuEveS Oekaeties. Avtég o1 kawvotoues Avoeig (o.0. avogpépetor oto FirstNet)
elomlilovy TOVS TPWTOVS AVIATOKPITES e KOADTEPY ETIYVWON THS KATAOTAOHS -€iTe O1ECAYOVY

M0 amoaTOAN EPELVAS KOl OLAOWANG O OTOUAKPVOUEVH TEPIOYY, EITE GTOVS EXAVW OPOPODS
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EVOG pAeyouevon Ktnpiov- ooufdllovias oty Ol0opaiion ULOS TPOCKOTTHS, OLOAEITOVPYIKIG
oOVOETNON.

Ol TpAOTOL AVTATOKPLTEG TTOV EVEPYOVV GTO TTEDIO TAPEXOVY OVEKTIUNTEG TANPOPOPIES Y1 TNV
amdd00N TOV VEIGTAUEVOL OIKTOOV, Yo TNV KoALTEPT Sidyveon (Ntnudtemv mov agopovv
kaiplo TpoPAruota, Ommg onueia pe mpoPAnuatikiy N kKaBoiov ANy Kot mopepforéc, M
xpNoTiKOTNTo €£0MAMOHoD kol dlbéoiumv HEcmV, KOOMG Kol TEPAUTEP® OVAYKES OV
dnuovpyobvtol amd TIS KOTAOTAGES TOv KoAoOviar vo avtipetomicovv. Kdabe coPfoapn
wpoonabeln. oty vAomoinon épywv ota diktva ONUOCLOC OCQOAEWG N TG KPIoES
EMKOWVOVIEG KOTEYPAYE TIG OMOYELS, YVOUEG KOL OMTIKY| TOV TPAOTOV avtomokpitdv. Ot
EQUPLOYES OMNUOCIAG AGPAAELNG TOIKIAOVY, OT®G XOPAKTNPIOTIKA @aivetar oty Ewdvo 15,
TV Oue¢ o€ ke pio am’ ovTég, ol W1UTEPOTNTEG TOV KOAODVTOL V¢ AVTIUETOTIGOVY Ol

EMOYYEAUATIEG TTOV PTAVOLV TPMTOL GTO GNUELD Eivor TopEUPEPEC, EGV Ot 1d1EC.

Emergency i p g

Medical o
Services E\\#’E_},;?

=

Disaster PSN Environment
Mana_g:emept = Applications Protection

Fire Fighter

War Scene

Ewkéva 15. Eoappoyig dnpociag acodaierag [44]
Xe ovutég Tig ouvOnkeg kobiotatar avaykaio vo dac@aAileton 1 a&lOTOTN EMKOV®@Via, M
EMIYVOON TNG KOTAOTOONG OO OMOUOKPVGUEVEG TOTODEGIEG KOl O GUVTOVIGUOG TNG OUAOAS.
Ot omotuyieg mAnpovovior oe avBpomves (wég okoun kot HETAED TOV TPOTOV
avtamokprtdv. O kabévag, akoun Kol pun oxetkos pe to KefKovio TV LTNPECLOV Kol
Qopewv, Bo umopovoe Vo OVINGTEL Evav UEYAAO apPOUO EQPOPUOYDV KOl VITOGTNPIKTIKOV
AELTOVPYIDV TOV TPOTO®V OVTOTOKPITOV 00 £Vo. dIKTLO emtkovaviog Tov Oa tav og Béon va
TapEXEL EMYVOOTN TNG KATOOTOONG TP 1 KATd Tr OlUPKELN TPOGEYYIONG GTO GTUEI0.
IIpopavdg, vwootPIEn Ue TETOLEC EQUPIOYES Oa NTOV 1OOTEPMOC YPTOILO VO, EIVOL EQIKTEG
aKOUN KOl GE TEPLOYEG YOPIG VIWOOOUN EMIKOWMVIOG, 1 O€ TEPITTOOELS KATAGTPOPNG TNG
VOLIOTAUEVIG EMKOWVOVIOKNG VITOSOUNG Kot dueong Oepomeiog pe evoAAaKTIKEG Hebod0VC

(Oypota, Mn erovdpmpéva agpookden, Aopveopot, k.Ax.) [45].

ITotot eivan ot emoyyeApatieg wov evepyolv ¢ TpdTol avtamokpltég; Eivatl ot avOpmmotl wov

GTEAEYDVOLV OPYOVIOCUOVS, POPEIC Kot LANPESiec mov vrootpilovy ™ MNUOGLO AGPAAELO.
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Eivor o1 dvBpomor mov €yovv vmootel TV ekmaidgvorn Kol €XOVV ATOKTNGEL KOVATOVPO

ouvvepyaoiog kot opadikng dovAgiag. ITo cuykekpyéva givor ta oteléyn mov avikovv [41]:

Aoctovopia

TTvpocBeotikn

DVvAaEn cuvopov

Ayevikd / Aktopuloxn

Doragn daohv

Enrayyeipatieg vyeiog (Nocokoueio, EKAB, acBevopdpa, k.Am.)

Z1potd

Erayyeipatieg actovopsvuong kpiouov vrodopodv (0dwkd diktvo, c1dnpddpopot,

aEPOOPOULA, K.AT.)

H xvPepynricn Aettovpyio kébe yodpag pmopel vo SlopEpel oNUAVTIKA. TN XOPO LOG, TO O

dvo avapepopeva kabfkovta £xovv avatedel wg akolovbwg:

Yy EAnvic Actovopia (EA.AL.), ta xefnkovta g Actuvopiag, g eOAAENS
TOV GLVOPOV MG TPOS TO SLOICLVOPLOKO EYKANUA Kot T A0OPOUETAVAGTELGN KL TNG
UOTUVOUELONG KPICIH®V LTOSOUDV Kol &V pépn g eOAaENG tev dacmv. 'Exet
onuepa mepimov 55.000 oteréym.

210 TvpooPeotikd Zopa (I1.X), o kabnqkovta tng [TupooPestikng kot gv uépn tng
@O oéNg Tov dacdv. Eyer ofuepa mepimov 18.200 (9.800 uoévipor kot Aotroi
e0elovtég, emoyikol K.AT.) oTeéym.

Y10 Awevikd Xopo (AY) EAAGdog to KoOMqkovta Tov ALUEVIKOD Kol TNg
Axtopuiaknc. ‘Exel ofjuepo mepimov 7.400 otehéym.

>10 EOvikd Kévipo Apeong Bonbeiag (EKAB) tov EAANvikod Zvetiuotoc Yyeiog
(EZY) 1o kabfxovta Tov emayyeApatidv vyelag mov oyetiCovior pe tn onpoocta
OCQAAELNL.

Ytov EAviko Ztpato (EX), ta kabniovta g amootoing tov. ‘Eyxel onuepa mepimov

12.000 povipo oteléym, eved otoug otpatevbévieg etavel otig 98.000.

[Tépov TV ONUOCIOV CVTOV OPYOVIGU®DY OUMOC LIAPYovV Kol £0EAOVTIKEC OpAdeS, N Un

KUPEPVNTIKEC OPYAVAOCELS, TO HEAN TOV OMOI®V TPOGTPEYOVY GE MEPIMTMGELS KPIoIUmV

TEPLOTATIKOV 1 peYGAwV katactpopdv. EE avtdv afiler vi avagepbodue oTic akdiovdeg

MEPUTTACELG:

EMnvicly Opddo Atiooong (EOA)?, sivar pm kuBepvniky] opydvaon &peovag Kot
dtlocwong, mov Wpvinke 1o 1978. Awbétel mepiocdtepovg amd 3.000 ebelovtég oe

oA v EALGda, cuoppetéyetl oe emyelpnoels Epguvog Kot Aldomong o TEPITTOCELS

% https://www.helping.gr/2F08DE41.el.aspx
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£KTOKTNG avAYKNG Kol HolIKOV KATOoTPOP®Y, OToudnmote AapUPdvouy ympo otV
EXLGda ko oto emtepikd. Lteheydvetal omd EMOYYEAOTIEG KOl EPACLTEXVEG
SlloMoTeEG HE GPIGTN EMOTNUOVIKY KOl TEYVIKY] KOTOAPTIOCY 7OV EVEPYOLV LE
gBelovtiKn cuveionon.

= EMnvicoc Epubpog Ztavpdc’, mov avipsca oto dAha dafétet topsa EOshovidv
Zapapertav, Alocnotdv Kot Novayosmnotov.

= EMnvico Ivetitodto Awyeipione Kpicemv kot Kataotpopdv® eivar évag 181otikdc
opyovicuog mov 1Wpvbnke to 2018 ko omotelel po. mpwtofoviio. pog opddag
EMOYYEAUOATIOV EUTEIPOYVOUOVOV KOl ETIGTNUOVOV VYEIOS, TOATIKNG TPOGTAGIOG,
apovog Kot ac@dielag, exmaidevong kol g0glovtiopov, am’ 6An v EAAGOa, pe
OVTIKEIILEVO dpaoTNPOTNTOG TO TS0 TNG TPOVOCOKOUELNKNG PPpovTidag vyeiog, g
duyeiptong Kpioemv, TNg TOAITIKNG TPOGTAGIOG KoLl TNG CVTIUETOTIONS KATOGTPOPDV,
UEGO amd TPOYPAUUATO OTOLOMDV, GUVEPYELEG, OPACEWDY Kol EMIYEPNCEMY TESIOV,

€0V ko d1eBvoig euPéretac.

INoti 6pwg dev oNPLOLOCTE OTA EUTOPIKE SIKTLO EXIKOIVAOVIMYV, TO 0010 AEITOVPYOLV 10T
TOAAG ¥POVIDL KOl ©OC €K TOVTOL gival MANPOC doKipacuéva, cuveymg eEelMocovTol Kot
TOPEXOVY oL BEPALOTNTO GLVEXELD KO IKOVOTTOWTIKNG AEITOvpYiog Mo emeldn To EUTOPIKA
dikTva €ivol TPOCAVATOMGUEVE VO, KAADTTTOVV TIG OVAYKEG TOV YPNOTAOV «IEAUTMV» TOVG KoL
dgv UmopolV va KOADWOLV PBaCIKEG OVAYKEG TOV TPOTOV aviamokput®dv. Eidikotepa, to

eumopikd dikrva [46]:

= "Eyovv ¢ ootk KPUTNPLO GTNV TOPEXOUEVT KAALYT TNV TANOLGUINKT CLUYKEVTPOGT
TOV «TEAATMOV» TOVC. LUVETMG, TiOEVTal G€ TPOTEPALOTNTA Ol UEYOAEC TOAELS WOV
GUYKEVIPMVETOL TO UEYOADTEPO TOGOGTO TMV GCULVOPOUNTMV, EV® ATOTEAEL
devtepevovong onuaciog CTnue 1 KEALYN ATOUAKPUGUEVMV TEPLOYDV.

= Agv mapéYouv vInpecieg 1EpapyNoNg TOV KANGEDV COLOOVA HE TIG OVAYKEG

= Agv TPOGOEPOLV T OVAYKOIEG YO TN ONUOCIO OCQPUAE QOVNTIKEG VRNPECIES
(opadikég kKANoelg, enciyovoeg kAnoeig, Direct Mode Operation - DMO) peta&b 6vo
TEPUATIKDOV YPNOTAV, YOPIC TNV TAPEUPOAN TG VTOSOUNG EMKOVOVINGS.

*  YWomintouv o€ KOTUOTACELS GLUPOPNONG KATA TN JdpKeEL EEAPETIKOV GUVONK®V
(molvmdnbeic ekdnAdoelg kol yeyovoTa) KOl OEV UmOPOVV va gyyunbovv Tnv
OmOTOVpEVT]  O100ECIOTNTO, OTOLKEl0 U1 JOMPAYUOTEVGIHO OTIS  KPIOIUES
EMKOWVOVIES.

= Agv mapéyouvv To emBuUNTA EMiTEdH OCQAAELNG

4 http://lmwww.redcross.gr/default.asp?pid=1&la=1

5 https://www.hellenicinstitute.gr
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2.1 Ilporor avraroxpités oty Eildda — Aieaywyn épevvag

AvtilopPavopevol v a&ior g gUmEPlOg TOV TPOTOV AVIOTOKPITAOV, GYESHGTNKE VA
viomoinBel £peuva pe caer] oKomd vo dlepeuvnBodv ol AVIMWYELS OVTAV OVOLQOPIKA LE TN
xpNoN TNAETIKOWVOVIOKOD €EOMAIGHOL oTO Tedio, Ol EKTIUNGELS TOVS YO TO VPICTAUEVO
TNAEMKOWVOVIOKO O1KTLO KOl VO KOTOYPOPOLV Ol OVAYKEG TOLG Yo KOvOTOUES AVGELS
eEomAo oV, e amdTEPO GTOXO TNV CLYKPLTIKY ATOTOHTMOOT TOV GTOLXEIMV Kot TV avédeldn

TOV ATOTNGEDY TOVS, AALA KOl TOV TPOKANGEDY TOL KAAOVVTOL VO OVILETMOTIGOVV.

INa ™ dwelaywyn g €pevvag emdéynke 1 kotdption gpotnuoToloyiov pe 1o gpyaieio
Google Forms dote apevog va d00el n duvatdTTO. Ol GUUUETEXOVTEG VO, OTOTLTIMGOVV
elebbepa Kol HE AGPAAELN TNV GTOYN TOLG, GPETEPOV TOLTO VO OLOUOIPOCTEL 08 OGO TO
duvatd peyoAvtepo apliud emayyeApotiov g onuocitag aocedielag. Oudda oTd)0g
amOTELEGE TO GUVOAO TOV TPOCOTIKOD TV YTANPECIOV 7OV EUTAEKOVTOL OTN OMUOCLO
AGQPOAEID OTN Y®PO MG Kol oLyKekpluéva g Aotuvopiag, tg IMvpoosPestikig, Tov
Ayevikod kot Tov EKAB. Ympye n wpdbeon kol okéyn, PETd TNV e£00QAAGT GYETIKNAG
£YKPIONG, TO EPMTNUATOAOYIO VO, SLOUOPOCTEL GE TOATEG OV €0ENOVTIKG GUUUETEXOVLV OF
dpdoelg omuoctiag acedrela, ommg Ouddeg Alncwotdv, EpvBpdc Ztavpog, M.K.O. mov
mapEyovy  €0EAOVTIKO €PY0  GUUMANPOUOTIKG KOl VTOCTNPIKTIKE TV  avVOQEPOUEVOV
vanpecidv. EmmAéov, 1 opddo 6T0)0g TOV TO GUVOAO TOV TPOCOTIKOD TV Y TNPECIDY TOV
mpoavaeépinkav, kabdc pe dedopévo 10 Kabeotmdg eKTéAEONC VINPESiog, 1 TAsloyneio €&
AVTOV 0oKOOV YEVIKA KaONKOVTO, TOL GULVERAYETAL OTL EvOALAooOVIOL Gg BE0MG TPAOTOL
OVTOTOKPLTY, OTEAEYMONG KEVIP®V EAEYYOL Kol ANYNG OAMOPACE®V, 1 OlOIKNTIKNG

Aertovpyiag, To omoio Tapéyet pa emmAéov adia oTnv Epevva.

To epotnuatordyo vrofindnke otnv apuodie Emtpormy HOwng kor Agovtodoyiog tng
‘Epeguvag tov AiebBvodg ErAnvucod Ilavemotnuiov, omd oOmov €haPe oyetikny £€ykpiom
(Zvvedpiaon v apiBu: 18/22-12-2022). AxorovBwg, vmoPAnnke pe mANPN @AKELO
dwaroroyntik®v ota Apynyeio g EAAnvikng Aoctuvopiog, ITvpooPeoctikod Zdpatog,
Awevikod Zopatog kot EKAB, pe aitnuo va AaPet £ykpion kot vo SopolpacTtel ota oteAéyn
toug. IMapd to yeyovdg Ot 1 vrofoAn Tov avaEepduevoy authuatog €ytve v 1-1-2023,
eMedn Betikn amdvinon omd to IMupocsPeotikd Zopa v 15-2-2023, apvntikr amdvinon
a6 v EAnviky Actovopio v 17-2-2023 ko péypt TN oTiyun] OAOKANP®OONG NG

GLYYPAPNG KOUio omdyvTnon amd ToVS AOITOVG OTOOEKTEG.
2.1.1 Epwtyuaroloyio

Iopd 10 yeyovog OtL dgv vmdpyovv dedopéva, kabdg apevog dev vampEe ypovoc vo

ovyketpmBel kavomomTikde opldudc amovimoewv mov o pmopovoe vo ddoel €va
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0ELOTOMGIO AOTEAEGLO, APETEPOL LE OEOOUEVT] TV APVNTIKY| amdvInon amd TV EAAnvik)
Aoctuvopia, ta ototyeio ogv 0° amotimwvay 6A0 10 €0pPOg ™G OpAdAG GTdHYOV, TapovcldleTal

GUVOTTIKA 1] LEB0SOG KATAPTIONG TOL EPMTNLOTOAOYIOL Kol 01 GKOTOL TNG £PELVAG,.
To gpotpatordylo yopiotke teptiapPavel téocepis (4) evotntec:

= Jlpotm Evémra. Ilepihapfaver evvid (9) cLVOMKAE €£pOTNCELS Yoo ONUOYPAPIKA
ototyeia Tov Bonfovdy 6TV OLOSOTOINCT TOV ATOTEAEGUATOV TNG EPEVVAS, DOTE VO,

eEayBovv gboTtoya KUl YPAOILN GOUTEPAGIOTAL.

= Aegbtepn Evomra. [epthopfavel oktom (8) p@THOELS Y100 GTOLXEIR TOV OPOPOVY GTNV
épeuva Ko oyetilovtor pe T ovvidn, kobnuepwvl  ektélecm  vanpeciag.
E&edceveran os:

@,

% A. Eminedo ypnong g teyxvoroyioc. Teyvoloyikd vAKO Tov givorl Slabéotuo Kot
YPTCULOTOLEITOL BTV VTN PECIOKT KoONUeEPVOTNTO

R/

< B. IIpofiquato xatd ) ypron g texvoroyiag. IlpofAnuata ot xpnon g

TEYVOLOYIOG KOl TOV GUGKEVAOV ETIKOVAOVING GTNV VINPECLOKT KAONUEPIVOTNTA

= Tpim evotnra. IleprhapPdver cuvold €& (6) ep®TACELS TOV OPOPOVV GE LEYOIAES
KOTOOTPOPES KOl GE LEYOAD TTPOYPOULOTIGUEVE YEYOVOTO OVOPOPLKEL LLE TN XPNOT TNG

TEYVOLOYLOG Y1 TN OLOYEIPIOT AVTDV.

= Térapmn evomra. [epthapPdver evvid (9) cLVOMKA €POTNOELS TOL OPOPOVV Ko
OKLOYPOPOVY TO EMIMESO YVAOONG KOl avTiAnyng eEEOIKEVUEVOV  TEYVOAOYIKOV
{nmpdtov emkowvmviag, aAld kol épywv mov Ppickovial og gpeuvnTikd 6Tdd10, 1

vAoTo10VVTOL 1101 O TAYKOGULO ETITEDO.

Ot gpotoel; Kot 0 TPOMOG GLAAOYNG TOV OTOVINCGEMY TPOKVTTEL OVOALTIKE OO TO

£p®TNUATOAGY10, pidt TANPN avamTLEN TOoV omtoiov €xetl amotvnwbel oto [Hopdtnua.

2.1.2 IHapouoieg épevveg

Iopouoteg épevveg oe Evpomaiko erinedo éxovv npaypatomombei oto mhaicto viomoinong
£pymv. XopaKTNPLoTIKA TOPUSEIYUOTO TOV OVOADCOUE 11O 6TO TANICIO TG AVIAVONG TOV

amaltnos®v anotelolv ta £pya BroadWay kai Respond-A.

IIépa amd to evpomaikd ocvvopa, ot HILA. €ovv avabécel v avtiotoyn €pevvo GToO
Efvikd Ivotrtodto Ilpotdmwv kot Teyvoloyiog (National Institute of Standards and
Technology — NIST). Zvykekpuéva, n Ouado Evypnotiog yio v ‘Epgvva Emkowvovidv
Anuodorog Acpdretog (Public Safety Communications Research - PSCR) tov NIST die€nyaye
&va gPELVNTIKO €PY0 UEKTOV UEDOd®V TOAAATADY (QACE®MY, TPOKEWUEVOD VO TOPEYEL

KOADTEPT KOTOVONGT TOV YPNOTOV OINUOCIOG OOQPAAEING, TIC EUTEIPIEC TOVG KOL TIG
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TEYVOLOYIKEG TOVG avaykeg kot mpoPAnuata [47]. H épevva, To omoteléopata TG Omoiog
mapovstdlovior oty avaeepouevn  éxbeon, mepllapfdvel  EpOTNUOTOAOYIO OV
cvopmAnpocay 7.182 tpdtotl avtamokpités, kabhg emions Kol otoyevpéveg cuvevten&elg 193
TPOTOV ovionokprtdv. Kdmoww amd 1o Mo ONUOvVIIKG OTOTEAEGHOTO OLTAS (POivovTol
ovvontikd oty Ewdva 16. A&oonpeimto givor 6TL amd TIG amavTieelg Tov GUAAEXONKAY TO
21,78% avikel otovg vanpetodvieg o KéEvipa «911», 10 12,56% oe povadeg aueong
vyelovoukng emnépPaong (EKAB), 1o 34,44% oe [lvpooPéotec xor to 29,23% oe Apyég

emPoAng tov vopov (Actovopia).

VOICES OF FIRST RESPONDERS

Nationwide Public Safety Communication Survey Findings
Mobile Devices, Applications, and Futuristic Technology =~ =———————=

NIST Usability Team
8 o use the
same technology for day-to-day
incident response and large events, ‘

lanned and unplanned. — }
P ¥ \y A

frequently use email

frequently have smartphone ¢
problems with j

battery life,

price, or
coverage
more use

personal smartphones
than work smartphones

+ EMERGENCY MEDICAL SERVICES

80% &
frequently use % mapping/navigation, criminal databases,
50%wink

4 i
EPCRs hydrant location elet.:t{omc
technology to 50% think 40% think policies/laws %
auto-send patient vitals to automatic vehicle location facial recognition
hospital would be useful would be useful

think one login
(single sign on)
for their devices
would be useful

80% use r"\ 90% use
[

would be useful

~\
‘ 75% ’ 50%» 75%

think receiving texts think receiving pictures/ think NG 9-1-1
would be beneficial videos would be beneficial would be helpful

4 9-1-1 CALL TAKERS &
’/ DISPATCHERS

= 90%

= frequently use

70 . O

% think m
automatic caller —

location would be useful

J

Data based on a nationwide (U.S.) survey of first responders conducted by the N g
NIST PSCR Usability Team. Research information and reports available at:

National Institute of
Standards and Technology
U.S. Department of Commerce

https://www.nist.gov/ctl/pscr, interface-us erience-pub

Survey results available at: https://publicsafety.nist.gov/ Published Sept. 2020.

Ewova 16. Amoteréopata Epevvag mov deényon 1o 2020 otovg mp®dTovg avramokpiréc Tev H.ILA. and to
NIST [47]
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Opyavicuoi ka1 Evaoeig

"Exovue 1o avoeephei otic vanpeciec Kot opyavicpods mov ce Kabe ydpo YoV enmoTe
Oeopkd ta kabnKovta TG SNUOGLOC OCPAAELNG KOL TNV OVAKODQLGT At KUTOGTPOPES. AOY®
NG SLOPOPETIKNG SOUNG, AEITOVPYING KOt HLOTKNTIKOD HOVTEAOD, VITAPYOVY SLOPOPES KAl TNV
0pYAV®OOT TV VINPECIOV oVTOV. 6TOG0, GTO GUVOAO TOLG KOADTTOVV TO OVLCLUGTIKO
QVTIKEIUEVO TNG ONUOCIOG UOPALELNG OE EMYEIPTOLOKO EMIMESO Kal €IvVOL OLTOL GTOVG OTOIOVG

Bacilovtar o1 moAiteg va mpootpé&ovy dmote amartn e

270V TOUEN TOV KPICIL®V ETKOVOVIDY TOV 0POPOLY GTO SIKTVO ONUOCIOG ACQAAELNG KO
vrooTPilovy TOLG OPYAVIGHOVG aVTOVE £xovv ovamtuydel, ovd Tov KOGUO, EKATOVTOOEG
opyavicuol, VINpecies, Popeic, evdoelg Kot &yl ovainedei kabe gidovg Tpwtofoviia Yo va
vrootnpitel ko PeATIDOEL TEXVOLOYIKA TNV Tpoomdfeio avt. Ba Ntav dromo kot aypeiacto
va emyepn el n eaviintikn topabeon dhov avtodv. ATd TV dAAN, Kpivetal emiPePAnuévn n
avaQopd 6ToLg KLPLOVG JleBvelg OpYOVIOUOVG KOl EVOCEL TOV €ite AUEca, €ite EUpECH
Stadpapatifovy TPOTAYOVIGTIKO POLO GTO YMOPO TOV EXKOVOVIOV ONUOCIHG ACQAAELNG Kot
oe Kanoeg mepurtmoelg kabopilovv tic e€ehiterc. O opyavicpol avtoi dgv £xovv oteyavd
AELTOVPYIKOTNTOG, OAAG GuvepyalovTol GTEVA HETAED TOVG, LE TOVG OPYAVIGLOVS TOL TESIOV
(Actovopia, [upocPeotikn|, Aeviko, EKAB, Ztpato, k.An.), pe etoipieg, oAl Kot PE TNV
emotnpovikn kowotta (Ilavemotmua, Idpdpata, k.Am). O otoyog elvor kowvdg kot Oa

emtevy el ypnyopoTEPO KOl KOADTEPU PEGH ATTO GUVEPYOCIEC.

Eme1dn o kaAdTepOg TPOTOC AVTIANYNG T®V OVIOTNT®V Kol TOV CAANAEEAPTNGEDY TOVE Eival 0
EMOTTIKOG, ONUOVPYNCOUE £VAV EVVOLOAOYIKO YGPTN TOV OPYOVICU®OV KOl QOPEMV GTOLG
omoiovg Ba avapepBodue otn ocvvéxewa. O yapte (Ewdve 17) dnuovpyndnke pe To

oxedlooticd epyareio CmapTools® kot e8d Bo Bpeite v evepyn £kdoon Tov.

® https://cmap.ihmc.us
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3.1 Awebveic Opyovicuoi

3.1.1 Aiebvyc Evwon Aquociag Acpdicios

H Awbvic Evoon Anpdciog Aceddetog (International Public Safety Assosiation - IPSA)
WpvOnke tov IovAlo tov 2014 ®g pun kepdookomikog opyoviouds. To Opapd g etvor
wyopoTEPN, TANPNG KOowOTNTO  OMUOCLOG  OCQAAEWG, KOV Vo ovTomokpivetol
amOTELEGUATIKA o€ OAo To. meplotatikd. Exmpocmmel OAovg Ttovg KAAdOLS dNUOGLOG
acpdrelog kot dwaxeiplon Ektaktng avaykns. Me pvopa Kwnronoinong to «Madli eipoote
ovvoToTepory PLL0d0Lel v SpUGTNPLOTOGEL TOVS OPYAVOLUOVS, VTNPECiES, (opels Kot
TOAITEG v gumhokovv kol vo yivoov péAN. Aegdyer O1iebvny ocvvédplo Kot Bepatikd
dadiktvakd oepvapio, (Webinars) wiaitepng a&iog kot omovdotdtnTog Yo Tov KAAd0o Kot To.
OTEAEY TNG CLUUETEXOVV GE aVTIoTOXEG EKONAMGELG. H emnduevn mpoypopupationévn t€tota
gkdNAwon eival to d1ebvég ouvédpro v 1/2 Maiov 2023 otn Méoca g Apwlévag (HITA). O

dradiktvakdg ¢ tOmog eival mpooPdoiuog amd 1o cdvdeopo International Public Safety

Association - Home (joinipsa.org).

3.1.2 'Evwon Yraliniowv Emixorvoviov Aqudcioas Acpdielag

H 'Evoon YroAlqiov Emkowoviov Anpdciloc Acedielog (Association of Public-Safety
Communications Officials — APCO) 15p0fnke 1o 1935 kat gival opyaviouog emoyyEAUATIOV
gmkowveviag dnuoctlog acpdielag. E&ummpetel Tig avAykeg TOV ETKOWVAOVIOV ONUOCLOG
AGPAAEIOG GE OAO TOV KOGUO KOL TNV ELNUEPIC TOL EVPVTEPOVL KOWOD GTO GUVOAD TOVL,
TOPEYOVTOS TEXVOYVOGIN, ETAYYEAUOTIKY avamtuln, texvikny Pondela, vmepdomion Kot
wpoPoin. ApiBuei mhéov twv 35.000 peldv, oto omoio evtdocoviol 6col dwyelpilovrat,
yewpilovtal, Kataokevdlovy Kot LTOGTNPILOLV CLGTAHOTO EMKOWMOVIOG YO VINPECIES
dnuoolog acpdretoc. Awedyst diebvi ovvédplo ko OepoTikd SadIKTLOKAE GEUIVAPLL
(webinars) kot to GTEAEYN TG GLUUETEYOVV GE AVTIOTOLEG EKONADGELS. O SLdIKTLOKAG TNG

tomog givar mpocsPhoyog amd to cvvoespo APCO International - Leaders in Public Safety

Communications (apcointl.org).

3.1.3 IIpwtofoviia tov Ivetitovto Hicktpoloywy kar Hicktpovikadv Myyavikay

To Ivotitovto Hiektpoddywv kot Hiektpovikdv Mnyoavikév (Institute of Electrical and
Electronics Engineers — IEEE) ivau évag emayyelpaticog opyaviopds mov 18phonke to 1963
Kol OTOTEAEL TO UEYOADTEPO OPYOVICUO ETOYYEALOTIOV TEXVOAOYIOG HE TEPIOGOTEPO OO
400.000 péAn oe dbpopo TUAHOTE OVA TOV KOGWO. Baocuwol okxomoi tov Ivotitovtov

amoTELOVV 1 EKMOIOEVTIK TpodOnon wor M teyvik &EMEN TS MAEKTPOVIKNG Kot
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NAEKTPOLOYIKNG UNYAVIKNG, TOV TNAETIKOWVOVI®DV, TNG ETICTHUNG T®V VIOAOYICT®V Kol T®V
gvomomuévev Tpotinmv. X1o mhaicto tov IEEE Agitovpyoiv dibpopeg mpwtoPoviies, opddeg
Kot emrponéc. H avrtiotoym mov €xet avardfel tnv avadelEn perAloviikdv katevfivoemy, M
IEEE Future Directions, n oroio to 2020 dnpovpynoce o opddo epyaciog yio vo LEAETNOEL
KOl VO EVTOTICEL TOL KEVA KOl TS €VKOLIPIES TNG TEXVOAOYiOG OMUOGLag ac@aielag. Avt)
npwtoPovrio. ovoudomnke IEEE Public Safety Technology Initiative (PSTI) ot eivon
APIEPOUEVT] GTO VO YIVEL TO TOYKOOUIO KEVIPO OPLoTEING Yo Opeic dNUOCLOC AGPAAELNG,
TpounevTéC, emayyeALOTIES, EPEVVNTEC KOl OAOVE TOVG CUUUETEXOVTIES GTOV KAGOO MGTE Va
wpaypatomondel oviadiayn 10edV Yo TO TOG Ol AVAOVOWUEVEG TEYVOAOYiEG UTOPOLV Vo
BonBnocovv 10 TpocwmiKd dNUOGLOC AGPAAELNG VO EIVAL TTO OTOTEAEGUOTIKO GTNV €pYOcia
tov. H mpwtofovria mpocdiopilel TIG VTAPYOVGEC TEYVOAOYIEC TOL YMPOV, EPEVVE VEEG
gukaipieg, eyKovidlel véeg dpacTnpPlOTNTES Kol cuvepydletatl pe popeic dNUOGLOG Ac@AAELNG
vy ™ PBertioon OAOV TOV EVOILPEPOUEVOV TOL KAAOOV. XT0 TAMICIO LT TNG EPYciog
mapoakorlovdnoape S {dong T gpyacieg Tov Xvvedpiov [Ipotdhnwv yio Emkowvovieg kot
Awtomon (IEEE Conference on Standards for Communications and Networking —
CSCN) mov deényn to NoéuPpio ot @gocadovikn. O dwdiktvokds TOv TOTOG €ivorn

npooPacipog amd o ohvdeopo Home - IEEE Public Safety Technology Initiative.

3.1.4 'Epyo Xvvepyacios Tpitys I'sviag

To Epyo Zuvepyooiog Tpitng I'evidg (3rd Generation Partnership Project - 3GPP) evovel entd
0PYOVIGLOVG OVATTUENG TNAETIKOVOVIOK®Y TPOTOTMV Kol GUYKEKPLUEVOL:
1. Tomwvikn ‘Evoon Padwfounyavidv kot Emyeprioeov (Association of Radio
Industries and Businesses - ARIB),
2. Xvppayic Avceov i tov Khddo twv  Tniemkowwvidov  (Alliance for
Telecommunications Industry Solutions - ATIS,
3. 'Evoon Tlpotinov Emxowevidv g Kivag (China Communications Standards
Association - CCSA,
4. Evpomaikd Ivotitovto TnAemKOVOVIOKOY IIpotimav (European
Telecommunications Standards Institute — ETSI)
5. 'Evoon Tniemcowoviov  Biounyoviag HITLA.  (Telecommunications  Industry
Association - TIA),
6. 'Evoon Teyvoroyiag Tniemxowwvidv N. Kopéag (Telecommunications Technology
Association - TTA) kat
7. Emupomn Teyvohoyiag Tniemkowoviov g Ionoviag (Telecommunication

Technology Committee - TTC),
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YVOOToOUG ®¢ «OpyoavoTikodg Xuvvepydteo»y kol map€yel ota UEAN Tov €va otabepd
TEPIPAALOV Y10 TNV TOPAYOYN TOV OVAPOPDY Kol TV Tpodiaypopmv. To 3GPP 15pvbnke
enionua to 1998 pe apytkd otdx0 TV AvATTLEN TPOSYPAPOV TOYKOGULOG EPAPLOYNG Yot
Kivntd cvotpata tpitg yevidg (3G). To €pyo Pacionke apykd GTIS TPOSAYPUPEG TOV
Hayxocpov Xvotpatog Kivntaov Enicowveviav (GSM) kot oty tpoortddeia g Atebvong
‘Evoong Tnienwcowvavidv (ITU). To 3GPP extog and v avamtvén tov mpotomov 3G, £xet
avorthéel ta maykoopio wpoéTuma TETOPTNG YeVidg (4G) ko méumng yeviag (5G). O

SadkTVaKOG TOV TOTOG gival TpooPacipog amd to cvvdespuo 3GPP — The Mobile Broadband

Standard Partnership Project.

3.1.5 Auepikaviko EOviko Ivetitovro Ipotimwv

To Apepwavikd Ebvikd Ivetirovto IMpotomev (American National Standards Institute —
ANSI) givor évag 1dwtikde, un KePSOGKOTIKOG 0pyavicuds mov dwayepileton kol cvvtovilet
T €0ghovTikd TpdTLTTOL Ko To cvoTnua alloAdynong g cvuudpemong tov H.ILA., yopic
®OTOGO VO amoTEAEL OpYaVIGUO avdmTuéng mpotimtmy. [dpvinke to 1918 wot Bpioketal oe
oTEVY ovvepyacia pe evolapepopeva Pépn amd ™ Propmyovia Kot v Kupépvnon yuo Tov
EVIOMIGUO Kol TNV avantuén Avoemv mov Pacilovtal o€ TpdTLTA Kol GLUUOPPOGCT OE EBVIKES
KOl TOYKOGULIEG TPOTEPAUOTITES. LVYKEVIPAOVEL EUTEIPOYVAOUOVES Kol EVOLOPEPOLEVOVS TOV
WOOTIKOL Kot TOL dNUOGLOL TOUEN e OTOYO GLVEPYOTIKES OPACTNPLOTITES TUTOTOINGNG OV
avtomokpivovtar ot €Bvikég mpotepadtntec. Tavtdypovo Aertovpyel ¢ ebehovikn
rowomta mpotumwv tov HIIA. Exnpocomnel 1o cuppépovia mepiocodtepov amd 270.000
gTapEL®V Kot opyoviopdv kot 30 ekatoppupiov emayyeipatidv maykoopimg. O dtaditktuakog

TOV TOTOG givar TPooPacipog amd to chvdeso https://www.ansi.org/.

3.1.6 Aiwebviis ‘Evwon Tnlemkovovidrv

H Awbvig Evwon Tniemkowoviav (International Telecommunication Union — ITU) givaw n
eEedwkevpévn vanpecio tov Hvopévov EBvdv yuo tig teyvoloyiec mAnpogopidv Kot
emwcowvovioy TIIE. 18p0Onke to 1865 ot epyaletoan yw tn devkdivvorn g O1ebvoic
GUVOEGIUOTNTOG GE OIKTLO. EMIKOVOVIMY, EKYMPEL TAYKOGIIO PUSIOQACU KOl S0PVQOPIKESG
TPOYLEG, GVOTTVGGEL TO, TEYVIKA TpdTLTA TTOV StacPorilovy TV ampdoKOTT SlocHLVIEST
SIKTVOV Kol TEXVOLOYIDOV Kot Pedtidvel v wpocPacn oe TIIE tov vrog&uanperoduevov
KOWOTNT®V 6& OMO TOV KOGHO. XTIG 0eGUEVGELS TNG EVIACOETAL 1) TAYKOGLY, GUVIEGIUOTNTO,
ave&aptnto amd TG SVVATOTNTEG TV YOPOV, TPOGTATEVOVTAC £TGL TO PACIKO SIKOIMUO TOV
avlpdmov Yoo emKowmvio. XTO TAQIGIO OVTAC NG  &PYaciag  mopoKkolovOfcaue
amopakpvouéva ToAAG omd ta webinars mov diopydvmeoe o ITU. O dwdiktvaxdg thg tOmog

givau TpooPaoipog and o cvvdeouo ITU: Committed to connecting the world.
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3.1.7 H Evwon Kpicyuwv Exikorvovidy

H "Evoon Kpicywov Emwkowevidv (The Critical Communication Association — TCCA)
amoteLel £va POPOLL Y10 TIC KUPEPVNGELS, TIG PLOUICTIKES OPYEC, TOVG KATOGKEVOGTES, TOVG
©opeic EKUETAAAEVTT|G, TOVG TEAMKOVG XPTOTEG, KAOE EVOLOPEPOLLEVO GTOV TOUEN TOV KPIoIU®V
EMKOWVOVIOV. XuvepyaleTor Kot OAANAETIOPA e GALES EVDGELS, POPEIS Kol VIINPEGIES Yot TNV
amotelecpatikny Asrtovpyio tov kpicyov emwkowvoviov. Ta pén g TCCA oxeddlovv,
VAOTO10VV, ¥PNOIUOTOLOVV, AvaADOVVY, TPo®BoY Kol AvamTOCGOVY KPIGULES EMKOVMVIES GE
6ho tov kOopo. Ae&ayel diebvn cuvédpra kar Webinars diaitepng a&iog Kot 6movdatdTnTog
Yl TOV KAAS0 KOl TO, GTEAEYN TNG CUUUETEXOVV GE AVTIOTOLYES EKONANDGCELS. XTO TAIGLO QVTNG
™G epyaciog mapokoAovbnoaue amopakpvopéva Tig gpyacieg tov ovvedpiov Critical

Communication World 2022 (o obvdeopog mpoécPacng eivor: On-Demand Sessions

(swapcard.com)) mov élafe ydpo otn Biévvn tov Mdwo tov 2022. O 51ad1kTvoKOg TG TOTOG

givan mpooPaoipog and o cuvdeouo The Critical Communications Association - TCCA.

3.1.8 [Iinpogoprarae Xvotijuata Avtiuctomions kat Aiayeipions Kpicewv

H «dpa amoctor] ¢ Eveong tov IIAnpogoplox®dv Zvotnudtov AVTIHETOTIONG Kol
Awyeipong Kpicewv (Information Systems for Crisis Response and Management —
ISCRAM) eivan va, evBapphvel Tnv TpodBnen g Epeuvac, TS avVTOAAAYNG YVOGEDV KOl TNG
AVATTUENG CLGTNUATOV TANPOPOPLAOV Yia T dlaYElPIoN KPioE®Y, CUUTEPIAAUPOVOUEVOV TOV
KOW®MVIK®OV, TEYVIKOV KOl TPOUKTIKOV TTUYOV OA®V TOV GLUGTNUATOV TANPOPOPIDV Kol
EMKOIVAOVIDY TOL YPNCUYLOTOOVVTOL GE OAEG TIG PACELS OLUYEIPIOTG KATAGTACEDMV EKTAKTNG
avaykng, kataotpopéc kot kpicelg. To ISCRAM ypnoomombnke yio npdtn @Opd GTO
TpmTo O1EbvEC epyaotnplo otic Bpu&édiee to 2004. Awabétel pio moAd Ko MAEKTPOVIKN
BProdNKn  apbpwv mov oyxetiCovatt pe To {nTApoto  emwowvoviag otn  dlayeipion
KOTAOTAGEMY EKTAKTNG ovhykne. O Sudiktvokdg g tonog sivar mpoofdoyog amd to

ovvdecpo ISCRAM Digital Library -- Home.

3.1.9 'Evwon Kivyrwv Aiktéwv Emikowvwvias Ernouevyg I'eviag

H 'Evoon Kwniov Awtdev Emkowoviag Emdpevng Tevidg (Next Generation Mobile
Network Alliance — NGMN) givau £va avorytd edpovu mov 18pHnke amd mapdyovg Sikthmv
KWVNTNG TNAEQPOVING TOYKOOUIMS. XTOY0G TOV givol va S106QaAIGEL OTL 01 VTOSOUES SIKTHOV
EMOUEVNG YEVIAG, Ol TAOTQOPLES VANPECIOV KOl Ol GLOKELEG Oo avtamokpivovtol GTIg
ATOITNOELS TOV TapoY®V Kot Bo ukovomolovv T {ftnon Kot Tig TPoodokieg Tov TEAKOV
xpnot. Ot coppeTéyoveg eivat:

1. ®opeig ekpetdArevong SikTO®V Kivnthg TnAepwviog (MéEAn),
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2. TlpounBevtéc, etoupeieg Aoylopukod Kot GALOL TAPAYOVTES TOV KAAGOL (ZVVTEAECTEC)
Kot
3. Ivotutovta épevvag mov  cupPdAlovv  ovolaoTIKG 6T pecompobeoun  €mg
poakporpdfecun Kavotopia (ZOppovior)
To 6papo g NGMN Alliance eivor vo mapéyel amoteAeouatikny kabodrynon yio tnv
eMiTELEN KAVOTOUMV KO OIKOVOLLKA TTPOGLTAOV VINPECLOV KIVNTNG TNAEPMVIOG Y10 TOV TEAKO
ypnotn, pe iaitepn Eupacmn oty LROGTNPEN TG TANPOVS epappoyns tov 5G. Ot
TPOTOPOLAES 6TO0 TANIGIO TOL OPAUATOS TNG GLVEIGPEPOVY ONUOVTIIKE o1 dnudcia
ac@aAeln, NG omoilag ot GY€cElg pe TNV KNty mAepovia avoivovtal deodikd otnv
mapovoo gpyacio. MdaAota, oto mAaiclo g peléng g PProypaeiog yuo to dikTva
dNUocLoG aoPAAEG KOl TIG TEXVOAOYiEG MOV VAOTOOVLY owtd aSlomomdnKay TOAAEG
ONUOGIEVELS KOl EPEVVNTIKEG TPOGTADEIEG TOV PLAOEEVOUVTAL GTOV JAdIKTLAKO TNG TOTO, O

onoiog eivar TpooPaoipuog and to ovvoeopo NGMN — We make better connections.

3.2 Evpwrairxoi Opyovicuoi

3.2.1 Emrxowawvies yia ™y Aquéocia Acpdieia oty Evparn

O1 Emowvwvieg yia ) Anpocia Acedreia otnv Evponn (Public Safety Communication
Europe — PSCE) givat £vog povipog antdvopog opyavicpos, Tov epyaletat yio v mpomOnon
MG OPLOTEING OTNV OVAMTLEN Kol YPNOY CLOTNUATOV EmKOWVOVING Kol Jloyeiplong
TANPOPOPLOV dMUOCLOG AoPaAElnS HEcm NG owkodounong ovvaiveons. To PSCE 13p0fnke
¢ omotéleoua evog £pyov mov ypnuatodominke oamd v Evponaikn Emtpornn to 2008.
‘Extorte, éxel e€ehybei oe va aveEaptnTo POPOVU, OTOV EKTPOCHOTOL OPYOVADGEDV YPNOTOV
IMUOGLOC OGPAAELNG, PLopnyOVioG Kot EPEVVNTIKOV VOTITOVTMV UTOPOLV VO, cLVOVTNO0HV Yo
va. cu{NTNOOVY KOl OVTOALAGCOVY 106EC Kol PEATIOTEG MPUKTIKEG, OVOTTOGGOLY 001KOVC
YOPTEG Ko PEATIOVOLY TO HEAAOV TOV ETKOVAOVIDV Y10, TN ONUOGLO 0CQAAELN. ZVOUUETEXEL GE
TOAAGL epeLVNTIKA £pya 6TO Tedio, ta omoia evtdyOnkav eni 0 mAEioTOV GTO TPOYPAUULC
Horizon 2020, ce kdmolo amd To OmOl0 AVOPEPOUOCTE EKTEVAOC OTNV TOpoDGO Epyocia.
Xapaktnplotikotepa €€ avtav givar to BroadWay, BroadGNSS, RESPOND-A, Search and
Rescue, Core, Copernicus. Awc&ayer diebvny ovvédpla kar webinars dwaitepng aiog kot
OTOVOALATNTOG Y10 TOV KAASO KOl TOL GTEAEYN TNG CUUUETEXOVV OE aVTIoTOLES EKOMAdoelg. H
QUECMG TTPOTYODUEV] EKONAMON NTAV 1) €TNOLRL SLACKEYT OV Tpoypatoroonke v 5/6
AexepPpiov 2022 otic Bpu&éhieg, pe afloonueimto omOTEAEGUATO Y10 TIG EMKOWVMVIES TOV
TPOTOV OVIOTOKPITOV KOl TOAAEC OO TIG TPOOEYYIOELG TTOV EMYEPNONKAV 0TO TANIGIO TNg
dldokeyng amotédecay avtikeipevo PeAETnG. O JadIKTLOKAC NG TOTOG €ivol TPOSPAGILOG

and 10 ovvdeopo Homepage - PSCE (psc-europe.eu).
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3.2.2 Evpwraixé Ivetitovto Tniemkxowvwviaxay Ilpotimwmy

To Evpomaiké Ivetitovto Tniemkowoviakov TTpotonmv (European Telecommunications
Standards Institute — ETSI) sivor éva mepipddiiov mov vroompilel v £ykaipn avantvén,
EMKOPOOT KO SOKIUN TOYKOGUI®V TPOTOTMV Y10 GUGTHUATO, EPAPUOYEG KOL VINPECIEG UE
dvvatotnro TIIE. ApBuei og péln miéov tev eviakociov (900) opyoavicudv mov
mpoépyovtal ond mepiocdtepeg amd 60 yopeg kor mévte mrueipovs. To ETSI mapéyst
GLVEPYATIKEG TAATPOPUES YO TNV AVATTLEY Kol TNV TPO®ONGN TOV TPOTHTOV Y10l GUGTHLLOTOL
a1 vanpecieg TIIE, mov ypnoomolobvtonl maykoopimg mpog 0pelog Ohwv. Emumiéov,
mapExel 6Ta PHEAN Eva avoryTod Kot Y®pig AmoKAEIGHOVS TEPPAAAOV Yo TV LTOGTAPLEN TNG
£yKoupng avamTuéng, EmMKOP®MOT Kol SOKIUN TOYKOCUIOV TPOTOTOV YI0 GUOGTHUOTO [E
dvvatomrta TIIE, epappoyés kol vanpeciec oe OAOVG TOVG TOoUEl TNG Propnyoviog Kol TG
Kowmviag Kot odnyel 6TV avATTLEN TPOTOTMOV TTOV EMITPETOVY Lol PLOGIUN Kol AGPUADS
ouvoedepévn Kowvavia. Avayvopiletal enionuo oand v Evponaiki Evoon og Evporaikdg
Opyaviopog Tvmomoinorng (ESO). O dwdiktvaxdg tov 1Omog eivar mpooPdoipog and 1o

ovvdeopo ETSI - Welcome to the World of Standards!.

3.2.3 Evpwnaiky Evowon ApiOucov Extaxtyg Avaykng

H Evponaikn Evoon ApOuov ‘Extaxtng Avdaykng (European Emergency Number
Association — EENA) eivor un kuPepvntikny opy@vwon pe amootoly] va cLUBAAsl ot
Bektioon ¢ acedielag Kot TG acpdrelag Tov avipoarov. Teplaufdvel tavo and 1500
EKTPOGAOTOVG VINPECIDOV EKTOKTNG avAykng amd meplocotepeg and 80 ydpeg mToyKOGUING
(mopdyovg, epevvntég, uéAN Tov Evpomaikod Kowofoviiov kAm.) kor Aettovpysl ®g
TAOTEOPUN VIOl OGOVG 0oYOoAOVVTOL pE TN dnudcte acepdreia. H copPoin tov ot dnuocia
acpdiel avaidetonr deEodikd oto keediowo 5.1.2.2.1. O dadiktvokdc e TOmOg eivorl

npocPdaoyog omd to ocvvdespo EENA - The European Emergency Number Association.

3.24 EURESCOM

H Eurescom givotl kopueaiog evpmmaikog mépoyoc vanpecidv dloyeiptons kol vrootipiEng
oTovV Topén TNng VYmAng texvoloyiag, pe éueoon otig TIE. H amootoAn g eivor va
EMTPEYEL TNV Kovotopio péow tng ocvvepyacioc. H etapelo €xel mepiocdtepec amd dvO
dekoetieg epmelpiog otn dayeiplon TOAVEOVIKOV GUVEPYUTIKOV £PY®V, TPOYPOUUAT®V Kol
npotofovlmv otov topéa tv TIIE. Ot vanpecieg g mepthapufdvoov v évapén,
dwyeipton ko v vrooTNPEN dEBVAOV TPOYPAUUATOV KOl EPYOV EPELVAG KOl OVATTVENG
KaBdg Ko TV TapoyY| TNG SLOTKNTIKAG VTOSOUNG Yo TEXVOLOYIKEG TpmToPovAieg. Ot meldteg
g Eurescom  mepilapfdvouv  HEYAAOVG  ELPOTAIKOVG  QOPELS  EKUETAAAEVLOTG

TNAETIKOWVOVIOK®OV SIKTO®V KOl TOPOYOLS VANPECIOV, TOYKOoUIoVG katookevaotég TIIE,
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moAvebvikég mpmtoPovliec teyvoloyiag kot v Evponaikny ‘Evoon. Tnv mapovdoa ypovikni
otiyun elvar avorytd évteka (11) gpevvntikd mpoypdupaTo TOV GTOXEVOLY GTN JlEPELVNON
VAOTOINGNG GUVIEGIUOTNTOS LLE TNV EUTAOKN TNG TEXVNTIG VONUOGUVNG, KaBhg emiong é&vumva
diktvo Ko vanpecieg emdpevng yevidg (6G), ta omoion duvnTIKG KOl ©G HEAAOVTIKEG
TPOEKTAGELG PTOPOVV VO EUTAAKOVV oty VAomoinon twv PSNS. O d1adiktuakdg TG T0m0g

givan mpooPaoipog and o cvvdesopo Eurescom GmbH — Innovation through collaboration.
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Teyvoloyicg oTIS Kpiolues EMKOIVOVIES

[Ipowtedovia. pOAo oV vLAOTOINOT TOL EYYEPNUATOS PEATIOONG TOV TOPEYOUEVOV
TEYVOLOYIKOV ADCEMY GTOVG TPMTOVS OVTOTOKPITEG KOl TOVS EMAYYEAUATIEG TNG dNUOCLOG
acPaielng, Ommg eivar avapevouevo, SwdpapatiCovv or dwbéoueg texvoroyieg. Iloieg
Teyxvoloyieg glval QKT vo gumAékovtal ot dnpuovpyia SIKTOOV dNUOGLG OCPAAELNS, TNV
KOTOOKELT] GUGKELVMV Kol VAOTOINGN EQOPUOYDV amd TIG €TOIPieg Tov YDpov; Eivar d6Kiun
mpocéyyon va Bempoldpe kdbe teyvoroyla, dokipoouévn N un, wavy vo vrootnpiler pio

TETOWL «AOOT;

Onwg €yel kat' emavilnyn arotvrmbel ot oxetikn Pipiloypagia, n InUocla acdieln dev
umopel vo. KGvel omoladNToTe EKAT®MON ot S1efEcIUOTNTA, TOAD OTAG EMEWDN Ol GUVETEIEG
OTO10G EVOEYOUEVNC AOTOYIOG OTO TEDIO GUVETMAYETOL OVTOUNTO, TNV OTOAEW OvVOPOTIVNG
Cong. Emopévamg, ot emioyég O mpémel vo ival 10101TEPMG TPOGEKTIKES KOl VO, «<VTOVOUVY TIG
OTOAEC TV ETAYYEAUATIOV, LOVOV EQOGOV VTTAPYEL 1 dtoPePaicmon OtTL Ba Asttovpyncovy GTo
7edio. Aev amokAeiovpe TIG TE(VOLOYieg oV gival og e£€EMEN, M| TOL dgV UITOPOVY VO UG
dMGOLY EYYUNUEVH ATOTEAEGLLOTO, OAAG TIC TTPOGOPTOVUE TTPOGEKTIKA, UE UIKPE Kot oTafepd

Pruato, tétola mov 1 émoto actoyio dev Oa yapaktnpileton potpaia.

Ag dovpe OUMG AVOALTIKG UE TOWOV TPOTO OVTO TO WPiYHO OOKIUOCUEVOV TEYVOAOYIKAOV
ATOVINGEDY, PIAOS0EMYV ADGEMV TOL CNUEPD, OAAY KL TOV TEYVOAOYIKOD QUPLO UTOPOLV Vi
ouvBécouv To KaAVTEPO duvatd amotédeoua. O AdGYOG Yo TIG TEXVOAOYIEG TOL EUTAEKOVTOL
ot onuovpyio diktdwvV SNpoclag aceiaielng kot kpioweov emkowoviov (Critical
Communications Networks - CCN), mov mepthaufdvouv éve acOpuato SiKTuo 7oL
OVOTTTOCOETAL Y10 VO KOAVDYEL TIG OVAYKEG VTINPECIDV OTTMG 1) 0GTVVOL, 1| TVPOCPECTIKY, TO
Mueviko, 1 to EKAB mov pootpéyovy va emidngbovv enyeipnotoxd [48]. Avtovonto eivol
OTL éva T€1010 OikTVO pmopel vo KOTOAQUPAVEL OO Hio TEPLOYN €VOG ONUOL, £€MG TNV

YEDQYPOPIKT EKTOCT] LLOG 1) TEPICCOTEP®V YWPDOV, OVIAOYW TO TEPLOTATIKO.
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Ewova 18. EmOvpnta yopoktptotikd Tov Siktdov dnpécrog acpaisiag [49], [50]

Ot avaykeg yio emKov@vio Kot amocToAr] 0£d0UEVEV TOIKIAAEL KOTA TEPITTMOOT], KAODG ALTEG
umopel va mepLoptoTovy péca oto diktvo, N 10 dikTvo atd vo cuvdebel e dAia diktva, M
Baoeig dedopévev, N akdun Kot pe to dadiktvo mote va avénbel n amoTEAESHATIKOTNTA TOV
TpOTOV aviomokprrdv [51]. Tto dedtepo kepdAato tov Biiiov [49] opiletar 6Tt Tor dikTvOL
dnpoclog acpaielog gival edkd oyedtoopéva acHpUATE dIKTLO TTOV YPTCLLOTOLOVVTOL A0
TOVG TPMTOVG OVTOTOKPITES KOl TIC VAN PEGIEG EKTAKTNG OVAYKNG OE TEPINTOOT) OTOLGONTOTE
kataotpopn|s. H 101 mpocéyyion avapépetar oe évav aplBpd amoutntdv YopaKTnploTIKOV

tov PSN, ta onoia pokvntovy oynuatikd and tnv Ewova 18 [50].

Okt drapopeTikd oTotyeior — TLADVEG GLVOETOVY Tal EMBLUNTA YOPAKTNPICTIKA TOV SIKTOOV
dnuoolag acedrelac. H evélikty apyitextovikyy (Flexible Architecture), mov epunveveton
aQeVOC LLE TNV ATOO0TIKN) CLUVEPYOGIH JOLPOPETIKMY TOTMV GLUOKEVOV KOl TNV OVTOAANYN
SLOPOPETIKAOV LOPPOV dedoUEVOV (POVT, KEIUEVO, EIKOVA) Kol APETEPOL WE TN dnulovpyia
TPOOTTIKNG Y10, EVTOEN VEWDV TEXVOLOYIDV OTIS VPIOTAUEVEC OOUEC. AVTO GuvemdyeTal T
debtepN Kaiplo amaitnon, mov opiletan w¢ ovufarétnyro (Backward/Forward Compatibility)
T0G0 TPOG TO. TICW®, NTOL LE TIC TUAUIOTEPEG TEYXVOLOYIKEC YEVIKEC, OGO KOl TPOG TO, EUTPOC,
010 omoio Mon avagepdnkape. Mo GAAN amaitmon eivar M diktdwon wAéyuortoc (Mesh
Networking), wavi vo Topéyel 610 dikTvo ¥PHon VYNAGY GLYVOTHTOV Kot UEYGAOD EDPOVG
QoopaTIKn {dOVN. ZNUAVTIKE GTOLXELD TOV OIKTVOV, OTIMG 10T EYOVUE AVOPEPEL KL GE EMITESO
amoitioewy, eivonl 1 avlexuxotyte (Robustness), kabaoc oe mieioteg mepmtdoeic koleitan v*
avTOmoKPlOel aKOUN Kol Ue KOTESTPOUUEVE KOPLO TUNHOTO TNG VTOOOUNG TOV, 0G0 Kol M
ypyopn avixouyy (Recovery) amd TéToleg KATATAooELS. XTNV 10100 AOYIKT] Kol TOVTOGT|UOL |UE
TG AMOUTNGELG, M aopaleia (Security) kot o édeyyog tavtotnrag (Authentication) tov xpnotmv
GUVIGTOVV EEYMPLOTOVG TLAMVEG OTOLTNTAOV YOPOKTNPIOTIK®Y, VO 1| CLUUPATOTNTO Kol M
gveMéia g apyltektovikng oAAnAegoptdvior and to Pabud TOv 1 APYITEKTOVIKY TOV

diktHmv dnpoctog acpdreiag otnpiletal og teyvoloyika mporomo. (Standards).
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Ewova 19. Teyvoloyisg evepyomoinong Tov diktvmv dnpociag acpalretos: (@)Land Mobile Radio System,
(b)Long Term Evolution, (c)Software Defined Radio, (d)Cognitive Radio, (e)Device-to-Device, (f) Multiple
Input Multiple Output, (g)Millimeter Wave, (i)Internet of Things, (j)Unmanned Air Vehicle [49]

Ta 000 tElevTaio Pacikd YOPAKTNPIOTIKA Elval OQIEPOUEVO GTO VAIKO, TO «UATLO KOl T
VT TOV SIKTO®V OV €ivor o1 azolntipes (SENSOrS) Kol 01 GLOKEVEG ¥PNoTH, Oa TPETEL va,
yopoxtmpiloviar and avlekuxotyra (Ruggedization), o&lomotio kot amoteAeopOTIKOTNTA.
2TIC EUMAEKOUEVES TEYVOAOYIEG, OTmG TpokvTTel otV Ewdva 19, mepihapPdvetar To cuvoro
NG TEYVOAOYIKNG TOAETOG TOV EKTEIVETOL OTO T OVOAOYIKG GUGTILOTO ETIKOVMVING £MG TNV

AVTIKATACTACT QVTOV and achppota ynoeukd [44].

2a@éoTaTo, N TOAETA 0VTH UTopel va ePmAovTioTel TEPAITEP® amd £va GUVOAO AELOAOYMV Kol
ONUAVTIKOV TEXVOLOYIOV. HoN oty mpocéyyion mov emyepodv ot [52] éxovv npootedei ot
OTTIKEG OGVPUOTEG ETIKOVOVIES, AAAA KOl 01 dOPLPOPIKES OULOLES, TIC omoies Ba avaidoove
deEodwcd oe Egyoplotd Kepdialo otn cvvéyew. Emmpodcbeta, Bo frov dotoyo vo pnv
evtoyBolv otic TeyvoAoyieg mov Ba pag amacyoAncovy, ol 0moleg eEeAiEelg Exovv emitevyDel
o€ KaBe Eexwplotd medio. XapakTnpioTikd eivar Aomov 4Tt 1 texvoloyikn eEEMEN mov Epepe
10 LTE, odfynoe otnv avtiotoyn tov LTE-Advanced kot avrtictoryo oto 5G, mov &ivatl o
onpepvog otap tov mediov. EmmAéov, otn Aoy g SuvaTdTNToG TANPOVG TAOVPOAIGTIKNG
TPOGEYYIONG TOL OEHOTOC TV EUTAEKOUEVOV TEYVOLOYL®DVY, N otk TV [53] mpokimtet
oynuatikd oty Ewdva 20, émov ot texvoloyieg cvoyetilovtal pe tovg ypHoteg MNUOGLG
aoQUAEWNG, He oOVOMUO: «yia v’ amoxtHoete / TopEYeTe TIG 0WOTES TANPOPOPIES, TH 0WOTH

oTIYUY, OTO OWOTO UEPOS, TTO GWOTO GTOUO... VIO TH GOOTH OTOPATH.

Télog, ovppmva pe v tpotn ékdoon White Paper tg IEEE Future Directions Committee
[54], o1 texvoroyieg OV ¥PNGIULOTOLOVVTOL GHUEPO. TN NUOGLY AGPAAELR, OAAL KOl QUTEG
ov  ekTinatar 0t Ba  ypnowomomnbovv oty teyvohoyikny €&EMEN  Tov  mEdiov,

KaTyoploromonkoy o akolobomg:

1. Tegyvoloyieg emxowvavias oteviic oovye (LMR, P25, TETRA, DMR, TETRAPOL),
OV EMTVYYAVOLV KLPIMG KAALYT HEYOA®V TEPLOYDV, OMOJOTIKN] YPNOULOTOINGT
QACOTOG KOl KAAES POVNTIKEG ETKOIVOVIES.

2. Evpolwvikés teyvoloyieg emrovaviag (LTE, 5G, FirstNet, Wi-Fi), mov emrvyydvoov
ypyopn mpocPacn o©T10  OldikTvo, UETAO0CT OEOUEVMV, YEWEVTIOMICUO KOl

VIOGTNPILOVY TOAAEG KOl OTTOULTNTIKES OO AImoyN TOPMV EQAPUOYEG OESOUEVOV
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10.

E&eidikevpéva diktvo ko emkovmvieg, énog Ad Hoc, Mesh, Tactical, Ham Radio,
OV EMTVYYAVOLY EMEKTAGT KOADYNG, EMTPEMOVV TIS GUOKELES VO ETKOLVOVOLV
petalld tovg dtav mn vmodoun €xel TPOPAUOTA KOl UTOpel va Tapéyel GOVIESN GE
€1EPOYEVN diKTLA.

Aopopopikés emkovavieg, emkovavies aépa kor oynudtwv (Aopveodpor, UAVS,
0EPOGKAPT, NAEKTPIKA OYNLLOTO, GUGKEVEG EMIKOVMVING, TPOCUPTNIEVEG GLOKEVE,
ot TAPES, VTOAOYIOTEG EYKOTEGTNUEVOL GE OYNUOTA, K.AT.), OV EMLTVYYAVOLV
EMYEIPNOOKY VIOSTAPIEN OTav 1 KOplo oTabepn EMKOVOVIOKY LTOOOUN EYEL
KATOOTPAPEL 1| eV emaPKEL VO KOADWEL TIC OVAYKEG GE KPICIUES KATOOTACELS KOl
oLUPavTa (ETYEPNOELS SIACMOTG, KATUCTPOPIKEG TUPKOYIES, K.AT.)

Awtdwon oto dkpa 1 oto odvvepo (Cloud/Fog/Edge Computing and Networking)
ov Tapéyel ypnyopn enelepyocia, amodoTikdTEPT dlayeipion moHpwv Ko tpdoPacn
o€ PBaoelg dedouévav amd TavTo

20oTHUA YEWYPOPIKOD EVIOTIOUOD KUl COOTHUATA TPOTOIOPIoUOD Bécews, OV Umopel
VO AEITOLPYNOGEL VTOGTNPIKTIKA O TAEIOTEG TMEPUTTMOES KOATAGTPOPMYV KO
Swyeiprong Kkpioemv (Tpocdlopiopdc Bong TpdT®MV aviamokpitdy Kot updtov)
2H0TNUHO AVaYyVOPLoTG TPOCMOTMV, TOV UTOPEL Vo TAPEXEL OLVCLIGTIKY] GUVOPOLN| GE
TEPMTOGELG EMPOANG TOL VOUOL (YP1YOPN TAVTOMOINGT avalnNTOOUEVOV ATOU®V),
OAAG Kot vo VTooTnpiEel og eMIMESO ACPAAELNG TO. GCUGTILOTO KOl TIG EPOPHOYES
dNUOGLOG ACPAAELNG, TAPEYOVTAG T SLVOTOTNTA SLCPAAONG TNG TPOGPACNS
Teyvoloyieg emmpnong, ot omoieg umopohv va ypnoionondodv e gupd EACLA
TEPMTMOCENDV OMNUOCLAG ACPAAELNS (EMITAPNOT KPISH®V VTOdOUDYV, TapaKolohOnon

ADPWV, K.AT.)

‘E€vnvol auoBntipeg kot ovotiuoto (E€vmvo cdotnuo miektpoemticpon, Smart

Streets Lighting systems, Kauepeg copatog, Bilouetpikol aicOnmpeg oouarog, ,
Biometric monitoring systems, ZvoTApOTO OVIUETOTIONG KATAGTAGEDY £KTOKTNG
avaykng kol akpoiov koipikov ocvvinkov, Awsbnmpeg, 10T ovokevéc), mov
YPTOULOTOLOVVTOL GTNV ANYN KPIGIU®V UETPIKAOV 0t TO TEPPAALOV TTOL Adpufdvovy
YDPO, TO YEYOVOTO, KOl PLOUETPIKOV GTOLYEIMV TOV TPOTOV OVIOTOKPITOV 1 TOV
Boudrav.

Texvnty vonuoovvn (Avaivtikny dedouévav, Texvnty Nonuoobvn, Mmnyovikn
Mébnon, Poumotikny, Ilpofientiky actuvopsvon). H dkpog avoamtuocduevn Ttuoyn
g TEXVOLOYIKNG eEEMENG TTOV OKOVEL GTO OVOO TEXVNTH VONUOGUVT], ALY Kol OA
TO. TOPOKAASW OLTAG, OM®G 1 UNYOVIK) Halnom, eiodo&ovv va vmootnpifovv
OVCIOOTIKG KOl TOV TOMED TNG OMuoctlag ac@iielng. Meydho €Opog epappoydv
umopobv va  «otnpiybodvy mAEOV ©TOV TOpED, TNG TEXVNTNAG VOMUOCULVNG UE

OVOEVOUEVO OQEAY] GE YOPOKTNPIOTIKOVG TOUELS OmMMOC Yoo Topdderypo. Tnv
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11.

12.

13.

EYKMUOTIKOTNTA, TNV OVTILETOTION EKTAKTOV ovoyK®V (LOVTELD TPOPAEYNS), TV
OTOTEAECUATIKOTNTO. ©T0 7edlo  (KOTOMOAEUNOY] TOL  EYKANUOTOS, TLPKAYIDV,
Swyelpion xpicewv, vmootpiEn avokpicewv, KAT.). Xtov Topéo OVTO £YOVV
ONUOVTIKNY GTXNOT KoL To LEGH KOWVMVIKTG SIKTOMGTG.

Yok  koopog  (Pnookn  Ilpoypotikotnta, Emovénuévn  mpoaypatikcdmro,
Ewovikn [paypotiotnro, Pnewoxd Aidvua). H ewovikny zmpoyuotikdémta, 1
EMOVENUEVT] TPAYUOTIKOTNTA KO TO YNOLOKE avTiypapo UTOPOVY VO GUVEIGPEPOVV
Ta péylota otn Pertimon g emlyvoong TG KATAoTOoNG, TG AYNG amo@dcemy, T
pelmoN Tov KOGTOVG, TN PEATiOOT TOV GLUVONKOV EKTOIOEVLGTC TOV TPOCOTIKOD KoL
TNV 0C0QUAN TPOCOUOINOCT TOV cLVONK®OV WeG KpIoung Katdotoong mTpog Tnv
KatehOvvoT KAADTEPTG AVTILETOTIONG VTG,

Blockchain, to omoio é&yer xat efoynv eeapuoyn ota diktva, kabdg Ppioket
EQUPLOYN M KuplopyN PLOCOPIN TOL TO SLAKOTEYEL KOl APOPd 6T SIKTLO OUOTIL®V
KOUP@V.

Znuoto eVEPYELOKNG Sayelptong Yo TNV amodoTIKY EVEPYLOKN VIOGTHPEN T®V

VTOJOHMY KOl GUCKEVADV
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Ewéva 20. Teyxvoroyieg Kot 6V6YETIGELS YpNGTAOV dpocLag acpdierog [53]

4.1 Land Mobile Radio System

Ot 1eyvoloyieg Emiyeiov Kwvnrov Padiocvotiuatog (Land Mobile Radio — LMR) éyouv
ypnowonomOel ektevdg oty avamtuén tov PSNs péypt onuepa. To diktva LMR
vroompilovv eEeMyuéves ePapUOYEG PMVIG TTOL UTOPOVY, MG Eva Pabud, vo, avVTILETOTIGOVY
TNV KPIGIWOTNTO TNG QUONG TV LANPECIDY TG dNUociag acedrstac. Qotdco, to dikTva
LMR o6gv dwbétouv T1g omortovueveg texvoroyikég efeiifelc yia v vmoothpién
gupvlovikov spapuoydv [43]. Ta mo yvootd mapodsiypata Siktvowv LMR yuo PSN

amotehobv 10 TETRA, 10 DMR «xot 10 P25, ta onoio pali pe GAAOVG EKTPOGMTOVE TOV
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nmediov Bo avalvBovv EKTEVADC OTO EMOUEVO KEPOAOLO. XTNV TOPAOOCLOKN €KOOYN €VOC
dwtoov LMR, ot Tp®dTtot aviamokpitég cuvoEovTal Pe TIG VINPEGIES AMOGTOAMG Kol peTtalh

TOVG HEom onpeimv TpdcPacng padtoemvov N exavainmreg [55] (Ewova 21).

To Emiygio Kivnto Padioocvotnuo (Land Mobile Radio System — LMRS) e&oacoalilet
apeiopopes POVNTIKEG emkovmvies. Yrapyovv Anuoota LMRSS, to onoia mpoopilovtar vo
KOADYOLV TIG avaykeg Tng onuoctlog aceiietag kot loiwtike LMRSS, mov mpoopilovral yia
gumopikn ypnon (w.y. Propunyovia, diktvo padiotaéi, ETaipiec TAPOYNG VANPECIOV UCPUAELNS,
k.AT.). Ta LMRSs ypnoyomolovv kavaiia otig (mwveg VHF 1 UHF, kaBdg o1 kepaieg o avtd
TOL PIKPE UK KOLOTOC €ivol 0pKETH HIKPEC Yo va. TorofetnBo0V TG0 6€ oyfUaTa, 0G0 Kot
o€ TOUTModEKTEG YEWPOG. H 16%0¢ Tov mopumov nepropiletar cuvnBwg o Ay Watt kon mapéyet
afomo euPérela epyaciog g taéng tov 4,8 o 32 km, avaloya pe to £dagog. T'a v
avénon ™G TEPLOYNG KOAALYMC YPNOOTOOVVTOL ETOVOANTTES, 7OV TOmoHETOVVTOL GE
«opotdy onueio (w.y. cuvRbwg TOAD Ynid krtipla, Adeovc 1 Povvokopeig). Ta moiaidtepa
GUOTHKOTA XPNOLLOTOOVY doudpemcn AM, 11 FM, evd opiopéva mpdcpoTo GUGTHUATO
ypnowonoovy ynoetakn dopudopemon (FDMA, TDMA) mov Toug EnTpENEL Vo HETOSIOOVV
dedopéva kabmg kat 1o [56].

To LMR éyer ypnoponomBel moykooping Kot &xetl amoderyfel wg €va and ta mo a&idmioTo
EPYOLElDL POVNTIKNG EMKOWV®VING Y10 KPIGILOVG YPNOTEG GE TOAD GKANPA mepPdilovta Kot
TIG O aKpaieg ocuvlnkes. Xvvepydletal otevd e eAPUOYEG CUGTILOTOS, OTOGTOANG Kot
Aoylopikod Kot yivetal SloAEITOVPYIKO HECH NG EVOOUATOoNG pe GAlo cvothiuato (7.
PSTN, n mAedidokeyn, KAT.), EMEKTEIVOVTOG TEPULTEP® TNV IKAVOTNTE TOV VL EVOLVOUDVEL

Kpiolovg ¥pMoTeS EMKOVOVING.

H apyrtextovikn, to te)VIKG YOPOKTNPIGTIKA, Ol EPOPUOYES KOL Ol TEPITTAGELS YPNONG TOV
Bacikdv mpothnwv mopovclalovtal OVOAVLTIKGA ©TN cuvéxewn, Yo kdfe pio mepimtmon

EexwploTd.

Frequencies

Dispatchers

Ewévo 21. Tomki apyrrektoviky dataén duktvov LMR yua PSN [55]
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4.2 Long Term Evolution

4.2.1 Iotopixo

To Long Term Evolution (LTE) sivar po €€€MEN tov teyvoloyidv de0TEPTS YEVIAG KOt
ovykekpiuéva tov IMaykdouiov Tvomuatoc Kwvntov Emkowovicv (Global System for
Mobile Communications - GSM) kot tpitng yevidg kot ocvykekpiuévo tng IToAlaming
[Tp6éoPaong Awipeong Kadwa Evpuloviknig (Wideband Code Division Multiple Access —
WCDMA) [57]. Avorthybnke and v 3GPP ®g xwvnth evpulovikn texvoloyia tétaptng
vevidg (4G), pe xopiopyo oKomd v avéNoEL TN YOPNTIKOTNTO KOl TNV TAXDTNTO LETAS00TG
dedopévmv ot acvpuata diktva emkowvoviag [48]. Baoikdg otdyoc g epyociog mov
Eexivnoe 10 2004, oto mhaicto g 6ydong ékdoong tov mpotimov (3GPP Release 8) ftav va
emtevyovv vymAdTepol pvBuoi dedopévov (v oamd 100 Mbps downlink, mive arnd 50
Mbps uplink) kot yapnAdtepn kobvotépnon, Kobog kol évag apudg dGAlov Peltidoswv
[58].

H «yévvnon» tov LTE ompiyfnke ota Kaiplo 1e(vOAOYIKA EMTEVYLOTA TOV TPOYEVESTEPOV
ekdocewv tov 3GPP. Xtov Ilivakag 1 mpokdmTEL it GUVOAIKY| ATOTUIWGT] TOV OPOCT UMV

aVTOV, €K TV ontoiwv a&ilel va otabobue og Tpelg TEXVOLOYIKEG KOIVOTOMIES:

» Tloykoéopio  Zvomue  Kwnmov  Tniemkowovidov — (Universal — Mobile
Telecommunications System - UMTS) (Release 99/4),
= TIpocPoocn TMaxétwv Yyning Toyovtmrag (High Speed Packet Access - HSPA)
(Release 5,6,7) ka1
= HSPA+ (Release 7, 8, 9, 10).
Amd TV ovoloykn texvoloyio Kivntig TNAEQ®VING TG TPATNG YEVIAG Kot TO TPOTLTO
[Tponyuévo Lvotnua Kwvnmge Tniepoviog (Advanced Mobile Phone System - AMPS), tov
eacpatikov gvpovg ovyvoritov 800-900MHz (teyvikr dwapopewong ofuatogc FDMA) mov
£01ve YOUNANG TOLOTNTOG POVNTIKEG VINPECIES KOl OYKMOELS TEPUATIKEG GUOKEVEG 0 pLOLOVG
nov ayywav ta 1,9 Kbps, petofrkope oto diktva devtepng yeviag (2G, 2.5G, 2.75G), ™
pete&EMEN amd avaroyikd o yneuakd diktvo kot to Tpotvmo General Packet Radio Service
(GPRS), mov Bacictke otnv KuyeAoeldn texvoroyia kat to Tpdturo GSM mov Agttovpyodoe
omv umavto ovyvotntov 890-915 MHz (uplink) / 935-960 MHz (downlink), © o¢
avtiotoryov evpovg Cmveg tov 1800,1900 MHz (teyvikéc OlapOpE®ONG  ONUATOC
TDMAJ/CDMA) e véeg vanpecieg 6mwg dvvatdmro avioiloyng unvopdtov (SMS/MMS)
Kot pOuode petddoong amd 9,6Kbps cwg 384 Kbps [58].
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O Paocikdc otdYoc TG AVATTLENG TOV KIVTOV JIKTO®V TPITNG YEVIAC NTAV 1| TAPOYN TOV
KIVITOV VANPECIOV «OTOLONTOTE» KOl «OTOTEONTOTEN, OAAN KOl 1 SLVATOTNTO TOPOYNS
VANPECIOV SOSIKTOOV Kot ToAvpEcwv (Myog, ewdva, Keipevo) [59]. T va emitevydel o
0T0%0G, 6T0. SIKTLEA TPITNG YEVIAG TO PAGHA GLYVOTHTOV oV aélomoteital Kupaivetat and 1,8
¢og 2,4GHz ka1 ypnoyomolgiton mAéov 1 teyvoroyic WCDMA mov givor 1 mo yvoot
napaAirayn oo UMTS [60]. Adyw g apyitextovikig tov diktvov UMTS emrvyydvovton
pvOuoi petddoong and 384 Kbps (oawénuévn kvntikdtnta) £og 2Mbps (akivitor ypfoTec).
[eportépm avénon tov puOPod UETAOOONC EMITEVYONKE HE TO TEYVOAOYIKE TPOTLTO., TOV
3GPP mov swonyayav to IlpdéoPaon Tlakétwv Yyming Tayxovtnrag Kabodov (High Speed
Downlink Packet Access — HSDPA) (Release 5) ka1 to IIpdéoPacn IMaxétov Yyning
Tayvtnrag Avodov (High Speed Uplink Packet Access — HSUPA) (Release 6), avtictoya. Ot
GUYKEKPIUEVEG TEYVOAOYIEG OVOLNOTIKA amoTelobV e&EMEN tov UMTS, agod katdpepav
puOuovE petddoong Tov dedopévev £o¢ kot 14,4 Mbps (downlink) xai 5.76 Mbps (uplink)
[61]. H apyrtextovikr tov UMTS avaiveton die€odikd oto [60] ko faciletar oe d00 Poaoikég
ovtotnteg: 1o diktvo koppov (Core Network - CN) kot to Aiktvo Emiysiag Acvppotng
ITpdéoPaong (UMTS Terrestrial Radio Access Network - UTRAN). To diktvo koppov givor
VELOLVO YL TNV SPOUOAOYNON TOV TNAEPOVNUATOV KoODG Kol Yoo TIG CLVOECELS Yl
petagopd dedopévov pe eEmtepikd diktva. Avrtifeta, to UTRAN egivar vmevbuvo yio

oTIdNTOTE OYETILETOL LE TO AGVPUOTO PLEPOG TOV HIKTVOV.

Release Date Main content
Phases 1 and 2 1992 and 1995 Basic GSM functions
Release 96, 97, 98, 99 1996, 1997, GPRS, HSCSD, EDGE, UMTS
1998, 1999
Release 4 2001 MSC server split architecture
Release 5 2002 HSDPA, IMS
Release 6 2004 HSUPA, MBMS, Push to Talk over Cellular (PoC)
Release 7 2007 HSPA, EDGE evolution
Release 8 2008 LTE/SAE
Release 9 2009 LTE/SAE enhancements, Public Warning System (PWS),
IMS emergency sessions over LTE/HSPA
Release 10 2011 LTE Advanced

Local IP Access (LIPA)
Selective IP Traffic Offload (SIPTO)

Release 11 2012 Heterogeneous Network (HetNet) Support
Coordinated Multipoint Operation (CoMP)
Release 12 2014 Public Safety

Machine type communication

- HSPA/LTE carrier aggregation

ITivakag 1. Teyvohoywkd opéonpe Tov ekddcsmv Tov IGPP fwg Ty 12" ékdoon

WCDMA HSPA LTE ADVANCED
(UMTS) | HSDPA/HSUPA e LU (IMT ADVANCED)
Max do‘é‘ggg‘k speed 384K 14M 28M 100M 16
Max “E’b"p”;)( speed 128K 57M 11M 50M 500M
Latency Round Trip _
Time (RTT) 150ms 100ms 50ms (max) 10ms Less than 5ms
3GPP Release Rep99/4 Rel5/6 Rel7 Rel8/9 Rel10
Approx years of initial 2005/6HSDPA
roll out 2003/4 2007/8 HSUPA 2008/9 2009/10
Access methodology CDMA CDMA CDMA OFESA,\'AA‘/ASC' OFDMA/SC-FDMA

ITivakog 2. Zuykprtikd otovyeio Texvoroyik®v eehilemv g 1o LTE-A
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Ta diktva UMTS wov Pacilovtar ce WCDMA mapéyovv pia capn e£eAMKTikn dtadpoun yo
npocPaon HSPA. To HSPA extdg amd tovg avénpévovg puBuovg HETAd0oNG de00UEVQY,
EVIOYVEL TN YOPNTIKOTNTO Kol TOPEXEL ONUOVIIKES LELDOELS Kabvotépnone. AviicTtotya, 1o
HSPA+ kabopileton otnv 7" éxdoon tov 3GPP (Release 7) xau mepthoppaver Aerrovpyia
IMolomAng Ewddov IToAramAirg EEddov (Multiple Input, Multiple Output - MIMO
Katepyopevng (evéng, dtopudppmon vynidtepng taéng (downlink 64QAM, uplink 16QAM)
Kol PBEATIOCEL TPMTOKOAALOV 7OV EMTPETOVY TNV LRIOGTHPIEN UEYOAOL aplBuod ¥pNnoTOV
«always ony» o1o diktvo. Ot uéyiotor pubuoi dedopévav etavovy to, 28 Mbps (downlink) kot

ta 11,5 Mbps (uplink) pe ypévoug pet' emotpon, kbto twv 50 ms [61].

To HSPA+ gpgavicOnke ko oty 8" ko otnv 9" ékdoon tov 3GPP (Release 8,9), 6émov
Kkafopiomkav TEPUTEP® PEATIDGELS, OTTMG 1 Aettovpyio dmhod popéa Katepyouevng Levéng
Kol 0 cuVOLOoUOG dlapdpewong MIMO kot 64QAM. Kat ot dvo Asitovpyieg emitpémovy
uéyoto puouod petadoong dedopévav 42,2 Mbps (downlink) ko 23 Mbps (uplink). Télog,
otn 10" éxdoon tov 3GPP (Release 10) mepihoupdvovian BeAtidoelg oe oyéon pe v
aflonoinom Tov edouatog. Me Paon 6ca avaeépOnkav 1oM, aAAG Kol TIG CNUEUDCELS TMV
[59] kou [62] cuvoyilovpe Tig «EMBOCEID) TOV TEYVOLOYIDV GTIC OTOIEG £YIVE AVALPOPE KOt

Bewpovvron 1 teyvoroykr| Bdon tov LTE, otov [Tivakag 2.
4.2.2 Baoixa oroiyeia apyrrekrovikns tov LTE

Ta Pacwd otoyeio g opyitekTovikng tov diktoov LTE @aivovtor oty Ewova 22.
Eeyopilovv téooepa kopla uépn (o) Topéag EEomhopod Xpnot (User Equipment Domain),
(B)EEeMypévn Taykooa Yanpeoio Kwvntodv Emkowoviov (Evolved UMTS), 1o onoia
anotelovv Emiyeio Aiktvo PadionpocPacng (Terrestrial Radio Access Network) ot
ovykekpuéva E-UTRAN, (y)E&ehypévog TTuprvag TTakétov (Evolved Packet Core — EPC)
kot (8) Topéag Yrnpeowbv (Service Domain) [43]. Avtictotya, 1 apyLTEKTOVIKT TOV TPOTHTOV
LTE mepiypageton otnv Ewova 23 wkor die€odikd ota [57] ko [58]. Amd ta kdpio
YOPOAKTNPLIOTIKA TNG, Yivovtal Katavontoi ot Adyol g vrepoyng tov LTE évavtt tov tdte
dwbéoumv mpothinwv Ko amocaenvifovtal ta otorygic mwov o kabiotodv Avor Yoo T

dnuovpyia a&omotov, oTifapdv kot amodotikdv PSNS [63].
1= =
. _;::2_ . - Ga
' SR OSTMME. | umE PCRE =
gv ] - :-311 !y
D’\, SHUOD sew S558 pow

UE Diomain E-UTRAN EPC Service Domain

IP Metworks
- M5
- Intemat
- Apps

Ewova 22. LTE Network Architecture [43]
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To E-UTRAN egivar 1 diemapn aépa petacd tov EEomAiopod Xpnotn (User Equipment - UE)
kot Tov Evioyvpévov KopBwv (enhanced Node B - eNB). Mg tov 6po UE yopaktnpilovpe
KéBe GLOKELT TOV EMITPETEL GTOV TEAIKO YPNOTY Vo emKO@Vel péow tv diktowv LTE. Ot
ovvnbéotepeg TéT01EC GLOKEVEG gival éva €Eumvo Aépwvo, éva tablet, v évag popntog
VTOAOYLOTHG, EVD HECH TMV GUGKELMV OVTAOV Yivetar 1 évapén 1 0 TepUATIGUOC TOV KANGEDY
Kol TOPEYOVTOL BUCIKES VANPEGIES, OTTMG 1) KIVNTIKOTNTO EVIOC TN KOADYNG TOL SIKTVOL Kol
n &voegyduevn ovvepyacio pe dAio diktva. to E-UTRAN, dev vmapyet kevipikdg Kot
EexPloTOC EAEYKTNG POSIOPOVIKOD OIKTOOV. AvTh 1 Agrtovpyia €lval EVOOUATOUEVT GTO
eNB. Avto amhomolel v apyltektoviky, Kabiotd 1o diktvo mo a&lOmIeTO Kol EMITPEMEL
TaVTEPOVG YPpOVOLg andkpiong [57]. Onwg eaivetan amd 1o oynua ¢ Ewdva 23, évag UE
umopei va ouvdebei oto diktvo LTE péom evog eNB, evog Koppov Avouetddoonc (Relay
Node — RN), evoc Aoty eNB (Donor eNB - DeNB), 11 evog Owciov eNB (Home eNB —
HeNB). Ta RN ypnoiponmotovvtot yio v avERGouY TV anddooT 610 GKpa TV KOYEADY, TV
TLUKVOTNTO TOL O1KTVOV Ko TNV enéktoot kKaAvyng. To DeNB eival éva Bertiopévo eNB mov
umopei vo Aettovpynoet mg Popéog Aayeipiong Kivnrikdmrog (Mobility Management Entity
- MME, eNB kot ITOAn Ymnpeoiag (Service Gateway - S-GW). To HeNB givar éva
Beitictomomuévo eNB yio ypfion o€ HKPOTEPES KLWEAEC. XVVOAIKA, LIAPYOLYV dMOEKA

Swpopetikd non UE.

To EPC givar vrevBuvo yio tov cuvoiikd Aeyyo Tov SIKTVOV KOl TV GTOLXEI®V TOV, Yo TN
S1ELKOAVVOT TOV VINPECIOV JESOUEVAOV KO POVIG GTOVG YPNOTEG TOV. AToTELEITOL OO TIg

aKOAoVOEG AEITOVPYIKEG OVTOTNTES:

=  S-GW, 1 omoia ypnopomoteitar yuo Tn SLoElplon TG KWNTIKOTNTOS TOV XPNOTOV
Kol T Sathpnon teov dladpopdv dedopévev petald tov eNB kot g [ToAng Awctdov
IMaxétov Asdopévov (Packet Data Network Gateway - P-GW), eved mapdAinia
TapExEL OIEVKOADVOELG 6T dlaevvoeon pe diktva 26 kat 3G.

= MME, mov &ivor ovtémra vaevbovn yioo TIg Aettovpyieg drayeipton obvoeong Kot
avTtég mov oyetilovtar pe ™ Olayeipton Tov Qopéa kol ®C €k ToOTOL KobicToTon
Kkpicyo dopkd otoryeio eréyyov oto LTE. EAéyyer tn dwadikacio onuatoddtmone,
SLITNPNONG KATACTAGEMY AEITOVPYIOG Kol ¥POVOV OVTOV, Oloyeiptong eAéyyov
TOVTOTNTOG KOl KIVNTIKOTNTAG UE TO GOVOAO TV KOuPmv. Avoraupdver va
nmapakolovdei o UE og xatdotoon adpdvelag, Tig dudikaoieg aeldomroinong, v
EVEPYOTOINGT KOl OMEVEPYOTOINGN TOV (QOPEa, OAAG Kol GAAEG OLOOIKOGIEC 7OV
oyetiCovior pe v motonoinon tavtdtntag tov ypnotn. Evag MME pmopel va
ovvoebel pe éva Kévtpo Exmoumrg Kvwéing (Cell Broadcast Center- CBC), mov
YPTOULOTOLEITAL VIOl TN UETAO0CT UNVUUAT®V G€ OAOVG TOVG YPNOTEG TOL Eival

ouvdedepévol oto eNB, mov pe ) ogpd Tov elvar cuvdedepéva ¢ avtd. Avto givor
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£€val Bootkd YopaKTNPIOTIKO OV AVAUEVETAL VO Xpnolonombel o peydio fabud oe
Kpioweg epappoyéc emkovovimv. O MME uropel erniong va cuvdebei e 1o Mntpmo
Tavtomtag E€omhopod (Equipment Identity Register - EIR), wa Bdon dedopévav
OV TEPLEYEL TNV KATACTOOT TOV KIWVITOV GLCKEVAOV TTOV €ival KOTOYWPNUEVES GTO
dikTvo Kot ypnopomoteitat yio tov Edeyyo tavtdtntag v UE.

IIoAn dwtvov moakétov dedopévov (Packet Data Network Gateway - P-GW),
Aertovpyel ¢ demaen petald tov dwktoov LTE ko dAiwv Tlokétov Agdopévav
Awctdov (Packet Data Networks - PDNS) anoteldvtog to onpeio £16050v kot £660v
v v kukhoeopio Twv UE. EmimAiéov, extedel vmooTnpiktikég Agttovpyieg mov
aeopohy OTI QOPTICN TOV GLOKELMV KoL Tr JGPAAICT) NG TOPOYNG TOV
wpoPremouevoy emmédov QOS, evd dacpariler TN JSwaAeitovpywdtnTo UeTald
TEYVOLOYLDV OV AglTovpyovv pe mpdtumo 3GPP kot avtdv mov dev Aettovpyovv p
avtd (m.y. WiMAX kot CDMA)

Awxopotg XZvvopountov Owiog (Home Subscriber Server - HSS) eivar wia
Kevipikn Pdon mov mePExel OedOPEVE. GLVOPOUNG XPNOT®V Kol TEPAapUPver
Aertovpyieg mov oyetiCovtor pe tn dtoyelplon KvnTiKOTNToG, TOV EAEYYO TOVTOTNTOG
OV XpNoTN, TNV TPHSPacn, TIg EE0VGIO00THGELS YPNOTAOV KOl TNV ACPAAELL AVTOV.
Emiong, owtnpel dedouéva oyetkd pe ta PDNS ota omolo umopel va eivon

eyyeypoppéva to UE.

CBC Cell Broadcast Center HSS Home Subscriber Server

eNB Enhanced Node B MME Mobility Management Entity

DeNB Donor eNB PCRF Policy and Charging Rules Function
EIR Equipment Identity Register P-GW Packet Data Network GW

EPC Evolved Packet Core RN Relay Node

E-UTRAN Evolved UTRAN 5-G\W Serving GW

GPRS General Packet Radio Service SGSN Serving GPRS Support Node

GSM Global System Mobile UMTS Universal Mobile Telecomm. System
GW Gateway UTRAN UMTS Terrestrial Radio Access
HeNB Home eNB Network

HeMB-GW Home eNB GW
Ewova 23. LTE functional architecture [57]
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Agrtovpyia IToArtikng kaw Kavovov Xpéwong (Policy and Charging Rules Function -
PCRF) mepiloppdvel minpopopiec mov oyetiCoviol He TV TOMTIKY XPEMONG KoL THV
nmapoyn QoS oto P-GW, eved dwayepileton T1c ovvedpieg dedopévav pe Paon ta
TPOPIA TV CLVIPOUNTDV.

ITHAn HeNB (HeNB-GW) ypnoipomoteiton yio t cuykévipoon kot dtaygipion g
Kivnong pog peyding oudoa pikpov koyeddv (HeNBs) oe S-GW kot yuo v
ampOGKOTTY EMKOWVMVIO Y10 XPNOTEG KAOMG peTakivodvtar péoa kot EEm petald tov
xoyelov HeNB kot eNB. Zamua BéPato 0TI mepmtdoelc ovtég amotelel To BEpa
™G aoPALENG, KOOMG OPIoUEVO OO OVTA TO KEALL EVOEYETOL VO UMV OTOTEAOVV
UEPOG £VOG 0EIOTIGTOV O1KTVOV.

IMpocpopd vrootpiktikdv kouPwv GPRS (Serving GPRS support node - SGSN),
Katoypnotikd omewoviletar oto EPS, kxabdc¢ dev amotedel pépog avtod, aAld
dwyepiletan ™ dacvvdeon tov diktoov LTE pe 1o diktvo GPRS, péswm tov omoiov

avtorldocovtol mokéta o€ diktva 2G kot 3G mov Pacilovtar og mpdTVTO GSM.

AMO PBooiKO CLOTATIKO GTNV OPYITEKTOVIKY Tov diktbov LTE, amotehovv ot demapéc.

Yrdpyovv, 6nwe avapipnke apyucd Kot Tpokvrtel ard v Ewova 22 kot v Ewova 23,

Téo0epelc PacIkég KOTNYOpleg SETUPDV:

Aemagn aépo (Air Interface). H diemapr peta&d tov UE kot tov eNB ovoudletan
enionua LTE Uu. Ta bits 6 avtiv v ocOpuatn SEnopr Uetadidoviol pécwm
KOKOTOMUEVOL, SOUOPPOUEVOV, KPUTTTOYPAPTLEVOD NAEKTPOUOYVITIKOD GIUOTOG
070 QLGIKO oTpO. T dlekTepaimoT CVTHG TN LETAOOGNC AvVAAAUBAVOVY o GEPQ
TPOTOKOAM®V YVOOTA g Tptokorla AS. Eniong, vadpyovv ot demapéc Un, petald
RN ka1 tov DeNB tov, w¢ maparrayr tov Uu ko 1 dtemapn PCS peta&o dvo UE. H
demapn PC5 eonydn otmv Release 12 ot eumAéketal oty TOPYON VANPECLOV
gyybtnta (Proximity-based Services, ProSe), pua 181010tépmg onuavtikn vanpesio tov
LTE, otv omoia Oa avapepbovpe Eexyopiotd, kabaog mapéyovv dvvardtnto on
gvbeiog emucowvoviag petatd tov UE, dpa dacearilel ) cvvéyelo Asttovpylag oe
TEPMTMOGELG KOTAGTPOPNG TNG VITOSOUNG.

Aemapéc E-UTRAN Network. Ot diemapég avtég opilovv dbo peydreg Kotnyopies.
AVTéC OV YPNOUOTOIOVVTIOL GTI GUVOEST TEAIK®V GULOKEVAV KOl OLTEG TTOV
¥PMNOLoTO0VVTOL 0T cbvoeon TV eNB ota dtakpitd otoyeio tov EPC. BAénovpe
ka1 otnv Ewova 23 pio oelpd omd demapég Kot GUYKEKPIUEVL

= X2, yw 1t obvdeon tov dxpov. Ouolalel pe ) demoen S-MME, ue udvy

dlopopad va. evtomileTal 6To TPOTOKOALO TOV EMTESOV EQUPUOYNG.
= S1, yio ) odvdeon tov eNB og d1dpopa oTotyeio Tov d1kTOOV TVPNVA, LE ¥PNOT

GYETIKOV OVOYVOPIGTIKOV.
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= S1-MME, yia ™ obdvdeon eNB kow MME yio tov éleyyo kot tn dwoyeipion tov
EMKOVOVLDV.

= S1-U, yio ) odvoeon eNB kor S-GW yio ™ S1evkdluven TV AELtovpyldv
EMITEOOL YPY|OTY).

Aeragry EPC. Eivor odemagég mov  ypnouYLomolovvIol Yoo TNV  ovToAloym

TANPOPOPLDY ¥PNoTN HETAED TV 6ToXEI®V TOV dikTvoL Koppov (Core Network, CN)

Kol TEPLAUPAVOLV:

= S5, y1o ™ ovvdeon S-GW ko P-GW (gvtdg tov ecmtepikon tov diktvov LTE)

= S8, yia ™ obvdeon emiong peta&d S-GW kot P-GW (ya v meplayoyn peta&d
SLPOPETIKOV SIKTO®OV)

= S6a, yia ™ ovvdeon MME kot HSS

= S9, peta&d tov dapopetikadv edmv PCRF

= S10, petaéd tov MME

= S11, ywo ™ obdvdeon tov MME ce S-GW (éva MME pumopei va vrootnpi&et
noALG S-GWS)

= S13, ovvdéer to MME yuo va avtodhd&el mAnpoeopieg Tov (PNGUYLOTOLOVVTOL
670 TAiG10 TOV gAEYYOL TavTdHTN TG TV UE

= GX, givon m otemaon| peta&h Tov P-GW kot tov PCRF

= SBc, 1 dienagn peta&y CBC kot MME yio v mopddoon TpogdonomTikdv
UNVOpdTOV PETAO00NG Kol Agttovpyieg EAEYyOV

Aemapég  oaovvoeong  (Interworking  Interfaces). Eivar  diemogég  mov

YPTOLLOTOLOVVTOL Y10l TN O1EVKOALVOT TOV EMKOWVOVIOV HeTAED TV otoryeiov EPC

K0l QUTMV TOL avIKOLV o€ eEmTepikd diktva

= S3, 1 dacvvepyacio pe diktva 2G kot 3G GSM wov Paciloviar o GPRS
(tomomompéva and 3GPP).

= 54, yia dwovvepyooio petald evoc ypnotm LTE kot evog ypnot mov dev givan
LTE

= SGi, vy T obvdeon tov P-GW og éva diktvo makétov dedopévmv, to omoio Oa
umopovoe va gival ecwtepikoD 1 e€mtepuicon ypnot LTE.

= RX, vt ovvdeon tov PCRF cg éva diktvo Takétwmv dedouévay.

= S12, petaé&d tov P-GW «kat evog dktvov 3G

To LTE avanticoetol eupémg g TOyKOGULO TPOTLTO eVpulmViKNG Kivntig tTnAepoviag. H

ueyoAng riipokog ovamtuén tov dnuovpyel évo TEXVOAOYIKO OIKOGUGTNUO OV TOPEYEL

OTOVG ¥PNOTEC évov MyoTEPO OoKplpoO eEomiiopud Paciouévo € eviaio TPOTLTO, TKAVE VO,

v1odetnBovv amd T0 GUVOAO TOV EMUYYEAUATIOV TOV EUTAEKOVTIOL LE TN ONUOGLO OCPUAEL.

[64].
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4.2.3 Baoixa teyvika yopoxtypiotikd tov LTE

Ta KOplo. TEYVIKE YOPOKTNPIOTIKA TNG EMIMEING OPYITEKTOVIKNG, TNG YPNONS METAYMYNS
TAKET®V KOl TOL TPOTOKOAAOV IP yio TV emkovmvia Tov £dmcay To TPoPAdioia EVOVTL TV
VTOAOITOV TEYVOLOYIKOV TPOTUT®V, MEYPL TN 0edouévrn otiyun. Ta teyvikd otoyeion ko
EMOMGELS TOV TPOKOTTOVY GLYKEVTP®TIKA 6ToV [Tivaxag 3. [TAéov avtov, Ba emikevipwboldpe
og 000 Pooikég vanpeoieg tov LTE, tig Yanpeoieg Eyydtrag LTE (Proximity Services -

ProSe) kot Opadikn Emkowvwvia péow LTE (Group Communication over LTE).

O1 ProSe gmicovmvieg o1 omoieg gival €mioNG YVOOTEG OC VINPEGIEG EMKOWOVING GUGKELT
npog ovokevn (Device to Device - D2D), sivan évog pnyoviopds pe tov omoio éva UE
avakaAvmTel Kot emikotvovel pe dAda UE an® gvbeiog, onAaon yopic T pecordfnon tov
dwtoov LTE. H cvykexpyévn enucovovia, yio v omoia Ba yivel avoAvTiky] ovagopd ot
cuvéyela, eEotkovopel TOPOVG TOL JIKTHOL Kol KAOIGTE £PIKT TNV EMKOWVOVIK, OKOUN Kol
0TI MEPMTMOOCELS €KTOG KOALYMG, N OTav 1o dikTvo €xel vmootel (nuio kot dev glvan

Aertovpyko [43].

H Group Communication over LTE givar o vanpecio yioo v TowTOXPOVY YPNom
SLOPOPETIKAOV TOTT®V SESOUEV@V, HETAED TOAADY YPNOTMV TOL GLGTHUNTOC, SLVATOTNTO TOV
kafiotaton peilovog onupociog ywo TG Kpioeg emikowvvieg kol to diktvo OMUOclog
acparewag [43]. H vanpecio avt ovoiyel 10 SpOHo TV TOADTAOK®V KOl OTOITHTIK®OV
£PAPUOYDV Yoo TN dNpocto. ao@dieto oto diktvo LTE, énwg to Mission Critical Push-To-
Talk (MCPTT) péow LTE. H vanpecio avty ompiletar og 600 Pacikd otoryeio g

VTOSOUNG TOV SIKTHOV:

= Y10V EVEPYOTOUTN TOV GLOTAUATOG OMAdIKNG emtkovmviag (Group Communication
System Enabler - GCSE) mov avaAauBavel v 0moTEAECUATIKY TOPAS0cT GOV,
Bivteo M dedopévav petald wog opdadog twv UE, kabdg kot Aettovpyieg dtayeipiong
0UAdUG, NTOL EMKOWVMOVIOV TAPAAANANG GVVIEONS, UNYOVIGHOVS TPOTEPULOTNTOG KOl

dnuovpyia, addayn 1 dSarypa®n opdoas.

= X Aerrovpyia MCPTT, ot amartioglg Tov omoiov opicOnkav otnv Release 13 [58].
4.2.4 IDeovextijuata kot usrovekriuora tov LTE

Ta mAeovexktpota tov LTE €yovv 1o dwopavel amd Tig TE(VOAOYIKES TOV SLVATOTNTEG, Ol
onoieg cuvoyilovtol ot akorovba [43], [57], [58], [64], [65]:

= Ymnpeoieg (povn kot 6ed0péva) TOAD VYNANG YOPNTIKOTNTOG

= Kwnr emkowvmvia pe ypryopn Topddoct) LECH TOL SIKTLOL

= Xounin kabvotépnon
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E€aupetikn avOektikdtnTo, Kot gvediéio (opotoyevn kot €1epoyevn diktua: macro, pico
ko femtocells)

Evoopotopévn QoS

Xopnin KoTavalmaon evEPYELNG

EEapetikn amddoon edaopatog (and 5 MHz éwg 20 MHz)

Tayvnra, mov Eemepvd to WiFi kot givar Todd youniotepn and to LMR.
Enucowvovieg pnyovn mpog unyavi o€ mpoyatiko xpovo

Ylomoinomn epoppoydv pe aicintipeg Kot EELTVOVG AVTOUATIGUOVG

Ymnpeoia petddoong eovig uécw IP, vimpeoiog ®ovic pécw LTE (Voice over LTE
- VOLTE) pe e€apetikég duvatdmrec.

Avrtioctoyya, oto pelovektipote o UTOPOVGAE, OVIADVTIOS OTolxelo amd Tig 1d1eg

Bproypapikég myég, va evidEovpe:

INo va emitevyBel n S kdAvyn pe o LMR anottovvtor onpovtikd nepiocdtepeg
KePOIES, Le O,TL AVTO CUVETAYETOL GE EMIMEDO OIKOVOLUKOV KOGTOVS. OdTe Pmopei va
exTiun et g e€oupetikd axpiPo, ovykprikd pe 1o LMR , aAld kot to WiFi.
Yoiotavtor avTIAnTTég S10popES amOd0oNS GTO GKPO TNG KLWEANG, OE GYECT WE TNV
mwepoyn Olmha oty Kepaia, (TOPY0), eV TAVTOXPOVA, 1 KAALyM lval 1011TEPW®S
gvoicOnm oto gvpog Ldvng Kot e&aptdtat amd T0 TOGO POPTOUEVO Elval TO JIKTLO,
Kké0e otryun. Kamoteg g amd Tig epaployEc dev Ae1Tovpyodv o€ 0plaKES GLUVONKEG Kot
ovtd  Umopel VO TPOKOAECEL ONUOVTIKG TPOPANUOTH  AEITOVPYIKOTNTAG KoL
OVTATOKPIONG.

Evtonilovtan xdmoto (Ntnoto ao@alelog, 101KOTEpa o€ enBéoelg evolduecov (Man
in the Middle).

Agv €yel dokipaoTel apkeTd Kol 6€ OAO TO DPOG TV EPUPLOYDY TOV TOPEYEL.
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LTE (Release 8)

LTE-A (Release 9 and
Beyond)

Peak data rate—DL
Peak data rate—UL
Peak spectral efficiency—DL
Peak spectral efficiency—UL

Cell range

Cell capacity

Mobility

Transmission bandwidth
(MHz)
Radio access

Latency (delay)

* 300 Mbps (4 x 4 MIMO)

+ 75 Mbps (64 QAM)

* 16.3 b/s/Hz
(4 x 4 MIMO)

* 432 b/s/Hz
(64 QAM SISO)

* 5 km—optimal size

* 30 km sizes with reasonable
performance

* Up to 100 km cell sizes
supported with acceptable
performance

* Up to 200 active users per
cell (5 MHz) (i.e. 200 active
data clients)

* Optimized for low mobility
(0-15 km/h) but supports
high speed

* <20

* OFDMA for DL data
transmission

* SC-FDMA for UL
transmission

* User plane <5 ms .

* Control plane <50 ms

Channel bandwidth = 1.4,3,5,10, 15,20

Modulation types * QPSK, 16 QAM, 64 QAM
(UL and DL)

Duplex schemes * FDD and TDD

Carrier aggregation * No .

MIMO * Some (only for DL) four .
transmitters

Relay node * Yes *

Coordinated multipoint
Device to device

* Yes (ICIC)—optional .
- NO -

* 1 Gbps
* 500 Mbps in 15 bps/Hz
* 30 b/s/Hz
(up to 8 x § MIMQ)
* 15b/s/Hz
(up to 4 x 4 MIMO)

+ <100

* OFDMA for DL data
transmission

* SC-FDMA for UL
transmission

From idle to connected in
less than 50 ms and then
shorter than 5 ms one way
for individual packet
transmission

Yes (up to five of these
“component carriers,” each
offering up to 20 MHz of
bandwidth, can be
combined, which creates a
maximum aggregated data
pipe up to 100 MHz)

Yes (up to eight antenna
pairs for the DL and up to
four pairs for the UL)
Yes—more advanced (first
decode the transmissions and
then forward only those
destined for the mobile units
that each relay is serving)
Yes—elICIC

Yes

IMivaxog 3. Kbpua teyvoroyka yapoxmmpiotiké tov LTE
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4.3 4G

H e&éMén tov LTE @aiveron péom tov ekd0GE®V TOL 0KOAOLONGAY TNV TPATN ELPAVICT| TOL.
Yvuykekpéva, Omwg mpokvmtel and tov llivaxkag 4, amd tv €kdoomn 8 Ko émeita

Katoyphonkov onpovtikég fektiwoelg oto tpdtumo LTE [57].

Ao v 6ydon ékdoon 8 (Release 8) éwg v dékatn tétopt (Release 14), ondte kot £xovpe
1o LTE Advanced Pro (LTE-A Pro), emttevydnkav onpavtikoi 6tdyot, ot omoiot cuvoyilovtat
enontikd otov Ilivakag 5 kot apopovv 6€ dEKOTAAGLAGHO TOV pLOLOY HETAOOGNG dESOUEVMV,
m¢g Kabvotépnong owadoong, TG mEPOYNS KAALYNG Kol TNG EVEPYEWKNG amdOO0oTG.
[MopdAAnio vTOdeKOMAACIACTNKE TO KOGTOG 1TNG VTOOOUNG KOl  GUOKELMOV KOl

EKOTOVIOTAUCIAGTIKE 1 YOPNTIKOTNTO.

Soupova. pe 1o [66] tpeig ivar ot Pacikoi topeic tov PSNS exduevng yevidg: ot epopuoyie,
01 VTOOOUEG KOl 01 GUOKEVEC. LTO TANICLO AVTO, AV Ol EXKOWVWOViEG 6TEVINC (DVNe divouy Eva
ONUOVTIKO €DPOG EQUPLOYDV KOl VINPECIHV, Ol EVPLLOVIKEG EMIKOWVMVIEC UTOPOLV VO
001 YNGOLV TO, TPAYUATO OKOUT 7O OTOSOTIKA KOl 6 KAOe mepinTtmon o010 emMBLUNTO Kot

TEYVOLOYIKE EQIKTO oM UElO.

Version Released Info

Release 8 March 2009 First LTE release

Release 9 March 2010 LTE Enhancements

Release 10 Sept. 2011 LTE Advanced

Release 11 March 2013 LTE-A Enhancements

Release 12 March 2015 LTE-A Enhancements

Release 13 March 2016 Critical communication+other enhancement
Release 14 June 2017 LTE-A Pro

Mivoxag 4. 3GPP Releases oyetika pe to LTE [57]

LTE Release 8 LTE-Advanced Pro

W 10x data rate >
2 10x lower latency =
150 Mbps __ W 10x larger coverage =) New service
10 ms latency =Y 10x battery life =) capabilities
M 10x lower loT cost =
L_ 3 100x more capacity )

All backwards compatible with LTE
[Mivaxog 5. Avvetétnteg LTE-Advanced [67]
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XopoKTnpIoTIKG TOPAdEiyIoTo avoQEPOVTAL OVOAVTIKG ©T0 [66] kot cvvomtikd mg

axolovlmg:

‘Eva epotnpua faong dedopévav mepiéyel mAnboc mAnpopopidv (Lakpooken Keipeva,

ootoypaoieg, Pivieo), avtl oG HIKPNG TAPOYPAPOL Kol  UETAOIOETOL GE
devteporenta, avti 3 émg 10 Aentdv.

Ot actuvopkol €xovv mpdcsfacn oe mAnpoopieg (xaptec, oyédia Ktnpimv, Piveo,
K.AT.) mov gite mpooeyyiloviag &va MEPIOTATIKO, €ite dlEPELVMVTAG Lol VTTOBEDT),
KGvOUV T G0VAELL TOVG TTO AGPOAT KOl 0TOSOTIKT.

e oA Aiyo Kot VEEPTOADTIHO YPOVO 1 P®TOYPAPia EVOC £0POVICUEVOL OO0V, 1
evOg KatalnToOUEVOL OpACTN UTOPEl VO QTACEL G TOGOLG TOAAOLG Kol 0o
SLOPOPETIKEG VANPECIEC AMOOEKTES, TOV TOAAATANGIALEL TIC TOAVOTNTEG EMTVYOVG
avevPECNG 1 GOUAANYNG, AVTICTOLYA.

H m\npoogopia 6Tt ELafe ydpa Evo aTdynuo UTopel vo @TAGEL TaOTOTO Omd KAUEPES
mapokolovOnone Kar €tol vo evepyomonbel o UNYOVIGUOG OVTOTOKPIONG TV
VINPESIOV TOAD O YPIYOPQ KOl GOPESTATA e PEYOADTEPT ETOYOTNTO MG TPOG TIG
GLVONKEG TOV EMIKELTAL VO GUVAVTNGEL (T.)Y. GE TEPIMTMOT| ATVUYNLUATOG LE EMKIVOLVA,
VAKE, 08 TEPIMTAOGELG TTOL ATMOLTEITAL EKKEVGT] TOL YDPOL K.AT.).

Opoimg, M avtomdKplon TOL KPOUTIKOD UNYOVICHOD G TEPUITOCELS UEYOAMV
KOTOOTPOPOV 0O PLGIKA 1 avBpmmoyevy aitio, propet va fondndel onpavtkd and
duvapkong xapTec, EPAPLOYES Kalpo 1| ponG KUKAOPOPLaG.

Ov mapeyopeveg vrnpeocieg dMuoOclas acedietog mov oyetiCovtal pe TV 0dKN
OOQOAEWD, TNV EYKANUOTIKOTNTO, Tr AUEVIK] Kol TLPOCPECTIKY  EmMTPNON
foldociwv Kol dUoIK®V  TEPOYDOV  ovTioTolyd, pmopovv  va  Pondnbovv
ONUOVTIKOTOTO.

Ov gpyaociec 6e KpioWES VTOOOUEC UTOPOVV VO YIVOUV amodoTIKOTEPES, KAOMS
AYOTEPO TPOCHOTIKO UTOPEl V' amaoyoAndel AydTepec epyaTOMPES KoL Vo PEPEL TO.

o0 1 Ko KaADTEPA OMOTEAEGUATO.

Xe ke mepintwon, 10 4G Bewpeiton o koA Paorn yio vo vrootnpilel emKOVOVINKA

EQUPLOYES OMNUOCLAG AGPAAELNS, Y10, OAOVG TOVG AOYOVG TTOL S1eE0OUKE avalvON KAV 1OT, CAAL

Kupig Yoo To YEYOVOG OTL KOVOTOlElL owotnpd Tig amortoelg Q0S, avlextucdtnTog Kot

acpdrelog tv PSN. TMapdiinia, mopéyel t dvvatdtta vo, evomomBodv amodoTikd To

naiootepng texvoroyiag PSN (TETRA, P25, VHF, UHF), ue v apytektoviky oty Ewova

24 [51].

Teyvoloyikd to 4G o@eilel Tig avénuéveg duvatdTTEG AMYNG Ko petddoong vavtt tov 3G,

oV teyvoloyio MIMO ka1 TToivmhe&ia Opboymvikng Awaipeong Zvyvotrag (Orthogonal

Frequency Division Multiplexing - OFDM). Téco to MIMO 660 kot to OFDM gmnitpémovv
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HEYOADTEPN YOPNTIKOTNTO Kot gvpog {ovne, evd To OFDM mapéyel peyaivtepn toydtnto

amd TG KOpLeg TeYVoLoYieg mov Tpo@odoTovv to 3G, o1 omoieg mepthapPdvovv v TeXvOAOYia

IToAhamdn [IpdoPaon Atwaipeong Xpovov (Time Division Multiple Access - TDMA) ko
IHoAhamdn TIpocPaon Awipeong Kaodwka (Code Division Multiple Access - CDMA). Me 10

MIMO, 10 4G pewdvel ) copedpnon diktHov oe cuykplon pe to 3G, enewdn pmopovv va

vrootnpryBovv nepiocotepol ypnotes [68]. EmmAiéov, to npdtuno 4G Pociletor omokAe1oTIKA

o IP (mpwtdékorro Al0diKTOOV) TOGO YO TN UETAG00T QMVNG, OGO KOl Yo TN UETAd0oN

dedopévov. H caong dapopd pe 1o 3G, givor 61t awtd ypnowponotet IP udévo yuo petéddoon

OEdOUEVOV KOl ETLTPETEL T POVN UE SIKTLO UETAY®YNG KUKADLOTOC.

Avolutikd otoygeio omdd0oNG, GLUYKPITIKA UE TIG GAAEG YEVIEG KIWNTNG EMKOWVOVING

napovctdlovrol otov [livakog 6.

H £&éMén Tov Skt OV KivnTig

: 1G 2G 3G 4G 5G
EMIKOLVOVIOC
Agxoetio eppaviong | 1980 1990 2000 2010 2020
Tayomra | 2Kbps | 384Kbps | 56Mbps | 1Gbps | 10Gbps
Koabvotépnon - 629ms 212ms | 60-98ms | <lms
[Tivoxog 6. Z0YKPITIKG 6TOL(EI0 TOV SLUPOPETIKAOV YEVIOV SIKTOOV KIVIITHS ThAEQOViaG [66]
Smartphone
for Public Safety
Base Station RoIP «— $§27Vﬁj_“:
=
Mayng MGCF/ PSTN/
base Station MGW BLNM

Ewkéva 24. 4G LTE gvomoinen d10.QopeTik®dV TELVOLOYIKOV tpotimmv og PSN [51]
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4.4 5G

H «Téum yevidy TAETIKOWOVIOKOV CUGTNUATOV, YVOoTh 0¢ «5G», PpiokeTol o oV
emdpevn g edon, v «5G-Advanced» ‘Exdoon 18 (Release 18), mpocbitoviag cuvexmg
véeg duvatdTTEG KOl PEATIOVOVTOG TO XOPUKTNPIOTIKG TG Me v gvoopdtoon tov MCX
yapoxtnplotikdv g 17" ékdoong (Release 17) tng 3GPP efaceariotnkav kol Oieg ot
{nrodpevec mpodlaypapEs TV opyavicdY dNUOGLOG ACQAAELS. AAMAWMOTE TO YEYOVOS TTMG Ol
HITA pe o FirstNet, n ®wlavdio pe to Vivre 2.0 aAld kot to Hvopévo Bacilewo pe to
Aixtvo Yrnpeowbv Extoktg avaykng (Emergency Service Network - ESN) [69] éxovv 1on
Eexvnoel Tig dwadikaoies petdfoong mpog 1o 5SG, odnyovv ovolacTikd Tig e€eliéels vy Tal
EMOUEVNC YEVIAG aoVppata dNUocia dikTua ac@aieiog. Mio GUVOMKY ETOMTIKY ATOTVTMOGT
Tov XOp®V 7oV €00V ovamTOEEL, OVOTTOOCOUY 1) €XEVOVOVY GE OIKTLO TEUTTNG YEVIAG
mapovctdletar otnv Ewova 25.

Ta televtaio YopaKTNPIOTIKE TNg TEUTTNG Yevide mov mpotvmonombnkav (Exdoon 17),
KOADTTOUV OAEG TIG OMOLTOVUEVEG TPOOLOYPOAPES TTOL EVOEAEYDG TAPOVCIAGAUE GTO SEVTEPO
KEPAAOLO pe TITAO: «ATOITACEIS OTIC EMKOWVAOVIEG ONUOCLOG UCPUAELNGY. ZVYKEKPIUEVA TO
ovotnpa givat mo otifoapd kot a&lomoto, dlnbétel PelTiopuévn acedieia, VYNAOTEPO PLOUO
petdooonc dedouévav, yaunin kabvotépnon kot eEacearilel T0co Vv dwbecipudmra 660
KoL TV SOAEITOVPYIKOTNTA OVAUEGO GTOVE TPMTOVE OVTOTOKPITES OLOLPOPETIKMDY OPYOVICUDY
KoL VINPESIOV KadoTdVTag TO IGO0V BEIOMGTO pe T TOAAUOTEPN diKTLA OTEVIG LMVNG OTT™G

1o TETRA.

Xwpeg ov £Youvv avamtiel
Texvohoyia 5G

Xwpec oTLc omole ¢ £xouy avantuybei 56 diktua/texvohoyia
KaL £youy ylvel emevduselc 56

e SRt
3

B Aiktua 5G
0z AstToupyia
M Texvohoyia 5G
UTIO Qv ATTUE N
Eneviioeig
ato §G

'Ewg: lodviog 2022
Mnyf: GSA 56 Snapshot

@®06 statista %a

Ewova 25. Xaptng avantoéng epropikdv diktovwv 5G [70]
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TTopakdto Bo ENynoovpe aVOALTIKA TOVG AOYOVE Y10l TOVG OO0V GNUEPT Ol TEUTTNG YEVIAG
teyxvoloyieg emkowvaviag g 3GPP Bpickovtal oty o G eAGT TOVG Kot amoTeEAOVV TO

LEALOV oTa ETOUEVNC YEVIAS OikTLA OMUOCLOG OGPAAETiNG.
4.4.1 Kovpia yapaxtypiotikd tov 5G

Ta wOpo ypoxmpiotikd tov 5G ocvvoyilovior oT1c okdlovbeg Katnyopies, ot omoieg

akorloVOwg avardovrol d1e£00tKA:
4.4.2 Ewicyouévy Kivytij Evpolowvikotyta

To 5G umopei vo Tpoc@épel LYNAO €0pog {MOVNE KAl TOYLTNTEG KAVEC VO VTTOOTNPIEOLY TOGO
™V apeidopoun petapopd Bivieo vynAng gukpivelag 660 Kot peydAov oykov dedopuévaov. H
Evioyvpévn Kwntj Evpuleovikomra (Enhanced Mobile Broadband — eMBB) eivau
OepueMmong v ) Asrtovpyio gpopuoydv 6mmg n Atevpopévn Ipayuatikotnra (Extended
Reality — XR), mov amoitodv apeidpoun petapopd dedopévov  ueydiov  Oykov
dNuovpymVTaG vEOLS TPOTOLE oAAnAemiopacng petald tov ypnot@v. H Opaocn tov
vroroytotdv (Computer Vision - CV) kou n unyavikn pédnon (Machine Learning - ML)
TEYVOLOYIEC TOV CLVOVTMVTOL G TANO0G EPUPLOYDY GTOV TOUEN TNG ONUOCLOG AGPAAELNG KOl
Mg mwpooTaciog Tov ToAitn mpovmobiétovy v Vmoapén e eMBB. Aliwote ovtég ot
teyvoloyieg padi pe to Antikd Awadikrvo (Tactile Internet -T1) [71]) mpoc@épovy onuavtikég
AboElG ot OMuovpyio. PEOAMOTIKGOV EKTOIOEVTIKOV GEVAPI®V GTOLG opyovicuovg PS,

HELOVOVTOG £TG1 TO KOGTOG EKMAIOELONG TOL TPOCMIIKOV OLEAVOVTAG TOPIAANAL TN

GUULLETOYN.
Evioyopévn kivnm) evpulovikdmra
Gigabytes oe devtepbiento —I_n
3A Bivteo. UHD o66veg
e , . Epyoucic kot 6taokédoao) oto cloud
Elvnvo omitvktipto
Enovénuévn Ipaypatkdéma
Brounyovikn autopatonoinen
Egappoyég kpicymg onpociog
Elomvn IIohn Avtoxwvovuevo oynua
Mol emkowvovia E&upetid a&omot emkovmvia
LETUED [ 0VOV LLe younA KabvoTépnon

Ewoéva 26. To épapa tov ITU ye 1o 5G. ITU-R M.2083 [72]

74




User experienced
Peak data rate data rate
(Gbit/s) (Mbit/s)
[\ A

20\ —— ——~ /100

Area traffic
capacity -
(Mbit/s/m?) 19

Spectrum
efficiency

500
. Mobility
(km/h)

100)('
Network 4~

energy efficiency

100 —_—\1
4 |
Connection density Latency
(devices/km?) (ms)

Ewoéva 27. Ipodwaypagég g Aiedvoig Kivntiig Tniemkowoviog (International Mobile
Telecommunications IMT-2020) yvootéc kot wg 5G [73]

Emiong v wpodtn @opd mopéyeton 1 duvatodTTo, VAOTOINCONG CEVOPIOV AVEQIKTOV V.
TPUYUOTOTOINOOVV GE PLGLOAOYIKEG GLVONKeES OTTmG 1 e£OUOIMON UEYAA®MY KOTAGTPOPDV,

GEIGUOT — TANUUOPES K.AT..
4.4.2.1 Moliko Aodikrvo twv Hpayudtwv (massive loT - mloT)

To 5G umopei vo. Tapéyel TavTOYPOV GLUVOEGIUOTNTO, GE £C EVO EKOTOUUDPLO GUVOEGELS AVEL
TETPAYOVIKO  YIMOUETPO. AVTA 1 7TLKVH ouvdecdtnto  €ivarl  amopoitmtn vy ™V
AMOTELECUATIKY Agttovpyio Tponyuévov epappoydv tov 10T ot Blopnyavia (Industrial
Internet of Things -1IoT).I'a mopdderypo n GLAAOYY TEPACTIOV OYK®V OEBOUEVOV OmO
extetapévo diktoa oodntipmv, mov YPNoUOoTOolEl 1 TEXVNTH VOnpooLvn og EEuTVoug

6T00pHoVG NAEKTPOTOPAYMYTG OTOCKOTMVTAS 0T PEATIOON TNG OTOJOTIKOTNTAS TOVG.
4.4.2.2 Ymnpeoics Kpioywng Amootoric (Mission Critical Services - MCS)

INo epoppoyég kpioyng amoGTOANG, OTMG VTOVOLO OYNLOTO 1) OTOUOKPVOUEVES LOVAOES
evtatikng Oepomeiog (ME®), n afomotio ko n taydtnta g ovvdeons eivon oTikng
onuooiag. To 5G pmopel va petapépet peydho oyko dedopévev pe kabuvotépnon Hkpotepn
tov 1lms, vmoonpilovtog HE OOQAAEWN TEPMTMOOELS, OTIC OMOieg £€vo. KAAGHO TOL

devtepoAémTov umopel va kdvet T drapopd petaly {ong kot Bavatov.
4.4.2.3 Daouo kor ooyvotyres Asitovpyiag tov 5SG

O oyedloopdc evog OIKTOOV HE T TOPOTAV® YOPOKTNPIOTIKE, 1KoV Vo vrootnpifet
EQUPLOYEC VYNADV OTOLTHCEWDV amTOTEAEL Lo TOADTAOKT dladikacio. Me 0edouévo TMG Yo

OQVTIKELUEVIKODG AOYOVG 0V LOIGTOTOL L0 TPOGEYYIGT] KOV VO, KOADWEL OAEC TIC OVAYKES
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OTMOC Y10 TAPAELYHOL TV LETAPOPA TOAD LEYOAOL GYKOV SedOUEVOV, TNV KOALYN UEYAA®Y
OTOGTAGEMY, 1| TOV GLVOVLUGUO TOV TAPATAV®, OG GUVERELL AVTOV, Ol OUAdES Epyaciog TNG
3GPP odnynnkav otn emhoyn 1p1ov {OVAOV GTO PAGLO GLYVOTHTOV Y10, TV ETITEVEN TOV
TOPOTAVED OTAITNCEDV.

O1 ovyvotnteg Aettovpyiag [74] tov 5G Egxvovv amd v xaunin (dvn kdto tov 2GHZz kot
QThvel €o¢ TIC €EOUPETIKG VYMAEG GLYVOTNTEG YVAOOTEC O «YIAOGTOUETPIKG KOUOTON
(mmWave). H gacpotikny ovt evelMéia eEac@olilel 1060 TIC HETOSOCEI O HOKPIVEG
ATOCTACELS HE YPNON TOV YOUNADV CUYVOTHT®V OGO Kol TIS UETOOOCEIC UEYOAOL OYKOL
OEJOUEVOV LE TNV YPNOT TOV LYNADYV GUYVOTNTOV. ZUYKEKPILEVO 0L TPEIS (DVEG GLYVOTNT®V
v diktowv 5G etvou:

a. H vynin {ovn (mmWave) mopéyet Tig vyniotepeg cuyvotnteg Tov 5G Kol GLUYKEKPIUEVA
a6 24 GHz émg mepimov 100 GHz. To 5G vymiig (odvng Bewpeitoan ek @OGEDS HIKPNS
euPéretag, Kobmg o1 LYNAEG cuyvoTNTES €ival duckolo va d1adobobv péoa amd eumddlo.
Emumiéov, n kdloyn ot yiioctopetptkny {ovn gival TEPLOPIGUEVT] KOl ATULTEL TEPIGGOTEPES
KLUWELOELDEIG VITOSOEG.

B. H pecaia {dvn Aettovpyel oty meproyn 2-6 GHz kot dabétel yopntikdnto KatdAAnin
YOl AOTIKEG KO TPOACTIOKEG TTEPLOYES e pLOLOVG peTtddoong g TAENG exaTovTadwv Mbps.
v. H younAn Covn Aettovpyel kdto and 1o 2 GHz kol mopéyel evpeio kaAvyn. Alhowote
Tuiuo ovtng g Covng ypnotpomnoteitor onpepa and to 4G LTE. Katd cuvénewn kot ot

emdooelg etvon avriotoryes pe tov 4G LTE.
4.4.2.4 Apyitekrovikny diktoov 5G

H emkowovieg 5™ yevidg oyedidotnkay yur vo evompat®oovy &éva mAR00g &V uépet
AVTIQOTIKOV omottoe®v Kou mpobmofécewv. 'Etol teyvoloyieg Ommg 1 1deatomoinom
Aertovpyuwv diktvov (Network Function Virtualization - NVF) kot n xabopiopévn and
Aertovpykd diktomon (Software-Defined Networking - SDN) avomtdybnkov pe otdéyo vo
e€acearicovy v amaitovuevn gveMéio TOV HEALOVTIKOV SIKTVMV KOl KUPI®MG TOL SIKTVOV

TLPNVO.

4.4.2.5 Iocororoinon Acitovpyios Aiktoov (Network Function Virtualization - NVF)

H NVF ypnowonotel dadikacieg Aoyiopukod pe T omoieg avtikabiotd vanpeciec mwov

TOPEXOVTOL OO VAGUIKS TOL SIKTOLOV.
= O éheyyog OUTOV TOV SL0SIKOCIOV Tpoyuatoroleiton and évov endmtn (hypervisor),
éva mhaioclo evopynotpwons (Xy. 3) mov eiéyyetor péow  AOYIGHUKOD TO Omoio

kaBopilet kar v diktdwon (SDN).
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= Me mv NVF gfacporiletor n pelmon TOV KEPUANIOK®OV KOl AELITOVPYIKOV d0TOVOV
(Capital Expenses — CAPEX, Operational Expenses — OPEX) kot emttoyvvetat M
avamTLEN TOV SIKTO®V.

= H ocvuykekpipévn Agttovpyios OmMOTEAECE OMAITNON TOV TNAETIKOWMVIOKAV TOPOY®OV
7ov emupovoay va AEITovpyodv amopakpucpéve Kévepa dedopévav (data centers)

UE 6TOYO TOV ATOd0TIKOTEPO EAEYYO Kol TNV PeATinomn Aettovpyiog TV SIKTV®OV TOVC.

Yy Ewova 29 BAémovpe o TUALOTO 0O TO OTTOi0, ATOTEAEITE TO TANIG1O0 KO T OTTOi0L EIVOLL:
Ewovikég Mnyovég (Virtual Machines — VM) ot omoieg Bpiockovtor 60 KAT® TUAUO TOVL
miouciov. To enimedo eucovikomoinong to omoio ypnotponolel tig VM yuo v ektéleon tov
dapopetikdv Agrtovpyidv Tov diktvov (Network Function — NF).To vAopikd tov diktdov to
onoio Ppiokeron kGtw and tig VM. Tovg emtayvvtég (Accelerators — A) mov e&acporilovv
TNV QTOPOITI TN VIOAOYIGTIKT 1YV V1o TIG KPIoleg Aettovpyieg ol omoieg amaitovv eEapetikd
LIKPOVG 1pOvoLs kaBuoTéPnong, Kol dev givatl ePKTo va VTosTnPLBohv anOTEAEGUATIKE o

v [deatomompévn vrodop).

YipnAn Zavn
KdAupn
24 GHz + (XIALODTOPE LKA

g

56 Meoaia Zwwn <6GHz

Ewova 28. O {dves suyvotiTov Tov 5G [74]

¥rndpwpa
=== Aoywi ZebEn
[ [MialoLo evopynoTpwong ] —  uoiki ZEbE]
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Ewéva 29. NVF mhaioro [75]

4.4.2.6 Adiktowaon kabopiouevny e Loyiouixo (SDN)

O1 kbdpiec Aettovpyieg g SDN (Ewcova 30) eivor:
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=  Noa dwywpilet T dwdikaciec eAéyyov (control) Tov SIKTVOV Kol TOV SEGOUEVOV TOV
xpnotn (data / user)
= No aokel Tov kevrpkd éreyyo
=  No kdvel ypnon g agapeTikotntog (abstraction) tov oo eEonMopod and Tig
VN PEGIEC.
= No emtoyyavel TV OUTOUOTOTOMHEVT] KOl TPOYPOUUATICOUEVT SIOUOPO®OT TMV
otolyeiov diktvov (infrastructure)
Avtég ot dvo ave&aptnreg Sepyacieg, 1 NVF xow 1 SDN éyxovv 1 duvvatodmta vo
AELTOVPYOVV HEHOVOUEVO OAAG Kol oLVOVLOCTIKA, PEATIOVOVIOG HE QUTOV TOV TPOTO TNV
AOdOTIKOTNTO TOV GUGTHLOTOG. XTov Topéd Twv PSN vt teyvoroyio €yl doKaoTEL HE
emtvyia oto épyo SOftPSN [76] efoopariloviag v TPOTEPALOTNTA TV KANGEOV TOV
TPOTOV OVIOTOKPUIIOV TNV 0E0MOTIO Kot TNV TOAD Hikp] KaBuoTtépnon Tov GLGTNHHOTOG.
Amédelle emiong TNV €UKOAID EMAVEYKOTAGCTOONG TOUMV OTO UEAAOVTIKG KOWEAMTA SikTva

YEYOVOG TOL UEUDVEL ONUOVTIIKE TOCO KEPOAOLOKE OGO KOl TO AETOVPYIKA £Eoda TV

TAPOYWOV.
( )
" " Emuyetpnotakég
ZTpwpa Epappoyng . I
€Qappoyeg
- J
AP| API API

( Yrpeoaieg biktbou A
Stpwpa EAEyyou

. 7
ETpwpa eAéyyon TN vnodopic
Stenagi, iy, OpenFlow

4 A

FUOKeUA AKT 6oL I I TuoKev MkTioL I
Stpwpa Yrodoprg
Ivokev AKToov
. J

Ewova 30. Apyrrektoviki) SDN [75]

4.4.2.7 Aixtoo Ivpnvo

O mopnvag Tov 5G oyeddoTnKe amd TV apyn HE Mo vEL PIAOCOPIo MOGTE 01 AELTOVPYIEG TOL
SIKTVOV VO UTOPOVV VO, TUNUATOTOLOVVTOL 0vVEL VINPecic. AvTOg gival Kol 0 AOYOG Yo TOV
omoio ovoudotmke Apyrtektoviky] Baciopévn oe Yanpeoieg (Service-Based Architecture —
SBA). Ztn véa avt apyttektovikn Tov Ttupnvo (Ewdva 31) dwokpivovpe:
= Efomhiopog Xpnotn (UE): Zvokevéc dmme ta 5™ yevidg kivntd ko tablet éyovv
duvatdomnto va ovvdebovv péow tov Padiodiktoov mpdcPoorng (Radio Access
Network — RAN) otov mupfve. apyikd, mpv TEMKAE amokTioovy mpdofacn o610

eEmtepikd Aikrvo dedopévov (Data Network — DN), . diadiktvo.
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Tn Aerrovpyio Awyeiprong IpocPaocne kot Kwvnrikdétrag (Access and Mobility
Management Function — AMF). H vanpecio avt Aettovpyel g eviaio ompeio
€16660v TpodcPacng tov UE. Eivar vmevbuvn yia ) doyeipion eyypoeng (registration
mgmt), dwyeipion mpoortotnrag (reachability mgmt),vrootipién  dodikacidv
motomoinong avbevtikdmrog (authentication), aocedAewag (Security), ocvOvdeong
(connection mgmt). Mg Bdon v vanpeoia mov amottei o UE, 1 AMF gnidéyel v
avtiotoyn Aettovpyior dayeipiong cvvedpiag (Session Management Function —
SMF). H SMF avaloupdvet t dwaygipion (£yKatdoTac, TPOTOToinct, TepUaTIGUO)
TOV Sessions, v ekympnon Kot dwyeipion devboveewv IP otov UE, v dwayeipion
Kot tov €leyyo g kivnong (User Plane — UP) kB¢ kot tv Agttovpyio emmédon
ypom (User Plane Function — UPF), emiong avolappdver kot v OGLAAOYA
OEdOUEVDV YPEDONC.

H Asttovpyio emmédov ypnotn (User Plane Function — UPF) petagéper ta IP
dedopéva (emimedo ypnotn) avdueco otov e£OMAGUO TOV ¥PNOTH Kol To EMTEPIKA
diktva. Extdég omd 1o 011 omotekel onueio dSwuovvoeong pe eEmtepikd diKToa,
aoyoheitol emiong e TNV dpopoAdyN o™ Kol TPomONoN TakETOV Kafdg emiong Kot Le
v dwyeipton QoS yia to UP.

H Agrrovpyia IMolrikng EAéyyxov (Policy Control Function — PCF) Awayepileton tnv
TOAMTIKY] TV amaitoemy Tov QO0S kol TV pomdv NG Kivnong amd SlopopeTIKEg
VN PEGIEG EAEYYOVTOG TAVTOYPOVA KO TIG TOALTIKES YPEDCEDV.

H Evomomuévn odwoyeipion dedopévav (Unified Data Management — UDM)
avaiopfaver ) Anpovpyio T@V TIGTOTOMTIK®V TNG O0d1KAGIOG MGTONONGNG
avBevtikdomrtag, v g€ovolodotnon npodsPacng twv UE Bdacel g cvvdpourg, v
Slyelpton TV GUVOPOUDVY, TIC YPEMDGELS, KaODC emiong Kol TV amodnkevon TV
AMF kot SMF mov e&uanpetolv Toug Kivntovg otadponc.

H Asgitovpyia ITistomoinong Avbeviikdmtog (Authentication Server Function —
AUSF). Yrmootpiletl ™ dadikaocio motomoinong g avbeviikdtntog .

H Asrrovpyio. Eeoppoyng (Application Function — AF) Yroompilet ti¢ Srodikooieg
wov oyetilovral pE TIGC €QOPUOYEG OTMMOC: T EMOPOOT TOV EQPAPUOYDV OTN
dpopordynon g Kivnong, 1  ovvepyaoia pe tnv PCF.

H Agttovpyio emhoyng tunuatonoinong diktvov (Network Slice Selection Function —
NSSF), TIpayupotomoiei emAoyn tov tunuatov (slices) mov s&vmmpetodv tov UE,
kaBopilovv Tig emTtpendpEVES TANPOPOpiec fonbelag Yoo TNV EMAOYT TOV TUNUOTOG
dwrovov (Network Selection Assistance Information - NSAI) kot tov cuvorov TV

AME mov g&umnpetovv tov UE.
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NEF NRF PCF UDM
Network Exposure Network Repository Policy Control Unified Data
Function Function Function Management
1 AUSF AMF SMF
Authentication Server Access and Manag ion Manag it
‘ Function Mobility Function Function
// (//
el // p
UE - RAN UPF

User Equipment Radio Access Network User Plane Function
Ewova 31. Apyrrexroviki) Mupive Awroov 5G [75]

4.4.2.8 Aixtvo Poodiompoofoons Exouevng eviag

To Aiktvo PadionpdoPaong Emodpevng T'evidg (Next Generation Radio Access Network—NG-
RAN) g&aoc@aAilel Tnv au@idpoun eXKOV®OVIO TOV KIVNTOV GLGKEVOV UE TO KEVIPIKO diKTLO
5G. H véo avtn apyltektovikn mapovotdlel onUOVTIIKG TAEOVEKTAUOTA OO gveiiéia,
AmOdOTIKOTNTA, EVD TAEOV UmopEl Vo, vmootnpi&et Kot Eva TAN00C VE®V TEPITTOGE®V YPNONG
K0l DVINPECIDOV GE GUYKPLoT UE TNV Tapodoctakt apyrtektovikny RAN.

Amoteleitan and 6vo tuquata: (a)to Kevipomomuévo kot (B)to Kortaveunuévo tunfue [77],
EMTUYYAVOVTOG £TGL Ol AEITOLPYIEC TOL IKTVOL VO, EKTEAOVVTOL GE OLUPOPETIKEC TOTODETIES.
To kevipomomuéVo TUNHA TG OPYLTEKTOVIKNG PpilokeTal oto Kévipo dedopéveov (Data Center
— DC) xot omotergitar omd v kevepikn povada (Central Unit-CU) kot v katavepnuévn
povada (Distributed Unit - DU). H DU Bpioketotr oto otabud Bdong ko givor veevbovn yia
TNV EKTEAEOT AEITOLPYLOV OV GYETILOVTAL UE TIC POSIOEMIKOWVMVIES, OMMG 1 SLUOPO®ON
déoung kot m Swyeipon mopespPordv. H CU eivan vmevBovn yoo v extédeon tov
AELTOVPYIDV EAEYYOL Kot dLoryelplong Tov SIKTHOV.

A&omoidvtag v NVF, n onolo emtpémer 1 S0popeTikn Stoyeipton TOALATADY POV
kivnong, e&aocpoiifovtag younin kabuotépnon yio EQUPUOYES TPAYLOTIKOD YpOVOL Kot
peyodutepn evpulOVIKOTNTA Y10 POEG Pivteo, apKeTEC ydPeG OT®S T0 BEAY10 Ko  DvAavdia
avértoéay tov Okd Tovg KOopUud kail a&lomoincov 10 PadlodikTvo TOV TOPOX®OV KIWWNTAS
TNAEPOVIOG VIOl VO KOADWOUV TIS TNAETIKOWOVIOKEG OVAYKEG TOV VINPECIOV ONUOCLHG
0cQAAELOG.

‘Eva emiong onuovTIKO YOPOKTNPIOTIKO 1TNG VEOG OPYITEKTOVIKNG €lvar M ypnon g
Yroloyiotikng Axpov (Edge Computing — EC). H EC emupéner v ektéheon Tov
AETOVPYIOV TOV OIKTOOV 7O KOVIA OTOV YPNOTH, HEWmVOVIOS TNV Kobvotépnon kot
Bektidvovtag Tig €mdOCEIC. Mg TV OmOKEVIPMOOT] TOV AETOLPYLDY TOV OIKTOHOL KOl TN

UETAKIVION TOVG 7o Kovtd otov ypnot, eéaceoliletar 1 Peltioon tov enddcEmV GE
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EQOPLOYES TPAYLOTIKOD YPOVOV EVD EMITPEMEL KOl VEES TEPUTTMGELS XPNOMS, Onwg To 10T Kot
T ACVPUATO STKTLO GO T P@V.

Ev xotoxieidt, 1o NG-RAN amoterel éva gvéhikto, khMpokovpevo kot aldmoto diktvo
padtonpdécPacng. Me v ypfion TPONYUEVAOV TEYVIKAOV, TNV VIOGTNPEN TOAAATA®V (OVOV
GLYVOTNTOV, TNV TUNUATOTOINGT TOL OIKTOOVL Kol TNV LTOAOYIGTIKN GKpmOV 10 KaOloTOOV
TOPOITNTO GOUIKO GLGTATIKG TG [TEUTTNG YEVIAS PASIOETIKOIV®VIDV.

Ot dvo mo onuavtikég mpoodnkeg g 17" éxdoong (Release 17) eivar m dvvatdmto
amevbeiag emkowmviag pe pn eniyeio diktoa (Non-Terrestrial Networks - NTN) kabmg kot 1
duvatotnto a&lomoinong [og eAappitepng €kdoong Yo epappoyég tov loT. H mpot
onuavtikny mpocstnk, e&oceoirilel yio TpdTn QOopd oTOV TEMKO YpNoTn TPOcPaon pe TV
TEAIKT] TOL GUOKELN, O WUN emiyeln OiKTLO, YEYOVOG TOV EMEKTEIVEL TNV KOALYT 1TNg
EMKOWVOVIOG GE TEPLOYES YWOPIS TNAETIKOWVMVIOKEG VTOOOUEG. Avtiotolo m  OgvTepn
TpocOnkm e€ac@aAilel TNV dlayelplomn Kol TNV ETKOVOVID, OA®V TOV SIKTO®V acnThpOv LE
a&lomioTtio Kol YoUNA KotavaAwnor). Ztoteia mov uropodv va alomombody oty avdmtuén

VEDV QOPNTAOV GLGKEVMV Y10 TOVG TPMTOVS OVTOTOKPITEC.
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Ewova 32. NG-RAN kevtpomomnpévo ko kotavepnuévo cvotnpe [77]
2020 2021 2022
T BT O TR BT BTN BCE e
TSGH#86 TSG#S?  TSG#88  TSGHBY  TSGA90  TSGH#91-e  TSGH92-e  TSG#93-e  TSGH94-e  TSGH9S-e  TSGHO6  TSGHIT
Dec. Mar. Jun. Sep. Dec. Mar. Jun. Sep. Dec. Mar. Jun. Sep.

Rel-16
Stage 3

Freeze

Rel-17
Package

Rel-17
Protocal
Coding Freeze

Rel-17
Stage 3

(content)
Approval

Freeze

(ASN.1, OpenAPI)

Ewova 33. Ta 6tadra ohokipmong g 17ng ékdoong. Iinyn: 3GPP [78]
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Soppova pe v 3GPP ot toueic tov 5G pe Tig omoieg ot oUAdEC TEYVIKMDY TPOdLNYPUPOY

(Technical Specification Groups — TSG) aoyoAnonkav yio v avamtoén kot ovapaduion tov

npotdmov otny 17" ékdoon givar o1 mapakdtm (Ewovo 33).

443

Beltidoeig oty mhevpikn ovuvdeon (Sidelink) [79]

Yvokevég peiopévng wovotntag (Reduced Capability - RedCap) yio ™ véa {dvn
(New Radio — NR)

Enéxtaon tng Aettovpyiog NR ota 71GHz

[eportépm Bertimoeic o MIMO yuo NR

NR og un eniyeio diktva NTN

IoT péom NTN

Bektibvoeig e&owcovounong evépyetag tov UE yio NR

Bektibhoeig atnv ohokAnpouévn mpocfoon kot tnv omicolevén yuo g NR

Beltioon tov tepoyiopod tov Padiodiktvov npocPaone (Radio Access Network —
RAN) yio To NR

Beltioon tov amatioemv g Padiocvyvotntag (Radio Frequency — RF) yio NR
Covn ocvyvothtov 1 (Frequency - FR1)

2vykpitika yopoxtnpiotird oo 5G, ue o 4G kou 3G

To 5G meprapPdaver onuavtikés feltidoelg oe oyéon pe 1o 3G kot to 4G. Opiopéveg omod Tig

Baocikég drapopég avarlvovTaL ToPaKAT®:

Tayomra: To 5G mpoopeper oNUOVIIKA VYNAOTEPEG TOXLTNTES ANYNG Kot
petapoptmong oe ovykpon pe 10 3G ko to 4G. To 5G pmopel va mpoc@épet
tayvTTeS AYNG £0¢ Kot 20 Gbps, evd to 4G €mg 1 Gbps kot 10 3G éwg 42 Mbps.
KoabBvotépnon: To 5G éyet moAd yopnidtepn kabvotépnon and 1o 4G 1 10 3G. To 5G
éxel kaBvotépnon nepimov 1ms, evd to 4G €yetl mepimov S0ms kot to 3G £xel mepinov
100ms.

Evpoc Lavne: To 5G umopet va vmootnpietl evpog Lmvng ¢ kot 800 MHz, evd to
4G vroompiler evpog Lmvng émc kat 100 MHz kot 1o 3G vrootnpilel evpoc {dvng
¢w¢ ko 20 MHz.

Xopntkdémra: Ta diktva 5G pmopodv va dwoyepiotodv €og 1 exotopuudplo
GLOKEVEG VA TETPAYOVIKO YIMOUETPO, TNV 1010, oTiyur] mov Ta diktva 4G Exovv
dvvatotnra yio 100.000 kot ta diktva 3G émg 16.000 cuokevéc.

Evepyeiaxn amoddoon: Zouewva pue tovg [80] [81] [82] [83] [84] ta diktva 5G givar
7o omodoTikd and ta diktva 4G kot 3G, pe KAVOTNTO UEIMONG TNG KATAVAAWDGOTG
evépyelng €wg 90%.H evepyslokn omdd00m OMOTEAEL OMUOVTIKY TOPAUETPOS TOV
KNtV SIKTOmV, Kabdg pumopel va cupPdiel oty mopdtacn g diapkelag {ong g

UTOTOPIOG TOV KIVITAOV GUOKEVMOV KOl OTN WEI®MON TNG GLUVOAKNG KOTAVOAMGNG
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gvépyelog Tov otktoov. Ewdikdtepa yia tovg opyavicpods PS kot to diktve PSDR cg

TEPIMTMOGELG TOV £XOVV KOTOGTPAPEL LEPIKDG 1] OMKOG 01 KPIGILES VITOOOUES TTOPOYTS

evépyewag, N dvuvatdmra Aertovpyiag ad-hoc dwktdwv pe petwpévn Katavoiloon

OmOTEAEL OTUAVTIKO KPLTHPIO Y10 TNV TPOKPLOT TNG GLYKEKPHEVNS TEXVOLOYinG oTal

PSDR diktva emdpevng yevidg. AkolovBolv opiopéveg Pacikés Slopopég oty

gvepyelokn omodoon petasd Tov diktowv S5G, 4G kot 3G:

% Kotavédioon evépyelag BS: Ot 5G BSs katavaidvouy Aydtepn evépyeia amd
toug otafpovg Paong 4G kot 3G. T mopaderypa, évag BS 5G pmopel va
Katavardvel To 50% tng evépyetag amd Evay otaduod Baong 4G o tov idto dyko
Kivnonge.

+  Kotavédimon evépyelag kivnmg ovokevnig (Mobile Device - MD): Ot 5G MDs
KATOVOADVOLY AlyOTEpPT evépYeEld Omo TIG Kwvntég ovokevéc 4G kot 3G. T
mapadeypa, éva gévmvo Aépwvo SG pmopel va KatavoAdoel £mg kot 90%
Ayotepn evépyelo amd to avtiotoryo 4G yio Tig 1d1EG EPYAGIES, OPAKTNPIOTIKO
WiTEPO CNUOVTIKO Yo TNV TOAD®PN YXPNoN oto medio 6mov 1 SuvatoOTNTEG
TPOcPacng oe TYES TPOPOSOGiaG vl TEPLOPIGUEVEG,.

@ Avvatdomto oavactodng Asttovpyiag: Ta diktva 5G dwbétovv Svvatdmmra
OVOLGTOANG AELTOVPYIOG OV EMTPEMEL OTIC KIVNTEG GVOKELES Vo £01KOVOLOVY
gvépyeln Otav dgv ypnotponoodviol. Avtd umopel vo PEIDMCEL GNUOVTIKA TNV
KATOVAA®GOT EVEPYELQS TOV KIVIITOV GUCKELMV KOl VO TALPOTEIVEL TN SLPKELN
AELTOVPYIOG T®V GUGKELDV.

%  Evepyswoxd amodotikéc wepaieg: Ta diktva 5G ypnoylomorodv evepyelokd
OmOdOTIKOTEPES KEPQIEG WIKPOTEPNG KOATAVAAWOONG OO TS OVTICTOLYES TV
dwrvov 4G ko 3G.

Awyeipion mapeppfordv: Ta diktvo 5SG ypNOLLOTOIOVV TPONYUEVES TEYVIKES
dwayeipiong mapepPordv, 6mwe n dapdpemon 6éoung (Beam Forming — BF),
gmTLYYGVOVTOg £TOL TNV UEIMON TNG KOTOVOA®MGN EVEPYELNS TOV KIVNTOV
GUGKELAV.

% Tepoyiopog dwktoov (Network Slicing): Ta diktve 5G  pe  dvvatdmnreg
TELOYIOUOD TOL OIKTOOV, WUTOPOVV VO, EMITPEYOLV OLOPOPETIKEG GUUPOVIES
gmmédov vmnpeowny (Service Level Agreement - SLA) ywo St0popetikég
VINPEGIEG £XOVTOC MG GLVETELN TV HEI®ONG TNG KATAVAAMONG EVEPYELNG.

Sounepacpatikd 0o avaeépope Tog Ta diktva SG dabétovy KaADTEPT EVEPYELNKN

amodoon [80] amod ta avtiotoya 4G kot 3G pe onuavtikd opéAn 1060 oty Peltioon

g ddpkelag NG TG UTOTOPinG T®V KIVIITOV GUGKELMV 000 Kol oTn Helmon g

GUVOAIKTG KOTOVIAMONG EVEPYELNS TOV OIKTVOV.
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Ewova 34. 5G Zdveg Aertovpyiog og dropopetikés ydpec. IInyn: Devopedia [85]
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Ewéva 35. Evepysroxi) anodoocn og cuvaptnen g (o) amdotacng petaéd kabe RAN ko tng £&vmvng

6VOKEVNG TOV Yprioth Kot (B) apBpé s&vavev cuekevav [80]

=  Acodieio: H acpdiewn ivor o kpioun mapduetpog tov PSDR, xafdg copfdiiet

otV Tpootocia and v mapofioon dedopévav kabdg Kol GAL®V LopPoOV emBEcEmV

TO0L

KuPepvoympov. AkorovBovv opiouévec Pactkic dapopéc oty ao@dieio [86]

peta&d tov diktowv 5G, 4G kot 3G:

@,
0‘0

0
0‘0

AvBevtikonoinon kot kpvmtoypaenon: Ta diktva S5SG  ypnouomolody
1oyLPOTEPEG HEBADOVE EAEYYOV TAVTOTNTOG KOl KPLTTOYPAPNoNG amd Ta dikTua
4G «kar 3G, Omwg n  xpuvmtoypdenon 128-bit  Zovbetov TIpdTvmov
Kpvunroypagnong (Advanced Encryption Standard — AES). Avtd cupPdaiiet
otV npoctacio and embéoelg evdlduesov (man-in-the-middle) | GAhec popeég
embécewnv oToV KLPepvoymdpo.

Ideatomoinon (Virtualization): Ta diktva 5G ypnowomotovv v (NFV) evod o
KkaBopiopdg g diktvwong payuatonmoteitoan pe (SDN) 1o omoio dwoyepileTon
7060 TNV 10€0TONOINGCT TOV AETOLPYIOV SIKTOOL 000 Kot TN Peltioorn Tng
aocpdreng. ‘Etor eEacpaliletor N avantuln guEMKTOV TOMTIKOV 0CQOAEING

TPOCPEPOVTAS TOVTOYPOVA KOl KAADTEPT TPOGTAGIO 0o KVPEPVOETIBETELS.
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% Tepoyiopog dwkroov  (Network Slicing): E&ooeaAiler tov  oyediacud
SLPOPETIKAOV TOMTIKMOV 0oPUAEINS Yio SLopOPETIKES VI PEGies, eEacpaiilovtag
pe ovtd Tov TpOTO TNV KaADTEPT TpocTacia and KuPfepvoemiBécelc.

Eyyevn yopaktnpiotikd acpareiog 5G: Ta yoapaxtmpiotikd aceareiog tov SG
OmOTEAOVV OVOTOCTOGTO TUNILOTO TOL GUGTHLATOS, KOl TAPEXOLY AGPAAELN 0T
dxpo og dxpo (End-to-End) oto diktvo 5G.

% Aocopddela 4G: To tpotumo 4G daBETeL YOPAKTNPIOTIKA UCPUAEING TTOL UTOPOVV
VoL EPOPLOCTOVY, QAL OeV elvar eyyevr.

% Acopdrela 3G: To npotumo 3G vrootnpilel Pacikd YOPAKINPIOTIKA ACPUAELNS,
OTMG TIGTOTOINGON TAVTOTNTOG Kol KPLLTOYPAPNOT), OAAGL OV €ival TOGO 1GYLPA
600 atd TV diktdwv 4G kot 5G.

®o mpénel emiong va BEcovpe VITOYN TOC T OGEAAELD €VOG OIKTOOL AGVUPLOTNG

emkovoviag ennpedletal amd moAL0DE TOPAYoVTEG YEYOVOC TOV OEV EMITPEMEL

gbkoha TNV yevikevon. Ilapdia avtd, €ivol aGPUAEG VO GUUTEPAVOVLUE, TOS T,

diktva 5G dBétovy 1GYVPOTEPOVS UNYOVICHOVG acpaAeiag amd Ta diktvo 4G Kot

3G, kot avtd pmopet va cvpPdiel otnv mpootacio and mapaPldcelg dedopuévav, 1

ALV popedv emBécemv amd Tov KuPfepvoympo.

AwBeoipdmra: H dwbecyuotnto avagépetol omny 1Kovotnto evog SIKTOoV va

TOPEXEL VN PEGIEG GTOVS YPNOTES OTAV Kot OToL ypetdleTat. 'Eva yopaktnplotikd mov

Bpioketon oTIG TPMTEG TPOTEPALOTNTEG GTN AIOTO TOV AMOITCEDY TOV OPYOVIGHDV

PS, pe epappoyr oe ocevaplion M TEPLOYECS OMOL VLTAPYEL LREPPOMKE TLKVI

minBvuopakn oovheon. o Tapdderypo og ynmedo 6mov 1 THAvOTNTA VIEPPOPTMOTG

TOV SIKTVOV €lvatl LYNAR. LTV TEPINT®OON €vOG UEYEAOL celouov givar mhavov 1o

diktvo va advvatel vo ovtomefébel ota palikd TowTdYpPOVO, CITHUATO TV

cuvopountav, Wwitepa av opiopévol BS tebovv extdc Aesttovpyiag. [lapaxdtm
avaAvovpe oplopéveg Pacikég dlapopég ot dlabeciuotnto netald Tov diktowv S5G,
4G xon 3G:

% Kdloyn: Ta diktvo 5G éxovv evpotepn kdAvyn omd o diktva 4G kot 3G, xapn
o™ ypnon mowilov {@vOV GLYVOTNT®V KOl TNG TEYVOAOYinG Olopoppmong
déoung mov ¥PNOUOTOLOVYV, EIVOL AT0d0TIKOTEPO OO TA TAANLOTEPQ SIKTVAL.

< Kwnrkéomra: Ta diktva 5G mapéyovy peyaddtepn KivntikotnTo amd To dikTua
4G kot 3G, Tpdypo Tov onuaivel 6TL oL ¥PNHGTEG UTOPOVY VO LETAKIVOUVTAL 7O
elebBepa ywpig va yavouv T cvvoeon.

& AvBexticomro: Ta diktva 5G €govv oyedootel ylo vo givorl mo ovOEKTIKA amod
ta dlktva 4G ko 3G, pe  UNOVICHOVS OVTO-l0GTMG 7OV UTOPOVV VO

amoKaf1eTOVY YpRyopa TNV VAN PEGia o€ mepinT®on PAGPNS.
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% Idearomoinon: Exktog amd dho To Topumdved oQERT TG 10e0Tomoinomg £va. akoun
ONUOVTIKO TAgOVEKTNHO omoTtelel Ko 1 PeAtioon g O10fecoOTNTOS TOV
dwrtoov. To otoyeio oavtd eivor 1dwaitepa ONUOVIIKO Y TOVG TPATOLG
avtomokpltés 0101t Ba mpémel og mocooTo 99,999% TtV TEpUTTOGEMY N KANON
TOVG VO TPOYUOTOTOLEITOL KO UAMOTO HE TPOTEPUOTNTO EVOVIL TOV OTADV
GUVOPOUNTAOV.

Aéiler va onpeiwbei 6T ) d100eGILOTNTA EVOG SIKTOOV KIVITHG TNAEQ®VING LTopel va

SLQEPEL AVAAOYO [LE TN CLYKEKPIUEVT] DAOTTOINGN KOt TO GEVAPLO Xpnons. 261060, 6

vevikée ypoupés, to olktva 5SG e&acpaiilovv peyodvtepn dabecyuotnto ond To

diktva 4G xor 3G, moapéyovrog €vpOTEPT KAALYY, HEYOAVTEPT KIVNTIKOTNTO,

UEYOADTEPN OVOEKTIKOTNTA, TOPAYOVTEC 7OV £XOVV G OTOTEAEGUO. TNV VYNAOTEPN

dobeotudTnTa TOV S1KTHOV.

=  A&omortia (Reliability): Ta diktva 5G givon o a&idmicta and to diktva 4G kot 3G,

SLBETOVY ONUOVTIKG VYNAOTEPEC EMDOCGEIC GE MO GEPAE OO TOLG TOUELS 7OV

TOPOVGIACULE, Ol OTOIES AMOTEAOVY amapaitnTn Tpoimdheon yio v Agrtovpyio 6€

EQUPUOYES OGS TAL AVTOVOLLO, OYNLOTO, Ol ATOUOKPVUGUEVES YEWPOVPYIKES EMEUPACELG

KaBdS Kl EpaproYEG GTOV TOUEN TNG ONUOCLOG AGPAAELOG.
4.4.4 To 5G ota Aiktva Anuociag Acpdleiog

Ytov Ilivaxog 8 PAémovpe [ CUVOAIKY] GULVOTTIKY OOTVTMGT] TOV GNUOVIIKOTEP®V
anoTnoeny mTov £xovv kabopicel ot opyaviopol dnuociag acpdielog onpepa. H ékdoon 17
tov 5G kaAOTTEL 0YEGGV TO GUVOLD AVTMV TV OTUTHCEWY, AOY® TNG TANPOVG VIOBETNONG
tov tpotinwy MCX emkovovidov mov oyedidotnkoy kKot avoartoynkay ota mAaiclo g
ovvepyaciog g TCCA xar g 3GPP. Zvuykekpiuévo ot vanpecieg KpiSYH®V LINPECLOV
Yvootés kKot g MCX omov 1o X avapépeton oe: PTT, Video, Data, ywpilovtor e tpeig
Katnyopieg:

a. Kpiown amootoly eovig pe to tatnua evog minktpov (MCPTT) [87]

B. Kpiociun Amoostorn Bivteo (Mission Critical Video — MCVideo) [88]

v. Kpiown Anootodr Aedouévav (Mission Critical Data — MCData) [89]

To MCPTT eivar o vampecio. eovig pe pvbud dedopévav 20 — 70kbps. O puOude
dedopévav e€aptatal amd dVO TUPAUETPOVS TOV KOSIKOTOWTH HXOL Kol TNV VAOTOINGT TOV
GLOTNLOTOG,.

To MCVideo eivar vinpecio wov mepthapuPdvel tpeig dapopetikéc Asrtovpyieg Pivieo kot
ovykekpiéva: (a)emeiyov Bivieo oe mpayuotikd ypdvo, (B)un emeiyov Pivieo pe petddoon oe
TPAYUATIKO ¥pOVo Kol (Y)UETAOOOT GE YN TPAYUOTIKO ¥pOvo. AVOLOYQ LE TNV OTOLTOVUEVN

To1dTNTA TOL Pivteo o puBuog petddoong kupaivetor omd 150kbps émg SMbps.
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To MCData givai vanpecio petddoong dedopévev pe puoud mov kopaivetor omd 10kbps £mg

1Mbps.

H QoS tov MCX yuw xdBe yopoktmpiotikd opifovtor and v 3GPP g

Tomonompuéve, avoyvoplotikd QoS 5G (5 Quality Indentifiers - QI) [90], kot cuvoyilovtat

otov Ilivakag 7. Mw T 5QI avristoyiletoar oe éva ocbvolo QoS YopaKTNPIoTIKAOV,

GUUTEPTAAUPOVOLEVOD TOV TUTOV TOPOL, TOV TPOETAEYUEVOL EMTEOOV TPOTEPAOTNTOG, TOV

TPOHTOAOYIGUO KABVGTEPT|ONG TAKET®V KOl TNV Amaitnon puOUoy GEAAUATOG TOKETOV. AVTA

TO YOPUKTNPICTIKG YPNGIUOTOI00VTAL ¢ 0onyol QoS yia v and dkpo o€ dKkpo eaceOiion

™G opafg porg g kivnong.

O 1t010g TOpPOoL KaBopilel KOl TIC OTOLTOVUEVES EVEPYEIEG TTOL TTPEMEL VAL YIVOLV Y1dL [icL
pon QoS dote va e€acpaiiotel n amaitnon amrddocTC.

To eninedo mTPOTEPAIOTNTOAS VTTOSEIKVVEL TNV CTUOVTIKOTITO KOl TNV 1EPAPYTION UIOG
pong QoS, n omoio pmopel va ypnoomombel w¢ €icodog Yo Tov ELeYY0 Kol TOV
TPOYPOULLUATIGHO TV TOPOV.

O mpobmoroyioude kobvotépnong mokétov  kabopilelr NV emTpEmOUEV
kafvotépnon, Yo TV ToPAdocn TV ToKET®V, petasd Tov eEomAiiopov ypnot (UE)
KO TOV KEVIPIKOV SKTLOV.

O pvBudg codipatog maxétwv vroloyilel Tov aplBpd TV TOKETOV SEGOUEVOV TOL
petadidoviar ec@oApéva M yavovior Kot Tn petddoon oe éva diktvo. Ilapéyet

TANPOPOPIES OYETIKA pe TV amddoon evog SKTHOL Kl YPNCLUOTOLETOL Yol TOV

£yka1po evtomopd mOavav TpoPANUaT@V.

MpoUroAoyiopos
(E;""if.: ""‘:I"‘."’""“u':,z KaBuotépnong maxétou | Mpotmohoyiouss | Mooooré
Yrmpeoia TuTrog TTopou XA u:mdv?mmu (oupmepAapBavolevns NG KaBuotepnong OpAAuarog
2 KaBugTépnong Bacikou RAN TrakéTou
TIPOTEPAIOTNTA) BIKTO0U)

DWVNTIKG ETTTTE Eyyunpévog puBudg bit .
MCPTT xmum poric ( GBR) 7 75 ms 65 ms 10-2
zmmvoé(mwn 69 Mn - GBR 5 60 ms 50 ms 10-6

MC\ﬂdw ermineso xpnom 67 GBR 15 100 ms 100 ms 10-3

70 Mn - GBR 55 200 ms 200 ms 10-6
IMivaxag 7. Xapaktnprotikd [owwtntag Yanpeoidv QoS Kpicwung Amostoric MC pe péon to mpétomo

3GPP [69]
Tvmo , g
? AWOpacTIKOTNTO Hopoadsiypato
VN PEGIAG
Koeig petag&d 800 oviotitev 6mov ta SedoUEV PmVIG
Full - Duplex KAjogig AVTOAAGOGOVTAL Kot TPOG TIg 50O KATELHIVEELS
ASPUCTIKO: ToTdYpOVDL
ATOGTOM| QOVNTIKOV i . i i i i
VOLGTOV GE TOAAS ) Knoeig peta&d 800 ovtotitav 6mov ta dedopéva mVvig
K o%témteg Kot ° Half - Duplex PTT avtoAddocovtat Tpog pia Kotevbuvon kdbe popd
100 pACTIKEG KAOELS O " ] ST ¢
’ HETAED TOAMGV . , NGEG TANPOVG N oG StAng dyng mov
Yﬂﬂpﬁfﬂﬁg ovVTOTHTOV Onaducés kifoeig nephapPavovy TEPIoGOTEPEG OId dVO OVTOTNTES
Govng
, . . Emngiyovoeg kAoelg mov amattodv vynin alomotio kot
KMoeg £KTaKTng avaykng v 5 KAMIOELS APOTEPEBTIITO, Yman o
Mn 51“59“5"“(6“ ) Axpbacn meptBéAiovog AKpOaoT EKTOUTDOV POVIG KOVIIVOV OVTOTOKPITHOY
EVIUEPOTIKG POVNTIKA > - -
pmvopotTa omo o u)vn;u«x LVOpOTR AvTodlayf] pOVNTIKOV EWBOTOMGEDY Kol EWOTOCEDY
oOVTOTNTA GE GAAY go0momaens
1OpiG Vo amateitor AVEVOPIGTIRS KahoBVTOC Avayvapion u(?kmv K)\T]GSO.?V KoTd 51(}sz1(1 KAnoceov
dueon andvinon £va - TIPOG - £VaL 1} OPOBIKEG
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Tomog

E AwdpacTikOTnTA Mapadciypata ovvéyero Iivaka
Vm\pesie P n pudsiyp (ovvéy; )
Suecca R Tine | hocne el sl i o
Location System- RTLS P P YWTEPUCOLS XDOPOLS
Awdpaotikd: T'ivovror TPOAYROTIKO XpOVO
EpOTNHOTO GXSflK“ pe | TIpooPaon oe Sikopotés Avvatdmto tpoécPoong og Phoeis dedopévmv PS
GUYKEKPLLEVL S
Koppdtio E‘?a&ogsvmv Tpoopacn otov yépn TMoykoéouog EVIOTIGHOG, avyveoot yaptdv Ko
Ko oouteiton dpeon avToAloyn TAnpoeopidv Béong.
andvinon Ipocdiopiopdg atopwv pe Baon ta Ploperpucd Tovg
Yanpeois Bropetpicn tawtdTTo otoyeio Omov ypeldleTar 81a§pacstu<n gmKkowvmvio pe
B dwokopotég PS
dedopévov - - - - —
Tpanta pvopera Amootoln Kot Aym HNVOLATOV KEWEVOV peta&d 6vo N
MEPLOGOTEPMY OVTIOTNHTOV
Mn d1adpaotikd: Ko 5 61'[01!) aKo?[;oU?ncn
xpNon dedopévav ?5112?5 (Y)(\lz)\(;wgzg :11 g;(\l,)v AvvatdmmTo GLALOYHG TANPOPOPIOV artd To. WSNs 1ov
prlfl T\;Zvogtggsnm (Wireless Sensor networks &yovv avomtuydel og mePLoYé KOTAGTPOPHY
- WSNs)
Tapakorovdnon Lotikdv Hapaxorotdnon Lotikdv onpeiov tov TpdTov
onueiov avTomokprt®v ypnoiponotdvtag WSNs copoatog
Awdpaotiké: yivovron Avayvopilon aTopmv He PAcT TiG EIKOVEG TOL TPOGMTOV
EPMOTNLOTA GYETIKA LLE Avoyvapion TposdTov YVOPION GTOHGY | 1:01? 5 s P
TANPOQOPieg THTOV 5
TOADUEG®V KoL
; omotteiton Geon Buwreokinoelg "Evog mtpog évav 1 opadikég PvteokAnoelg
Ymnpeoieg omévTnon
Tohvpéowy Mn Swad, 0: Eyypagn Bivteo pe duvatdomra npdcPacng omd
1 S103pacTIKd: Emwipnon YYPOON 5 nto mp ms

TpocPoon Kot Kown
APNOT TOAVUEC®V KoL
PONG GE TPUYLOTIKO
APOVO

GUGTNLLOTO EMLTHPNONG

Kown ypnon ewovov

Kown xpfion eiovov pe GAAOVG TPMTOVG OVTOUTOKPITEG

Pon Bivteo

[IpdécPaon oe mpaypatikd xpdvo oe (wvtavi pon Pivieo

IMivokog 8. Arartiesig PSNS kot £idn vanpeoiav [91]

445 5G Meiéreg mepintwons

H a&lomoinom tov 1eyvoloyidv g TEUTTNG YEVIAG EMKOWVMOVIMY GTOVG TOUELS TNg dNUOcLag
aoPAAELOG £xEL MO EEKIVIGEL KO O1 EKTIUNGEIS KAVOLV AGYO Yo i oyopd 700 ex. dohdpia
v T mepiodo 2022 - 2025 copeova pe v cvykekpévn pevva [92]. Avtd pe ) oepd
Tov odnyel otV avalNTnorn AcEWV €iTe Ue VEEG OPYITEKTOVIKEG E1TE UE EQAPLOYES Yo £val
mnBog cevapiov mov ot aPROdIOL OPYUVIGHOL KOAODVTOL VO SLOXEPLOTOVV. XTNV EVOTNTA

avt O avadeifovpie Tpeic EVOEIKTIKEG LEAETEG TTEPIMTMONG TOV TPOVTOOETOLY TNV ¥PNIGN TOL
5G.

4.45.1 Aacomvpoofeon

H apyrtextovikn 5G (Ewodva 36) pnopsi va avortuybel oe Teputtdoelg S06IKOY TUPKAYIDY
[69]. Z& avti Vv mepintoon ypnowwonoleitar N evaépla acvpuarn omceboledln ue ypnHon
UAV vy tv €méKtoon TOV ONUOTOS oty oaoikn mepoyn. Ot Adoelg kaAvyng
TEPIAAUPAVOVY TOVG TOPOKATED TPOTOVG:

1) UAV(keMd-ce-@tepd) ue acvpuatn omobolevén ue tov Ztabpd Baong

2) Kwn1og otabuog (kehd-og-pddec) pe UAV (yio £1EKTOOT) TOL GLOTOG

3) Amevbeiog emkowwvioo UE mpog UE peta&d tov mopoofeotdv ympic ypnion

omeBolenéng
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4) Kuwnrog otabudc ue UE (mopooPéoteq)
5) Xtabuog Baong pe UE
6) UAV e UE

Kehid-oe-gprepd
|AB ko ppog

IvaBpog Bdong
IAB SwpnTi¢ Ko ppog

oo = KeAud-oe-podeg
a2
g A o~ @ 1AB koppog

56 Aixruo &
«+—— Karepxdpevn, Avepxdpevn {soén

« — — — AcOpparog omioBos uKTIKOG GOVEEcHOG

Ewéva 36. Avoeig kaloyng 5G NR ywo v mapoyf anepropiotns 6uvosoIndTToS Yo TIS emkowvevieg MC
dnpocrag acpdrsrog [69]

4.4.5.2 FExraidevon o€ e1koviko mepifiallov

H exmaidevon tov TpdTov avIomokprtov uropel TAéov vo exttevybel oe gikoviko mepipdiiov
amTikob S10d1kTVOoV. AVTo Ba e€acparicetl TV exknaidevon o€ TANO0C SLUPOPETIKOV ceEVapinY
OV G€ TOAAEG Teputtooelg dgv Bo Mtav €Qiktd vo mpayuatomoinfovy oe cuvOnkeg
kavovikdtrag. Emiong pe avutd tov tpoémo umopei va vmdplel HeyoldTEPT) GUUUETOYN TOV
TPOCOTIKOD TV 0pyaviou®v PS akdun Kot omouakpuouéva, yeyovog mov odnyel oty
g€owkovounon emmAéov nopwv.Eivar onuavtikd emiong vo tovicovpe mmg ot S1GpKelo TG
EKTTOOEVONG Ol  EKTOUOEVTEG WTOPOVYV  GE  TPAYUOTIKO ¥povo vo, kafodnyodv Tovg
EKTALOEVOUEVOVG DGTE VoL V1oBeTOLVTAL 1] PEATIOTEG TTPaKTIKES Y1 KdOe TBavd cevapio.

Tov Mdwo tov 2022 1o NIST dnpovpynoe 1o IpdTO EKTAOEVTIKO KEVTIPO GTOV KOGUO Y10 TN
dnuoocwe acedareton (Immersive Virtual Experience Center for Public Safety) [93] movu
TPOCPEPEL EUTELPIEG EIKOVIKNG TPAYLOTIKOTNTOC. e cvvepyacia pe to First Net oto kévtpo
avtd Bo pumopovV v EKTAUOELTOVY dWPEAV Ol TPADTOL OVTATOKPITEG OO OAEG TIG LINPECIES
tov HITA evd ot etarpeieg Ba pumopodv doxpdlovv eComiioud Kot €QUpUOYEG Yo TOLG
TPDOTOVG OVTOTOKPLTEG 0€ Wit cOumpaén pe o@éAn vy 6hlovg [94], Eivar onpovrikd vo
TOVIGOVUE TG OTO GLYKEKPIUEVO KEVIPO M eumepic Bo eivor mpotdyvopn yoti ot
ekmandevopevol Ba pmopovv va KivnBodv 1 oo Kol va EPTOVV HEGH GTO YDPO, VO KPATOOV
avTikeipeva onwg mopocPeotipec kal va ayyilovv Tolyovg kot EmimAa y®pic T ¥pNom
EAEYKTOV 7OV NTOV  OTOPAITNTOL  GTOVG  TOPOSOCIOKOVG  €EOUOIMTEG  EIKOVIKNG
TPOYUOTIKOTNTAG. ZVVETMS QLT 1| TPOGEYYIoT B0 TPOETOAGEL KAADTEPO TOVC TPATOVG
OVTOTOKPLTEG OTNV OVIWETORION Gevapiov Otav ovtd mpayuatorondodv otov QUoiko

KOGLLO.
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PSCR Virtual Lab Tour

L ous Bowikder lacility. But now, we're bringing the lab
you. See what's inside.

Ewcéva 37. NIST Kévrpo Aokipdv Anpociac Acedreiac Kodnrotiig Epmepiog’ [95]

4.45.3 Evtomouog otiyuotog ae eamtepiko ywpo ue ypnon 5G kor UAVs

O akpipnic evromioude 0éomg [69] dadpapatilel (oTtikd poro ot Pertioon T ao@alelog
KOl TNG EMiyvoong ¢ KatdoToong TOV TPOTOV  OVIOTOKPITOV. XVYKPITIKE UE TIC
mponyovueveg YeviEg 4G kat 3G, oto 5G NR, ta onfpota eviomiopon 0€omng kat o1 LETPNGELG
&ovv evioyvbel Yo va mopéyovv peyodvtepn okpifelo eviomicpod 0éong tOG0 o€
£0MTEPIKOVE OGO KOl 68 EEMTEPIKOVE YDPOVG,.
To 5G NR vmootpiler 600 véo onuatTa avaeopds yio tov evtomicpd Béong kot dvo vémv
neBddmv evromiopov Béomng. AE0modVTAG EMIONG TO. TAEOVEKTILOTO TOV YOPUKTIPLOTIKMV
SLUOPO®ONG OEGUNG TOALATADY Kepoldv ot mmWave, To GNUATO ovapopEis EVIOTIGHOV
0éong umopodv va petadobovv oe déopeg. H perddoon avt emrpémel v kaAdTEPT
EKTIUNON TOV OTOGTAGEDV PEATIOVOVTAG ETIOTG KoL TNV EUPELELD AVTOV TOV CNUAT®V.
‘Eva. 60okolo oevdplo yio TOV €VIOMIGHO 0£0mMG TV TPATOV OVIOTOKPLITOV ival 1
OTOTOT®OON TNG TPLodAoTATNG BEoNG TV TUPOCPECTOV GE £vo. PAEYOLEVO KTiplOo GTO OO0
Vapyel drakont| Topoyng pevpatos. H Avon mov npoteiveton [69] yio avtd to oevapio givon 1
xpion UAVS og xwvntov BS ywo v mapoyn mpodcHetwv cuvdécewv emkovmviog,
e€acearilovtoc tavtdypova Kol e akpifelo Tov eVIOmIGUO ¢ 0éone tv TupocPectdv
€v10¢ ToL KTpiov. Me avty v avamtuén (Zy.9) sivon emiong dvvatd o evromioudg
0T010VONTTOTE OTOUOV OV PEPEL cuokevny SG NR kot Bpioketor moydevuévo oe dyvmorn
tonofecio evtdg Tov KTipiov.
H avémtoén UAVS og kivoduevov BS tpocpépet pia 6E1pd ammd TAEOVEKTAULOTA.

= Elooc@oiilel v odtdAETTn ETKOVOVIQ TOV TVPOGRECTOV

= H dvvotomnta petokivnon tov UAVS oce kaAddtepn 0éom mapéyst peyoldtepn

akpifelo otiypoatog Kot Kavel evkoAdtepn TV 3 dldotatn anotinmorn Tov 0éceny

1060 TV TVPOCPECTMV OAAA Kot OA®V 66mV dabétovy cuokevny SGNR.

7 https://ww.theasys.io/viewer/4ciiGIMY Y fxYNZrz0jX81Q5uttOc6R/
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= Me v yprion kot Tov kopepov ard to. UAVS efaceariletor kaAdtepn entyvmon g
KATAOTOONG, YEYOVOSG Tov odnyel ot ANfym opBdtepov omoeAcE®V Yoo TOV
OmOdOTIKOTEPO GLVIOVIGUO TMV OUAd®V, VOGS TOPAyovTas KPIGIHog yia TNV ékPoom
Ké0e amocTOANG.

Yvvoyilovtog Oo avaeépape mog M TlEpmtn yevid emKOWOVIOV HE TO TEXVOAOYIKA
YOPOKTNPOTIKA Tov dtafétel Ba amotedéoel T Paon TV LEAALOVTIK®OV SIKTO®V OGOAAEING.
Elvar emiong onpovtikd vo avo@épovpe TO YEYOVOS TNG GTEVNG GLVEPYAGING TV VO
onuovtikotepmv opyavicpdv tov TCCA kot g 3GPP mov ovowotikd kabopilovv ta
HEALOVTIKA TTPOTLTO. GTOV GUYKEKPLLUEVO TOUEN GYESALOVTAG [LE TTOAD TPOGOYN TO PriLoTo TG
petéfoong amd Tig TEXVOrOYiEg oTEVTS LdVNg oTIS evpulmViKEg emKovavies .Méaa amd avt
T cvvepyasio yopeg onwg 1 Pwiavdia 1o Hvopévo Baciielo oddd kot ot HITA €yovv 1dn
dpoporoynoel v avantuén Tov NUocLoV evpLLOVIK®Y SIKTV®OV TNg EXOUEVNS YeVIAS. (1)
Dwvhavdia &xel oxedldcel TNV OAOKANP®ST Tov dikTvov tng To 2025). To yeyovog avtd odnyel
0€ MEPATEP® LEIMON Kol TOV KOGTOLG TOV TNAETIKOWVOVINKOD €E0TAGUOD OAAD Kol TV
GLOKELVMV, TOL TOL0 GTUOVTIKOD TOPAYOVTO Yo TNV VAOTOINGT avTdv TV dkTtiev. Ta
peiopévo CAPEX kot OPEX g Guvovooud pe tnv duvatodTnTe EUTOPIKNG EKUETAAAELONG
aUTOV TOV OIKTO®V o€ ouvinkeg kovovikotntog 0o efacpolicovy TNV  HEAAOVTIKN

Blocipudmra cuvtypnon oA Kot ovaPadien Tmv VIToSoUmY.

Command and Control Station (CCS)

Ewoéva 38. Zevapro 3D amotintwong 0ong o€ e60TEPKs ydpo pe ) ypion UAVS [69]

4.5 Software Defined Radio

To SDN mpoteivetal g faotkog evepyomomTg Yio SLUVOLIKT SLXEIPIOT] TPOTEPOLOTITOS OTA

PSNs. Xta Aiktva mov Baoilovtol oto Aoywopkd (Software Defined Networks — SDNSs), ot
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amo@acelg Aappdvovtal pe Baon t pon Kot epappdlovtal pe ™ popen Kavovov. H pon tov
dedopévav eréyyetar pe Phon Tic ToAMTKES Kol TOVG Kavoveg mov opilovial oe Evov EAEYKTN
SDN. Q¢ ek tovtov, évo oyNUo OSlyEIPIONG TPOTEPAIOTNTOG WTOPEL Vo €QAPUOCTEL
AMOTEAECUATIKA ypnowonoldvtag Vv teyvoloyio. SDR [49]. Ovclaoctikd, 1 13600 TOV
padopmvikod Oéktn mov kabopiletar amd Aoyiopukd yevwnbnke amd NV avaykn va
Eemepaotel To TPOPANUA TG advVOUinG TEPUITEP® KAMUAK®OONG TNG TPooHnkng vémv {ovav,
AELTOVPYIDV KOl DITNPECLOV 6 QPOPNTEG aoVPUOTEG GLoKEVEG [96]. Avtd mov cuvEPN oTig
podloemkovavies péom tov Aoylopikod Emeéepyaciog Ynewokod Iiupotog (Digital Signal
Processing — DSP) yiw v €KTEAEOT] TOV TEPICCOTEPOV PUSIOPOVIKOV AEITOVPYIOV GE
enimeda amOd0oNG TOV TPONYOLUEVAS Bempovviay avEQikTa, mapoAAnAileTol pe avtd TOL
Kkatdeepav ta. modem otny enéktoon Kot eEdmimon tov dadiktvov. ‘Eva padidopwvo mov
kaBopiletar amd Aoyioukd yopaktnpiletor amd gveMéia, KaODC TPOTOTOIOVIOS OTAMS, M
AVTIKOOIGTOVTOG TPOYPAUUNTE AOYIGUIKOD UToPEl Voo aAAGEEL EVTIEADC TN AEITOVPYIKOTNTA
tov. 'Etotl emituyydvetol gvkoAn avafabuion oe véeg Asrtovpyieg kol BeATiopévn amddoon

YOPIG TNV avayKn avTikatdotacng vAkov [97].

Mwg 6umg n teyvoroyio SDR eumiéketar ot dnpovpyio diktvwv PSNS; H kowvotnta tng
dnpoclog acedrelag odnynonke otadoKd va Jlepevvicel Tovg Tpdmovg a&lomoinong g
eEeMooopevng teyvoroyia SDR kot éviaéng avtig otig Avoelg otevng Ldvng yuo
BektioTomoinon OVIHETONIONG KPIGIU®OV TPOKANGEDY EMKOWVOVIOG OTY ONUOCL0 OCOAAELD.
Mo amtd TIG TPOTOPYIKES AALA Kot PACIKEG TPOKANGELS TTOV EMPETE VAL AVTIUETOTIGTEL TAV M

daAertovpykotnto, [98].

INa Tovg okomovg Tpodbnong avtng ¢ tpoondbetlag, To 2004 To SDR Forum ompovpynoce
pa Ewdwn Opada Evdiogépovtog yo ) Anuodoio Acpddea (Public Safety Special Interest
Group - SIG) pe oxomd va Tpowdncel Tig Avoelg mov mpokpivovrarl pe SDR. H oudda ovt
dnuooisvoe 10 2006 v ‘Exbeon pe titho «Teyvoloyio SDR yia ) dnudcto aceareiay [99],
OOV TEPLYPAPOVTOUL Ol TPOTOL PEATIOONG TNG SAEITOLPYIKOTNTOC WUETAED TOMV TPOTOV
avTOTOKPIT®V kol mpocdopiloviar mepartép® mihovd opéAn e Amd v idwo ‘ExOeon
ocvvayetol 61t To SDR mopéyetl pior amoTeAEGUATIKY KOl GXETIKG @ONvA AV 610 TPdPANUa
NG KATOOKELNC ACVPLOTOV GUOKEVDV TOALOTADY AEITOVPYIOV KOl TOALUTA®Y (®VAOV, TOV
umopovv va Pertiwbovv ypnoomoidviag avapaduicsig Aoyiouikod. Yo v £vvolo, ot
Kol ¢ opykde avagépbnke, 1o SDR yopaktnpiotnke g gvepyomomthg. Ot GLOKEVEG e
SDR (m.y. @opntéc GLOKEVEC XEWPOC) Kol 0 EomAiopdc (.. vodoun acHPUATOV SIKTVOV)
UTOpOvV VO TPOYPUUUATIGTOOV SUVOUIKE KOl Vo TPOTOTTON000V avaAdymG Yo Vo EKTEAODV
Srapopetikég Aettovpyieg oe dapopetikovg ypodvovg [99]. EmmAéov, n teyvoroyion SDR
umopel vo BEATIOOEL TN OWAEITOLPYIKOTNTO TOV EMKOWVOVIOV ONUOCLOG OGOAAELNGS,

EMTPEMOVTOG TNV EMKOWVOViD PeTa&D Stopopetik®dv cuotnuatov (Ewdva 39).
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Ewova 39. Awena@ég dwwhertovpywkérnrag SDR [99]
Onwg molhég aheg Texvoloyies, To SDR Ba pmopovoe va dadpapaticel onuavtikd poro ot

Beitioon TV emwowvovidv OMUOCLOS aGQAAES, KOODG To OQEAN UmOopoLV va glval

TOALOTTAG KoLl GUYKEKPLULEVQL:

=  Mzeiwon tov KOGTOLG Tov oyeTileTanl pe TNV avaPabuion Kol TPOTMOmOINcT TOL

KaTeEXOUEVOL EEOMAMGLLOYD.
= JkavonTa TPOcapUOYNG G EEEMCOOUEVES TEYVOLOYIES KOl TPOTLTA.

= EvkoMo otn Aewtovpyio. Eivar yopoaktnpiotikdé o6t o ypfotng o mpémer va
ATOAAGCGETOL OO TV LITOYPEMON OLUYEIPIONG TANPOPOPIDV TOV SEV SLOPOPOTOLOVY
T0 €Mimed0 AVTOTOKPIONG TOV. [0 TapAdELypa, 0 TPMTOG OVTATOKPLTHG APKEL LOVO VoL
yYvopilel 611 T0 TAKTIKO KOvAll emkowvmviag givat to 2°, yopic va avnovyel av avtd

agpopd oe VHF, UHF, 1| 6AAng cuyvotntog entkovovia.

= Beltiotonoinomn amddo6nc. AVTO EXITVYYAVETOL OO TNV OTOTEAEGUOTIKY a&lomoinon

TOV PAGLOTOC, LEGM SLVOUIKNG KOTOVOUNG.

2y 101 ékBeomn tov SIG avagépeTor 6TL OVGLUGTIKG 01 LEALOVTIKEG DAOTOUGEIS EQOPLOYDV
Y TN Onuocie acedieln Bo amoteAovv Evav GuVOLOCUO cvoTNUdTEV oL B gival
aAAnAocuvdedepéva kot Bo aAniemdpoiv petald tovg. Avti 1 VPPdKN apyrtekToviky Oa
puropovoe vo evempatocel v teyvoroyion SDR yw v vAomoinon twv SikTO®V, TV
TPOTUT®V KOl TPMTOKOAA®V 1ov Ba avoAdaupovov v emikovovia HIKPOV 1 HEYEAA®V
amooTacE®V 6€ TOAOMAEG ovyvotTeg kot o TANpn  dwokertovpykotnta [99]. ‘Eva
YOPOKTNPLOTIKO TOPASELYUN TOV GLYKEKPIUEVOD HOVTEAOV Qaivetal otnv Ewova 40, 1o omoio
pdiiota otn oyetikn €kBeon tov SIG meprypdpeTan wg 10 cHoTUA TOV cLoTNUaTOY. Onng
gidape MoM, to SDR eivor por teyvoloyio mov EMITPEMEL OTI GUOKELEG OIKTOHMONG Vo
ouvoéovtol omevbelag pe TIg epappoyéc pe T ypnon wo Aemaeng [poypoppoticpon
Eopappoyav (Application Programming Interface — API), ®ote 1 cuvoAikn dtoyeipion Tov
VAKOD KOl TOV GUOKELMY TOL GLVOETOLY OVTO Vo YiveTal OLOUEGOD TOV AOYIGUIKOV. AVTO

EMTVYYGVETAL PEATIOTA UE TO SLAYWOPIGUO TOV GUVOAKOD SIKTOOV GE HIKPOTEPO, TUNLLOTA.
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Ewova 40. To cOotTnna TOV 6UGTNRGTOV pE vAomoinon teyvoroyio SDR [99]

Ta Bacikodtepa meovektipoto evog SDN cuvoyilovtar oto axdrovbo [100]:

= Koéotoc. H duvatdtnta moALOTANG EKTEAEGNC EPYACLDY, TO GYETIKH OTNVO DAIKO TOV
OTOLTELTOL KOl 1] GUYKEVIPMTIKY KOl QVTOUATOTOMUEVT SLoEIPIOT TOV SIKTVOV £)EL

¢ AMOTEAEG O, leONTA PEIOUEVO KOGTOG.

=  Acodreln. Yoiotator eviaio cOoTUo dloyEiplong, mov Aettovpyel EAEYKTNG COOTNG
£Qupproyng moMtikav ao@dreag tov SDN. Ot ameilég acpareiog mov avtipetonilet
0 SDN avaivovtar oto [101], oto omoio pdAloto yiveral pio TpocEyylon yuo T

TPOANYT KOl LETPLOGUO OUTDV.

= Yvuykévipworn — kevipikonoinon. To SDN emitpéner v kevipikn Sy eipion Tov

SIKTVOV KOl TOV CLGKEVAOV TOV AVIKOVY G VT OO Lol KEVIPIKN TOToBesiaL.

=  Emektacyotnta. H vrodour tov SDN pmopei v aArdEet yopig va vopiotaton aviykn

VEOV TOPOV.

= Beltotonoinon. Kot oty mepintmon avtn 1 xpnomn tov eAeyKtdv tov diktvov SDN
map€xouv TN duvatdTnTa PEATIGTOTOMUEVNS XPNOTG TOV GUOKEL®V, KABDS avTég dev

glvon aplepmpéveg Lovo og Evay oKomo.
Ta petovektipozo tov diktowv SDNS cuvoyilovtal ot akdrlovba [102]:

= KaBvotépnon. [Ipokidmrel Adym Tov aplfpod TV EIKOVIKOV TOP®V G0 TOVG 0TOI0VE

g€aptaton N ToxOTNTO CAANAETIOPAGTC TMV GVGKELVMY TOV OIKTVOV.

= Yvuvtppnon. H dwyeipion tov mpaypotikedv mopov tov diktoov SDN kobictartan

TPOYUATIKA 0dUVOLTY KoL MG €K TOVTOL dNULOVPYOVVTOL TPOPANUATE GTH GUVTHPNOT.
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= JloAvmhokotnta. [IpobmoBétel mOAD KOA YVAOGT TOV XEPIGHOD TV GLGTNIATWVY TOV
dwrvov SDN dote va mepropicer {nmuoto aoedielog. Emmiéov, dev vmdpyouvv

TUTOTOINUEVA TTPOTOKOAAY acPdAetlog Yio évo. SDN diktvo.

= Awpdpeoon. H emavadiopdpeoorn evog diktbov SDN dev givan amin vrodeon,

KaOdG 68 TOAAEG TEPIMTAOGCELS amatteital 1 €K vEOL pUBLLGT OAOKANPOL TOL SIKTVLOV.

=  AcopdAieln ovokeung. Me dedopévo o0t amd éve SDN diktvo amovoidlovv ot
ouppatikoi dpopoAOYNTES, OmOLGLALOVY TOVTOYPOVO, KOl TO TEYN TPOGTAGING TOV
aVTa TEPLOUPAVOLY, HE O,TL OVTO GLVETAYETAL YL TNV AGQPAAEIN TOV OIKTOOV OF

eEOTEPIKEG AMENEG.

Ev xkataxkeidy, mopd to yeyovog OTL mpokbmTel dvuvnTikd M dvvorotnta to SDR va
GUVEICQEPEL GTN ONUOCIO AGPAAELD, VITAPYOLY aKOUT onpavtikd {ntapata tov Oao tpémetl va
AVTIUETOTIGTOVV, MGTE VO YivEl KATL TETOWO TPAYUOTIKOTTA. TOo onuaviikotepo €€ avtmv
amOTEAEL M TPOTLTOTOINGCT OTN OEMAPY, GTO LOVIELO 7OV AELTOVPYEL Yo To AvTioTOUYO
apotuma tov TETRA kot P25, dote va emtayvvbei n evempdtoon g teyvoroyiog SDR ota

GLOTALOTA ETKOVOVIOV dNpdctag acedaretag [99].

4.6 Cognitive Radio

H yvoowkn padwemicowvovia (Cognitive Radio — CR) eivar o popen acOppotng
EMKOVOVIOG OTNV omoila, évog TOUTOOEKTNG UTopEl va, aviyvedoel EEumvo Tolo KavAAl
EMKOVOVING YPTCILOTOOVVTOL KOl TOld O)l, MOTE OKOAOVOMG VO UETOKIVEITOL GE N
KOTEANUUEVO KOvOALo Kot Vo BEATIoTOTOLEITOL e TOV TpOTO 0uTO M YPNoN ToL dlabécion
@ACUOTOC, TO OTOI0 GMOTEAEL EVOV TTEPLOPIOUEVO KOl oLVAUE, ToADTIHO opo [103]. Yrd v
évvown, avt, 10 CR pmopel vo mopatnpnoet 1o Agrtovpyikd mepiPaiiov, vo AauPavel
ATOPACELS KOl VO, TPOYMPA G avodloudpemaon pe Pacn tig mapatnpioelg avtéc. 'Eva Aiktvo
I'vocwoxng Poadosmikowvoviag (Cognitive Radio Network - CRN) oynuotiCeton omo
moAlomAd CR. Ta CRNsS zmpoocgépovv vmootiplln Yo  €TEPOYEVELD,  OLVOTOTNTA
AVASLAUOPPMOTG, BVTOOPYAVOOT], KOl SLHAEITOVPYIKOTNTO LE TO VITAPYOVTA SIKTLA, KOl £TGL
TPOCPEPOLY UIA TTOAAL LTTOGYOUEVT ADOT Y10 OVIYETMMIOT KATUOTPOPOV KOl GOPapdv
nmudbtev onuocag acpdretng [37]. Zopeove pe v B Tnyn, M ETOUEVN YEVIA
ETEPOYEVOV OCGVPUATOV SIKTO®V TOPOVGSLALEL KATOW POacIKE YVOPIGUOTO KOl GUYKEKPIUEVOL:
(a)oynAid pvBud petadoong dedopévov, (Bumootnpiler QOS, (7)apyITEKTOVIKT TOAAATADY
eMmESV, (0)EVOMUUTMVEL OLUPOPETIKEG OCVPUATEG TEXVOLOYIKEG Avoels, (€)SDR kot téhog

(o7)CR.
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ITotog ivar dpmg o Tpdmog mov t0 CR cuvelopépel oo dikTLO INUOCLAG OOPAAEWNG; ATO TO
1999, mov yevvinke 1 10éo tov CR émg onuepa €yl ONUEDOEL GNUAVTIKY TPOOJO.
Ovotootikd, amoteAei pia VPPIKN texvoloyikn Avon mov PBoaoiletoar oto SDR [103]. To CR
pumopel vo aAAGEEL TIC TOPAUETPOVG TOV TOUTOV 1| TOv OEKTN Tov, Tov Pacifovion oTnv
aAAnAienidopaon pe to mepPariov kot umopei va AapPdvel amopdoels pe Paon Tic dtabéopes
TAnNpoopieg Kol tovug mpokabopicuévovg otdyovg [37]. Amo to 1610 GpBpo mpokvmTEL OTL
VIapyYovVV Pactkol unyovicpoi Tov Asttovpyodv oto miaicto tov CR kan kabBopilovv T oyéon
Tov pe To. diktva dnuoctag aoediewng. Ot Asrtovpyieg OVTEG TOPAYOVYV OTOTEAEGLOTO
TOVTOYPOVA Kol TOPAAAN G Kot GAANAOTPOPOSOTOLVTOL Yo Vo €mtthyovv Tn {nrovuevn

TPocapproyn pe 1o mepipdilov. Ot Paoikég Aettovpyieg eivor (Ewkova 41):

= AioBnon kot mopotipnon (Sense / Observe): H mopotipnon tov mepifdilovtoc
Aertovpyiog 0dnyei o eviomopod dabéoipuov edopatoc. Mo uébodog aviyvevong tov
edouatog avolvetor oty epyocia tov [104]. TIinpogopiec yia 10 cdotnua
AapBdvovtar e S1popovs TPOTOVE Kol GUYKEKPIUEVA HECH TOTIKNAG OViXVELGNG, OO
LEULOVOUEVES GUGKEVEG, GLVEPYATIKA OO OIKTVO GUOKELMV, OO PAcELS dedOUEVMV,
amopaKPLGUEVA HECH cLVOESTG diktvov. H aioBnomn Bempeiton kpioiung onuociag,
kaOdg upmopel vo GUVEICQOEPEL TNV TOAVTIUN TANPOPOPNON OYETIKE e 1N

SwbeoudTnTa TOV PAGHOTOC.

= Iyedwopds kar andgacn (Plan / Decide): Mg Bdaon tig mAnpogopieg mov eAjpbncav
amd 1t Swdikaoio aichnoneg ko mapatipnong, to CR mpémet ot cvvéyewn va
oyeoldoel o mopeia dpaone. H andeaon mepihapfdvel v emhoyr] katdAning
dpoporoynong, Cdvng ovyvoTitOV, TPOTOKOAA®V Ol0GVUVOESNC, KAVOAMV, K.AT.,
wote v amopacilotel Tmoleg vanpecieg amd TIg dwbéoiueg mpémer vo €yovv

TPOTEPALOTNTO GTO TANIGIO UI0G KATAGTPOPTC.

= TIpa&n kou ocvvtovioudg (Act / Coordinate): Mot AngBodv o1 amopaocels Kat éva
oyxéolo0 dpacng 1o ocvotnuo CR zmpémer va exteléosl e Paon avtd to oyEdo

popdlovtog Kot avTaAAAcooVTAG TANPOPOPIES.

Ko™ 6An 1t S1dpKela TV EVEPYEIDV — OTAGIOV TOL TEPLYPAPNKAV, TO GUGTNUO TOPAYEL
Yv®oN ov TeEAEL o€ dlapkn aAAnAemidpaon U avTd, avoTPoPodoT@VTaG TN PEATIOTN Ay
amopdoemv. H texyvoloyia CR g€edicoeton 1o Yo ypoN GE GTPATIOTIKOVE KOl EUTOPIKODS
Topeic. Q6TO60, ONUOVIIKEG OTO TIG OLVATOTNTEG OV TPOGPEPEL EXOVV EPAPUOYN OTIG
KPIGWES EMKOW®VIEG, TO diIKTVLA OMUOCIOC OCPAAELNG KOl OVTIUETOTIONG KAUTAGTPOPMYV.
AvTd amodEIKVOETOL EUTPAKTMG, KOOMG cuUPOV LEe TNV épgvva mov éxavav ot [37], oto
mAaiolo Tov 7% Takétov Ztipigng (FP-7) ¢ Evponaikng ‘Evwong, oAld kot tov E6vikol

[6pdpatog Emomuav (National Science Foundation — NSF) €xovv oyedwaotel kon avomtuydel
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OTUOVTIKG £pyo Kot £101KOTEPA AT oV TTEpLapavovtat otov [Mivaxag 9. O 1peig Pooicég
duvatdTTEG TOL BLOPOPOTOLOVY TO YVOGTIKO padidogmvo gival [103] (o) n yvdon, cdpemva
pe v omoia to CR katavoel 1o yewypapkd Ko emiyelpnolokd tov mepidirov, (B)
avadlepdpewon, copeova pe v omoia to CR mpocappdlel duvapkd kot avtdvopa Tig
TOPOUETPOLS TOL Kat () M pébnon, cvppwva pe v onoia 1o CR pobaivel amd v eumepio

Kol TepapatileTon pe vEEg S10LOPPAOCELS OE VEEC KATAGTAGELS.

Youpovo, pe v mpoceyyion mov emyglpeiton and to [105], 1 apyrtektovikny tov CR
nwepthappavel 600 KVplo vocvoTHaTo. Mo povada wov Aapupdvel amopdocelg facilopevn
0TI €I0POEG TANPOPOPIOV TOL d€yeTarl Kot Mo guéhktn povado SDR. BéPaua, sivor
ONUOVTIKO Vo onuemBel 6Tt ovtd To VTooLoTAUNTH dev opifovy amaPUITHT®G €va UOVO
TUAUO ToL €EOTAIGHOV, GAAG avTiBeTo UmOopobV Vo EVOOUOTOVOLV OTOlXElo. oL eivan
Katovepmuéva og éva oAOKANpo diktvo. H yvootikn povada, yopiletoal mepaitépm oe d0O
uépn omwg eaivetar oty Ewkova 42. T1ov «yvootikd Kivntipo» mov tpootodel va Bpet pio
AboM, 1 va PEATIOTOTTOMGEL £vay GTOYO ATOd0GNC LE PACT TIS ELGOJ0VE TOV AAUPAvoVTaL Kot
kafopilovv v TpéYovcn eocmTEPIK) KatdoTOoN KOl TO TEPPAAAOV Agrtovpyiog TOV
POSOPAOVOL. ZTN «UNYXOVT] TOALTIKNG» OV YPNCLUOTOLEITOL Y10 Vo SloQaAoTEL OTL I Ao
OV TOPEXETAL OO TN «YVOOTIKY Unyavip gival cOpQ@vn pe Toug puBUioTikods Kavoves Kot

GAAEG TOMTIKEG EKTOG TOV PASIOPADVOUL.

o Service request from first responders/victims
-2 | in specific locations
Ev-_a « Volatile unknown interferers
§ g « Emergency services for primary users
« Partially remaining communication

" o Available spectrum
_ Radio Sl " * Services required
g { & Ve | Services offered
« Other DRN nodes existence

« Information sharing and service : a7 « What services to offer?
adaptability i u « What channels/protocols are to be

« Channel/protocols selection Act/ Plan/decide used?

o Links establishment coordinate ¢ Who to connect to?

« Transmitting information exchange  Routing

« Routing etc. o Spectrum decisions

Ewoéva 41. Bacukoi padiopnyaviopoi yio §iktvo avIipetdmions Kataotpop®y [37]
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Ewova 42. Apyrrektoviki] CRN [105]
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‘Epyo Avdpkero | TInyn 216yot - Hlapatnpioeig
216Y0G TOV TPOYPALLLLOTOG NTAV 1) TAPOYT EPAPLOYADV Y1 SIHAEITOVPYIKT Kot CLUPOTH TPOG Ta. TG AVo™ EMKOWVMVING, 6TO TANICLO L0 TPOSTADELES TVTOTOINGNG,
2012- EMTPEMOVTOG TN YPNYOPN LI0BETNOT TV TEXVOLOYIOV emtkovmviag 4G Yo va PeAtiodel  eTOOTNTO OTOKATACTACTG KOTAGTPOPADV Kot dtayeipions kpicemv OAwv
ABSOLUTE [106] . i . . . . . . . , , .
2015 TV opénv dnuoctag acedietog otv Evpdmn, aAdd kot moykoopioc. Ta Aettovpywkd otoryelon kot ot ovtiotolyeg PEATIOCELS TNG OPYLTEKTOVIKNG SKTVOV
Baoifovtor oty avdAvon TV oroTNoE®Y XPNoTN / vOlapepopévay Kot oty vioBétnon evpuloviko edouatog yio ™ Snudcio aceAAELl.
To épyo emyeipnoe vo metvyeL T Siepedivnon, avamnTuén Kot ETIOEIEN YVOOTIKOV PUSIOPOVIKOV TEYVIKMV GE GLGTNHUATO SOPLPOPIKTG ETKOVMOVING Y10 KON ¥pNon
8 2012- PAoUOTOG HETAED SOPLPOPIKMV KoL ETLYEIOV GUGTNUATOV. TO TAAIGLO TOV £pYoV £yvov 25 dNUOCIEVCELS 08 EMGTNUOVIKG GLVESPLO, 6 SNUOGIEDCELS GE TEPLOJKAL
CORASAT [107] . . ] . . p p . p L L
2015 Kot éva kepdhoto Pipriov, pe aloonpeintm myv epyooia [108]. Eniong, o ETSI dnpoocicvoe v teyvikn éxBeon [109], n omoia Bewpeitan Evo onpavtikd opdonpo
GTNV TLUTOTOINGT TV GYETIKMV dpactnplotitov CR SatCom.
CREW 2010- [110] To épyo otdyevoe ot dNUIOVPYID OGS OVOLYTNG OHOGTOVIOKNG TAATPOPLOS SOKILAGTIKNG PAONG, 1 00i0 SIEVKOAVVEL TNV TEPOUATIKY £PEVLVA Y10, TPOTYLEVES
2015 OTPATNYIKEG OVIYVELONG PAGLLATOC, YVAOGTIKOD PUdIOMMVOL KOl YVOOTIKNG SIKTVMONG o€ LdVeg pe ddeta Kot ywpig adeta.
2009- [111], | To épyo sivar wo viomoinon pe texvoloyio SDR, to omoio ypnotuomolsiton yio Ty VIOSTAPIEN TG SEAEITOVPYIKOTNTAS HETOED GLUBATIKOY TEXVOLOYIDY
EULER 2012 [112], | acVppatng emkowoviag 6nwg TETRA, WIMAX kat dopugopikdv emkowveovidv. H kdpu mruyfy mov Siepevvinke oto EULER &ivar 0 optopdg piog kowng
[113] | xvpotopoperig Tov GEPETOL TOVG TEPIOPIGHOVG TNG UPYITEKTOVIKIG ETKOVMVIDV LOYIGHIKOD KoL £YYOATOL TN PEYIGTN opnTOTTO 6TIg TAaT@OpHES SDR.
"Eva axoun €pyo mov ypnuatodothnke omd v Evponaixn Evoon pe titho «Pnetokég Kot KovoTopeg TEYVOAOYIEG Y10 TNV OGOAAELN KOL TNV OTOTEAEGUATIKOTNTO
mg Asttovpylog Tewv mpoteov avtamokprravy» (Ditsef). Ovcwootikd, n mpoordfelo £yve yioo TNV VIOSTAPEN TOV TPAOTOV OVTIOTOKPLITOV KECH €VOG SKTVOV
DITSEE® 2010- [114] aobnTpwv, cLoTNUATOV €VTOMIGHOD KOl EMKOWOVING, Wwitepa oe mepimtworn Ueydiov mupkayiwv. H texyvoroyio acbntipwv pmopel va Ponbnoer omnv
2013 TPOESOTOINoN £VOVTL KIVOOVOV OIS a€PL Kol TOEIKES YMUKES OVGIEG, KOOMG KAl 68 GeEVApLOL YaUNAG opatdtnTag. AvTd Umopel ot cvvéyeln va Pedtimbel péom
SIKTUOV EVTOTIGHOU ECWTEPIKAOV YDPOV, PEATIOUEVIG LETAOOONG dEdOUEVAOV PASIOP®MVOL Kot TeYvoroyiag Stacvvdeong avOpdmov-punyavig v m Peitioon g
QTOTEAECUOTIKOTNTAG KOL TG ACQUAELNS TOV TPATOV OVTOTOKPLTMV.
To £pyo eiye ®g 0TOYO VA EVTOTIGEL TIG AVGELS TOV UTOPOVV Va. VI0BETNBOVV G [ EVOOUUTOUEVN ETavaSIOLopedoin cvokev] NAV/COM kot vo PeheThoet T
SALICE 2008- [115] GKOTUOTNTE TNG G PEOMOTIKG oevapia. O mpmdTog 616)0¢ Tov épyov SALICE eivon va opicel o Pociké GEVAPLO KoL TNV OPYLTEKTOVIKI] TOU GUGTHHOATOS VIO
2010 OAOKANPOUEVO TEYVIKES EMKOVOVING Kot EVIOTIGHOV, cuokevég SDR NAV/COM, evoopdtoon HAPS otig vinpecieg didomong, etepoyeveic AOGES GTOV TOPEN TNG
eméuPaonc.
To épyo elye ®g otoOY0 ™V avAnTLEN Kot emideEn TG KAVOTNTOG PEATIOUEVOV TEYVIKAOV TOALUTAMY QOPEMV Yo KAADTEPT YXPNON TOV LEIOTAPEVOV (OVOV
< ~10 2012- . , . / . . ; A Y . AR
EMPhALtIC 2015 [116] | poadrocuyvothtmv yia v Topoxn EVPLLOVIKOV LANPESIOV dedopévav o cuvimapEn pe VaNpesics ToAwoD TOToV oTevig (dvng. Ze avtd Ba avartvyodv Aooelg
Baoiopévec o kowéleg kat ad-hoc yio PPDR.
‘Eva épyo tov NSF, to omoio &iye wg otdyo v evioyvon g mpoofacng o€ padloPacio om0 YVOOTIKO KOl ETOVUSIOUOPPAOCILE OCVPHOTO GUOTNUATOL.
o SoumephapPavoprévng g QA LATIKHG ardd00NG, TOV AVOSILUOPPAOCIU®Y 0CVPUATOV GUGTIUATOV, THG AOOAAELNS TOV OCVPUATOV CNUATOV Kol TOV GUGTNUATOV,
CNS/EARS 20151 [117] | ng ovvimapéng pe moAatoh TOHTOV GLGTANATE, TOV ACVUPUATOV CVOTNUATOV EWBIKOD GKOTOD HE SOKLUEG KOL TMV HETPHOEMV, TOV OIKOVOLLIKOD LOVTIEAOD Ylo. KON
XPNOT PAGLOTOC, TOV TEYVIKMV SLoXeipIong QAGHATOS, TG APYLTEKTOVIKNG PASIOPOVOL SIKTVOL KoL TNG EVEPYELNKNG ATOS00NG KO LOYVPEG TEXVIKES AViYVELONG KoL
Kkatavoung edopatog. [ToAld €pya o€ avtd T0 oYL 6TOYXEVOVY GE ETEPOYEVI GEVAPLO LEYEANG KATLOKOC.
2011- To axoun épyo tov NSF pe titho Robust and Secure Cognitive Radio Network - RSCRN gotidlet oty anoteleopotiky cuvimapEn SELTEPELOVIMV YPNOTOV TOV
CNS/RSCRN 2014 [118] | kpivovton amapaitntot yio Vv emTvyic TOV HEAAOVIIKGOY YVOOTIKOV SIKTO®V, e TOVG TPMTEVOVIES Ypotes ot 1dieg {dveg ouyvothtav. Emmhéov, avapépetar og

GYMUOTO. SLoXEIPLoNG PASIOPOVIKAV TOP®OV KoL 6TO GXESUGUO YOUNADY KOTAVEUNUEV®V GAYOPIOU®Y Y10 THV AVTILETOTION (NTNUATOV 0GQOAELOG.

Mivaxaog 9. Mpoypappota — £pye mov oyerilovran pe To CR kar to PPDR [37]

8 https://cordis.europa.eu/project/id/316779

® https://cordis.europa.eu/project/id/225404

10 https://cordis.europa.eu/project/id/318362
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Ot gpapuoyéc otig omoieg amovtatal T0 CR, o¢ avaTpentikny Te€(VOAOYio ETOUEVNC YEVIAGC,
elvar moAAég. To CR pmopel va BonBioel omnv avtipetdmion TpofAnHdToV GUVOEGIUOTNTOG
0€ ayPOTIKEG TTEPLOYES, Va Pedtiotonoost Tig Asttovpyieg RF yia smartphone kot cuokevég
10T, diktva mapddoons meplexopévov, YvaoTd Kot G diKTua SlOVOUNG TEPIEXOUEVOL, KoL
yiyavtio acvpuato  hotspots. KdédAvyn Siktoov padlocuyvotTedv HEYEAOV YEMYPOPIKOD
TAQTOVG, OIKTLO EKTOKTNG OVAYKNG, 1OTPIKEG EQUPUOYEG, TPOYVMOOT KooV, EAEYYO

KuKAo@opiag, k.Am. [103].

4.7 Device to Device

Y10 3GPP 1 emkowwvia cvokevn mpog cvokevn (Device to Device — D2D) opiletor wg
emkowvovia peta&d dvo UE oe puoikr| eyydtnta ypnolponotdvag demapn aépa 4G LTE ya
™ dnpovpyia pog aueong obvdeong ywpic dpopordynon pécm otabupov Paong (BS) kot
dwkctvov moprva (CN). H emkowvmvia mov Baciletor oty £yydTnta 1pocdiopilet TIc GLOKEVES
mov Ppiokovial 6TV mEPLoyN Kot eMTPENEL T PelTicTomomuévn enkovovia peta&d tovg. H
GUYKEKPIUEVT Aettovpyio eival adOmPayldTELTN amaitnor Yo dikTuo ONUOCLUG ACOAAELNG,
kaOdc vAomolel TV emKowmVic HETAED TOV EMOYYEALOTIOV YPNOTOV TNG ONUOGLOG
ACQUAELOG aKOUN Kot OTAV 1 KAALYT TOv SIKTOOL &ivol HEWdUEVT, 1] | GUCKELT Eival EKTOG
diktoov [53]. MdMota, to 3GPP tumomoinoe 0 oLYKEKPUEVT EMKOWVOVIOL MG VINPESia
gyyomrag (ProSe) [119], [120] n omoio oyedidotnke yio vo, KOAOWEL TOGO TG KPioUeS 660
KOl TIG EUTOPIKEG OMOUTNOEIS. ZVOUQOVE Ue TNV TPootyyion v [53] 1o yopaktnplotikd
VYNAOV eTTESOL TOL d1kTVOV ProSe amotelodvion amd v avakdAivyn ProSe kot tn pHouon

dueong emkowvmviog ProSe:

1) H Aerrovpyia evromiopov ProSe mpocdiopilel cuokevég pe dvvatotnto ProSe oe kovtivi
0TOCTOOT EITE 0TO EMMEDO TOL SIKTVOV padloTPOcPacnC (avakdAvyn dueong eyyvTnTog) gite
oe eminedo EPC. v dueon oavaxdloyn eyyvmrog, o UE avaintd avtovopo kovtivég
ovokevég UE kat omattel vo, GUUUETAGYOVY GTOV EVTIOTIGUO GUGKEVOV UECH O SLOOIKAGTOG
TEPLOOIKNG HETASOOMG Kol AYNG onudtov avokdivyng. H dueon avaxdivyn pmopel va
AELTOVPYNGEL TOGO VIO KAALYT SKTOOV OGO KOl EKTOC KAALYNG Kot Ogv amokAgiel T Pondeila
dkTVvoL Otav givar daBéoyun pe dtdpopoug unyavicpovs (mdnon M EAEN). Ze o avarkdivyn
nov PBaciletal omnv ®Bnon, to UE exnépmnet v napovsio tov, evéd avtictoyyo oty EAEN 10
UE (ntd mnpogopiec OYeTIKG e CLUOKEVEG EYYDTNTOG UE duvaToTNTa gvtomicpov. Otav o
evtomopog Aappaver xopa og eninedo EPC, to EPC givan avtd mov kabopiler v eyydrnra
tov ovokevdv UE kot o cvokevr] UE emitpéneton vo Eekivioet T S10d1Kacion EVTOTIGLO

a0V AAPet Tig TANPOPOpieg GTOXOV TNG OO TO diKTLO. AVTO TO GYNUA OTTaLTEL OO TO JIKTLO
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va TopakoAovBel Tig vroyneieg cvokevég D2D UE, emmmuldpuevo tov @OpTO EVIOTIGUOL KOt

LEUDVOVTAG TO aVTIGTOYO OO TOL KIVITA TEPUATIKA.

2)A@obh ohokAnpwBel m @domn NG Aettovpyiag mov mEPLYypAyape NON, N pOOoN Gueong
emkowvoviog ProSe emitpémer ) Onpovpyio HovomaTI®OV €mKOWV®VING HETOED 600 1)
nepiocotepov UE pe duvatdotnto ProSe mov Ppickovial og gvpog Gueons smkowvaviag. H

dtadpoun apeong emkovaviag ProSe o propovoe va ypnoponotei E-UTRAN 7 WLAN.

H dwdwacio yio T pobuion dueong emkowvmviog dev givar tvmomomuévn amd to 3GPP,
®o1060 ot PProypagio Tpoteivovtar ddpopeg dwdikaociec. Xto [121] mpoteivetonr 1
emkowvovioe D2D pécm evog Tp@TokOAAOD, EVEPYOTOINGNG TV GUGKEVMV TOV YPNOTOV UE
«papovcy (beacon) kot amhd teppatikd LTE ov givon didonapta oty meployn evog ueydaov
YEYOVOTOG, TO0 0Toi0 PpioKEL EQUPUOYN OTNV TPOCEYYIGT TOL TTPOTAONKE GTO TANIGIO TOV
épyov ABSOLUTE. X10 mlaicio tov idov épyov, ot [122] mpoteivouv M KoteoTpoppévn
vrodoun vo. avtikataotadel and Eva 4G eNB (AeNB) to onoio O vrootnpi&et to diktvo amod
aépa, kabmg Bo. Ppioketar Tpocaptnuévo og éva umoddvt. Eniong, oto [123] emyepeiton pia
Tpootafela PEATIMONG TV KEVAV KAALYNG TTOL SN ULIOVPYOVVTOL OTIG TEPLOYES TOV AKPMV TOV
Kk@0e KeAov 1 evtdg knpiwv. Mdlota, otig doKiég mov Eyvav 10 99% twv ¥pnoT®dV oL
Bplokotov ekTOG KOAVYNG eméTvxav TN (NTOLUEVN ONOS0CY UETAOOONG EWKOVOS |E
emikowvovio. D2D. Xto [124] mpoteivetan pio apyrtektovikny emkowvoviag D2D, pe ypron
KEVIPIKOD EAEYKTN MOV EMTPEMEL TN GLVEYION TNG AMPOCKOMTNG AETOLPYID TOL SIKTVOV
OKOUY KOl O TEPINTTOOT OV 1 LLOJSOUN TOV €xel VIooTel {nuia 1 KataoTpapel oAOGYEPHDG.
Yt ovykekppuévn apyrrektovikny (Ewdva 43) kébe UE extedel o gpappoy D2D,
YPNOLOTOIDVTAG L0 LEPAPYLKT TPOcEYYIom Y T dnpovpyia cloud ya kvntd. O kevrpikog
ereyktng D2D/SDN «PAémery Olo ta mobile cloud tng epPéredg tov, evd ot tomukol

ereykTéC (Ke@uréc ouvvepmv) Yvapilovv ta UE tng yertovidg Toug.

- Cloud Head's Database for shared Cloud Data Base at SD Controller
D2D Application Resouces/Services of each UE of a MC Cloud ID Members Services
D2D/SDN Controller Other Offered UE1, UE2, UE3, UE4,| Computational

Device ID| Shared Services MC1 UES, UE6 Offloading

Sharing UE20, UE1S, UE33, | Sharing

CPU(2.1GHz,15%) | Memory Mc2 UE12, UE9 Speakers

UE1 Content UE112,UES, UE30, Content
Memory (200MB) | Distrbution Mc3 UE12 Distrbution

Comm. Link (10Mbps) - UE45, UE21, UE11, Sharing
Computation Mca UE12 Memory
CPU (2.5 GHz,10%) | offloading UES7, UEL, UE67,
UE2 Content MCS UE92 Video Game
Memory (250MB) | Distrbution UE109, UE27, UE33,|  Content

Comm. Link (15Mbps) - MC6 UES54, UES, UES Distrbution

- »  |Inband D2D Link
< > |Wi-Fi Link

[Core/Optical Fiber |

«—> |[LTELink |

“ - ‘ B ‘ [Cloud Head/ Relay Node

Ewoévo 43. Apyrrektovikiy PSN Basiopévy 6g D2D emikowvovieg [124]
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2uvayetatl Aoutov Ot ot emkovevieg D2D pmopovv va ypnoiporomBovv yia ) Peitioon g
amOd00NG TOV JIKTVL®V dNuoctag acedielas, kabdc ta UE mov avanticcovtol enekteivouv
v KGALY” Tov SikTHOoV. XT0 MANiG10 avTd 610 [125] aveldovial Tpio Sropopetikd cevapia,
oe oyéomn mavtote pe T 0éon tov UE ¢ mpog v Kuyérn, 0mmg tpokvmtet kot oty Ewkdva
44, 310 [126] napovoialetar pio kKornyoptonoinomn tov D2D and v mAgvpd Tov ypnotn, mov
nepiapPaver 8o okéln: (a)oe wdAvyn (In-coverage) wor (B)ektdg wdivyng (Out-of-
coverage), 6mmg gaiverol kot oty Ewkova 45. Ty idwo BipAoypagikn emokdénanon Kot yio
KG0e o omd TG SO avapepOuEvEG ®C Ave vromeploxég eetdletor to RTMUOL TNG
avakdloyng ocvokevmv kal g D2D emowoviag. Onwmg Non avaeépdnke, n ovakaivyn
OLOKEVMV VTOONAMVEL TNV OVOKAALYT KOVTIVOV GLUGKEVAOV Y10 Tr Onpovpyio amevdeiog
OLVOECEDV EMKOWMVING. X& Vol KOWEAOEWEG OlkTLo Tpelg mapdyovteg kabopilovv ta
OYNUOTO OVOKOADYTG GUOKELMV: (0) 1 ATOTEAEGUATIKOTNTO, 1 070l SuvaTal va oplobel mg 1
mBavotnta avakaivyng, (B) n evepyelokn amddoon kal (Y) 0 GUVTOVIGUOG TOPEUBOADY TOV
0QPOPd OLCICTIKA OTN JlYEIPIOT TOV TOPOV TOV QAcUATOS. Avagopikd ot pe Tig D2D
EMKOWMVIES, aVTEG dtokpivovtal oe dVo KOPLa otoryein: (o) ot EACUATIKY amdO0GT), TOL
wepAapPavel v katovoun mopmv kot v emioyn D2D 1 kuyelogdobg emucovoviag, Kot
(B) otV gvepyelakn amddoon, 1 omoia pe T oepd g mePAaUPAavel oTotyelo Tov aPopovY

OTOV EAEYYO KOl KATAVOLUT TOV TOP®V, 6T PEATIOTOTOINGN KOl OT LETAPOPE EVEPYELUG.

Amd ™V GAAN, yoplg TV Topovsio VITOdOUNS S1KTVOV, 1| cvokevn €xel Pacikd poro. Ta
GUOTNLOTO AVOKAALYNG TOV GUCKEVAV TOL YETVIALOLV VPICTOVTIOL KOl GTNV TEPITTMON
oVT, OCTOCO UTOPOLY va dnpovpyndodv mpofAnuato mov aPopodv oe mopeUPorés ot
ovykplon pe ta dikrvokevipikd oyfpata. To D2D UE oty mepintwon avth kot yo v
avakdloyn gyydtnrag &xet dittd poro: (a) v avayyeiio kot (B) v mapakoiovdnon. [a
™V avoyyedio petadidel meplodikd UnvOUNTO EVIOMIGUOD €YYDTNTAS, EVO Yo TNV

TopoKoAoHONGN aKovEL TOL UNVOLOTO OO TIG AVOKOIVMGELS KoL OTOVTH GE QUTEG.

¥t pedétn tov [127] eéetdobnkav 61e€0dikd opiopéveg amd TiG POCIKEG OMOITAGES Kot
TEYVOLOYIKEG TPOKANGEIC YO TIC TPOGEYYIOELG ADGEMY TTOV TPEMEL VAL VILAPYOLV TPOKEUEVOD
va enttpomnel ota diktva LTE kot e10ikotepa otig encovavieg D2D v avtomokpivovial 6to
PPDR o1 ommv Ebvikn kot Anpoocia Acpdareia (National Security and Public Safety —
NSPS). TIpoteivetar pia apyttektovikny mov Paciletar ot dwadikocio opadomoinong yio to
OYEOL0G O EVOC GLGTNOTOG TTOL EVOMUATMOVEL KVWeAoEWEIS kat ad hoc Aettovpyieg, avdioya
pe ™ dwbeoipudmra 1oV KOUPovV vrodouns. H apyrtektovikn avth TpocEyyion anotéAece
éva teYvoloYIKO ototxeio g e&ehMooouevng tote (2015) 18éag tov 5G oto mhaiclo TOL

gpevvnTcod £pyov METIS

™ https://metis-ii.5g-ppp.eu/index.html

101



https://metis-ii.5g-ppp.eu/index.html

Ewovo 44. Movtédlo diktvov mov e€etaler 3 dropopeTikd cevapra D2D emkowoviag [125]

Onog avaepépdnke Mom, to 3GPP, otig ekddoeic 12 kot 13 (Releases 12,13), avaueco oto
GAAQ, ETETVYE PEATIOOELS GTOV TOUENS TV VANPECIOV EYYVTNTOC, TOV EMTPETOVLY TNV AUECT
emkowvovioe D2D peta&d tepuatik@v oe KOvIv omootoon UeTa&d Tovg, OAAG Kol oTNnV
OUOOIKY  EMIKOWVMVIO, GUUTEPIAAUPAVOUEVNC NG EmKOv@Viog &évog mpog ToAAovg. Ot
vampecieg ProSe npocpépovv onpavtikd ticovektiuata. Kopio €€ avtdv sivar n fertiopévn
QOOUATIKT 0TOS00T], 0POD OPICUEVA KAVAAL KVWEAOELB0VC GLYVOTNTOS avTiKabicTavtal amd
aueoec Cevtelg. Ilepatépw dg, 1 emwowvovia D2D mapéyet vymAotepo puBud HETOQOPAS
oedopévav pe younlotepeg Kabvotepnoelg amd dxpo oe dkpo. Emiong efowovopueiton

EVEPYELDL KO EVIGYVETAL TNV AEL0TTOINOT) TOV POSIOPOVIKDV TOPM®V.

Out-of-coverage
‘ Device Direct

Device [ D2D Discovery | | Communication

Discovery Communication —
- ulti hop
Spectral Energy Discovery y .
i : “lust
En?rgy Efficiency ‘ Efficiency Scheduling Clustering
Efficienc
Interference Power Control/
inati Allocation Resource Allocation
coordination

Joint
Optimization

D2D/Cellular
Mode Selection

Cluster/
Energy Trans fer

Ewéva 45. Kotnyopromoinen emkowvovidv D2D aré v mhgvpd Tov ypioty [126]
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O1 Aettovpyieg, Ta EVOEYOLEVA, Ol OAPYLTEKTOVIKES, TO TPWTOKOAAN EMIKOVAOVIOG OTO O18(POPO
enineda Tov vanpecidv eyyvtnrtog (ProSe) avaivovtor die€odikd oto 4° kepdiato tov [58].
Onwg 1oM degodikd €xel avopepbei, o1 emkowvovieg D2D gumAékoviol gvepyd ota mEUTTNG
yevidg diktoa kwvntig thAsewviag (5G) kal ciyovpa ovtd €xEl WG OTOTEAEGHA LYNAN
andd06™, MyOTEP KOTOVAA®OT EVEPYELNG Kot peimon tng kKabvuotépnong [128]. Tto mhaicto
™G avaQePOUEVNG PIPAIOYPOPIKNG ETIGKOMTNOTG £YIVE GLUYKPLTIKT LEAETT] T®V TPOTEWVOUEV®V
TEYVIKOV OVOKAALYNG GLOKELQOV OTIG emkowvavieg D2D kot tov mpokAncewmv mov 10
GULYKEKPIUEVO EPELVNTIKO TTEdI0 gp@avVIlel E101IKOTEPO AVOPOPLKE e TO, {NTALOTO ASPAAELNG

KO 11O TIKOTNTOC.

Ye Kkabe mepintwon, to medio TV TEYVOAOYI®V emkowvwviog D2D eivon gvpvtoto ko
TOPOVGIALEL ONUOVTIKO EPELVNTIKO eVOOPEPOV. ATOOEEN avtod eivar 0Tl TAEIOTEC
ePELVNTIKEG Tpoomdbele, mov avoeépbnikay NoM, OAAG kol GAleg TOOEG TOL OgV
OTOTVTIOONKOY OTNV TTaPOoVoa €PYACio. TPOyHaTeEvoVTOL TO. (NTALOTO TNG EMKOWV®OVIOG
OLGKEVNG TPOC GLOKELT KOl TIG LVANPEGIEC €yyLTNTAG TOV JIKTOOV ONUOCIAG OCQAAELNG.
XapakTnploTikd Tapadetypo o anotelel To yeyovog 0Tt 610 [126] mpoteivetar mg Avon g
VIEPPOPTMONG TOV SIKTVOL, 1 TNG PAAPNG OV €xEl LTOGTEL 1| LTOJSOUTN TOV, ATO TNV TAELPA
TOV YpNotn, N emkowvmvia D2D kot amd v TAevpd Tov duKTHOL 1 AVATTLEN TOV SLVOUIK®V

acvppotev diktvwv (Dynamic Wireless Networks - DWNS).

4.8 M-MIMO

H teyvoroyia IMorramhdv Eicd6dmv — [MoAlomidv EE6Swv (Multiple Input Multiple Output -
MIMO) c¢ acOppata diktvo emkovmviag Eekivnoe amd T dekaetio Tov 1990 kat Epepe pia
ONUOVTIKY 0ALoyn oTh erhoco@ia g oyediaonc tov diktvwv avtmv. To 3GPP npdchece yia
npdT™ Popd to MIMO oty 8" ékdoon] Tov (Release 8), n omoia avoagépetor 610 Gy
kepalov Tov MIMO kot tovg avénuévoug puBuovg puetddoong dedopévav (og 300 Mbps ce
Katepyouevn (e0En ka1 75 Mbps og avepyduevn (evén) otav ypnopomnoteiton £6pog {dvng
4x4 MIMO «on 20 MHz [129].

Yopemva pe Ty dw mnyn, otig ekdocelc 9 kar 10 tov 3GPP, éywvav mepattépo PelTidoelg
g te)voroyiog MIMO. Xuykekpyéva, otnv 9" éxdoon (Release 9) n dwapdppwon déoung
MIMO ypnoiponoteital yio v adénomn tng amdooonS oKU®Y KOWEANG KatevBivovtag
déoun mpog ovykekpipévo UE pe extiunon 0éong oto eNB. Avtiotoya, otn 10" ékdoon
(Release 10), emAbav Pektidoeg g teyvoroyiog MIMO, kabohg miéov to LTE-Advanced
enupénel mg kol 8x8 MIMO og katepyopevn (evén kat oty mievpd UE emrpénel 4X4 oty

kotevbuvorn ovodikng Cevénc. TMeportépo Peltidoelg kotaypdenkoav oty 13" ékdoon
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(Release 13), 6mov e€etdobnke 1 yprion ocvotnudtov MIMO vyning tééng pe émg kou 64

BVpec Kepaiac.

EmmAéov, n texvoroyio MIMO ypnotpomoteiton yia diktoo Wi-Fi ko v kivnt) tiepmvia
4G, LTE xor 5G og éva €upyd QAGHA TEPIMTOCEMV TOL TEPLAAUPAvVEL Kol TN dnudoia
acpdiel. MaloTa, ypnoomoteital GuxvAa Yoo EMKOVOVIEG VYNAOL gupovs {dvng OTov
glvar oNUOVTIKO Vo UV vmapyovv  TopEUPOAEG amd  CLOTAUOTO  UIKPOKLUATOV N
padlocvyvotNT®V. Ta cUYKEKPIUEVE OQEAT TO KOOIGTOUV 100VIKO EPYAAELD Y10 TOVG TPMTOVG
OVTOTOKPLTES, TOV OgV UTopovV Tavta, va Pacilovtal o€ dikToa KivnTig TNAEQ®VING, To OToia
elval evdA®TO KOTA TN O1APKEWD HIOG KOTOGTPOPNG, EITE amd dl0KomEG PEOUOTOG, €iTe amd

BAGPec oy vIodoun, eite amd vrepeopTmon [130].

Q¢ mpog ta. TEYVIKNG QOoemg Oépata, m texvoroyie MIMO «katdoeepe vo e&aocpolicet
peyoAvtepn a&lomoTion Kot ToyhTnTe 6To acVpurota dikToo extkovaviag, kabdg otpiydnke
OTO (QOIWVOUEVO TNG TOAVOSELONG TOV GCNUOTOC, TOV OVCLACTIKG eényeital ¢ 1 vrapén
TOAALDV SLOPOPETIKAOV KAVOAM®MDY Sl TV 0oiev uetadidetal 1 TAnpogopia, 1 omoia amrodidet
peyoAvtepn cvvolkn yopntikomta. H texyvoroyioa MIMO ypnowponoteitor o acvppota
tomikd diktve (WLAN) kot vmootpiletar and 6lo ta acvpuata mpoidvia pe 802.11n.
Mahota, to Tpotokorro emkovmviag 802.11ax (Wi-Fi 6), éxave éva emmAéov texvoroyiko
fiupo oty acHppatn ocvvdeoudtnta e TeYVOAOYIKES Avoelg mov Ba Pondncovv otnv
e&alenyn TV TEPLOPIoU®Y TTOV oyeTifovTal pe TV Tpocbnkn mepiocdtepwv cvokevmv Wi-Fi
og éva diktvo. To Wi-Fi 7 Bpioketar eni Tov mopdvtog o€ avamntuén Kot avouévetat vo, Pyst

oIV KuKAopopia to 2024.

H 1eyvoroyio MIMO Boacioctnke otnv tevoA0Yiol KEPOUDV HE OIUPOPETIKES OLUUOPPDOTELS

KOl GUYKEKPLUEVQL:
»  TToAlamin gicodog, povn é€odog (Multiple Input Single Output - MISO)
*  Mia gicodoc, moAlamin £é€odog (Single Input Multiple Output — SIMO)

Ot MISO kot SIMO 0Oewpodvtar TeYvVOAOYIKOL TPOKATOYOL Kol G avTEG otnpiydnke m
teyvoroyio MIMO. EmmAéov, to MIMO Aoyiletar g pa achpuatn texvoroyion Tov £xet
OYEOL0OTEL VO TAPEYEL KOADTEPT] EUTEIPIOL EXKOWVOVING GE TEPITTMON VYNANG KIVNTIKOTNTOG
TOV ¥PNOTOV &VTOg TOL OKTOOV. Amoteleitol amd mOANUTAEG OLGTOLIES KEPULDV
ovvoedepéveg pe BS, ot omoieg pmopovv va eEuampeticovy moAlolg ypnoteg tantoypova. To
MIMO ocvuveyilel va eéehicoetan kot avaPaduiletor uéom e ¥pHoNS TOV G TOAD peYdAeg
Kot obvleteg véeg epoapuoyéc, Kabmg M olOyypovn acVpupatn emikowovia, @riofevel
TePLOcOTEPEG Kepaieg, OlkTva Kol ovokevéc. 'Eva amd 1o yopaktnploTikotepo TETOW
napadetypata ivor 1 avamtuén g texvoroyiag 5G. Avtd ta TEpAcTIO LolK( GLGTAOTO

(massive 5G MIMO — M-MIMO) ypnoipomolovv molvapiBueg LkpéG Kepaieg yuo va
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EVIOYLGOVY TO €VPOC [MOVNG GTOVG YPNOTES Kot VIOGTNPILovV TEPIOTOTEPOVS YPNOTES AVEL

kepaio [130]. EmmAéov, yio Bértiota amoteléopata @oppuoleTol pa texVIKn dloyeiptong

POOLOCLYVOTNTMY TOV UEYICTOTOlEL TNV 1ox0 TOL ONUATOG GTov JéKTN €oTidloviog Ta

O€dOUEVOL EKTTIOUTNG GE GUYKEKPLUEVOVS YPNOTES, OVTL Yio pol peydAn mepoyr. Me 1o 5G, n

tpedidotatn (3D) dopdpewon d6éoung oynuotilel kot KatevBover Kabeteg ko opldvrieg

dokovg otov ypnotn, Omwg @aivetor otnv Ewova 46 [130]. Onwg avaeépbnke Mom, 1

teyvoroyic MIMO Poociletor oe TOAAAMAEC Kepodeg Yoo TNV TOLTOYPOVI LETAOOOT

TOALOTADV PO®V OESOUEVAOV GE CULGTHLOTO OCVPUATOV emKOWOVidv. Otav to MIMO

YPNOYLOTOLEITAL Y10 TNV EMKOWOVIK UE TOAAG TEPUOTIKG TOVTOXPOVO, OVOQEPOUACTE OE

MIMO moAlamlmdv ypnot®v, 1 0mw¢ oAllmg to ovoudlovpe (Multiuser MIMO - MU-

MIMO). To MU-MIMO o100 K0yehdTl GLOTAUATO PEPVEL PEATIOOELS KOl GLYKEKPLUEVA

[131]:

avénuévo pubud dedouévav, EMELDN OGO TEPICCOTEPEG KEPAIES, TOCO TEPIGGOTEPES
avelaptnTeg poéc  OEOOUEVOV  OMOGTEAAOVTOL KOL  TEPLGCOTEPD.  TEPUATIKA

e&ummpetovvron TovTdYpOova.
evioyvpévn aflomotia, yati 660 TEPIGCOTEPEG KEPUIEG TOCO IO EVOIIKPITEG
OLOOPOLEG EYEL TO PASIOPMOVIKO GTILLCL.

BeAtiopévn evepyelakn amddoon, ek tng duvatdtntag mov €xel o BS va eotidlel v
EVEPYELD OV EUMEUTEL GTIS MEPLOYES Tov yvopiler 0Tt Ppiokovtol ol TEPUATIKES

GUGKEVEG.

pelmpéveg TaperPorés, emedn o otobpog Pdong pmopel oxoOmUE Vo amo@OYEL T

petddoon og Katevdovoelg 6mov ot TapepPorég O nTav emProPeis.

How 3D beamforming works

3D beamforming in massive 5G MIMO systems forms and directs
vertical and horizontal beams at the user devices.

Ewéva 46. Tpredraotaty dwopopewon déopng oe M-MIMO 5G [130]
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Ta wg Gve amotedodv Ta yevikd o@éAn ¢ teyxvoroyiog MU-MIMO yuo T1g acOpuraTeG
EMKOW®MVIEG, 1 omold opalel KOl EVOOUOTOVETOL O©T0  TPOTLTO  AGVPUOTNG
evpvlovikotntag 6nmg 10 4G, LTE kot to LTE-A, ota omoia 110N avaeepOnkope. Me 0ogg
neplocOTePeS Kepaies etvan eEomhopévoc o otabuog Pdong (M ta TeppatiKd), TOG0 KaAHTEPT
anddoon Ba éyovv [131]. Mdhota, n amddoon avtr PeAtictomoteitarl yuo T Agttovpyia
duming oyng dwipeong ypovov (Time Division Duplex - TDD), mov ypnowonoteitar otnv
teyvoroyio M-MIMO, ce avtifeon pe 10 ovotnuo dwipeong ocvyvotnrag (Frequency
Division Duplex — FDD) mov ypnoyomnoigitar oo 4G MIMO [130].

>m BProypagio, n texvoroyicc M-MIMO amavtdtor pe moAAG S10QOPETIKE OVOUOTO KoL
ovykekpipéva: Xvotquata Kepaiog Meyding Kiipokoag (Large-Scale Antenna Systems),
[ToAv Meydro MIMO (Very Large MIMO), Ynep MIMO (Hyper MIMO) kot MIMO
IMpov Awoctdoeswv (Full-Dimension MIMO). Ola givar mpocdloptotikd tov poAoL NG
avapepOeVNG TeYVOAOYing, kabmdg M Pacikn Wén wiocw and 10 M-MIMO eivor va
amokopicovpe 6Aa Ta 0QEAN ToL cuppatikon MIMO, adidd g TOAD peyorvtepn KAipoka. Me
TOV TPOTO aVTO LEIoTATOL OLVATOTNTO OVATTUENG UEAAOVTIK®OV €VPLI®VIKOV OIKTO®V
(otabepmv kol Kivntdv) mov Ba glvon gvepyelakd omodoTikd, ac@ain kol otifapd Kot O
YPNOUYLOTOIOVV OTOTEAECUOATIKA TO QAcpa. ¢ €K ToOTOL, amoTeElel €va epyodeio yio
HEALOVTIKT LTTOdoUT TG YNolakng kKowvaviag mov Ba cvvdéel o 10T, to Cloud, 1 dAAeg
vrodopég dikTvov Kot duvnTikd Ba vrootnpifel dikTva dNUOCLOG ACPAAENS 1 KPICIH®V

EMKOVOVIDV.

Ta M-MIMO éyovv minBog mAeovekTnudTov, 7OV £mETo. OO OG0 avapEpOnKoy 1om

ocuvoyilovtol ot akdiovbo:

" YynAdtepog puBuog dedopévarv, vynin QoS, déka opéc vYNAOTEPT YOPNTIKOTNTA
Kol €KOTO QOpéG PelTimuévn evepyelokn amddoor, Kabdg 1 gupeio. KAADYT 7OV
vroopileror Bondd oty viooTPIEN HEYAAOD AP GLUVOPOUNTAOVY aVE KEAL, EVHD
ONUOVTIKO pOAO dtadpapotilovv 1 VIopsn TOALUTAGY KEPULDY KOl 1 TEYVIKN TNG

Xwopwng ITolvme&iog (Spatial Multiplexing).

= Adyo ™G epapuoyng mponyuévev aryopibumv omv enefepyocio. GRUATOC TTOL
Aappdvetar omd moAAamAEC kepaieg, oAAG kol g TeYViKAG BF oty omoia
avapepOfKape Mon, exttuyydvetol peiwon Tov To6ooTol eo@ouiuévav bit (Bit Error
Rate - BER) ka1 enéxtoon kGAvyng, avtictotya.

" AVVOTOTNTO KOTOGKEVHG DITOSOUNG TOV Ue eONvA eEapTRUATO, YOUNANG KOTAVAAWDGCTG

= Inupovtikn peimorn Aavldvovtog ypovov ot JlEmapn aépa, Kabdg amoeehyeTal 1|

e€aocBévnon tov onuaTog Kot ot KaBuoTePNGELS d1AO00NG
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AvEnuévn evpwotio kol ao@AAEld, €lTe amd KWOUVOUE TOV TPOEPYOVIOL OO
axovoleg avlpmmoyevelg mapepnPoréc, gite amd oxoOmun eumiokn. XopaKTnploTikd
TOPASELYHO TNG CLYKEKPWEVNG OQEAEWS amoTelobv ta yeyovoto tov 2011 oto
INcétepmopyk g Xoundiag, 6mov oe dudnimon mov Erafe ydpa KoTd T S1dpKELL
Xuvodov Kopupnig, ot dtadnimtég ypnotponoincay évoy mapepforéa, EYKATEGTNUEVO
0€ TOPOKEIPNEVO SLOUEPIOUO KO TETLYOV OTLUOVTIKOTATO EMIKOWMOVIOKO TANYU,
koOdC o KPIoWEG OTIYUEC TV Tapay®V 7ov okoAovOnoav ot 700 ot mAéov

OLOTUVOIKOT OVTIETOTIGAV SVOKOALEG emkovmviag [131].

To ocvompa Paciopévo oe M-MIMO vioBeteital upémg ota tehevtaio acHpuUT
apotoma (WLAN, WIMAX, LTE, LTE-A, k.Ax.)

[MopdAAnia, VITAPYOLY Kol OPICUEVO LELOVEKTNLOTO, TO. OTTOI0 CLPOPOVV:

Ot 0Tt OEIS TOP®V KOl 1) TOADTAOKOTNTO TOL VALKOD givar waitepa vynAég. Kabe
kepaio amortel pepovopéveg povadeg RF yuo emelepyocio padlopmvik@dv onudtov
kot evioyvpévo tour DSP yio v extéheon mponyuévev aiyopibuwv enclepyaciog

LoONUOTIKGOV oNUATOV.

Ot wopor vAoh av&dvouv Tic amoutnoelg woyvoc. H pmoatapia eéavtieiton mo
ypnyopa Kabmg M emelepyocio cuvOET@V KOl VTOAOYIOTIK®V aAyopiBuwv amortel
ePLocOTEPT EVEPYELD. ALTO pELdVEL T didpkela (ONG TG UTaTapiog TOV GUCKELMOV

nov PBacifovror e MIMO
Ta ocvomuata Boaciopéva oto MIMO xootifovv vynAdtepa o cUYKPION UE TO
ocvotnua pe Baon pio kepaia, Ady® g ovénuévng Rong LAKoV Kot TponyHEVOY

AOYIOUIK®V.

4.9 Millimetre wave (mmWave)

Ot ovyvomteg dvo tov 6 GHz, coumreprropPavouéveov tov {ovov KOUATOV YIAOGTOV

(millimeter waves - mmWaves), civar vdla@épovceg KabmG TEPIAAUBAVOVY GTUOVTIKA

TEPLOCOTEPO PAGHO OO TNV TPEYOLCO, KATAVOUN KLWEAMT®V Oktowv. H teyvoroyia

mmWave ovtimrpooconevel pio EIAO000EN ADoM Yoo To. SIKTLOL EMIKOVOVIOV ONUOCLOG

aopdielng, 1 omoio. PocileTol ©TO OVEKUETOAAELTO (AGUO. 7OV OONYEL O HEIUEVN

oLUEOPNON SIKTVOL Kol VYNAOVG puOuols dedopévav. QoTOG0, 1 EMKOW®VIO GE TETOLES

ouyvoTNTEG amotelel akoun éva avelepebvnto medio Kot epeovilel TEPACTIES TEXVOLOYIKES
npokAncels [132].
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Onw¢ ektevag avaeéptnke oto keeaiao 4.4 to 5G tvmomomOnke yio TpdTH Popa amd To
3GPP oty 15" ékdoon tov (Release 15), oto péco tov 2018. Metayevéotepa kot £m¢ TIG
apyés Tov 2020 ohokAnpdOnke N kukhogopia g 16™ ékdoong (Release 16), ypovid mov to
5G eykpibnke g ITU IMT-2020 mpdtumo, evd ta otddio ovamtoéng g 17" ékdoong
(Release 17) mpokvmrovv avorvtikd omd v Ewodova 33. Extog omd v amoteleopatikn
¥PNOM TOL PAcpoTOg KAt Tov 6 GHz, ol ekddcelg 15 kot 16 mapéyovv emiong T1g Pactkég
Aertovpyieg Yo v vwootpiEn g Te)voroyiag mmWave. TIponyovuévmg, n yprion Lovov
CLYVOTNT®V TOAD TAve omd to. 6 GHz Bempoldviav akaTAAANAN Yl KIVNTEG EMIKOIVMVIEG
AOY® NG UEYOANG OMMAENG OLId00TG Kol TNG EVKOAIOG HE TNV omoio UTAOKGPOVTIOL TOL
onuata amd To avOpOTIVO chpe KoOMG Kot omd dopkd VAIKE Kot @OAAM. Evd oavtég ot
TpokAncelg meptopilovv v avamtuén mmWave, 1 véa texvoloyia kepaiog oG ETITPETEL VO
e€epeuvnoovE  OlOPOPETIKG GEVAPLY OVATTUENG KOL VO KOTOVONGOLUE KOADTEPH TO

YOPOKTNPLOTIKG TOV KOVOALOD Kot T d1ddocn Tov onuatog [133].

Ot kowvotopeg teyvoroyieg mmWave kot to diktvo SG mmWave wpoceépouvv 10 eminedo
avlextucomtog, gveMéiog, eupérelag Kot €dpovg {dVNg mov amouteitol Yo TIG GUYYXPOVES
Aeurtovpyieg onpoctag acedielag, kabdg eppaviCovv WTEPMG PEATIOUEVA YOPAKTNPIOTIKA
OCQUAEING KOl TPOGPEPOVY LYNAN Omdd0cN Y TNV LROGTHPLEN EPAPLOYDV, TOCO OF
TPOACTIOKEG, 060 Kol o€ aypotikég meployés [134]. Eivan yopaxtnpiotikd Ot evéd 1 youmin
(xdtow amod 1 GHz) kot n pecaia {ovn (1-7 GHz) mopéyovv kdAvyn evpeiog meployns, dev
UTOpovV Vo ovIOy®VIGTOOUV TN Yopntkotnto tov 5G mmWave. To €0poc cuyvotfitov
mmWave upmopel va vrmootnpifel ToydtnTeg gigabit yio kdbe ypNoTN KOl EMTPEMEL
neplocotepovg ypnotes (Ewova 47). To 5SG mmWave avogépetal oto vynAodtepo g0pog
padtocuyvotteov (Tdve and mepimov 24 GHz) mov vrootpileton omd to 5G. Tnv mapovoa
YPOVIKT cuykvpio vdpyovy oe e&EMEN eumopikég avarntoéelg SG mmWave oto 26 GHz

(HITA), 26 GHz (Acia, Evpodnan), 38 GHz (Kiva, HITA) kot 47 GHz (HITA) [134].

To mieovektuoto tov mmWave 5G kabioToOvV ovTd ©C £€vay amd TOLG 1GYVPOTEPOLS
VITOYNPIOVE Y10 LEAAOVTIKOVG TOUEIS KIvnTAG acppatng emkowvaviog [133]:
»  Jlapéyel meptocoTePo VPO LDOVNE Y10 VO PIAOEEVIOEL TTEPIGGOTEPOVS GUVOPOUNTES.
H yopnrikommta amodidel v amd 20 @opéc T YOPNTIKOTNTO TOV CHUEPIVAOV
KOYEAMTOV SIKTOOV KuyeAmy [135].
» To otevd edpoc {OVNng 6to €OPOC YIMOGTMOV TO KaOIGTG KUTAAANAO Yio. ¥pHoN MUE
UIKPA KEMEL.
= H kdhoyn dev meplopiletor otn ypapun 0pacng eneldn 1 Kupio Sodpopn) S106Topag

glvon eQikt).
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= H Aettovpyia oviyvevong kavalimv ypnoplonoteital yioo TNy €£€Toon dapopETIKMY
TOTOV andAEwWG cuyvotntag mmWave Tpokelévoy to diktva 5SG va Agttovpyovv

KOAG.

= JloAAég kepaieg cvokevdlovtol og KpOTEPA PEYEDN AOY® TOV PLGIKAOS PIKPHTEPOL

pey£€0ous TV KeEPUDY TOVG.

= To diktvo 5G mmWave vrootpilel backhaul moAloamAdv Gigabit Eémg 400 pétpa kot

KNt pdcPacn émg 200-300 pétpa.

Mo onuovtikny cu{ntmon &xel EEKIVIAOEL GTNV EMIGTNIOVIKT] KOWOTNTO, OVOQOPIKA LE TIG
EMATMOCELS 6TV VYElD TOL avOpdTOL amd TN YpNon TG Ttexvoroyio mmWave. Xto mhaiclo
avtd Exovv yivouv kot g&akolovBobv va yivovtol apKeTEC EPEVVEC. LTNV EMICKONNGN TOL
entyeipnoav ot [136] cvumepanednkay kot agodoyiOnkay 107 melpouatikég HeAETESG TOL
nediov, amd TI 0moieg MPOEKLYAV YPNoIUN cvpmepdouata, evd oto [134] &yve extevig
avaQopd. oTov TPOTMO AVTIUETOTIONG Tov Béuatog amd Ttovg Opyoaviopovg Yyeiag g
OMavdiag, g TFoadriag, g Avotpariog kot tov H.ILA.. Xapaxtmpiotikd eivar 61t
Bacwopéves oe  OGpopeg  €psuveg kol peAéteg  avabewmpnoove TO  €UPOG  TOV
niektpopoyvntikod medio padiocvyvomitwv (Radiofrequency Electromagnetic Field - RF-
EMF) oyetwcd pe to SG mmWave. Onwg paivetor otnv Ewkdva 48, ov vinpesieg tov Xwopov
oUTOV  aKoAOVONGOV JPOPETIKES Tpooeyyicelg yw Tov kabopiopud TV TEPLOYDV
GUYVOTNT®V TOL ¥PNCIHOTO0VV. Q6TdG0, Kapio and Tig vanpecieg dev Pprke evoei&elg OTL ot
ovyvotnte mmWave glvon mo emikivouves omd daleg Cdves, aAld SlapEpovv oV eKTiUNoN
TOVG Yo TNV oYL TV dbéoiumv ototyeiov wg fdomn yio T xpnon cvyvottov mmWave yio
5G. g k0be mepimTwon kot e 0edoLEVO OTL 01 £PEVVEG 0TO GuYKeKPLEvVo medio Ppiokovtar
0€ TPOIUO GTAS0, OEV VILAPYOVV GOEN KOl AGPUAT CUUTEPAGUOTO KO EKTIHATOL OTL TETOLN
0o Tpokvyovy Gg apkeTd YPpdvio petd. Amd v 101 Tyn oty Ewova 49 mpokidmrel o

OTTOTUTIMGT TOL NAEKTPOUAYVITIKOD PAGLOTOC YEVIKOTEPO Ko Tov 5G mmWave.

2 Lane Highway 10 Lane Highway
4G & 5G mid-band 5G mmWave
100-200 MHz spectrum Up to 1000 MHz of spectrum

Ewoéva 47. To 5G mmWave apéysl onpavtiki adénon yopnrikotntog pe tpocdsto gaopa [134]
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Health Council (Netherlands) .

5G FR2

International guidelines

6 GHz > 300 GHz

mmWave frequency range

Ewkévo 48. mmWave 6uyvotitemv KOpaT®VY oV YP1GLLOTOL00VTOL 06 oplopéves ydpes [134]

I INTERNATIONAL RADIOFREQUENCY GUIDELINES (100 kHz to 300 GHz) I

Mobile Networks Mobile Networks
2G/3G/4G/5G 5G mmWave

Lower
Frequencies

Higher
Frequencies

Radiofrequency

GIEAJTENE 2

lonising radiation
Ewova 49.To nhektpopnoyvntiké @acno 5G mmWave Kot GALOV 6NUdaTtov padiopovov

[No wmv 7Apn  expetdAievon TtV SVVATOTHTOV TOV  EMKOW®VIOV mmWave,
CUUTEPIAAUPAVOLEVOV TOV OAOKANPOUEVOY KUKAMUAT®V Kol TOL GXEOGHOD GUOTNUATOV,
™G dyeipiong mapepPormv, TNG EXOVAYPNGLOTOINONS YDPOL, TOV AVIIUTAOKAPIGHLATOS KoL
TOL duVapKoD gAEyyov, ot [137] mpaypatomoincay po épguva yia Tig VITEPYOVOES ADGELG KoL
TPOTUTO. KoL TPOTEWVAV  KOTELOLVTAPIEG YPOUUES OYESWCHOD G OPYITEKTOVIKEG KoL
TPpOTOKOAAO Yo emkowvovieg mmWave.  Xopoktnpiotikd mopdderypo  mpoTaong
OPYLTEKTOVIKNG TOL YPNOUYOTOLEL OTOJOTIKA OLUPOPETIKES TEXVOAOYIEG EMIKOWMVIES KoL

onpovpyel €va etepoyeveg 6ikTVO EMKOV®Vig amotedel avtd g Ewkova 50.

‘Eva and 10 Pacwkd mpoPAnupata g texvoroyiog mmWave omnv amodotikny vAomoinon
SIKTOOV glvarl OTL AOY® TOL HIKPOL €0POVE SO0 TOV KUUATOV YIAMOCTOD, omatteiton
peydrog aptBpoc onueimv padionpocPacng yio Ty mopoy a&oOmoTne KAALYMC, YEYOVOS OV
av&dvel 10 KO0TOG VIodounc. Mia oamd Tic Pacikég ADGEIG YL TNV OVTIUETOTION TNG
OUYKEKPIUEVNG TIPOKANGOTG TOV ACUPUOTOV ETIKOWVOVIOV LynAod eOpovg (dvng, mov
npotdOnke omd tovg [138] eivar M petddoon onudtov PadlOcLYVOTATOV HETOED TMV
KEVIPIKOV (1] onueiov eréyyov) kol Tov onueinv padionpocPacng (] TOV OTOUUKPVOUEV®Y

LOVAS®V KEPALNG) UE YPNOT OTTIKDOV VOV,
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Macrocells

Microcells

Ewoéva 50. Etepoyevég diktvo mov meprhapfaver microcells, microcells WLANS, picocells o 60GHz

4.10 Internet of Things

To IoT avimpoocwrmevel T GOYKAIGN TOAAGDV OIETIGTNUOVIKOV TOUEDV: OIKTVMOOT),
EVOOUATOUEVO VAMKO, POdIOPACHO, (OPNTOlL VTOAOYIGTEG, TEYVOAOYIEC EMKOWV®VIOG,
OPYLTEKTOVIKEG  AOYIOUIKOD, TEYVOAOYIEG OVIYVELONG, EVEPYEINKN amO00GT, Olayeipion
TANpoeopudv Kat avaivor dedopévav. To loT emtpénel og eTepoyevi] PLUGIKE aVTIKEILEVO VaL
popdlovron mAnpoeopies kat va cuvtovifouv amopdoels. To IoT petapopedvet tov TpoOmTO e
TOV 07010 AVOTTUGGOVTOL KOt SLOVELLOVTOL TO TPOIOVTA KOl O1 VINPEGIES, KABMS Kal ToV TPOTO
Ol elplong Kol GLVINPNONG TOV VTOJOUDV, gmavompocdlopifovtag v aAAniemidpoon
peta&d avpdrov kot unyovov [139]. Ot opyaviopol TV IpdTOV oVTOTOKPLITOV HITOPODV Vo
enmeehovvtat Tig Peltiwpéveg Aettovpyieg Tov 10T mov meprypapovion mopordve [140]. 1o
mhaiclo avtd €govv €yovv viomombel ocvotipate mov Pacifoviol 610 JASIKTLO TGV
TPOYUATOV KOl 0POPOVY GTN ONUOCIHL OCPAAELL. XAPOUKTNPIOTIKG TOPUSELYLOTO TETOLOV
vAomomcewv Ba dobpE 6T cLVEXEWD Kol cuyKekpléva Kataympiomkav otov Ilivakog 24

Tov Keparaiov 5.2.1.3.2. [52].

Av ko1 ta acvppozoe diktva aeOntipov (Wireless Sensor Networks - WSNS) givat gupéwmg
dwodedopéva, ot JlayEiplon  KOTAGTPOPOV, OtV  O1006ToVV TOMEG  KOIWV®VIKO-TEYVO-
OLKOVOUIKEC TTPOOTTIKEG, kabdg sival OepeMmodc TpocavatoMopuéva otny emnilvon evidg
ovykekpipévoy pofuatos. EmmAéov, vadpyovv {ntiuota wov dev emADOVTOL 0mod0TIKA
0o TO, GLYKEKPUEVA diKTVA, UE KUPLOTEPO €€ QLTAOV TNV advvouia Sloyelplong ETEPOYEVDV
EVOOUATOUEVOY  GLOKEVMY  (SlopopeTikol  emelepyaotés, YMOPOL HVIUNG, AELITOVPYIKG
OLUOTNUOTO, K.AT.), ETEPOYEVAOV  TPOTOKOA®Y  (ovakaAivyr, dgdopéva, LTodoun,
OTUOGIOA0YI0, ETKOVMVIO KOl AGPAAELD), TV TOPOYN VINPECIOV avOAvong, TV Tpdcfacn
TPOYUATIKOV YPOVOL, T1| SIUAEITOVPYIKOTNTO LETAED EVEPYOTOMUEVOYV GUOKEVMV, K.0A.. ATO
v AN mhevpd, to [oT éxer amodeyBel OTL gival BepeAiwdmg Kavo vo Tapéyel Mo

OMUOVTIKEG, EMEKTOUCIUES KOl EVEPYELOKE ATOOOTIKEG ADCEIS Gg d1dpopa mpoPAnuate ot

111




SLoElplomn KOTAGTPOPDV KOl GTNV OVIIUETOTION TOV GUVETEIDV OVTOV, TOV APOPOVY KATH
petlova Adyo v €yKoipn TPoEWOnoinoT, TV GUECT EVNUEPMCT], TNV OVOALGOT SEOUEV@MV,
M entyvoon NG KOTAGTOONG, TNV OOLOKPUOLEV TopakoAoVONo™, TIG OvaADGES GE
TPOYUATIKO XpOVO KOt TOV eVIOMIGHO Bupdtmv. Xty évvola tov 10T egvidocovtal po cepd
Omd TPMTOKOAAN EMKOWOVIOG TOL EUTAEKOVIOL EVEPYA OTNV VAOMOINGY avTiGTOW®V

EPAUPOYDV, 6T0. 0ol Bor avapepBovue d1e£0d1kd 6N cuvéyeta [141].

O ToydTOTO OVOTTUGGOUEVOG KAGOOG TOL O1adIKTOOV TMV TPAYLOTOV Kol 1 OO Kot
ovEOVOUEVT]  EUTAOKN TOVL  OTNV  TEYVOAOYIKN  kafnuepwotnra Tov  avOpOTvev
OpPaCTNPIOTHTOV £YOVV EMNPEACEL, OTMG NTOV OVOLUEVOUEVO, Kol TOV KAGOO NG ONUOCLOG
aopdletac. Topemva pe v Juniper Research®?, ot éEvmveg mOAeLS, o1 0moieg £xoVV MG Sopkd
otoryeio to 10T, pmopel va dovv Pertioom oTovg ¥pOVOVS AmOKPIoNG EKTOKTNG OVAYKNG £MC
kot 15% xou peioon tov Plowv eykinudatov éog kot 10% [142]. To 10T oamotedei éva
onNUavTiKd otolyeio vmootpiEéng tov 5G, kabdg moAvapifueg UnNyovES, GUGKELEG Kol
aloOnpec oe emkovmvio, Kot aAANAEEAPTNON HETOED TOVG, CVTOUOTOTOOVY JLOSIKAGIES,
OVTOALLGGOVTOG TANPOPOPIES, GE JUCTPMUATOOT EMTESMV, OTMG TPOKVLTTEL 6TV Ekdva
51. Ztn Pdon G CLYKEKPIUEVNG OPYLTEKTOVIKNG €lval TO €mimedo NG GLAAOYNG T®V
TANPOPOPLOV, PEGH TV ootTNpoV Kol TG cuvdesiuottos. To eminedo avtd Tpopodotel
10 €MINEDO TOL SIKTHOV, TO OMOI0 WE TN GEPA TOV EVNUEPMVEL TO EMMEDO Sl EIPIONG, Y10 Vo
etédoovpe €101 0TO emMimedo eQOpHOYDV. ALTN €lvol Hlo YEVIKY] ETONTIKY] €KOVO NG
apyrtektoviknig tov epoupoydv 10T [143], [51]. Qo1060, N GLUYKEKPIUEVT] OPYITEKTOVIKN
OodidEL HOVO LaL YEVIKT €KOVO TNG 10€0G DAOTOINONG TOV EQOPUOYDY oV otnpifovatt 610
owdikTvo TV TpaypoTev, Kobmg £mg onuepa dgv €xel mpotvmomomBel o amoAHTMG
deouevTikn  apyrtektovikn. Eivor obvnbeg Aowmdv ot Pifloypoeio va cvvavtodue
SLOPOPETIKEG OMTIKEG TNG aPXLTEKTOVIKNG o)eTik@ e 1o 10T. Tovto yivetaw co@éc amd
ddpopec epyacieg [140], [144], evd pe o160 VO GLYKEPOGTOOYV KOTA TO SLVATOV Ol
SLOPOPETIKEG OTTIKES Kol Vo, DEAPEEL Lol TEYVOAOYIKN KOl OXEOLOGTIKY GUYKAGN, GO TNV
Kowotiknp Ymnpeoio [Tinpoeopidv ‘Epevvag kot Avantuéng (Community Research and
Development Information Service - CORDIS) oto mhaicio tov 7°° Ipoypaupatog IThaciov
(Seven Framework Programme — 7FP), and 1-9-2010 éwg 30-11-2013, viomomOnke 10 £pyo
ue titho Apyitextovikn ov Awadiktoov tov Ipayudtov (Internet of Things Architecture),
0TO OTO10 €KTOG TOV GAA®V CULUUETEIXE Kol M YOPO HOG KOl TO Omoio €lye ¢ 0TOYO Vi
TPOTEIVEL TN dNUIOVPYIL, EVOC QPYLTEKTOVIKOD UOVTEAOL avo@opag pali pe tov opiopd evog

apykod GVVOLOL Bacikdv Sopik®V ototyeimv Asttovpyiag tov 10T [145].

12 https://www.juniperresearch.com/home
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Network UMTS, LTE, LTE-A) Gateway Control
Sen?QTS W . A/ = J Sensor Network,

Connectivity and Sensors/Actuators, Tags
Network d (RFID, Barcode)

Ewova 51. Enineda apyrrektovucic tov ToT [51], [143]

H emiokomnon mov enyeipnOnke and tovg [140] mhéov tov mpopoavohc 6ToXoL TG AvadelEng
g eumhokng tov 0T ot onudcla acEUAE YEVIKOTEPO, KOl GTNV OVIYLETMONICT TOV
GUVETEW®V TOV KOTOGTPOPDV EWIKOTEPH, UEGH OmMd TNV TPOCEYYIST TOV TEYVOALOYIKAOV
Aboemv Tov eedyet oto medio, NTov vo fondnoet v apvvikn Propnyavio vo ekpetaAievtel
TG eVKaLpieg Tov dnpovpyohvTal e TN XPNoN eumopik®dv epapuoydv loT oe kpiowa yio v

amooToA mepBdilovra.

210 1810 apbpo, pe 6TdHYO TNV TANPY KATavOnon NG TePUAoKOTNTOS VIoBEToNS Tov 0T o¢
EPUPHOYES ONUOGLOG ACPAAELNGS, YIVETOL EKTEVIC avapopd oTig Pacikés apyés Tov 10T kot ta
KOPLOL TUTOTOUNUEVO TPMOTOKOAAD KOl TEYVOAOYIEG OV EUTAEKOVTOL GTNV LAOTOINGT T®V
epopuoymv avtdv. H tumomoinomn kot oty epintmon avt €pyetol 1060 amd TOVE YVOGTOVG
Agbveic Opyovicpovg ETSI, ITU, ISO, IEEE, Kowonpa&ia tov ITaykoouiov Tetod (World
Wide Web Consortium - W3), 660 kot o6 0, £niono oTpatTioTKd tpotume tov H.ILA.
(United States Military Standard — MIL-STD). Ot émg ofjuepo. epapproyéc mov oyetiloviol pe
70 10T ka1 agopovv ot dNudcLo acParela Exovv emtkevtpmbei o (nmuota mov oyetiCovrot
pe tn O10iknom, tov EAeyxo, TNV EMKOW®VIO, TNV EMTNPNON, TNV AVAYVOPLOT KOl TV
eMiyvoon ¢ Kotdotaons. Avtd kabodnyeitol amd pio Kupiopyn amoyn OTL ol alcOnTNPEg
YPNOWEDOVV KVPIMG MG epYaAEinr yioL T GLAAOYT Kol TNV KO ¥pNon 0edouévev Kot
dnuovpyio. Hiog TO AMOTEAECUOTIKNG dloiknong kot eAéyyov tov otoyyeiov (Ewdva 52)
[140].

Ta cuvolikd o@EAN 61N dNpocia acPaielo omd TV eumAokn Tov 10T givol avdlapgiopiTnTa
ko ovvoyifovtar oty Ewodva 53 [146]. Mo ogipd omd mepurtdocelg ypriong tov 10T ot
SO0 AGPAAELD KOl TO OPUKTNPIOTIKAE a&loAdynone avtmdv &xovy amotunwbel oto [147].
Ymv 101 €kBeom yivetar avaQopd Ge TEPICTATIKA OVIILETMMIONG TUPKAYIAG GE o1Kia, OAAL

Kol 6€ oiko evynpiog, TEPLOTATIKOD VYeing Tov oamatteiton dpeon watpkn Ponbeia, Tpoyaiov
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ATUYNUOTOC WE TPOVUATIEG KOl SlOOTOPE EMKIVOLV®OV VAMKOV, S0KOTNG KuKAOPopiag o€
avToKNTOOpOpO, LalIKdV TupoPoloudv 6e oxoAeio He vekpols kot Tpavpaties, akpaimv
KOPIKOV  Qowvopévev, kol Anoteiog o katdotnue. [ v avilpetdmon ovtov
EVEPYOTOLOVVTOL KO OAANAETIOPOVV SOPOPETIKOV €MV acOntnpes, Pivieo, Oepuikéc
Kdpepeg, kOpPol cvuvdesipotTTag cvokev®dy 10T mov vrooTpilovy T GLVOAIKY EQUPLOYY|

KoL H1oL GEIPE 0O TPOTOKOAAD EMIKOVMVIOG,.

= =

Energy Management Surveillance

Collaborative and
Crowd sensing

enarios for
mission-critical loT

2

Logistics Personal Sensing
/ N 7/ N
itaril - . ) ﬁ
Flwmrnlg.?mnﬁtmd Individual Supplies Workforce Training Healthcare

Ewova 52. Zevapro epappoydv 10T ya ™ dnpocwa acedrsia [140]

Increase situational Extend notifications to

awareness of the emergency citizens (mass notifications
scene and personalized)

Improved interaction of citizens with Public Safety Agencies
1

Reduce response time and improved response capabilities to emergencies

Improve safety of firstresponders and citizens
J

Adapt to dynamic environment of incidents

Improve decision making Increase accessibility to emergency services for people with
disabilities

Enhance the prevention and escalation of critical incidents
Improve operational efficiency, optimize coordination, mission planning, dispatch of resources

Improve safety of citizens &firstresponders, and security of assets and infrastructures

Situational
Awareness

Ewéva 53. O@éln tov 10T 611 dnuooro ac@drsio, avaroyo, pe To eninedo evomoinong [146]
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AvTti M TEYVOAOYIKT CLVEPYACTIO GTO TANIGLO VAOTOINGNG OGS OPYLTEKTOVIKNG EEEIOKEVETAL
otov [livaxag 10, 6mov ta 6TotKEin TOL GUUUETEYOVY TAPOVOLALOVTIOL O TPOTAYDOVIGTEG TOV
okomoD OV EMTEAOVYV, OTMG AV TOG eEEIOIKEVETAL BTNV TEPLYPAPN Y1 £KaoTO €& ovTmdV [146].
Ta mpotéxorla emucowvoviag mov gumAékovtal otnv texvoroyia 0T eivor opxetd wot
onuovtikd. Mia ypiRyopn ovoeopd G aLTA GLVAVTOOUE GTO GUVOAO GYEOOV 1TINg
Biproypapiog mov oyetileton Pe TIG AoVPUOTEG EMKOVOViEG. [1epIEKTIKEC TOPOVOIAGELS TV
TPOTOKOAM®Y OVTOV UE SUPOPETIKN KABE Qopd Kotnyoplomoinon meptiapuPdvovior oTig
Biproypopikéc emiokonfoelg mov emyepnOnkav and tovg [52], [140] wou [148]. H
TOPOVGIOCT) TOV TPOTOKOAA®Y ovT®V emAéyOnke va yivel pe Ttov 1010 TPOMO 7OV

apoypoatorodnke ota [149], [150] ko cuykexpuéva
4.10.1 Ilpwtoxolia diktowaons

Ta Pooiwkd 7mpotéKoALe TIC dvVOTOTNTEC TOV oOmoimv aflomolovy ot gpapupoyég loT
GLYKETPMVOLV KATO10L SLOPOPETIKE, YOUPUKTNPLOTIKAOV, TO CTIUAVTIKOTEPN EK TMV OTOIWMV ElvaL:
N euPéreln petddoonc, to gvpog LOVNG, 1 TEPLOYN GLYVOTHTOV KOl 1| EVEPYELNKT ATOS00M.
Me 0dny6 v euféreta, KOTyoplomolouvIol GE LIKPNG KOl LOKPAG ERPELELG.

a. Muwpng gupéretoc: H amdotaon HeETa&d TV GUOKEL®OV TOV GLAAEYOLV TO dedOUEVA
Kot TG TOANG Tov ta emelepyaleton eivon pkpotepn twv 150 pétpwv. Ta xopidotepa
TPOMTOKOALD TNG Katnyopiog elvat:

i. NFC/RFID. H Emikowavia Kovtivod ITediov (Near Field Communication — NFC)
amoterel £va GOVOAO TPOTOKOAAMV EMKOWVOVIOG OV EMTPEMEL TV EMKOVAOVIHL
petald V0 MAEKTPOVIKOV OLOKELAOV og amootacn 4-10 cm. H ovyvotta
Aertovpyiog Tov eivan 13,56 MHz kot o1 puBuoi dedopévav Tov Kvpaivovton and
106 émg 424 kbit/s. Ot cvokgvég NFC pumopodv va Aettoupynoouy g NAEKTPOVIKA
&yypaga TanTOTNTOG OAAG KOl ¢ KAPTEG-KAEWW. Me tov Opo Avayvopilon
Padocvyvotitov (Radio Frequency Identification - RFID) meptypdoovpe o
dtadkacio ToVTOTOINGNE Kot TapakoAovONoNe avTKEEVaV (Yvootodv kot o¢ RF
tag) ue 1t ypnomn padokvpdtov. Eva cvotnua RFID oamoteleiton amd évav
avapetadot - etikéto (RFID tag) kot évav avayvaotm (RFID Reader). To RFID
&xel gvpelo ypnom AOY® TN amAdTNTOS TOV, TNG EVKOANG KO OVTOUOTOTOMUEVIG
Aertovpyiag tov. H etikéra RFID amoteAeitar amo €va pikpotoin cuvoedeuévo o€
wo kepaia. Avtn mn etikéto umopel vo tomobenbel o évo avtikeipevo, pe to
omoio kat yiveton M aviiotoiyion. Ot eTikéteg xovv mOAD Hikpo uéyebog apketd
UEYGAT LvAuUN Eival ETOVOYPNGLUOTOMMGIUES Kot £X0VV TOAD younid koéotog [151],
[152].

ii. Bluetooth/BLE. To Bluetooth eivor o acvpuatn teyvoloyio petddoomng

dedopévav Pacicpévo oto mpdtuomo IEEE 802.15.1 mov Aettovpyel gviog tng un
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adedotnuévng Covng ocvyvotritov (ISM) tov 2,4 GHz. To 2011 n dnuovpynonke
10 Bluetooth Low Energy (BLE) 1| Bluetooth 4.0. To BLE Aettovpyel omv idw
Covn pe to Bluetooth ypnoonotel cvyvotnteg petasd 2402 ko 2480 MHz ko
dwbétel 40 kavdia pe evpog Ldvng 2MHz. 'Exet ) duvatdtra vo Tapapével og
KOTAGTOOT) OVOAGTOANG AELTOVPYIOG £mG TN GTUYU OV e cVvOEST EEKIVIGEL Kol
éxel onuavtikd Pektiopévn kabvotépnon (6ms avrti 100ms) [153].

Zigbee. To ZigBee eivan o teyvoloyion youniod KOGTOUG Kol YOUNANG
katavdiwong faciopuévo oto npotumo IEEE 802.15.4, oyediacuévo yio epappoyég
OV AOITOOV OCVPUOTY UETOPOPE OEOOUEVOV UIKPNG EUPEAELOG Kot YOUNANG
TayvnTog. Agtovpyei oe pn adsodotnuéves ISM (mveg otic cvuyvotnteg: 868
MHz (ommv Evpomn), 915 MHz (otic Hvouéveg IloAwteieg) ko 2,4 GHz
(moykoouia). O puOudc dedopévav Eaptator amd T GLYVOTNTO AELTOVPYING TOL
ko givon 250 kbps ota 2,4 GHz, 40 kbps ota 915 MHz ka1 20 kbps ota 868 MHz
evo M guPéreto tov etavetl To. 100m yia o ZigBee kot émg 1.6Km yia o ZigBee
Pro. H suckevn mov vrootpiletar omd to mpmTOKOALO HETAOIOEL dEdOUEVE LECH
amd €vo OlkTvo TAEYHOTOG €VOLAUEDC®V GLOKELMOV KOl OOPOUNG TOAAUTAMY
olpdrov, eacpoiifovtag péoa amd TN GUYKEKPIUEVY] AELTOLPYIKOTNTO TN
oOVOEDT] TEPIGGOTEPMY GLOKEVMOV 0€ PEYaADTEPN amdotact [153], [154], [155].
Z-Wave. To Z-wave Omwg kor 10 Zigbee, elvar éva TPOTOKOALO S1KTOOV
mAéypatog (mesh). H ovclaotikn dwopopd tovg givar 1 anddoon dedopévav,
ka0dg To Z-wave glvan mepimov 6 popég mo apyd and to Zigbee. Qot1dc0, amartel
AMyodtepn evépyewr yioo vo KoAvyel 1o 010 gvpog. H teyvoroyla Z — Wave
elaotomotel TNV katavdiwon evépyelag. H ovyvdmra xopaivetor oto 800-900
MHz ko1 éxet péyrot gupéreto puéypt ko 100m pe taydTeg petdooonc £mg Kot
100 Kbps [156].

Infrared. H vrépuOpn axtivoPfolrio ypnoipomoteitol yior TNV eKTEAEST OGVPUATNG
EMKOWOVIOG WIKPNG euPéretag kol piota O6tav veiotatol ontikn emapr. H
GLYVOTNTO TOV VTTEPVOPOV PPICKETOL GTO NAEKTPOUAYVNTIKO QACUO, KOTM 0T TO
0pat0 em¢. To vaépulpo emMTPENEL GUOKEVEC Yo TN UETOQPOPA OEBOUEVOV GE
Aerrovpyio. full-duplex [153]. ®opnroi vTOAOYIGTES, KAUEPES, KIvNTA THALQ@VA
Kol GAAEG GLOKEVEG YPNOULOTOLOVY VTTEPVOPES Y10 EXIKOVOVIR, GTO «TelevTaio Eva
1étpoy pe Paon apyn point-and-shoot. To KOPLO, YOPAKTNPIOTIKA TNG EMIKOIVOVIOG
VIEPOOpPOV gival 1 QUGIKA AGPOANG HETAPOPE JESOUEVAOV Kol €va eE0PETIKA
YOUNAO TOGOGTO GOAApATOC bit TOL e TN GEPA Tov TO KAHIGTA UTOTEAEGUATIKO.

O pvbuog petapopdg vepvBpwv gival nepimov 4 Mbps [52].
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Mokpag euPéretag. Mo emxowvovio oe amootdoslg peyorvtepeg omd 150m,

VILAPYOVV L0 GEPA GNUOVTIKOV TPOTOKOAA®V, Ta omoio mapovoidlovtor ot

GULVEYELQ.

Kvoyehotd diktva Kwvnmg Tniepwviag 4G/5G (Cellular Mobile Networks), ota

omoio NN avapepBnape ektevmg ota Kepdiaia 4.3 ko 4.4.

. Narrow band Internet of things — NB-loT. IIpmtoékoiro tov LTE amoxAeiotikd

TPOCOPHOGHEVO Y10, gpapproyég Tov [oT. O puBudc dedopévav avépyetor oto
200kbps v down-link a1 20kbps ya up-link, pe oeéipo dyko minpogopiag ta
1600bytes ava pnvopo. Metadidovtag katd péso 6po 200bytes ava muépa, 1
exTipopévn oapkela {ong ¢ umotapiag ovépyetor oe 10 €. To NB-loT
oYEOAOTNKE EWOIKG Yol EQOPUOYEG OE OIKTLO, EVPEING TEPLOYNG YOUNANG
katavarlwong (Low Power Wide Area Network — LPWAN) kot Aettovpyei otig
adeodotnuéveg CLmveg padocvyvotitov. H 13" ékdoon tov 3GPP (Release 13)
Tpocpépel  PedTiopnévn  kdAvym vrootnpilovtag peydlo aplBpd CLOKELMOV
YOUNANG KOTOVAA®MONG HUE YOUNAO KOGTOG, WIKPO YPpOVO AmOKPIoNG, KN
kabvotépnion kot Pedtiopévn  opyrtektovikny  owktvov.  Emiong  mapéyet
cuoupatotnTo pe TV LIEPYOVCE VTOJOUN TOL SIKTVOL KVNTHG THAEPMVING Kol
ePAUIALO eimedo ac@aAeiag, evd 1 dwdpkele Long g pratapiog emektadnke o
neplocdtepa amd 15 €n. H duvatdtnto vmostpiéng epaproydv o€ SlopopeTIKE
{oveg ovyvomtwv pe gopog Covng ta 200khz ¢ avtdévouo diktvo amotelel
emiong €va MOAD onpavtikd ototyeio. Emumdéov Owbéter dvo Aettovpyieg yu
e£0KOVOUN GO EVEPYEWOG E OTOYXO TNV HEYIGTOMOINGN NG amdd0oNG, Uit €K TMV
OMOl®V EMTPENEL OTIG GVOKELEG va petafaivovyv o katdotaorn PBabd vmvov yia
éwc kot 310 dpec. Tta onpoavtikd OeTiKG oToyEin TOV EVIACGETAL TO YEYOVOS OTL
dev emmpedletal onuovTikd amd mopepPorés kot vrootnpilel petadoon 20db, 1
omoia e&aopolilel v kovotnTo digicdvone oe SVOKOAOTPOGITEG TEPLOYES UE
VIEPAPIOUES HETAOOCELS, YEYOVOS TIOL TO KAOIOTH KATAAANAO YioL €QOPUOYEG
KTIpiov, VToYEl®V Kol GLGKEVMOV OV AELTOVPYOVV og opuyeia. Emiong mpoceépet
VYNAN yOPNTIKOTNTO 7OV UROpel vo. QTACEL O OIGEKOTOUUDPIOL GUVOEGELS
e€omlopoy Kol 1 omoiot EMUPKEL YO VO KOADWEL TIG OTOITNOELS GUVOEGNC
dapopeTikdv epoppoymv [157].

Wi-Fi (IEEE 802.11). To IEEE 802.11 anoteAiei €va mpotumo yio ta Aiktoo
Evpelog [Mepoyng, yvootd kot og Wi-Fi (Wireless Fidelity). Xfuepo anotedei éva
amod To o Jdedopuéva TPOTVTTOL Stobéoipuo oxeddv mavtov (omitio, ONUOcLo
Ktiplo, emyelpnoelg) kol vmootnpiletol amd TEPACTIO TOKIAIL GCLGKELAOV.
Agrrovpyel otig ocuyvotnteg 2,4 — 2,5 GHz, evd po 6epd amd T1g EKOOCELS TOV

YPNOUYLOTOIOVV KOl EMIMAEOV  GLYVOTNTEG AEITOLPYIOG dTNPOVIONG TAVTO

117




ocvpPatdHTNTa e TIC TOAOTEPEG EKOOCELS. XNUEPE 0 OYKOG TWV OEOOUEVMV TTOV

netapépovtar péo® WIiFi kovpoivetar avapesa oto 50% - 80% oavdloya pe

yopa ocoppove pe v IEEE m omolo eivor vmebBovn yo v e&éMén tov

TPoTVTOTOMGE®V TOL. [ TG emKowmvieg TV TPOT®V avTomoKpitdv BHo

pmopovoope va Eeymploovpe GLYKEKPLUEVEG €KOOGELS Yl TIG OLVOTOTNTEG

a&lomoinong tovg oe KpicIUes ePaproYES 6To Kovtive uédlov [152], [153], [158],

[159]:

« 802.11ah (Wi-Fi Halow). Two. epappoyéc IoT mov emttpénetl emkowvmvieg
YOUNANG KATAVAAWDGCNG Kol VYNANG Tay0TNTOG 0edopuEvev. Agttovpyel ot
un aderodotnuévn {ovn cvuyvotitov kKatm tov 1 GHz. Ymootpilel £wg
8000 ovokevég pe kdloyn 1 km ko cuvermg eivor KOTOAANAN Yo
EPUPLOYES TTOV OTTOLTOVV YOUNAO KOGTOG, YOUNAT KATAVAAWDGT) EVEPYELNS
Kot peydAn euPérea. To @uoikd emimedo umopei va ywpiotel og 600
katnyopieg: Tmv 2MHz, 4MHz, 8MHz, 16MHz Aertovpyia petddoong
kot oty 1MHz Agitovpyla petddoonc. H peyddn wdAoym, n younin
KaTavAA®GoT EVEPYELOG, 1 €YYEVIG Voot PEn Tov [P mpmTokdAlov Kot o
peydiog apludg vmootPiENg  GLOKELAOV  OMOTEAOVY Ta  KOpL
TAEOVEKTNLATA TOV.

«» 802.11bf WLAN sensing: Avvatotnta aviyveuong YopakINpLoTIKOV EVOG
EMOKOUEVOV GTOYOV o€ dedopévo Teptfariov AappdvovTag Tavtdypova
peTpnoelg g euPéretag, taybhtnTag, YOVIOKNG Kivnong, Kabmg Kot v
aVayVOPIoT TOPOVCinG M €yyOTNTOG OVTIKEWWEVOV OTOG avOpodmomv 1
Lowv.

« 802.11az Next Generation Positioning: Xpfion 6€ €papuoyEg TAOYNONG
0€ ECMTEPIKOVG YDPOLS Ue EQPETIKA peydAn akpifela, (kdtw amd 1 m).
Kobbg ko aélomotio mhonfynong oe e€oupetikd mwokva mepipdilovia
(otdd10/0epodpopLo)

% 802.11ay omoteiel v emduevn yevid tov 60 GHz: Ilov divel éupacn
omv oavénuévn amoddoon Kot eUPEAElR, 1OUVIKO YL EQUPUOYES
emOLENUEVNC KO EIKOVIKNG TPOYUOTIKOTNTAS KOO®DE Kot Yio TV HETAO00T)
Bivteo avaivong 8K.

iv. LoRaWAN. To Aiktvo Evpeiag Ieproyng Xauniov Evpovg (Low Range Wide
Area Networking — LoRaWAN) eivar éva MAC mpotékorlo SKTOOL TOv
oxeddotnke Yo e@apuoyéc tov IoT. Eivor katdAinio vy Acvppoto
Mntpomoittiké Aiktva (Wireless Metropolitan Area Networks - WMANS kot yu
Aocvppata Tomkd Aiktva (Wireless Local Area Networkw — WLANS), koBdg

YPNOWOTOlEL apeidpoun emkowvovia pe younid povbud petddoong dedopévov.
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Vi.

Mmnopel va Aettovpyfoet o€ oAokAnpn ™ Covn EU ISM (un oadstodotnuévn
katnyopia) Tov 868 MHz, aAAd €xetl tpia vmoyxpemTIKA KavdAla: 868.10, 868.30
kot 868.50 MHz. Emttuyydver puBpoig petddoong mov mowkidovv and 290bps Emg
50kbps pe eppéreta mov kopaiveror og 2-5 km yia actikd nepipdiiov, 15 km yia
neplaotikd kol 45 km oty VmaBpo. To LoRaWAN meprypdoet katnyopieg
OLUOKEVMV MIKPNG KOl HETPLOG KOTOVOAMONG eVEPYEWG, KOODC KOl HOVIUNG
katdotoaong Acttovpyiog. Télog 1 didpkelo (oNG TOV UTATAPIDV OTIS GLOKEVEG
kopaivetalr ond 8 émg 10 €. To LoRaWAN eivar apketd ovOekTikd oTIg
TOPEUPOLEC, Kot EEAIPETIKA TAPUUETPOTOMGIHO. Emtuyydvel peyddn eppéiela,
Wwitepa OTAV 01 GLOKEVEG PPICKOVTINL GE OTTIKN EMAPT, EVAO VITAPYEL CTLOVTIKN
peimon g o€ aotikd mepPdrdov. Emttuyydver alomotio ek TOL YEYOvVOTOG OTL
KGO pnvopo mov pETOSIdETOL GO Lo cLoKeLT AauPdvetal omd OAOVG TOVG
otafuovg Bdong g meproyng [160], [161].

Sigfox. AmoteAel pio YOUNANG 10YVOG 0oVPUATY TEYVOLOYID TOV GYESIUCTNKE Yia
™V apeidpoun petapopd dedopévev xauniod puBuov, KATIAANAN Yo €@aPUOYES
tov IoT wor ypnion oe diktva WMANs/WLANs. Asitovpyel ot un
adetodotnuéves padtosvyvotntes (ISM) tov 868MHz otnv Evpodnn, 915MHz ot
Bopewa Apepucn, kot 433MHz otnv Acia. Ot up-link petaddcelg Tov avépyovton
oe 140 peradooels pe péytoto eoptio to 12bytes evd ot down-link petadoocelg
avépyovtar og 4 pe péyloto @optio to 8bytes avd nuépa/cvokevn. O pvOudC
petddoong etvan mepimov 100 bps (m.y. gvpog {dvng 100 Hz) ko 600 bps (m.y.
gvpog Caovng 600 Hz). To Sigfox mapovoidler moAd younAr Kotovéiwon
eVEPYELOG, VYNAN evatotnoio déKkTn Kot xapnio kdotog oyediaong kepaiog. Eivan
avlextikd oe moapepPorég kot ocvykpovoels. Kdabe awcOnthipag otédvel kabe
TOKETO OESOUEVOV GE TPlol KOVOAL ETKOWVOVING GE WYELOOTVYOIO ETIAEYUEVES
YPOVIKEG OTIYUES, £T01 TOVAAYLeTOV 3 otafpol Baong (BS) pumopovv va Adfovv ta
UnvopaTe, Toutodypove. omd OAC TO. KOVOALD, YEYOVOG OV 00Nyel 6e TEPAITEP®
peiwon 1ov KOGTOVE YPNOUYLOTOIMVTOSC GCULOKEVEC UKPOTEP®Y  OTOLTICEMV.
Qo1660, N 10100 LT HETAdOON EMPEPEL TNV AvVENGN TOL Paduod KATAANYNG TOV
KOVOALOD Kot autd odnyel ko oty avénon tov oaplfuod tov evdeyOUeEVOY
ovykpovoewv [162].

WIMAX. H Toykoéouia Awketrtovpyikotnta yioo IlpéoPaocn oe Mikpokdporo
(Worldwide Interoperability for Microwave Access - WiMAX) opiletot and to
npoturo IEEE 802.16 mov mpoopiletal yio Topoyn AcUPUOT®V VANPECIOV POVNAG
Kot 0edopévev vYNAoD g0povg (OVNG Yoo LeYOAo xpovikd SdoTtnuo e epPéreta
v e€mtepkd mepiPariov. Ot maporrayég tov IEEE 802.16a kot 802.16d (yvootd
¢ IEEE 802.16-2004) mpocpépovv o frdciun Avon peyding andotaong yuo TNy
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napoyn mpdcPacn oto dladikTvo, evd 1 €kdoon 802.16e sivor KOTAAANAN Yo
TEMKEG GLUOKEVEC. XTO TMAOIGLO OVTIIUETOMIONG £KTOKTNG ovaykng, to WIMAX
eaivetol katdAAndo yuo tn deEaymyn KEvIpov eAEYYOL Kol O10ikNnoNG, Le HEYEAN
eupéretog emkowvmvia. [52], [153], [163]. Mo onuavtikn GuyKpitik HEAET TG
anddoong twv mpotinwv 802.11, 802.11a/b/g, 802.16, 802.16a/e mapovoialeTon
omv epyacio tov [163], oto mAaiclo ¢ €pevvag TOLC Yo TNV TAPOYN

AmOLLOKPLOUEVNG TTpOGPaomg o€ vnpecieg vyeiog (e-HealthCare).

4.10.2 Ipwtoxolia emméOOD EPOPUOYHS

Ta mpoTOKOAAD 7OV TOPOLGLALOVIOL OTNV  €VOTNTA.  OVTH  OTOTEAODV To  TALOV

OVTITPOCOTEVTIKA TPOTOKOAAN TOV ETTESOV EQPAPUOYDY Tov 10T

a.

MQTT: To mpwtdékorlro Metagopdc Tnieuetpiag oe Ovpd Mnvoudtov (Message
Queue Telemetry Transport — MQTT) &ivaw éva 0o T0 TO TOAVYPTGLULOTOMUEVE,
TPOTOKOALO TOV €mMmEOOV UeTAPOPiG ot epapuoyés l10T. Awayepiletor dvvapukd,
TOAAG Ogdopéva kol amd TOAAEG ovokevéc. To TP®TOKOALO GUVTO OVNKEL GTNV
OIKOYEVELDL T®MV TPOTOKOM®V Onpocievong / eyypaong kot eéomnpetel Tig
TEPIMTMOGELS OV OITOLTEITOL ATOTUTOHO. HKPOD KMk Agltovpyel acvyypove Kot
amod0TIKA 68 cLvONKeg aotaBohc cHVOESNG TG YPAUUNG LETAO0ONS TV dedOUEVMV
Kot ¢ €K To0TOL Kabiotatal Wovikd yio meplopiopéva mepiaiiovia (yopniopvdun
ovvdeon, VynAn kabvotépnon, HIKpN emegepyacTikn 1ox00G GLOKEVEG 1 KPNG
UvAUNG ovokevég). Tlapéyel 0KoAn EVOOUATMOON VEOV GUOKELMOV Kot EXEL YOUNAN
KOTOVAAWDGOT EVEPYELNG, EVED YIAMAOES GLOKEVEG ival EPIKTO Vo cLVdEBODV Ywpig va
amoteiTol Adg XPNoMNG KOl YOPIG Ol CLOKEVEG TOL OTOCTEAAOLV Oedopéva va
arorteiton va yvopifovv otidnmote Yo Toug 0éktes. 'Etotl, 1o MQTT eivan katdAinAo
Yo peyddo OiKTLOL KPOV GLOKELMOV Y10 TS ONOIEG LWAPYEL avaykn va
napakolovbodvtol 1 va eEléyyoviat uéow dadiktoov [164], [165], [166].

CoAP: To TIpwtoxkorlo Ilepropiopévng Eoeapuoyng (Constrained Application
Protocol - CoAP) eivon éva mpwtdkorro enine’dvo gpappoyns yia o 10T péow tov
S1OSTKTOOL Y10l GUCKEVEG LE UIKPT VITOA0YLoTIKY duvatdtnta. H Asttovpyikdtnta Tov
CoAP egivar mapoépola pe v avrtictoyn tov HTTP kot éxel oyedactel €101kd yio
ovokevég mov Pacilovtar oe meplopiopove. Mo va kaddyel Ti¢ amattioet Tov loT,
tpomonotel opiopéveg Asttovpyieg tov HTTP, emtvyydvovtog teMKdg youmAdTepn
KOTOVAA®GOT EVEPYELNG KOL WKPOTEPEG OMMAENG OTN AELTOVPYIO TOV GUVOEGUMV.
SUYKPITIKG pe Tor LTOAOTO TPWTOKOAAG TOV 10i0v emumédov Oempeitor dtL givan
«ehappotepo». To CoAP ovclaotikd Tapéyel AOon otV EVOTOineT Tov SIKTHOL TV
TPOYUATOV HE TIG VLAOAOWEG VLANPECiEG TOL OwdkTvov. Me dedopévo  OTL

xpnowonotel omAn Oiemapn pe 1o HTTP mapéyer onuovikég Peitidvoelg otnv
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TaPAdooN TV TOKETOV, Helmon Tov emPopdivoemv Kol amAdTNTO EPYUCLDV, EVO
napdAinho amotedel €vo KoAd mpmtOKoALo Yio gpapuoyés 10T, kabdg moapéyet
pnyovicpovs a&lomotiog Tov dikthov kot Aettovpyel amd mpoemhoyr pe UDP.
Yrootpilel moAveknmopny|, mov enTPENEL 6 Eva aftnuo vo SNUOGIEVGEL £va PivopLa
o€ TMOAAEG GLOKELEG TOWTOXPOVA, &ivorl amid kot pe mOAD yapnid Kko6ctog. Ot
OLOKEVEG TIOL EUMAEKOVTOL OTNV VAOTOINGT AEITOLPYOVV GE £V, TEPLOPIGUEVO
mepPdAlov kar to CoAP winbnke vo amotedécel tn ADON OTIC EOIKEC OVTEG
OTOLTNOELG, AUUPAVOVTAG LIOYT TNV EVEPYELD, TOV OVTOUATICHO KO GAAEG EQAPUOYEG
M2M. Xvykekpyéva, pe 10 CoAP pmopodue vo O10)EPIGTOVUE EQAPUOYEG KoL
VINPEGIEC TOV TPOCPEPOVY 01 SOl aTovg ToAiteg [139], [166].

XMPP: To Emextdowo IIpotoxkoiro Mnvopdtov kot Ilopovoiag (eXtensible
Messaging and Presence Protocol — XMPP) cyedidotnke amd Ty KOwoTnTo avolyton
kddwka tng Jabber to 1998, e okomd TV Gueon emKowv@vio, HETAED TOV YPNOTOV.
Boociletor 610 poviédo oartiuotoc / amdvinong kol AETOVPYEL TAV® OmO TO
npotokorAlo TCP/IP. To XMPP egivar éva amd ta OMUOQIA| TP®OTOKOALD Yol
epappoyés 10T kabmg vrootnpilel pikpd pnvopata Kot xopnin Kabvotépnon, oArd
Kot GuvopAMo Kol @OVNTIKEG KANoElS ToAAGV ypnotmv. Baoiletar og XML kot
omotelel Mo KOAN ADGM YO EQOPHOYES OVIOAAOYNG CGUEC®V UNVOUATOV Kot
avalnnon  evepyng OWOIKTLOKNG Topovoiag. QoTOC0  EMPEPEL  GNUAVTIKI
eniBapovvon oto diktvo [27]. Tlapd v amhdTnTd TOL, TN dSLVATOHTNTO YPNONG TOVL GE
ETEPOYEVEIG EPAPUOYES, TO OTL TMOPEXEL TN SVVATOTNTO TOAAUTANG TOVTOXOPVNG
oLVOEONG €YEl G AMOTEAEGUO TNV LYNMAN KATOVAA®GN €Vpovg (dvng kot vymin
xpnon CPU [139], [166].

AMQP: To ZbHvbeto TTpwtoxoiro Ovphg Mnvoudtev (Advanced Message Queueing
Protocol — AMQP) givon éva mpotokordo mov vrootpilel epapuoyéc tov 10T pe
avaykeg yuo. avtoAlayr peyaAov Oykov pnvopdtov. Boociletor oto  povtédo
e&ummpetnt / TeAGTT, WOV 0o TO TPOTOKOALO emimédov duktvov TCP/IP ko kdvet
YPNOM TOL UOVTEAOV UNMVOUATOV OMpocicvong / eyypaenc. Zyedidotnke o 2003 yio
xpon Kupiog omd tpamelikd Wpovpata, O6mog kot o MQTT kot ta kvpla
YOPOKTNPIOTIKG TOL apopovy oe eEatpetikn omddoor, olomiotio, ac@diela Kot
dodertovpykoTnTo.  Ymootnpilel 0modoTIKG TNV OMOGTOAN UEYAAOL  OYKOL
dedopévav yopic va exnpedlovtal ol ETOOCEIC TOV GLGTNUOTOS TOL VITOOTNPilEL.
Eivol onuovtikd emekTtdolplo Kot TOpEYEL IKOVOTOMTIKO EMIMEDD OCQUAE OTN
petddoon unvopdtov. Eivar akatdAinio yio mepifdAlovia TEPLOPICUEVOV TOPOV
KOl EQOPUOYEG TPOYUATIKOD YPOVOL Kol Ogv TOPEXEL 1| VIOCTNPILEL UNYXOVIGHO

avtopatoromuévov evtomicpov [139], [166].

121




e. DDS: H Ymnpeoio Awavoung Asdopévov (Data Distribution Service - DDS) eivat éva

TPMTOKOALO dMpocievong / eyypagng Yo emkowvmvies M2M oe mpaypotikd ypdvo,

10 omoio avantiydnke 1o 2004 [28]. To DDS mapéyet cuvoeoudTTo dE30UEVMV

YOUNANGS KabBvotépnong, eEapetikn aSlomiotioo Kot Pio KAMUOK®OTH OPYLITEKTOVIKT] TOL

yperalovtor ot epappoyég tov 10T kaiprag onpaciog. To DDS npoceépet pia mowkidio

kpunpiov emikovoviag onmg (o) acedieln, (B) katemeiyovca Aettovpyio, (Y)

TpoTEPALOTNTA, (0) avBektikoTnTo KoL (€) aélomiotio. H petdadoon dedopévav oto

DDS eivai gheyyopevn Kot g €k ToVTOL 0E0TIOTN Kot Guvenng. Ot vEEC GUOKEVEC

OVIYVEVOVTOL OVTOUATO, OTMG YIVETOL Kol M TPocOnkn Tovg oto diktvo. Onmg

avtihappavouacte BEPata, To mpotokolio DDS aduvvatei va Asttovpynoet alomota

otav dwatiBevrar eddyrotol opot. [139], [166].

MNPQTATI'QNIXTEX

HHEPITPA®H

IoT ausOnpeg Kot

AcOntmpeg [0oT ko1 GLOKELEG OV €ival EYKATEGTNUEVEG GE KTipLo, OVOLYTOVG XDPOVG KoL
nepIPdArovieg yodpovs, Ommwg aicntpeg €Evmvav ktipiov, oesbntmpeg mepipdAiiovrog,

GUGKEVEC , , . 3
GUGTILO EVIOTIGHOV ECAOTEPIKAOV YDPOV KAT..
Youmeptrappavovror taroov tomov cvotipata CCTV, mponyuéveg avoroykéc N IP kdpepeg
Kinpodotuéva pe duvaTdTNTEG OViXVELONG, GLOTHLATA dlayelplong KTipimv, GOOTNUA Aaviyvevons elGPoANIg
cLoTHHOTO KA, to omoio. UmOpovv va ypnolwomomBovv Yo emiyvmon Tng Katdotoons, He TNV
npoimdeon 611 Oa avortuyBovv THAEG Yo TV avopopd Tev dedouévav og mhatedpues [oT.
Yvotipota dnpoclag Yhotnpa dnpoctog mposdomoinong v palikég eidomomoets pe Paon SMS, exkmouns) Kvntig
TPoedoToincng MAEQ@VIaG, TNAEOPOOT, GEPNVES K.AT.
Miateoppa 10T mov avarticcetor 610 TAaico £Euvmvav Toremv N E&vmvov KTipiev, Tov
Mioteopua IoT kou ektehel Aertovpyieg OMMC Swoyelplon CLOKELOV, OVTOAAAYN KOl KOWN YPNoT OeSOUEVMV,
dedopévov cuvafpoton, emefepyacia, avilvon, TEXVNT] VONUOGLVY, amoONKELGN, ACEOAEID KoL

amdppnto (EAeYY0G TALTOTNTAS, E£0VG103OTNON, TAVTOTNTA, TIGTOTOINCN K.AT.).

IoT ovokevéc kan
EVEPYOTONTEG

Yvokevég Pactopéveg oto loT mov pmopovv eite va evepyomoum|covy cuvayepud elte va
EVEPYOTIOOOVV  £€VOV EVEPYOTOMTI] MOV EUTAEKETOL GE COAAN Aertovpyio ©6TO GUOTNUA
onudclog acPdAsiag

Kévtpa eréyyov tov
VNPECLOV OMHOCLOG

To kévipo eréyyov pmopel vo AauPdver pio Kowr €ikovo Asttovpyiog amd SlopopeTikd
ovotipata [oT. To 112 kot T0o avticToo SIKTLO EXKOWVMVING EKTOKTNG AVAYKNG OTOTEAOVV

acQAAELnC HEPOG TNG GLVOAKNG VIOSOUNG TOV SIKTVLOV TOV POPEOY INUOGLOG ACPAAELNS.
Ot gQappoYEG EMAVENUEVIG KL EIKOVIKNG TPOYHOTIKOTNTOS, EPUPLOYEG Y10 KIVITEG GLUOKEVES
Epappoyég ko TPOTG amdvinong, vanpecieg Pdoet tomobeciog kol epappoyés daAoynic. Ot gpoppoyég
GUOKEVEG Y10, TPADTOVG | TPAOTNG OmAvVINGNG YPNOWOnOovV GuviBmg kpiowo diktva encovoviog pe gupuiovikég
AVTOTOKPITEG Svvatotnteg. [epthapPavel emiong €dikég cLOKEVEG MUOCIOG OOPAAEING, OIS POPNTEG
GLGKEVEG TPAOTNG OTAVINGNG, OVIYVELTES EMKivOuvmv vAkodv (HazMat) 1 mupofolopdv.
Mmopel va kopaivetar omd QApPUOYES Y10 KIVITEG GUOKEVES Y10l KAGELS EKTAKTNG OvVAYyKNG
Eoapuoyéc yio moiteg ((prﬁ, Bivrso,, Ksiuqu), aiaroumsu’uéveg oSny{z::g ac(pd)»,alag /Ko é}(‘cmcmg avdmcns,
mlonynon/ekkévmon Pdost tomobeciog o mEPITTOON EKTOKTNG GVAYKNG, EQPUPHLOYEG
NAEKTPOVIKNG VYELOG KO POPNTEG GUGKEVES K.AT.
O1 dnpooteg mpoeidoromoelg mov Pacilovtar oto IoT pmopodv vo evoopatobovv oce
, EQAPLOYES Y10, KIVITEG CLOKEVEG TTOMTAOV, YNOLOKES TIVOKIOES (T, POTEWVO PEAN/TvoKideg
Anudoteg oe dwdpopovg, duvapkég mvokideg e£680v K.AT.), GLOTNHATO KOV pécmv (T.y. o
TPOELBOMOGELS pOoHovG, HKeg S WATL), My e W X

dnuooieg 006veg kav cvothpato dMpoctog devbuvong), onpate PeTafAntdv punvopdtov
(Y. 68 ATOKIYNTOSPOLOVC), LEGH KOWVAOVIKNAG SIKTVMONG K.AT.

Anpoota diktva

Anpooia diktoa (m.y. 4G, 5G) f/kon diktva acvppatng npdoPacng xauning wwyvos (LPWAN)
Ba pmopodoay va ypnoiporomBodyv yia T GOVIECT GVGKEVAVY, EQUPUOYDV KoL TAATYOPUOYV

AikTvo Kpioov
EMKOIVOVIDV

Aiktoo VYNAMG AvOEKTIKOTNTOG TOV TOPEYOVV VINPEGIES EMKOWVOVING OOV TO. GLUUBOTIKG
diktva dev pumopovv va KoAdyouvv Tig oamattovpeveg omartoels. H guféren tov kpioov
S1KTVOV EMKOWVMVING UTopel va enekTadel HECH SIKTVOV TOV UTOPOVV VO, avarTUYBovV pHécm
m.y. drones.

Mivakag 10. ®opeig mov gnmiékovrar oty opyrrektovikiy 10T ko okomdg wov emreleitan [146]
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4.11 Cloud, Fog, Edge Computing

H ovown| cuvéyeln tov teqvoloyldv Kot TPOTOKOAA®Y EMKOWVMOVIOG OV EUTAEKOVTOL GTO
10T &ivar ot évvoleg g cLAAOYNG KOl AVAALONG SESOUEV@V. XTIG GUYKEKPLUEVES EMUEPOVS
gpyooieg TtV JKTOH®V emkowmviag g ompoclog acedielag speavifovion 1dwoitepeg
TPOKANGEIS TOL APOPOVY KATh KOPLO AOYO OTNV TEPUTOAOKOTNTO KOl ETEPOYEVELN TMV
dedopévav. Atopopetikol THmol dedopévmv, ta omoio petadidovTol pe SOPOPETIKEG HOPPES
Ba Tpémel vor GLAAEYOUV Kat Vo eneEEPYOGTOVV AmOSOTIKA Kat armotelespatikd [139].

H paydaia avamtuén tov 10T odnyel otig £Eumveg TOAELG Kot KOt eMéKTAON GE TEPPAAAOVTA
COQMG O AMOLTNTIKG 6TV TTopoyh a&dmoTOV VINPEcIdV dNUOGLOS acpdielas. Ot TOAELS
ueyoddvouy pe toyvtatong puduode (Ewdva 54) kot pali tovg peyakdvetr n duskorio twv
ouvONK@OV ©TIg omoiec Ol opyaviopol kol @opeic o mpémel va mapéyovy 10 ayodod g
onuoéolog aocpdrelng. Ouwmg avtd dev amotedel povo mpoPinuo, kabdg m avamtuén tov
TOAEMY GUVOOEVETAL GO TIV OTOKTIOT] «ELPLING OO TIG VITOSOUES TOVG KOl TIG VANPETIES
mov avtég mapéyovy. H evevuia gival adioppiofnmro éva £00pog YOVILO Ylo. TV TOPOYN
BeAtiopévov ka1l GUyxpovemv VINPEcidV onudclag acedielag. Evepyn kol onpovtikn
ovppETON 6 avtd £xovv M vepovmoloylotikny (cloud computing), n VTOAOYIOTIKY OKUNG
(edge computing) kot opiyAng (fog computing), yio tovg Adyovg mov Bo eE1d1keVGOVUE GTN

OUVEXELD.

i (- (.

Cities Keep Growing
2050

75% of people will live in cities' = 7.5 billion

2015

3 million people move to cities every week?

) | 2010
50% of people live in cities'

2007 L
City residents form the majority of the
global populatioﬁfbr the first time in history

1950

30% of people live in cities' = 740 million

Or for Migration 2015 World Report
JUN Habitat study. 2009
1 — r

Ewova 54. Ov mérerg peyardvooy - Smart Cities [167]
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4.11.1 Cloud Computing.

EeKvavTag omo Uio YPyopT EMOTTIKN MaATd g Te)voloyiog vepovmoloyiotikig (cloud
computing), opifovpe ovt ©¢ oTNTOTE TEPIAAUPAVEL TNV TOPOYT] PIAOEEVODUEVDV
VINPECIOV PEG® TOL S dtkTOOL. Ot VINPETieg OVTEG YOPILovTal 68 TPEIS KUPIEG KATNYOPiES
N TOTOVE VIOAOYIGTIKOD VEQOVG: vrodoun ¢ vanpeoio (Infrastructure as a Service - laaS),
mhateopua og vanpeoia (Platform as a Servise - PaaS) kot Aoyiopkd g vanpeoio (Software
as a Servise - SaaS) (Ewova 55). ‘Eva cOvvepo umopei va givat 131otikd 1 dnpdcto kot Exet
Kuplapyo oTOYO Vo mopExeL EDKOAN, KAakoOuevn tpdcPacn 6e VTOAOYIGTIKOVG TOPOLS Kot
vanpecieg mAnpoeopikns. H vrodoun cloud mepihapfdver ta ototyeior VAIKOD Kol AOYIGHIKOD
TOL ATOLTOVVTOL Y10, TN OOOTH EPOPUOYT| EVOG LOVTEAOL VITOAOYIGTIKOD VEQOLG [168].

Ta povtélo avanTuéng Tov VTOAOYIGTIKOD VEPOVS TOV GUVOAVTOVUE EVOL TPLOV EWODOV:

1. Idwtikéc vanpeoieg vroloylotikod vépoug. Tlapéyovrar and 10 kévipo dedopévav
pog emyeipnong oe eomtepkovs ypnotec. To poviédo mpooeépel v gveMéio Kot Vv
gvkoMa tov cloud, dtatnpdvtag TapdAinio t diayeipion, Tov EAeyyo Kot TNV AGQHAELN TOV
emBopel pia emyeipion. Ot ecmotepikol xpnoteg Exovv mpdcPaocn e ypémon 1 pr. Ot Kowvég
W1 TiKé TeYvoroyieg cloud kot Tpounbevtég meptiapfavovy to VMware kot to OpenStack.

2. Anudoto vmoroyiotikd véeog. ‘Evag mdpoyog vanpesidv vépovg (Cloud Service
Provider — CSP) mapéyet v vanpecio cloud péom tov dadiktvov. Ta kopveaio dnupodcta
CSP mephapPavouv ta AWS, Microsoft Azure, IBM ka1 Google Cloud Platform (GCP),
kabmg kot ta IBM, Oracle kot Tencent.

3. YBp1dikdc cuvdvacuds tv d0o mponyoduevemy katnyopldv. Ot etaipeiec pmopovv va
EKTELOVV KPIGIUOVG POPTOVG epyaciag N evaicnteg epapuroyég oto W1wTkd cloud kot va
ypnowomrolovy to dudcto cloud yuo va yepilovrol tepdtiong Oykovg epyociog 1 avénon
Mmong tov melotov toug. O otdyrog eivor va  dmuovpyndel éva  evomouuévo,
OVTOLOTOTONUEVD, EMEKTACIHO TEPIPAALOV TOV eKUETOAAELETOL OOl OcO. UTOpel va
TPOCPEPEL 10, ONUOGLO VTOSOUY], SLAUTNPDOVTOG TOPAAANAL TOV EAEYXO TOV KPIGIL®V Y10, TNV
OTOGTOAT Oed0UEVMV.

Amd To TOPOTAVE YIVETOL OVTIANTTO YoTi 1 VEQOLTOAOYIOTIKNG Bewpeital o omd Tig
KOADTEPEG KOl TEPIGGOTEPO YPT|CLLOTOUNIEVEG TEXVOLOYIES Yot amoBNKeLON dedOUEVOV Kol
OLOUOIPAGHO OVTOV HETOED SLOPOPETIKAOV GUOKELMY TOV EUMAEKOVTOL GTIS VAOTOUUEVES
EPUPHOYES TOV S1001KTVOV TV TTpayudtov. Ta ototyeio mov apopodv oty ekbetikn avEnon
TOV HEYEBDV TV dedopévaV gival GUVOPTAGTIKE, KOOMS cOLE®va. pe To [169]:

= 2.5 ekatoppipro byte dedopévav nuepnoing katd to 2021

»  91% tev ypnotodv tov Instagram aAAnAenidpacav pe Pivieo katd to 2022

= 70% tov AEII maykoopiong Oa £xet yneromombel péypt 1o téAog Tov 2022

= 10% bytes dedopévav Oo amodnkevtovy oto cloud maykooping, péypt o 2025
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= 650 exoToppvpla tweets nuepnoing aréotelthav ol xpnoteg katd to 2022

= 44 zettabyte Oa awoteElovV OAOKANPO TO YNELOKO cOumay péYPL T0 TEA0G Tov 2020,

= 3332 doekatoppvpio. email kabnuepiva amootéllovtoy katd to 2022

SaaS Paas
Software as a service Platform as a service

A software distribution model
in which a third-party provider
hosts applications and makes
them available to customers
over the internet.

A model in which a third-party
provider hosts application
development platforms and
tools on its own infrastructure
and makes them available to
customers over the internet.

laasS
Infrastructure as a service

A model in which a third-party
provider hosts servers, storage
and other virtualized compute
resources and makes them
available to customers
over the internet.

EXAMPLES!:
Salesforce, NetSuite EXAMPLES: EXAMPLES:
and Concur AWS Elastic Beanstalk, AWS, Microsoft Azure and
Google App Engine and Heroku Google Compute Engine

Ewove 55. AwogopeTikoi Tomor vepovmoroyiotukiig [168]

ougpova pe to [170] ywo ¢ vanpeoieg emPoAng tov vopov, M avantuén dedousvmv
kaBodnyeitol amd TeEXVOLOYieg OTMG Ol KAUEPES TOV POPOVV Ol EMAYYEAUATIEG TS INUOCLOG
0oQPAAELNG, Ol 0TOlEC dNUIOVPYOVV TEPimOV emTd terabyte dEOUEVOV TO UIVA Y10 EVOL TUTIKO
actuvolkd tufue (mepimov ico pe 1.500 CD-ROM), Bivteo mapakorovOnong, aicOntmpeg
kot dAAa. Kabdg tepdotieg mocotnTeS dEd0UEVOV TOPAyOVTOL KOONUEPIVE Kl «PEOVVY OTIC
VINPEGieg EMPOANG TOV VOUOV, I SLVATOTNTO JAYEIPIONG CLTAOV KOl ATOKTNGONG YVAOCEDY
amd avtd Ba aALAEEL TOV TPOTO pe TOV 0moio 01 VINPETiES ONUOGIOG ACPAAELNG AVTIOPOVV GE
TEPIOTOTIKG, EMAVOVY VOBEcES Ko epydlovtal. XapaKTnpioTikd Tapdderypa Tov pey£Boug
TOV OEOOUEVAOV TTOV Ol CUYKEKPUUEVEG VANPECIEC KAAOVVTOL VO SLOXEIPLOTOVY OmOTEAEL TO
neplotoTikd PopProtikng eniBeong oto popabmvio g Bootdvng (15-05-2013), démov evtodg
TV 24 TpOTOV 0p®dv ond TV eniBeon varpyay 480.000 StakpiTéc EIKOVES - POTOYPUPIES Kot
Bivteo, and 10 onueio Alyo mprv, katd T Sudpkel kot Alyo petd tnv ékpnén [170]. H
mpoKAnon PéPata cvviotator oty eEaymyn] Yvdong. XtV TPOKEWEVN TEPINT®ON OE, Ol
OLYKEKPLUEVEG eKOVEG Ko Pivteo Ba mpénetl va a&toloynBobv otov taydTEPO duvatd YPovo,
mote vo alomomBel KaTdAANAL 0TOLdNTOTE TVYOV TANPOPOPIia TOL Elval IKav Vo 001 yNoEL
o€ GUAANYM ToV vaaltiov. Avtilapfoavopoacte BEPata 0T edv dev epumlokel 1| TeYvoAoyia Kot
0 OUTOUOTICUOG 7OV EICAYEL OTNV £PELva, oUTO Ogv €ival €QIKTO Vo Tpoyuatomoindei
ovppatikd, | TovAdyiotov dv vAomombel £Totl avTo dgv Ba givatl amodoTIKO.

Avapeiporo givar 6TL Ta peydAa dedopéva kot 1 dtoyeipion avtdv mapovctdalovy 1010iTEPES
TPOKANGELS KOl €UKALPIEG KOl YLO. TOV AOYO0 OUTO OTOTEAOVV £VOV OVTOTEALG, 1OLONTEPWMG
EVOLUPEPOVTO, KOl UE OMIOTELTEG MPOEKTAGEIC KAGSO ™G mANPoeopikns. Ta o@éAn eival
moALOTTAG, KaBDG 1 TANpogopio gival Olbéciun 0moldNTOTE GTIYUN, Omd OlOVONTOTE
YPNOTN €xEL TPOGPACN KoL OO OTOLOMTOTE GNLEID, VOICTUTOL SUVATOTNTO KAUAK®OONG TNG

VTOSOUNG, TO KOGTOG EIVOL GLUEGO GLGYETIGUEVO LE TIG OVAYKES, TOPEXETAL AVOEKTIKOTNTA KO
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eveMéio ot Owyeipon tov dedouévov pécw g evpelag mpdoPaonc oto  dikrtvo,
SloQoAeETOL 1) EMLYEPNOLOKT CUVEXELD, KAODG EVOL EQIKTN 1] OTOKATAGTACT KOL OVAKTNON
TOV 0ed0UEVOV EMELTA OO OTOLOONTOTE KATAGTPODT.

And v GAAN, oTA OpYNTIKA TNG VEPOVTOAOYIGTIKNG GLYKOTOAEYOVTOL GTOLYElDL OV
oyxetiCovior pe TV OCEOAEW TOV OgdoUéVMV, TO VYNAO KOGTOG, TN OvokKoAio otV
TOPAKOAOVONGT TOV TEYVOLOYIOV YXEPIoUOL ToL cloud, tnv amddoon kot KabveTeproelg KTl
TN UETAPOPA OEOOUEVOV Kol TNV EMIALCT TPOPANUATOV OV AVOKOTTOVV, 1OWHTEPL OTIG
MEPMTOGELG OAAYNG TTapOY®V. E1dikotepa yuoo TV ao@iAeln, LIApyel UHeyOAn em@dveln
ékbeon TOV 0PYOVIGUOV KOl DANPECIOV OV KATAPEVYOUV OTIG AVOELS VEQPODTOAOYIGTIKNG
(oemapéc, APL, tpocsfacipuotnta, avabeona poro TpocPaong k.AT.).

M Kwnr Yrmoloywotikry IMhotedoppo Eeoappoyov (Mobile Computing Applications
Platform - MCAP) nov Baciletan og vepodmoroyiotikn vAomodnke omd tovg [42] pe oxomd

va TapE€yel PEATIOUEV EMLYVOGT TNG KOTAGTAGNG GTOVG TPDTOVG OVTUTOKPLTEG.
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Ewk6vo 56. ApyiTekTovIKT Tov pmAékel T vepehobmohoyioTikn [171]

H apyrtextovikn avtmg meptrapfdver pa mhotedpuo pe duvvatdtnta cvvdeong oto cloud yia
oplopd, avamtuén Kol Agrtovpyio. gpopuoydv dloocvvdeong smartphones, tablets o
oynuatov. 1o [171] n apyitektoviky mov vVAOTOONKe eKPETOAAEDETOL TIC SVVATOTNTESG TOV
5G ka1 cvykekpipéva tov Yroloyiotikr Ayung IoAlaming IpdoPaocng (Multi-access Edge
Computing - MEC) ywo. va @ilo&evioet oto cloud OAec tig vanpecieg dwayeipiong g
EPUPLOYNG, otV omoia udAtoto coppetéyovy ko UAVS, Xty Ewova 56 gaiveton Eekdabapa
ot Yanpeoia Awoiknong xat EAéyyov (Operator Command and Control Service - OCCS), 1
Svuminpopotiky Yanpeoio Hapdyov Asdopévov (Supplementary Data Provider Service —
SDPS) kot Yanpeoia Awyeipiong Kvkiogpopiog UAV (UAVs Traffic Management Service
- UTMS) eréyyovtar amo tov topéa tov cloud.

Soupava pe toug [172] o cloud computing Bempeiton pia 1oyvpr| teXvoLOYiot TOL OTOCKOTMEL
ot Peitioon g [Mowtrag Epnepiog (Quality of experience - QOE), xafd¢ mapéyel, ue

OLKOVOUIKG OTO00TIKO Kol ELOOTIKO TPOTO, dLVOTOTNTEG Omobnkevong kot emeepyaciog.
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Qotdc0, vrdpyovv gyyeveic meplopiopoi tov cloud computing, 6Tovg omoiovg avapepONKaUE
NN Kot cuvoyifovtar otnv LYNAN kKabBvotépnon, oty EAAEWYT entyvmong Tov mepPdAlovtog
Kol VIOOTAPENG KWWNTIKOTNTAS KOl  OVOTOTEAEGUATIKOTNTOS AOY® pEYOA®V YpOVmV
emeepyacioc, mov Bétovv coPapolc meplopiopovs otn xpnomn oe éEvmva mepdilovia oe

TPOYUATIKO XPOVO.
4.11.2 Edge Computing

Mo vo ovTPeTOTIoTOuY 01 TEPIOPICUOL TOL VTOAOYIOTIKOD VEQPOVUG OTO TANICIO NG
VTOGTNPIENG TOV TEYVOAOYIKDY OOUDV TV £EVVEOV TOAEMV GE TPUYUATIKO YXPOVO, TOL
owvioTd éva eAoEevo mepBdAiov Yo TNV vAomoinon tv PSNS kat T epaploy®v avtdv, 1
vroAoylotikny axun (edge computing) kpivetan o¢ o Prdoun Adon [173]. O vwoAoyiopog
ayung, nall pe tic ahhec mapeppepeic texvoloyikég Adoels, 0mmg sival to cloudlet kot to fog
computing, ota omoio. Bo. avapepbodue ot cvvéreln, PrAodoel va KaAdyeL To KEVO NG
eneepyaciog 6To AKPO TOL SIKTVOV KOl VO PEPEL £TGL GTO GNUEID GVTO TO EVIVTIOGLOKA
yapoxmpilotikd tov cloud computing [172]. H vroloyiotiky] 16y0¢ £pYETOL MO KOVTA GTO
onueio wapOywyYNg TOV OdOUEVOV, WE OKOTO TNV GUeECT Kol YPRYopn OvVAALCT Kot
eneepyacio Tove. H ddtumn ovthy amokévipmon TV VTOSOUMY GTO GLGTHUATO OV
VAOTOLOVVTOL Kol 1) TOTOOETNGN TOVG GTO «AKPO» TOV SIKTH®V UELMVEL TO KOGTOG KOl TNV
TOALTAOKOTNTO TNG OPYITEKTOVIKNG TOV CLGTNUATOV, GTOlXEln amoAVT®g embountd otnv
vAomoinon twv PSNS. EmumAéov, n petapopd dedopévmv oto cloud éxel og amotélecpo v
KaTavaA®on e0povg LdvNg, 1 omoia PUmopel va TPOKOAESEL GUUPOPNOT SIKTOOV, 1 V' AVENOEL
Tov Kivouvo dwoppong dedopévev Aoym avénong g emdvewng emifeonc. H Adon g
VTOAOYIOTIKNG OKUNG EVIACGEL TPOTYUEVO VIOAOYIGTIKO VAIKO GTNV AKP1N Kol PEATIOVEL TNV
wovotnTa Gueons Kot emtomag encéepyaociog dedopévav [174]. Tlowog givar 0 optopdg Tov
«AKPOLY» TOL JIKTLOL, 6TO 0Tolo avaPePOpacTte; Eival 01060Mmote LTOAOYIOTIKOS TOPOG TOV
napepPariieton peta&d myodv kot tov cloud. v Ewova 57 @aivoviol ot aueidpouec poég
VTOAOYIGU®Y oT0 GKkpa. H Aoyikr Tov vmoAoylotikod Gkpov givar 0Tl 0 VIOAOYIoUOS O
TPEMEL va YiveTal Kovid oe Tyég dedopuévmv. H d1a@opd pe TV VITOAOYIGTIKY OiyANG gival
OTL vt €oTldlel TEPIOGOTEPO GTNV LIOOOWUN, EVA 1 VTOAOYIOTIKN dKpov eoTialel ota
npbypoto [173]. Ztov Tlivoko mopotibetol o GUYKPITIKY KOTOYPAQH TOV PoCIKMOV
YOPOKTNPIOTIKOV 7OV TTaPpovoldlovy o1 Ttexvoloyiec avtéc, OT®MG OUTEC avoAvOnKay Kot
amotun®Onkay omv épevva twv [175], 1 omoia Ba yiver anoldtog EexdBapn ko ue v
avalvon yio Thv VToAoY1oTH 6To cVuvvepo. H eumhokn tov edge computing kat tov 10T oty
napoyn aoeouréotepmv morewv givor adtoueiofnm (Ewova 58) kol opeileton 1060 otny
evpeio. avanTuén TOV TPOTOKOAWOV EMIKOWVOVIOG, OGO KOl GE TEYVOAOYIEG EMOLENUEVTS
TPOYUATIKOTNTOG, EKOVIKNG TPOYUATIKOTNTAS, YNOLIKOV JOOU®Y Kol Unyavikng puéonong
[172], [176].
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Ewova 58. Edge Computing [167]
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Ewova 59. (o) To cloudlet meprhapfdverl vroroyioTiki vTodour eyyvTNTOS TOL pIopel va airomomn0si amd
Kivntég 6vokevés (B) Baoswkég dropopég cloudlet kar cloud computing [177].

M dAAN Konyopic. VTOAOYIGTIKOD VEQOLS oL PploKETOl GTO AKPO KOl €oNyOn otV
TEYVOLOYIKT TPOYLOTIKOTNTO [LE GTOYO VO EMAVGEL TO. TPOPALUOTA UEIWUEVTS KIVITIKOTNTOG
nov Tapovasiale to cloud, eivar to cloudlet. Ot kivntég cvokevég nephapPdvovy Evav povipo
SUUPIPAGUO, TNV «PTOYEW» TOV TOPWOV, 1 OTOIN EK TV TPOUYUATOV ATOTEAEL EUTOSI0 GTNV
avantoén moAl@v epapuoydv. Tn Adon eavnke apykd va divel to cloud, dumg ot vyniég
Kabvotepnoelg 1o, emakoiovbo avutdv (Vymiog AavBdvav xpdvog, tpéuovio (jitter), k.Am.)
oVVIGTOVV Koo amd ta OepeAidon eumdoo [177]. H évvoila tov cloudlet kot ot dapopéc
tov pe to cloud amotvndvovtol oty Ewova 59. Ze oyéon pe tig dtapopéc, antég eotialovol
oTNV KOTAGTAGN, TN Olyeipton, to0 mePPAArlov aviamTuéne, 10 1810KTNCL0KO KOOEGTMG TNG
VTOSOUNG, TO OIKTVO J10GVVIESNC KOl TOV aplOUd TOV ¥PNOTOV TOL OSLoUoPAlovTal TOvg
nopovc. Tavtdonuog texvoroyikd épog pe avtov tov cloudlet givarl kol to AkoloOOnGé e
>ovvepo (Follow-Me Cloud — FMC), étot 6mw¢ ovaAvtikd amodidetar oto [178], kabmbg o
mAaiolo FMC otoygbetl va mapéyel kivntikotnta otig vanpesieg cloud, axolovddvtag tovg
YPNOTES LE UETEYKATACTACT] TOV OMOLTOVUEVOV TUNUATOV KOl DINPECIOV TOV TPOTEIVETAL,
wote va eEacpariotel To amaitovpevo QOE. Mo ektevig meptypaen Tov TpOTOV Agttovpyia
tov cloudlet ka1 n apyitektovikn awtdv mapovoidletor oto [179]. to id10 apbpo opileton 6T
10 cloudlet agopd oe £va 6GOVOAO AEIOTICT®V VITOAOYIGTMV [E TAOVGLOVG TOPOLE TOL Eiva
KoAd ouvOEdEUEVOL OTO O10d1KTVO KO Eival S100EGIHOL Yo ¥PNOTES KIVIITOV GUCKELMV TOL
Bpiokovtor kovtd. Aev amoiteiton va Ppiokovtol o€ o otabepn vrodoun kovtd 6to onueio
acvpuatng tpdefacns, oALG SLOHOPEOVOVTOL PE SLUVOUIKO TPOTO LE OTOLNONTOTE GVOKELT

o¢ éva oiktvo LAN.

4.11.3 Fog Computing.

O vroroyioudc opiying (Fog Computing) avaeépbnke amd t Cisco to 2012 [180]. To 6voua
TEPLYPAPEL TNV EYYLTNTO TOV VIOAOYICUADV GTO ONUElo Tov dnpiovpyodvTal T dESOUEVA,

naporiniilovtag TNV eyydTnTa TG OWiYANg oto €dagpoc. MdaAicta, moAAlol GvOpmmol
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YPMOLOTOL00V TOLG Opovg fog computing kot edge computing evaALAKTIKA, €TEWN KAl Ol
dV0 TEPAaUPAVOLY TNV TPOGEYYLIOT TNG VONUOGUVNG Kal TG enefepyociag 6to onueio 6mov
onpovpyodvtat ta dedopéva, yio TN PEATIOON TNG OMOTEAECUATIKOTNTOS. ZOUPOVO, UE TNV
Kowonpa&ia OpenFog (OpenFog Consortium) mov Eekivnoe 1 Cisco to 2015 o€ cuvepyacio
He GAAOLG TNAETIKOWV@VIOKODS Kot TE(VOAOYIKOL koloooovg (Microsoft, Dell, Intel, ARM)
kot 10 [Movemomuo tov Ilpivetov, n Pacikn dwpopd peta&d Tov edge kot tov fog
computing givot to onpeio mov tomobeteitan  vonuosvvn Kot 1 vIToAoyleTIKT 10y 0¢ [181].

O1 koppor fog computing mov amotedovv PEPOG epaproy®dv g £Epmvng ToAng oynuotilovv
éva TAEYHO Yo va Tap€Yovy eE1I00PPOTNGT POPTIO, AVOEKTIKOTNTO, 0VOYT] CPOAUATOV Kot
ehayrotomoinon g emkowoviag cloud (Ewodva 60). EmmAéov, €povv ) duvatodtnta va
EMKOW®MVOLV oe Kkibe katevBuvor (peer-to-peer), vo ovaKoADTTOUV, EUTICTEDOVIOL KoL
YPNOUYOTOLOVV TIG VANPEGIEG GAAOVL KOUPOV, TPOKEWWEVOL Vo dNUovpyRcovy aglomoTtia,

dwbecudra, eumotevtikomro [182].

Node-Cloud Comm.

Node-Node Comm.

Cloud Data Centers / Servers Node-Device Comm. |
(Global)

Core Network / Routers
(Regional)

Access / Edge Nodes
(Neighborhoods)

Gateways /CPE
(Buildings / Streets)

Mobile / IoT Devices

ror 60O0O00ODOOEHE

Ewoéva 60. Zovdeon kopfov fog computing og puo £Euvn ok [182]

M emiokdénnon tov fog computing emiyeipndnke omd tovg [183], ot omoiot avagépbnkay
OTNV EVOOUATOON TOV TEYVOAOYLDY aUTAOV Yo TNV ELANPETNOT EVOC GUGTHUATOS LE TOV
6po orokinpopévo cvotmuoe loT-fog-cloud (ilFC), to omoio cuviotd o OAOKANP®UEVT,
TPONYUEVT] TAOTPOPLO VIO TNV OVATTLEN Kol AEITOVPYin SPOPOV TUTOV EPUPUOYDV OTIG
éEumveg mOAELG. ZTOYOG AmOTEAOVV Ol KOADTEPEG SUVATOTNTEG Kol OTOS00T] TOV GUGTILLOTOG
nov vrootnpifovv. Ta opéAn umopodv va KaprmBovv epapuoyés SNUOCLOS OCPAAELNG, TOL
vrootnpifovv éva PSN. Avtd cuvvowilovtor otn dwatipnon tov gbpovg L{dvng, Ady® Tov
HKPOTEPOV OYKOL OEGOUEVOV TTOV ATTOGTEALOVTOL GLYKPLTIKA pE To cloud kat o BeAtiopévog
YPOVOG amOKPIoNG, EVA OTA OPVNTIKG EVIACOOVTOL TO {NTNUATO 0CQAIAENG Kol TO KOGTOG,

AOY® TG XpNONG LENUEVOVY TOPWV.
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4.12 Unmanned Aerial Vehicle

Ta un enavdpopéva evaéplo oxfuata (Unmanned Aerial Vehicles - UAVS) yvootd kot g
drones dev amotelovV pio TEXVOAOYIO 1| KATO10 EEXMPLOTO TPOTLTO EMKOWVMVING, OAAG Lo
Abom vAUKOD mov epumAékeTon Kupiwg oty LVPPSIKY VAOTOINGN SIKTVWOV dNUOGLIS AGPAAELOC,
N otV VTOoTNPIEN AVTOV G TEPITT®OT TOL AapPavouy xdpa (nuég oty vrodoun. [44]. Ta
UAVS éyovv onuavtikn dvvapkn oty vrootpién tov cvyypovev PSNS, 6mwg Ba yivel
EexdBopo oTN CLVEXELD KOl 1) CUUUETOYN TOVG GTN dNUOcLa acPdAieln eppavifeTol o¢ téon
ov oloéva  kepdiler €dagpog [184]. Mdlota, ta cvotiuata molhomhmv  UAVS,
AELTOVPYADVTOG GLUVEPYUTIKE, UTOPOVV VO OAOKAPMGOLV TLO OMOTEAECLATIKA KOl GOPMS O

OLKOVOUIKA S1POPEC OmMOGTOAEG GUYKPLTIKG, e Eva povo UAV [185].

BéBaia, vapyovv akdun apketd CnTUOTO TOL TPETEL VO ETALOOVV KOl To 0Toie ATOTEAODY
TEYVOLOYIKEG TPOKANGELS, Yia TNV a&10miotn Evtaér] Toug ota dikTua dnuociag aceaietoc. Ta
UAVSs umopodv va vrootpi&ovy duvaukd ohov tov edav ta diktve (MANETS, VANETS,
ad-hoc, k.Am) mov SVOvaTOl VO OTOTEAEGOVY SOUIKA OTOrKElo. €vOC SIKTOOL KPiGIH®V
emkowvoviov. O Eaevikdg Tpomog e tov omoio gueavifovtor Kot moAlamiacialovtal ot
OTTOLTNOELG KO OVOYKES Y10 TO OTKTLO OMUOCIOG OICQAAELNG OTOLTEL GUESH OVOTTUGGOUEV
Héco emKovmVviag, mov Bo vrootnpi&ovy v vetoTauevn vrodoun. Onwg givar avtiAnmto,
0o Moy oKoVOUIKE acOUPOPO Vo LTOGTNPIEOVIE AVTA e UOVILEG EYKATAOTACELS OV Oa
napelyov vyning yopntikoémrag PSNS, kabmg pe tov 1poémo avtd Ba eykimpBilapue yio apketod
XPOVIKO dtdotnua mopovg mov Ba Nrav adpoveic [186]. Mia apyttektovikry evog PSN pe v
epumiokny UAVS, ot yevikn g Aoyikn Aettovpyiog, Oa giye v Hope1| oL QaiveTol otnv
Ewcova 61 [44].

Ta UAV pmopodv va ypnoponomBovv kat va vrootnpi&ovv éva PSN pe dtapopetikd tpodmo
Kol CUYKEKPLIEVA gite ¢ evaéplol otabpol Paong, mov €xel o¢ amotéAesio T Pertiooon g
KEALYNC, TNG XOPNTIKOTNTOG, TNG OSIOTIOTIOG KOl TNG EVEPYELNKNG ATOS00TG TOV ACVPLOTMV
OIKTO®V, €ITE OC WITAUEVA KWWNTA TEPUATIKA HEcO o€ éva OIKTLO KIVNTNG TNAEQ®VING,
EVEPYOTOIMVTOG M0 EVPELD YKAUN EQOPLOYDV, amd pon Pivieo o€ mPayUaTIKO ¥pOVO £mG

napadoon avrikelpsvoy [184].
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Ewova 61. PSN pe ™ foj0cia UAVS [44]
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Ewoéva 62. Eidn tov UAVS [44]

H xotmyopromoinon tov molidv kot dtapopetikav ewdmv UAVS umopet va yivel pe Pdon
dapopetikd, KaBe Popd, YoPUKTNPLOTIKA Kol GVYKEKPIUEVO TNV uPédeia (range), to péyebog

(size), o vyog vaépnnong (altitude), 1 to €idog Twv eTepdv (wing type) (Ewdva 62). Xe
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KéOe mepimton Kol avAAOYOL UE TIC OTOLTCELS TOV EMLYEPOVUE VO  KOADWOLUE
xPNOWOTO00HE dopopeTK®VY €00V UAVS 1 cuvdvacud avtov [44]. Ta&wounon BéPoa
umopel va vapéet Kot pe Paon dAla yopaktnpiotikd 1 katnyopieg. Ot [186] opadomotovv ta
UAVS og tpelg peydreg katnyopieg: (a)pe Paon to vyouetpo, (B)ue Bdon 1o diktvo kot (y)ue
Baon TIC €QOPHOYEG MOV VAOTOOVV KOU OTI GLVEYEW €GTIALOVY OTNV TPOOTTIKY TG

evepyelakng amodoong tov UAVS (Ewkdva 66).

AveEdptnta amd tov Tpémo mov katnyoplomolovue ta UAVS, to medio epoppoydv tovg
mapovctdlel Evav a&loonueimto TAovpalopd. v Euova 63 mporxdmtouy dioy popatikd ot
0AANAOGVVOEGELG Kot aAANAEEQPTRGELG LETAED TOV TPLOV SUKPITMOV TUNUATOV ToL opilovtal
o¢ (a)texvoroyieg emkowmviag mpocoppocuéveg o UAVS (cuothuote emkowoviog,
Kepaieg, cvotiuate, SikTvmong, K.AT.), (B)evioyvon g emkovmviag He GAAEC TEXVOLOYIKES
e€eMelc (teyvnt) vomuoovvr, ocQ@AaAEld, KAT.) kol (y)epappoyéc mov Paciloviar otnv
emkovovio (emtnipnon, vrodoun enciyovoog emkowmviag kot Ponbelog) [187]. Edv, ya
mopadelypa, vadpyel emikowvovia petaéd evog UAV kot evog acbevopopov, UEG® €VOG
eEeEMYIEVOD GULOTNUATOG EMIKOWVOVING GE OYNUO, €vag aAyOplOLog TEXVNTAG VONUOCHVIG
unopel va evepyomoteital gite ektdg ovvdeong oe UAV, gite online oto cloud, pe oxomd va
napakolovdel T1g dradpopég evog acBevopopov kot va kabopicetl TV KOADTEPT SodpoT Yio
Vv Tapoyn Pondetag EKTaKTNg avAayKNG.

Communication Technology
in Drones

Enhancement of
. Communication with other | r
+ technological advancements ' | Communication based
. . N applications

Intelligence .

(AI/ML) .

Surveillance :

Navigation .

- - Emergency .

g N Communnication H
-~ I ”~ Infrastructure .
Security m N

Profiling and .

Vehicular Communication Optimization :

......................... 2

system

Ewoévo, 63. I1edio epappoyns g Tevoroyiog emkovoviag pe drones [187]
IMoa T avaykeg TV EMKOVOVIOY ONuoctlag acpdielag, o UAVS umopoldv va, ypnoionotody
EMKOWMVIEC IE EMIKEVIPO TI GLOKELT, KAOIGTOVTUG £TOL €QIKTN TV o’ €vbegiag ovvdeon
ovokeV@V — ypnotov pe 1o UAVS, 101aitepo 08 KATUOTAGELS KOTAGTPOPNG TOV EMYELDV
otabumv Paong (Terrestrial Base Stations - TBSS), ywpig va vpictotor eVOALAKTIKO KOVAAL

emkowoviog. 'Etol, ot vanpecieg onpoocwag acpdaielng, omwg MCPTT, ehéyyov o
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dedopévarv, LETaPOpPAc eovng, Pivteo kol opadik®v KANcEmV, Umopodv vo Paciotel o€

UAVS. Ot apyrrektovikég mov €xovv Katd koipovg mpotafel 610 TAAICIO EMGTNHOVIKOV

EPYOCLOV PLA000EO0VY VO SDGOLV TKAVOTONTIKES AVGELS GTO TPOPALOTA TOV TAPOLGALEL 1)

evepyog eumiokny tov UAVS oty viomoinon tewv PSNsS. Ta kvpiotepa €6 avtdv mov

oLVIGTOOV TaVTOYPOVA TPOKANGELS VAoToinong ivat (Ewova 64):

1.

TomoBétnon. Tnv ovopdalovue tomobétnon 3D, kabamg Bo mpénel va Tpocsdiopiotei 1
Bédtiom Béom oto YDOPO yeYovog mov avEdvel T dvokoAdin, KaODC GLVIGTA Eval
TOAVTAPOYOVTIKO TPOPANUO, pHe Oedouévo OTL Bo TPEMEL VO GLVLTOAOYIGTOVV
TopAyovTeG TOV oyeTiCovTal pe T 0€0m TV ¥pPNOTOV, TIC GLVONKES TOL KOVAALOD,
TOVG EVEPYEWOKOVG TEPLOPIGHOVG Kot Tig mopeuforéc pe ahia UAVS. Xto [188]
npoteivetarl pa uéBodog yio v evpeor TV Bécenv Tov otabudv Bdong eni Tov

UAVS ypnoipomotdvtog Evay euplotikd olyopifuo (Ewova 65).

Awyeipion mopwv. H amotedespotikn dwayeipion mopwv tov PSN mov vrootnpileton
ando UAVS cuvietd oyedlocTiky TpokAnon €meldr] ol Topot gival Kool Kot ue to

VROAOITA GTOLYEID TNG LITOOOUNG TOL SIKTVOV.

Yyedopog tpoyds. Etvar éva mpoPinua Bertiotonoinong, kabmg avalnrtodpe to
KOADTEPO «UOVOTATLY, OMAMON TN dwdpoun mov Ba peyiotomolel 1 EAUYIGTONOLEL,
Katd mepintoon Pacikovg deikteg, OMWG evEPYEL, 10YVG, QKOG dadpouns, xpovog
anokplong, kabvoteprioelg, k.Am.. IloAAég mapdpetpor epumiékoviol, &vd of
nepumtdoelg moAlomAdv UAVS Oao mpémel vo GUVLTOAOYIOTEL Kol 1) OIOQLYY|
ovYKpovong Heta&d Tovs. Mo mpoomdbei oYedlOGHOD TG TPOYLAG TOAAATADY
UAVS Tov GUUUETEYOVY GE EMITAPNOT YO EPAPLOYN dNUOCLOG OCPAAEWNG EYIVE OO
tovg [189], o1 omoiot Oiyouv kot t0 coPopd {ftnua g EAAeyNg VopobeTikoy
mAaieiov kot g Vrapéng ToAmv Tapavopmv UAVS mov cuvietovv kivévvo (Ewkova

65).

Xepopog mopepuPormdv. Omwg £€yovpe MON OVOQEPEL VIO UEYIGTOTOINGCT NG
amOd0GMG TOV JIKTHOV KAALYNG TOAAEG Popég Tor PSNS mepthappdavouy moddd UAVS.
Tote opmg yevvator {Rmnua mapepfordv petald toug kabmg avalntodue tov Tpdmo
va. Aappdvoope ™ péytom dvvarth kdAvyn amd kabe Eva UAV, yopic t0 KO6TOG

napepPforav yertovikov UAVS.

Movtelomoinon koaveiidv. H moidmra g entkovoviag kabopiletal o TOAD peydio
Boabuo amd T YOPAKTNPLOTIKA TOV KOVOALOD TOUTOD / SEKTH. TNV TEPITTOGT TOV
UAVs mov ovpupetéyoov oe PSN 1 povielomoinon eivar axdun OSvokolotepn
ovykprtikd pe emiyewn vmoPonBodueva PSNS, kabdg 10 kavdAil mov mpémer va

povtehomomBel eivor aépog — €dapovg. To YopaKTNPIoTIKE TPOPANLOTO TETOLO0V
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gidovg emkovmviog enysipnoav va avadei&ovv ot [190], ov onoior perétnoov v
enidpaon ¢ Ppoyns, TV cOVVEPMV, NG omoppoPnons aepiov kot eEacévionc
TOALOTAGDV SldpoUdY ot ovvdeon oépa — €ddpovg twv HAPs, ota omoia Oa

avapepBodle eKTEVAOG 070 5.2.2.2.

Yuvdeoudmra omcBolevéng. H ovvdeoiudtmra omcBolevéng mov amottodv T
UAVSs mov coppetéyovv oto PSN eivol acvpuatn kot VAOTOLEITOL, OTMG OVOPEPUE
Nnon oto 4.9 ue mmwWave, 1 ue WiFi (4.10.1), 1 ue dopvopikéc cuvdéoerg (5.2.2.1).
O d0pVPOPOG TPOGPEPEL LEYAAT YOPNTIKOTNTA, CALL peyoADTEPES KaOLOTEPNGELC
Kot vyYNAd K66T0G. XounAd k6otog Ko Kpég kabvotepnoeic tpoopépel to Wi-Fi
backhauling, tov omoio 1o xabiotéd Tov mOBavotepo vmoynelo Yo omicBoledén
(backhauling). Mo a&dloyn pelétn mapovoidletor oty gpyacio tov [191], ot
omoiol aoyoAnOnKay pe T dopLPOPIKN KaTePYOUEVT omieBolevén mov emttvyydveTa

ue o TAat@oppo. peydiov vyopétpov (HAP), cuykpiltikd Kot pe OTTIKEG GUVOESELC.

[epropiopog evépyetag. H mepropiopuévn pratapio eivotl pio onuavtiki TpokAnon mg
Aertovpyiog tov UAVS. Or pratapieg pépoviar omd ta UAVS Kot g €K TOUTOV 0L
EVEPYEWIKES amoTNoElg mov Ba dnpovpynBovv amd To CLGTHUATO OV PEPOVY Kot
avaiapfdavouv v enefepyacio TANPOPOPLOV, TN Slyelplon KNTKOTNTOS, TOV
éleyyo emKoOw®VIOG, K.0A. Eyovv memepacpéva opta. Ot EPEVVEC GTO GUYKEKPILEVO
nedlo EMKEVIPMOVOVTIOL OTNV EVPECT] OMOTEAECUATIKNG YPNONG TNG EVEPYEWG TOL
ocuvvendyetor v mapdroon (ong g uratapiog tov UAVS. M yopaktnpiotikn
npoonafelo  HEAETNG Yoo evepyelokd amodoTikn emwkowovie UAV  péoo

Bedtiotomoinong tpoydg sivar n [192].

Acopdlren. O ovvdéoels emuowmviog tov UAVS glvoar aoOpROTES, ETOUEVOC
evilmTeg omd TuYOV emtnoclovg. H acpdieto yivetonr duokoldtepn Kot amd TNV
TomoAoyio Tov dkthov. Aldpopeg Aaelg Exovv potabel atn Piproypapia, ot omoieg
Bacilovtar 1060 og cvuPatikég pedddove (moAlomAés kepaieg, KaTdAANAN emiloyn
pelé, emefepyoocio ONUOTOC), OGO KOL GE TMPONYUEVEG (Texvnthy vonuoovvn). Ot

TPOTOTNTEG KO TOOVEC OmEINEG ovadbovTal epneplotatopuéva 6to [193]
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Ewéva 64. Ilpoxkijosig viomoinong PSNs pe gpmroxiy UAVS [50]

et
P4

Ewove 65. Evdéswktikd {ntijpata rpokiicemy viomoineng PSN pe gpmhoxiy UAVS: (a)TomoOétnon 3D [188]
kot (b)Zyedraopog Tpoyrag [189].

UAVs Classifications

I ]

Application based Network based
Classifications Classification
Commercial Public Safety .
S H 0 1 Survelliance UAVs
Applications Applications Besed Arbiicatio s

Ewova 66. Katnyopromoinen UAVS pe paon Tig £puppoyis, To VWORETPo Kat TNV vrodopn diktvov [186].
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Eivar yeyovdg 6t yio v eumhoxn tov UAVS oty amodotikn vmoothpiln evog PSN
vrapyovv ot Piproypagic TANB®pa epgvvdv. Kdmoteg €€ avtdv grrodo&odv va KaAvyouv
éva mohd ocvykekplévo epevvnTikd medio, N va mpoteivouy pia mhovd eQkti Avon Yo po
TEYVOLOYIKT TPOKANGON Kot AAAES TOV LAOTOMONKOV GTO TAAIGIO GUYKEKPLLEVOL EPEVVITIKOV
épyov. XopoKTnploTikn mepintwon and Tig Televtaieg amoteiel 10 épyo FASTER, oto omoio
0o avaeepBodle EKTEVAOC GTN GUVEXELD, GTNV OPYITEKTOVIKY TOL OMOI0L EVIAYONKOV To
UAVSs. MdMota, avagépovior 6t dnpovpyio pio edikng mepintwong ad-hoc diktdov, evog
Flying ad-hoc dixktvo (FANET) to omoio vAomoweitar pe ) ovppetoyxny ounvovg UAVS
(Swarm Unmanned Aerial Vehicles - SUAVS) kai to onoio vrootnpilet éva PSN. Xto [194]
peAethonie n copmeprpopd kabe UAV, g Eexmpiot ovtotnTa, HEGOH GE VA HIKTVO GUVOUG
kot avodelydnkov to pofiquata tov SUAVS mov oyetiloviar pe v avtdévoun mAonynon
TOV UESa 0O SLOPOPETIKE, 1 dNuUovpyio PEATICT®V S1OOPOUDY Yo VO OlGPAMGTEL OTL TOL
UAVS emitoyydvouv Tovg GTOYOVG TOLG LE OGQOAN KOl GUVIOVIGUEVO TPOTO. TNV idw
katevbovon pdhota, oto [195] egpevvibnke M SuvatdTo cvTOVOUNg AstTovpying TmV
SUAVS, 1 katovoun epyacidv Kol 0 dAANAOGVVTOVIGUOG TOVS, T omoia TpobmobEétovy v
emkowovia UAV mpoc UAV.

Ye kdBe mepintwon, or mpoxAnocelg egakolovBovv va elvar moAAEG Kot onuovtikéc. Me
dedopévo oumg o6t ta UAVS amotehovv éva gpyoieio mov €xel 1ON amodei&el 0TL umopel va
vrootnpiel v amodotikn Aertovpyion twv PSNS, axoun kor pe xdmolo mpoPAnuato,
exTipdtal g oxeddv PEPato 6Tt Ta peddovtikd PSNS Ba £xovv otnv vpldikn apyitekTovikn
kot UAVS kol O0tTL ta Pripoto mov ovopévoupe vo dovUE oTo ovuykekpiuévo medio Oa

cuppadiCouv pe Tov yopyd puBud mov KvodvTol ot TEYVOAOYIKEG eEEMEELS YOP® OO AVTA.

4.13 Optical Communications

4.13.1 TI'svika

H teyvoroyia acvppotwv ontikdv enkowvoviov (Wireless Optical Communications - WOC)
0€ KOTOGTUOCELS TOV OTOLTEITOAL 1] OMUOCIH OCPAAELN KOL 1) OTOKATAGTOOT] KATAGTPOP®Y OEV
gtvar 1aitepa dradedopévn, Ppioketor OUmg o€ Evo dpipo otadio [196] kot Kiveiton pe tayeig
pvOpove. H daotuikn vanpecio tov HITA (NASA) tpotomopel pe o oepd amd Epya TG
[197] mov agopodv TIg acVPUATES ONTIKEG eMKOovV@Vieg oto dtdotnuo (Free Space Optical —
FSO) (MMivaxag 12), evd onuepa LIdpyovv TOAAEG OTPATIMTIKEG EQUPUOYEG  KOBDC Kot
apketéc eumopikég viomomoelg [198]. TTopd 1o yeyovog mwg M ypnon tov WOC éyet
peAetn el ylo apketég dekaetieg, N 6100001 TOVE EEKIVIOE OVLGLOGTIKG GTO TEAN TIC OEKAETIOG

tov 1990 apyég tov 2000 [199].
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H onuacia g teyvoroyia tov WOC og g@appoyég onpoctog 0o@IAELNS Kol OTOKATAGTACTS
kataotpopmdv (Public Safety Disaster Recovery - PSDR) givou onuavtikny kot dwitepa
evolapépovoa d10tL mapéyel peydAo €bpog CdVNG, HEYAAN TayxDTNTO dESOUEV@V, TOAD LIKPN
kaBvoTtépnon, HeYOADTEPN OCQAAEW, HIKPOTEPO YPOVO  EYKATAGTOONG, OV  amottel
aOE1000TNUEVO PACHO, €XEL HIKPOTEPO KOOTN, dlabétel amhotnta 610 oyedioopd [200],
YEYOVOC OV KOAVTTEL TIG GOYYPOVES OMOITNOELS TOV TPOTMV OVTATOKPITOV Y10 LETAS0GT GE
TPayHoTikd xpovo Pivreo kot dedouévmv. Eivar emiong onpavtikd va tovicovpe nog ot WOC
Bpiokovv epapuoyn 610 ddotnua otov aépa, otn YN oAAd Kot vrobaidooia [201] (Ewodva
68) ue apKeTd GNUOVTIKA TAEOVEKTAUATO EVOVTL TOV Padloemikovovidy. TTapoia avtd ot
WOC éyouv kot optopévoug mePLopIGUONE TOV O0QeilovTal KVupimg Gty amaitnon Gueong
OTTIKNG EMOPNG OVOUESH OTO CMUEIN EKTOUTNAG KOl ANYNG, Kot autd gival kATl oL M

EPELVNTIKY Koot T Tpocmafel va Ppel ADGELG Kupig pe TN xpiomn LEPWIKOV GVGTHUATOV

emkowvoviog FSO/RF.
T 0 ol [T T PDBHOi Katepyopevn | Avepyépev Xone
pOYPaRI Metadoong | Leoén n eben pron
Laser Communications mxiﬁmgggf&gzmi -
1 Relay Demonstration 1.2 Gbps - - SiaoT Y oK0pGV Kal
(LCRD) [202] emiyeuwv otafudv
Lunar Laser E ) v
Communications TKOLVOOVIEG LYMANG
2 - 622 Mbps | 20 Mbps TovTNTOG dedopévov petald
Demonstr[gt(l)g? (LLCD) P P e Zehfvng - T
Space Telecommunications | ., Emikowmvieg 610 meptPéAiov
3 | Radio System (STRS) [204] | £ 1 Gbps o0 BaBéac S1ooThuaTos
Laser Communications and E . S CubeSat
4 Sensor Demonstration 200 Mbps mﬁ?ﬁlﬁéﬁ;iﬁﬁeﬁwf ats
(LCSD) [205]

Ilivakag 12. Mpoypdppata tng NASA pe ypiion FSO gmkowvoviov

Néptune

@ Uranus.

Microwave Links . ISN

Ewévo, 67. Mg kokkivo o1 6uvdéssic FSO Communication evapeso 6tovg 6100pove, 7nyn:NASA
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Ewovo 68. Yro00ra6610 6ikTVO 0160NTPOV pE YP1]61] OTTIKAV EMKOLVOVIAV GE GUVEPYUGIO PLE ETIYELO KoL
d0pv@opko diktvo padroemikorvoviov [201]

4.13.2 O polog TV OTTIKOV EMKOIVWVIOV GTH ONUOTLO 0GPCLELD

O pérog v WOC o KataoTtdoels dayeiplong KatasTpopmv Kot SnHocilog acpiielag ivat
va mopéyel alOMOTEG Kol AGPUAElS EMKOWVMVIEG O KOTUGTAGELS £KTOKTNG ovdykng. Ta
GUGTILLOTO OTTIKMV ETKOVAOVIDV UTOPOLV VA ¥PNCIHoTomBovv yio T HETAS00N KpIisU®V
TANPOQOPLDY, TOPEYOVTAG OLVOTOTNTES Y10 O10iknon Kot EAEYYO, VTOGTNPIEN OTOGTOAMV
épevvac Kot Oldomong Kabdg kot duvaToTNTEG WETAO00NG OF MPOYHOTIKO YXPOVO TNG
TPOYUATIKNG EKOVAG amd TNV TANyeioa meployn. e GEVAPLO KATOOTPOPDOV, TOPASOCLOKES
EMKOWMVIEC OTTMOC M KIVNTH TNAEQPOVIK KOl 01 dOPLPOPIKES EMKOV®ViEG O pmopovoay va
vepoptmbovy, kabiotOvTag SVoKoAN TV Toapoyn afdmotov emkowvovioy. ‘Etel ot
OTTIKEG EMKOWV@VIEG B0l LTopo GOV VO ATOTEAEGOVY £VOL EVOAAUKTIKO KOVAAL ETIKOVOVING TO
omoio &ivor avbektikd oe ToapepPoréc kol umopei va AEITOLPYNGEL GE  OVOKOAEC
nepParilovtikéc cuvinkes. H yprion t@v cuotnudtov onTiK@V nTkovavidv fo uropovos va
ypnowomondel yioo Ty avamtuén SIKTOOV KPICIU®Y ETKOWVOVIOV GE TEPLOYEG TOL £XOVV
VTOOTEL PEYOAEG KOTAGTPOPES, £EACPOAIlOVTOC VTINPECiES OEBOUEVOV KOl POVIG TOGO Y10
TOVG TPMTOVG OVIOTOKPLTEG OGO KOL YO TO VTOAOUTO TPOCOTIKO TOL  AELTOVPYEL
vroompiktikd. H mAnpogopieg apopoldv v avopueTddoon KpiGILmV TANPOQOPLOY OTTMG TO
YE@YPOAPIKO OTIYUN TV OyVOOLUEVAV, TNV EKTOCT] TOV {NIOV 0ALY Kot TANPOPOpPIES Yo TNV

KOTAGTOOT TOV LTOSOUDV.

Ov ontikég emKowwvieg emiong pmopovv va a&lomomBodv Ge AMOGTOAEG £pEvVOG Kol
Ollo®oNG TAPEXOVTAG TN OVVOTOTNTA Yo HUETOPOPA GE TPUYUOATIKO Ypovo Pivieo kon
OEJOUEVOV OVALECH GTOVG TPMTOVG OVTATOKPLITEG KOl TO KEVTPA, EAEYYOV KOl d10iKnong. Avtod
EMTPEMEL TN OMLUOVPYIOL KOWNG EMYEPNOIOKNAG EKOVAG EVIOYDOVTOG TOV OTOO0TIKOTEPO

GUVTOVIGUO TMV EMYEPNOED®V EPEVVAG KAl SIUCWOOTG OMOCKOTOVTING OTN HEIOT TOL ¥POVOL

139




avalpnong kol oldcmong tev ayvoovpévev. Emmpdcbeta, ot WOC pmopodv va
ypnoomomBovy o TV emTHPNON TNV TANYEICAS TEPLOYNG, TOPEXOVTOS OedOUéva OE
TPOYUATIKO ¥pOVO Yo TIC EMKPOTOVGEG TEPPaAlovTikés cuvinkeg Onmg emiong kot TV
KaTdoTooT TOV Kpioumv vmodopmv. Avtég ot mAnpoeopiec Ba pmopovoay va aglomombovv
Y TNV TPOPAEYN Kol TPOANYT 0md deVTEPEVLOVTEG KIVODVOUG, OTMG TLPKAYIEG KOl SLOPPOES
vepov. Mia emiong GNUAVTIKN TOPAUETPO EIVOL 1] OCQALELN TOV EMKOVOVIDV TOV d100ETOVY
Ol OTTIKEG EMKOWVMVIES Olac@aAilovTag TNV HETAdOON guaictntv TANPOPOPIGY, OT®MG Ol
EVTOAEG Ko 00Myieg amd o KEVTPO O10ikNoNG Kol ELEYYOL, YmpPic TOV Kivouvo TTapeUPormy M

VITOKAOTOV.

O1 WOC w¢ teyvoroyia ypnoomotovy axtiveg laser yio v petddoon tov dedouévav LEcw
TOV a€pa, OLOETOVY OPKETO TAEOVEKTNUOTO GALG KOl LELOVEKTILLOTO GUYKPLTIKA LE TIG GAAEG
TOPOOOCIOKES TEYVOAOYIEC AGUPUATOV ETKOWOVIOV.  To TAEOVEKTAMOTA 7OV OLTA

epoavifoov givat:

" YynAdg puBudg petadoong dedouévav [200], g tééng apketdv Ghit/s, o omoiog
elvar moAd vynAOTEPOG amO TIC OVTIOTOXES TOPUSOCIUKEG OGVPUATEG TEYVOAOYIES
o6mwg to Wi-Fi.

" YynA acedlreto, kabng ot WOC ypnoyonoovv katevbuvopeveg oxtiveg laser
avépeca atoug KOPPovg Yeyovos mov KaBoTd SUGKOAN TV VIOKAOTN and TPITovg un
egovatodotnuévoug xpnoteg [200].

= Agv emnpedloviar amd niektpopoyvntikés mapepforés (EMI) kon €161 amotehodv pia
70 aLOTIoTN ETAOYT Y0 XpNoT O TEPLOYES 1e LYNAG emineda EMI [200].

»  XoapnAn katavilmon evépyewas: Ot ONTIKEG EMKOWVOVIEG UTOPOVV VO LETAODGOVY
oedopéva  pe pIkpoTEP 1ox0 OO TA TOPOOOCLOKA GUOTAUOTO  OGLPLOTNG
emkovaviog, KATL mov pmopel vo glvol ONUOVTIKO Yl TNV EMKOW®VID GE
OTTOULOKPVOUEVEC TTEPLOYES, 1 TEPLOYXEG TTOV EYOVV TANYEL GO KATASTPOPES, OTOL M
LGOS EVOEYETAL VOL EIVOL TTEPLOPIGUEVT).

210, LEWOVEKTNUATO ad TNV EUTAOKN TOVG GE GUOTNUATO ETKOWVOVIOG dNUOGLUG ASPAAELNG

Ba Aéyapue 611 evidooovtat:

= Amaitnon ontikng emaeng (LoS): Ot WOC amartovv ontikn ET0QY] OVAUESH GTOVG
oTaOHobG EKTOUMNG Kot ANYNG , HE ATOTEAEGLO TOV TTEPLOPICUO TNG EUPEAEIOG Ko
g egvehéiog tov ovotnuatog. Emiong epnddio 6mwg ktiplo, dEvipo Kol OpiyAN
umopel va umAokdpovy v axtiva A&Lep Kot VoL TPOKAAEGOVV ATMAELN GTILOTOC,

» Koapikég Zovinkeg: Or WOC umopodv va exnpeacstony amd Kopikég cuvOnKeg Ommg
OUiyAN, Bpoyn Kot y1OVL, Ol 0Toieg Umopel va TPOKAAEGOLY amdAsln I eEacOévnon

TOV CUATOG

140




Meyardtepo Kodotog: O eomhioudc tov ovotnuatov WOC pmopetl va ivar mio
aKp1Pog amd Tov Tapadoclokd eEOTAGUO AGVPUATNG ETKOVOVINGS.

Aocopddeln yuo Toug ypnotec: Ta cvotiuate WOC ypnoiporolodv aktiveg Aéilep, ot
omolieg pumopet va givon emikivovveg edv dgv tpovvTat ot 0dnyieg Tpootaciog
Meiopévn deiodvon: Agv eivan KatdAANAES Yo xproeLg 6 TUKVO aoTKO mEPPAALOV
N o€ mEPLoYES e Tukvn PAdotnon yio D2D emkowvmvieg pe dedopévo 6Tt dev vITapyEL

duvartotnrta dieicdvong péca and Toiyovg 1 6Evopa.

YOUTEPAGUOTIKG, B0 UTOPOVGALE VO AVOPEPOVUE TTMOG Ol OCVPUOTES OMTIKES EMKOVOVIES

OL0BETOVV OPKETA TAEOVEKTILOTA EVOVTL TOV TAPUSOGIOKADY ACUPUATOV EMKOWVOVIDY, OTMG

0 VYNAGg puBudc dedopévav, 1 HEYOADTEPT OCQUAELY, 1) OVOGI0 GE MAEKTPOLOYVNTIKEG

mapePPorég KaBMG Kat 1 LKpdTEPT) KATOVIA®GT) EVEPYELNG TOL aottovV. 26TOGO, LILAPYOVY

KOl OPKETOL OMUOVTIKOTL TEPLOPICUOL OTMOC 1 OMAITIOY Y0 OMTIKY EMAPN OVAUESH GTOLG

otafpoie, M svactncion oe KOPKE EUIVOUEVA, TO KOGTOG OAAL KOl 1| OCQAAELD Y10 TOVG

YPNOTEGS.

Me avtd ta dedopéva ot WOC Oa pmopodoav ypnotponombody 6e cevapla Kol OTIS TEVTE

TEPLOYEC EVOLOQEPOVTOC (SLdotnue, evaépla, emiyela, Oaddoocia kot vroBoAidooia). Ta

oevaplo, avtd givor (Ewkova 69):

Qc otabuog Paong omceboledéng pue o1ox0 TV EmKOWV®OVia, avaueoa 6tovg koupovg [200].

Mo napdoerypo:

Aopveopov (GEO, MEO, LEO) pe dopvedpo

Aopveopov pe IThatpdpueg peydiov vyouétpov (High Altitude Platforms -HAPS)
Aopveopov pe IThatedpueg pkpod vyopuétpov (Low Altitude Platforms -LAPS)
Aopopodpov pe Emiyelo Ztabud Baong (EXB)

HAP pe HAP

HAP pe LAPs 1 ue EZB

LAP pe EXB

LAP pe petapepdpevo EXB

Enueiov Tpog onueio [206]

141




FSOC

FSOC FSOC FSOC

BASE STATION

BASE STATION

Ewova 69. Zevapua ypriong FSOC pe otorysia améd [200]
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4.13.3 To uéitov twv orTIKOV ETKOIVOVIDV

ENUEPOL OL OTTIKES EMKOWVMVIEG YPTCILOTO0VVTAL KVUPIMG GE OTPOTIOTIKEG Epappoyég [200],
TopoOAa ovTd VEapyovv etaipeieg 6mmwg n X. Company, Huawei [206] ot omoieg €xouvv
VAOTOMOEL £pYn 6€ EMIYEIOVG 6TAOHOVG KVPImG Yo emtkovmvieg onpeiov mpog onpeio [198].
To 2022 Google (Alphabet) idpvoe v Aalyria [207] n omoio e&elicoel onuepo v
TeXVoyvocia mov glxe avoartiéel amd to mpdypappo Loon to onoio teppoatiotnke o 2021 ko
0POPOVCE TO, GLUOTNUATO CCVUPUOTNG OTTIKNG EMKOW®VIOG avipeso ota aepdGTATO TOV
TOPEYOV VANPECIEG KIVNTNG EMKOWVOVING OE OlAPOpEg YMPEG TOV KOGHOL. Xiyovpa Ot
AGVPUOTES OTTIKEG EMKOWVOVIEG £YOVV APKETO OPOLO AKOUT Yo VO 05100 BobV GTOV TOpEN
NG ONUOGLOG UOPAAELNG KOL TNG OTOKATACTUCNG KATAGTPOO®Y. Oumg vpdikd cvotiuato
WOC ocg ocvvvaoud pe g mépmtng yevidg kivntég emkowwvieg (5G) mov onuepo
dokpaovtot divouv TOAAES VTOGYECELS Y10l TN OMULOVPYI0 LEAAOVTIK®V GGVPUOTOV SIKTOMV
ov Gueco Bo pmopodv vo, TPOocPEPOVY KAALYN UE a&lOTIeTES, acQaAEic, gVPLLOVIKEG

EMKOWVOVieS o€ KABE mAnyeioa TepLoyn.

4.14 daoua padiocvyvorijtwy (Spectrum)

To padiopdopa glval To HEPOG TOV NAEKTPOUAYVNTIKOV QAGHOTOG Pe cuyvotntes and 3 Hz
éog 300 GHz"™. Ta mAekTpopoyvnTiké KOHATO. GE GVTO TO QAGHO GUXVOTHTIMV, TOL
ovopdovior padloKOUOTA, YPNOYOTOOVVTAL EVPEMSG GTN GVUYYXPOVN TEXVOAOYia, 1dlaitepa
ot miemkowoviec. [208] H yprion 100 padlo@dcpotog EUTAEKETOL 6E £va evpy TAEYUQ
EQUPLOYDV, aviueoa oTig omoieg e€€yovoa 0éon katodlaupdavel n dnuocia acedisio (dikToa

EMKOWVOVIOG Y100 VINPEGIEG EKTAKTNG AVAYKNC).

To @doua padiocvyvotitov (SPECtrum) dev GLYKOTOAEYETAL GTIC TEXVOAOYIEC TTOV VAOTOLOVV
diktva dNpoctag acpdielag, oAAG amotedel éva amd To, KOpLo. {NTHHaTa Yoo TV vAomoinon
avtdv [51]. Eivar évag omaviog kot ToADTIUOC PUGIKOG TOPOGS, TO «YPLOAPL TNG EMKOIVMVIOG
Kol omacyorel Oepelwdmg kdbe viomoinom JdiktOov dNUOGLOC ACPOAEIRG. AmOOEEN TNG
GTOVOULOTNTAS TOV GUVIGTA TO YEYOVOG OTL TO GUVOAO GYEOOV TMV YMPOV TAYKOGLIMG £YOVV
avaBécel m dwyeipion tov oe Kpatikovg Popeig kow Opyaviopove. o ) ydpo uag, 1
E6vik Emtpony Tnemikovovidy kot Tayvdpousiov (EETT™), mg EOviki Pubuotiky Apyn

(EPA) Swyepiletar 1o epmoptkd @acia padlocuyvottov pe eEaipeot avtd g podtopoviog

13
https://el.wikipedia.org/wiki/%CE%A1%CE%B1%CE%B4%CE%B9%CE%BF%CE%BA%CF%8D%CE%BCY%CE%B1%CF%84%CE%B1

14 https://www.eett.gr/eett/schetika-me-tin-eett/armodiotites/
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Kot TAEOpaoS, oOpeVE pe doa opilovtal otic dotdelc Tov N. 4070/2012% «Pobuiceic
Hlextpovikav Emikorvaoviov, Metopopav, Anuociov Epywv ko dlleg orotalels», Onmg
aLTéG TpomomoOnkay kol cuurinpabnkav pe to N.4727/2020 xor N.4951/2022. Téco
S pog EPA, 660 kot tov vroloinov euponaik®dv yopdv avikovy oto Xopa Evporaiov
PvOotdv ya 1i¢ Hiektpovikég Emkowvmvieg (Body of European Regulators for Electronic
Communications - BEREC), mov éxst g Poacikd oKomd TN OSl00QAAIoT TG GUVETOVG
EPAPUOYNG TOV EVMGLOKOD KOVOVIGTIKOD TAOIGIOL yio TG NAEKTPOVIKES emkowvavieg [209].
2115 Pacikég mpotepardtnteg Tov BEREC Y1 1o 2023 avikouv 1 wpodbnon tng mAnpovg
GUVOECIUOTNTAG Y10 TOVG KOTOVOAMTEG KOl TIG EMLYELPNOELS, 1| EVIOYLON TOV OEWPOPOV KoL
AVOIKTOV YNOLOKOY 0yopdv KOl 1] EVOLVAUMON TOV TEMK®OV YPNOTOV. XTI €Ml PEPOLS
OpAoEIC TOV GTOXEVOVY VO GUUPAAAOVY OTNV EKTANPOGCT TOV GTOYMV TOL TPOYPAUUOTOS
moAtikng g EE «Ilopeion mpoc v Yneloxn Aegkoetion pe ypovikd opilovta to 2030,
e€etdlovtal Ol EMATOOCELS TNG TEYVNTNG VONUOGUVNG GTNV 0yopd TNAETIKOWMVIOV KOl
avaAddovtalr ol teyvoroykés efehifelg (tower/fiber companies, dopvpdpor LEO, loT,
cloud/edge/fog computing k.Ax.) [209].

210 GpBpo 8 g v apibu: 243/2012/EE Anoégaong tov Evponaikov KowoBovAiov kot tov
Svppoviiov g 14™ Maoptiov 2012, oxetikd pe v KobiEpwon molveTodg TPOyPAUIOTOS
TOAITIKNG Yoo To padopdopo opileton Ot «H Emitporny, o ovvepyooio ue to. KAty uein,
rpoormolel va diaopalioel ) J1G0e0n EMOPKOVS PACUATOS DO EVOPUOVIGUEVOVS OPOVS, (DOTE
Vo, GTHPLYTEL § OVATTOEH DENPETIOV ATPAAELOS Kol ) EAEDOEPY KDKAOQPOPIQ TYETIKWDV GVOKEDMDY,
KoBw¢ kol n avamrroln KorvoTouwy ODOAEITOVPYIKWY ADGEMY VIO TH ONUOTLO. AOPOAELD. KOl

TPOOTACLO, TNV TOAITIKI TPOGTAGIA KOL THY GPWYH 0 TEPITTOTEIS KaTaaTpopivy [210].

O ocvvtoviopdg Tov PAcHaToS 68 ToyKOGHo eninedo amotelel appodidtnta g Aebvoig
‘Evoong Tniemkowoviov (ITU). MdAioto Ui, GUVOTTIKY OTOTOIMGCT TOV  TEPLOYDV
GLYVOTNTOV Kal TIG ovopaciec tovg cvupove pe v ITU mpokdnter otov Ilivaxog 16.
ZOUQOVO, JE TO GOUTEPAGUATA TNG TAYKOoULNG SdoKeyn g padtoemikovaviav e ITU [211],
70 2007, 1 cuvorikn a&io Tov e€apTdpevOV amd T0 Eacua vinpecidv otV EE vrepéfave ta
200 di¢ €, onAaon avimpocoOneve 0 2% - 2,5% TOL €TNCIOV EVPOTOIKOL aKAOAPIGTOV
npoidvroc. H mpdén éxer amodeilel 0Tl 01 TPOKANGELS TG OMOTEAECUATIKNG SlAyEIPIONG TOV
QAGLOTOC POSIOCLYVOTAHTOV AVTILETOTILOVTOL KOADTEPH UE TN CLVEPYOGSIO UETUED Y®POV.
A&loonueioto givarl 6Tl 610 TANIGLO TNG TEPLOSOV OV JAVOOLUE, OOV TO SIKTVLO TEUTTNG
vevide (5G) avoamtocoovior pe taydtatovg pubuodc, Kotaypdgetal pe. TAoN  TOL
TNAETKOIVOVIOKOD KOGHOL VO TPOAYOUV TNV avanTuén TOTIKGOV Kol WIMTIKOV SIKTH®V 0nd

TapdYOvG Kol un, aviloyo pe ) dabeoiudtnTo Tov ovaykaiov edcpotog [212]. Xto khipo

15 https://www.kodiko.gr/nomothesia/document/117878/nomos-4070-2012
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avtd, KaBe ydpo aKoAovOEl Ol0POPETIKEG TPOKTIKEG OVOPOPIKE e TNV EKYDPNON TOV
QACLOTOG, EMTPENOVTAG 1| O)L TNV OVATTLEN TOTIKMV SIKTV®V, TAPEXOVIAS TN SLuVATOTNTA
picbwong Covov @dopotog amd mapdyovs, EKYOPOVTIOG QGACHN GE TAPOYOVS UECH

dnpompacudv, N evepydvtag an’ evbeiog avabéoels.

Ka6e viomoinon mov mapovcidaletar otnv mopovcoo epyacio mpaypatedeTor kot to CRnuo
TOV PACKOTOG PASIOGVYVOTHTOV GTO OTOI0 AELTOVPYEL TO OVTIGTOLYO TPOTLTO 1| TEYVOAOYIO.
Xopoktnplotikd Topddetypa avapopds anotelodv to 5G kot to FirstNet, yo to. omoia £yive
EKTEVIG KOl OVOAVTIKY 0oTOI®o™ ota kepdAowa 4.4.2.3 ko 5.2.1.3.1, avrictorya. Xto [148]
yivetor po TEPLEKTIKT emiokomnon ¢ katovoung tov HILA. yia tig {dveg twv VHF, UHF,
700 MHz, 800 MHz, 900 MHz ka1 4,9 GHz, 10 omoio givol pol xopakinpiotikn nepintwon
Y vo yivel amoAdTOC OVTIANTIOC O TPOTOG HE TOV omoio yivetar m dSloyeipion Tov
padtopdouatog amd Tig xopec. Ev mpokeévo, n FCC éxel AdPer pétpo yia vo dtacporioet
0Tt 0 opBudc Kinong emetyovcog katdotaong (911) kot GAleg Kpioleg emkowvmvieg
TOPUUEVOLY AEITOLPYIKEG OTAV cLUPaivel N KoTaoTpodn. Ta Kavaiio ONUOCIOS OGQAAELNG
glvan SoBéoa otn Lovn VHF, {dvn 220 MHz, UHF, T-Band, otevr {dvn 700 MHz, gvupeia
{aovn 700 MHz, Ldvn 800 MHz, 4,9 GHz ka1 5,9 GHz, sopowva pe tov Hivakag 13.

Onwg kotoypdoetor Aemtopepdg otn ovvéyelo otn FirtsNet Authority éyet exympnbel n
evpulovikn Katovour @acpotog 758-769/788-799 MHz yw tig avdykeg Asttovpyiog Tov
FirstNet. Ta kavala otevig (dvng tov 700 MHz ka1 oty {dvn NPSPAC tov 800 MHz
EKYOPOVVTIOL COUPOVO HE TO OYE0lL Kovolmv mov €xovv avamtuyfel amd tig 55
[eprpeperokéc Emrponéc Zyedaopov (RPC) xat £xovv eykpibel and v Emrponty. Ola ta
Kavaiio, eKtoc omo eketva otig pmdvtes tov 4,9 GHz ko 5,9 GHz, vrokewvtot og guvtoviopd
GLYVOTNTOV Y10, VO, SIACPOAISTEL OTL dev vrtdpyovv apolaieg mapepforég [213]. Tepartépw,
N adgt0doTnuévn Kot un katavoun eacpatog otig HITA. deiyvetor avoivtikd otov Tlivakog

15 ko [Tivakag 14, avtictouya.

Zoyvotnra MHz dwbéopa yra PS Xuoyvotnro MHz dwbéopa yra PS
25-50 MHz 6.3 MHz 768-775/798-805 14 MHz (7 MHz x 7 MHz)
(VHF Low Band) ' (700 Narrowband) (ovveyéc)
150-174 MHz 3.6 MHz 806-809/851-854 MHz 6 MHz (3 MHz x 3 MHz)
(VHF High Band) (61 ovveyég) (NPSPAC Band) (ovveyéo)
220-222 0.1 MHz 809-815/854-860 MHz 3.5 MHz (1.75 MHz x 1.75
(220 MHz band) ' (800 MHz Band) MHz) (o)1 cvveyég)
450-470 3.7 MHz 4940-4990 MHz 50 MHz (cuveyéc)
(UHF Band) (ot suvex£Q) (4.9 GHz Band) XS
758-769/788-799 MHz 22 MHz (11 MHz x 11 5850-5925 MHz band 75 MHz (cuveyéc)
(700 Broadband) MHz) (cuveyéc) (5.9 GHz Band) XES

ITivakog 13. Padrwogdopa onpocrag acearerog otigc H.ILA.
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Band Usage Frequency

ISM band | Cordless phones, 1G WLANs 902-928 MHz
ISM band 1 Bluetooth®, 802.11b, 802.11g WLANSs 2.4-2.4835GHz
ISM band III Wireless PBX 5.725-5.85 GHz
U-NII1 band I Indoor systems, 802.11a WLANSs 5.15-5.25GHz
U-NII band I1 Short-range outdoor systems, 802.11a WLANs 5.25-535GHz
U-NII band III Long-range outdoor systems, 802.11a WLANs 5.725-5.825 GHz

ITivakag 14. M1 adgwodotnuévy katovoun eacpatog otig H.ILA.

Service/system

Frequency

AM radio 535-1605 KHz
FM radio 88-108 MHz
Broadcast TV (channels 2-6) 54-88 MHz
Broadcast TV (channels 7-13) 174-216 MHz
Broadcast TV (UHF) 470-806 MHz

Broadband wireless
3G wireless
1G and 2G cellular

Personal communications systems
Wireless communications service

Satellite digital radio

746-764 MHz, 776-794 MHz
1.7-1.85 GHz, 2.5-2.69 GHz

806-902 MHz
1.85-1.99 GHz

2.305-2.32 GHz, 2.345-2.36 GHz

2.32-2.325GHz

MMDS 2.15-2.68 GHz
Satellite TV 12.2-12.7 GHz
LMDS 27.5-29.5GHz, 31-31.3 GHz

Fixed wireless services

38.6-40 GHz

Mivoxag 15. Adcwodotnuévn katavopn edopotos otic H.ILA. [214]

Ovopoocia Apypxd Toyvotnta Mijkog KOpaTog Eo@appoyég
E&apeticd yopnAn ELF 3-30 10.000- AvTinmté o¢ qY0¢ av petatpanel oe
cuyvotTa Extremely Low 100.000 UIYOVIKT] TEAGVTOON
) ) SLF Avtiinatd og Nyog av petotpansl oe
Ynep-yopnin coyvotro Super Low 30-300 | pH7 1.000-10.000 INXAVIKT TOAGYVTOGT, NAEKTPIKG
up diktva dravopng, voBpvyta
, ; _ Avtiinmtd og Nyog av petotpoansl oe
ngéo)m}’ XOHNAN ULF 300 100-1.000 Km UNXOVIKT TOAGVT®OT,
ovyvomnta Ultra Low 3000 THAETIKOWMVIEC GE OpLYEiaL
[ToAb younAn cvyvotnta VLF 3-30 10-100 AvTinmté o¢ qx0¢ av petatpanel oe
(veppakpd KopoTO) Very Low LMY OVIKY TAAGVTOON, VTOPPOYLo.
z z z Padopmvikég petadooeig AM,
Xopmhn G;)UX:;);S; o (porcpd, Il_ol\jv 30-300 | KkHz 1-10 padl0papot, EpactTeEyVIKol
TOUTOOEKTEG
2 2 2 _ Padocvotpate mhoymong,
Méon GUKX:;O;T];(; (pecaia M';ﬂiim 3880 100-1.000 pod10QmVIKES peToddcEg AM,
i vouTMa, ogpovouTidia
; . ‘. Bpoyta padiopovov, paciteyvikeg
Yynin GDX’VOTHIG (Bpayéa HF 3-30 10-100 m POOLOEKTIOUTES, EPAGITENVIKOL
KOHOTOL) Hight TOUTOOEKTEG
[ToAd vynAn cuyvotnta VHF 30-300 | MHz 1-10 Padopovikés petadooeg FM,
(vmepBpayéa kdpoTa) Very Hight TNAEOMTIKEG EMTOPTES, 0EpOVOVTIAia
z , _ Tnleontikég ekmopmés, Kivnm
- Kars&oxnv VYN UHF 300 10-100 MAepvia, acOpaTe THAEPOVA.
§ ovyvotmta Ultra High 3000 cm DovPVOL LIKPOKVUATOY
2 Yrep-oymin SHF 3-30 1-10 Acbppata diktua, S0puPopikig
g GLYVOTITO Super Hight GUVOEGELS, SOPLPOPIKT THAEOPOOT
™ GHz
§ E&apeticd vymin ExItErL-'mFel 30-300 1-10 mm Podotieckonia, GuGTApOT
n emely acPareiog, aviyveuTég
GUYVOTNTA Hight

IMivaxag 16. Zvyvotnres kota I TU
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Oéuatra viomoinong

AoV £yve EKTEVIC OVOQOPEL GTIC TEYVOAOYIEG TTOL EUMAEKOVTOL GTNV LAOTOINGT £pY®V Y10, T
dnuoclo aopdrela, TapatiBevTal ol KOPLES TEYVOLOYIKEG TTPOGEYYIGEIS, MG AVTEG TPOEKLY AV
amd ™ Piprloypoeio, ov omoieg apopovv e PacikEg TEXVOMOYIKEC AVGELS, OOUNUEVEC
QPYITEKTOVIKEG OIKTOMV EMKOVOVING ONUOCLOG AGPAAELNG KOl OAOKATPOUEVES TAATPOPLES

KPIGIH®V EMIKOIVOVIDY TOV £YO0VV SOKIUAGTEL, 1) TEAODY VIO doKu.

Bplokouacte og pio xpovikn cvykvpio, OOV TOYKOGUIMG KOTAPAAAETOL UK OPYUVOUEVT
wpoonabeln, mANpovg petdfacng amd to diktva otevig (dvng ota evpvlmvikd dikTva
dNuocLOC acPaAELo, EiTe pe GTEVO YPOVOLOYIKO opilovto ov dev vepPaivel To 2025, gite pe
guPOTEPO YPOVIKO TPOGAVOTOMGHO 7ov @tavel 6to 2030. [MAnbmpa SiktdV OMUOcLag
acParelng eEgliooetan TAYKOGUIMG, 1 £X0VV 1O KOTAGTEL AEITOLPYIKE Kol EVTNPETOHV TIG
avayKeg TOV KPICH®V ETKOWVOVIOV. AVGES OTOKAEIGTIKGOV OIKTO®V, N GLVEPYOTIKESG
mpooeyyicelg kuPepviicemv pe etaipieg, @UA000E0VV Vo PEATIOCOLV TIC TOPEYOUEVEG
VINPEGIEG OTOV TOUEN TMV EMKOWVOVIOV TNG ONUOCIOG OOPAAELNG KOl VO ATOTEAEGOLV Eval

TOADTIO EPYOAEID OTO «YEPLO» TOV TPMOTWV OVIOTOKPLITMV.

AT TN UEAETN TOV OPYITEKTOVIKOV OUTOV TPoEkvyay Kdamolo Eekdbopa 1dtaitepa
YOPOKTNPIOTIKA TOVG, GE OAEG TS PAcES vAomoinong. [ v kaAdtepn mepypagn TV
doUIK®V Tovg oToLyEimV, enyelpnONnKe 1 KOTNYOPLOToinon T®V PAGE®MY TOL GUYKEVIPOVOLV
KOWA YOPOKTNPLOTIKA GTO GUVOAO GYEOOV TV OPYLITEKTOVIKMDV TV £PYOV OV HEAETHONKAV.
‘Etol, odnyndnkaue oe mévte dlakpitd emineda, ta omoio, aAAnAemdpodv petal&ld Tovg Kot
oLVOETOVY TN AEITOVPYIKN KOl OTOOOTIKY EIKOVO TMV OPYLTEKTOVIKAOV OIKTO®V ONUOCLOG
acpdrelag:  (a)Emimedo  Avtiinyng, (B)Eminedo Awtoov, (y)Eminedo Eme&epyaoiog
Aegdopévav, (0)Erninedo Xpnotn kot (g)Erninedo Egapuoyadv. H xomnyoplomoinomn avtn
yoptoypapndnke evvoloroywkd kot mapovctdletoan oty Ewova 70. Extog BéBoto amd ta
EMIMEd OPYLITEKTOVIKNG, Elval onuovTikd vo avagepbodpe Eexymplotd oto Kpiotpwo {Tnua g

AGPAAELNG TOV SIKTOMV ETKOVMOVIOY OTUOCIUG AGPAAELOC.
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UAV PATH
PLANNING

- DATAFUSION

Ewkévo 70. Evvoroloyikog yaptng Tov aévte (5) emummédov TV 0pYLTEKTOVIKAOV TOV AIKTO®OV ANLO610G AGPILELNS KOL TOV GTOLEIOV TOV TA cuVOETOVY
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5.1 Eminedo Avriinyng

Amotehel T0 TPOTO eminedo ko meprypdper — mpocdopilel TG MNYEG dedopEVEOV
TOPOKOAOVONGNG, GLAAEYOVTOG TIC TANPOPOPIES TOV PTAVOLV GE TPAYLATIKO XPOVO 0md KAbe
gldovg aontpeg (m.y. acpareiog, Properpcoic, meptfaiioviikos eviomiopol Béong, K.AT.)
1N e k@O duvatd tpomo (m.y., Bivteo, keipevo, chat, yo, K.AT.). Eeywpiot) 0éon oto eminedo
avTiAnymg Kotéyovv M eviaio ypopupn kAnong kwvobvov (dtapépel omd yopa og yopo: 911,
112, 000, k.A®.) Kol T0 HEGOA KOWMVIKNG SIKTVMOTS, KoM xouv G Pacikd cuoTaTIKO TN
GUUUETOYN TOV TOAMTOV ot ONUOcLo ac@Aield. AvTi elvar Kot 1 S1lKploN GE VITOEVATNTES
070 CLYKEKPUEVO emimedo, dNAadN o dedopéva amd acOnthpeg kol ta dedopéva amd

GULLETOYT] TOV TOALTMV.
5.1.1 Aedouéva amo arcOntipes

Me v dueon kot ovclootTiky eumiokn tov 10T omv vlomoinon twv PSNS, 1 onoia
meptypapnke 01e£001Kd 010 kepaiato 4.10, v Toyeio avamtuén TS VTOAOYIGTIKNG GTO GKPO.
Kol TNV petdfoorn otnv eupul®VIKN ETIKOWOVIK, OAAG KOL TNV ETIKEIEVT] OAOKANPOTIKN
GUUUETOYN TOV SIKTOOV 5G GTIg LVAOTOMGELS KOl EPAPUOYEC, YIVETAL OVTIANTTO OTL KOl GTO
emimedo avtiAnyng £xovv yivel Beapatikd fpata. Zmyv Ewdva 71 mpokidmter pio dididototn
KOTNYOPLOTTOINGT TOV TEYVOAOYIDV Kol acONTNPp®V OV £Y0VV EROUICTEL VO «ovVTIANEOOVUV»
TNV TANPOPOPIN KOl VOL TN LETAPEPOVY GTO EMIMESO OIKTVOV. TVOKEVEG EEQUPETIKA YOUNANG
kabvotépnong, emkowoviog oe polikn KAipoko 1 okpaicg KvnTikOTTOG €VPVLMVIKNIG
teyvoloyia Bonbovv oty emkowvovia petag&d ypnotdv (human to human), ypnotdv pe v
vrodopn (human to machine) kot mopExovy AVTOMATIGHOVS METOED TOV OTOVKEIOV TNG

vrodopng (machine to machine).

2 - L4
T  KTU= B ) 15
Human to Human Human to Machine Machine to Machine
i Video " { Mobile Cloud )
Extreme K Monitoring ! : Computing |
Mobile ‘ 2 (- Ulra Righ; i
| Video Calling ' Definition ! | .1- R & C )
Broadband i Virtual Meetings k Video : 1\ =4 ? O 1_ _____
! Wearables | ! Smart Homes / Smart Cities f"))
Massive 1y ! R S e e e S g prmmm——m————— L emmm=m===RIIl
Scale s 1 - o ! Vehicle Samy | !
Communication | :@ Vo b & V i to £ : ! Industrial i
' } i Networking i ! Health Care Monitoring } | Infrastructure ; | Automation |
_ i Public Safety % ! Remote i i v oG
Ultra-Reliable H ! | Surgery i ! Vehicle S | Vehicle Sy | ! ‘
Low Latency { bl 1 il to Pl to z !
Service E Q H H H E Pedestrian *: E Vehicle ﬁ f ¢
H - — - 5 A i

Ewkéva 71. Eoappoyig emmédov avriinyng [215]
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Mo mhelddo amd SopopeTIKOD TOHTOV GUOKELEG £X0LV ovamTuyOel e okond va cuALEEoLV
v TAnpogopia and to medio ypryopa, amodoTikd Kot pe ac@dAela Kot ol onoieg GLVIGTOHV
To EPYOLE TOV TPOTOV OVTOTOKPLITAOV, OAAG KOl TOL GUVOAOL TOV EMAYYEALOTIOV TNG
dnuoclog acpdielnc. Xto emimedo ovtd, to omoio Towtiletar pe TO AvTicTOLO TNG
apyrtektovikng tov 10T [216] evidocovtol ta avtikeipeva, dnhodn Tovtog idovg aednthpec,
(POPETEC GLOKEVEG 1 AVIYVEVTEG IOV EIVOL EYKATESTNEVES €iTE G€ 0TOOEPEC VTTOJOUEC, ElTE OE
Kwvntd péoa (ypnoteg, oynuata, UAVS, kAn.). H avayvdpion apocdnov, n aviyvevon Kot
KOTOUETPNON OVTIKEWWEVAOV, 1] OVOYVOPLoN E€KOvag, 1 oviyvevon kivnong, €ioPoAng,
TOAD®PNG TEPUTAAVIONG TTOL Umopel vo Kabiotatal HonTn, N avayvopion cuvolcOnudtoy,
nAwiog, eOAov gival ototyeio Tov o TPEMEL VoL YivOvTal GUTOUATOTONUEVE, GTO TAOIGLO TNG
TEYVOLOYIKNG VLTOGTAPIENG 7OV TOPEYETOL OTO TPOCHOTIKO TNG ONUOCIHG OCPAAELNG.
[Tepartépm de, M EIKOVIKT Kol ETAVENUEVT] TPOYUATIKOTNTA EUTAEKOVTOL EVEPYE 6N PeATioon
TOV EVEPYELDV OV EVIACCOVTOL GTO EMITESO AVTIANYTG.

XopaKkInploTikd oTlydtumo avaivong Bivieo emitnpnong meployng eaivetar oty Ewova
72, 6mov og mpaypatikd xpdvo yivetral eneepyacio TV SESOUEVOV OTOGTOANG TG KALEPQ
acpoAeiog Kol TOVTOYPOVO  EMTUYYAVETOL OVAYVOPIOT TPOCHOTOV, EYKATUAEAELUEVOL
QVTIKELULEVOD, S10OPOUNG TOV 0KOAOVONGE GUYKEKPIHEVO GTOLO KOl TEPITAAVMUEVO GTOLO Y10
30 Aentd. Toa opédn ywo ™ dnuodcwe acediewa eivor TOAAOTAG, OV OVOAOYIGTOOUE TOVG
avOpdmivovg moOpovg mov Bo amottooE 1 CLUYKEKPLUEVT] EPYACIO KOl TNV EMGOAIAEN TOV
OTOTEAEGLLATOS TTOV GUVOPTATOL LE TO EMIMESO TPOCPEPOLEVOV VINPECLDV TOV EKOOTOTE
enayyeipatio. O eonNyUEVOS GLTOHOTICHOG KOl 1) TEXVOAOYIKT Ponfeta givor Tpog Tn cmot
katevBovon, opmg Bo mpémer vo yivetor pe SlOIKAGIEG OTOAVTMOG TIGTOTOMUEVES KOl

0CQOAELC.

Alert nre

Loitering for [4 {4
¥ | 30 minutes ii‘“

Facial
detection
in the crowd

Today's Count: 4378

Ewoéva 72. Avalvoon Bivreo kapepag ac@arsiog o€ Tpoypotiké ypévo [217]
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H évvoln tov ausOnmipa givar evpémg yvooth. Qotdco, sivor onuaviikd v' avaeepodpe
EMLYPOUMOTIKG oTa dbpopa €idn owtdv, KobBmg eivar yeyovog 61t 0 TAOVPOUAMGUOG TOV
OVTIKEWLEVAOV TOV  KOADTTOUV TIC TEPIGGOTEPES POPEG WOGC EKTANGCOEL AGYET®MS NG
tagwounong pe v omoia tovg mpooeyyilovpe ot awcOntpeg Beppoxpacioc, eyyvInToc,
EMTAYVVOIOUETPO, YLPOCKOTIO, VIEPVOP®VY, VIEPNYW®V, TIEONS, PMOTOC, KATVOL, OePi®V,
OAKOOA, OQNG, YPOMOTOG, VYpaciag, Béong, poayvntikoi, Nyov, KAlong, pong Kot otdiung,
KaTomovnong kot Bapovg eivarl udvo KATO10l amd TOLG VITAPYOVIEG, TOV KVTUVOUVY O1AQOPES
OVOKEVEG NG Onuoctog aopdistog [218]. Mo Boaoikn katnyoplomoinon tov aicOnmpov
glvat 0 day®PIoUOS TOVG G YNELOKOVG Kol avaroytkovs. Eival mpoeavég 6TL oty mepintwon
tov PSNS mov peletdpe avapepopoote koplo o ynolakovg acbnmpes. Tto [219], and

omov ko 1 Ewdva 74 yiveton o a&6Aoyn avaeopd oto, Sideopa idn aictntipav.

3 0”»?{"

r»,’;}k‘*
O\ |
: Flex LI

Sofar Coll Metal RealTine  Vibration

Humidity Sensar Sensor Touch Sensor Light Sensor Dedector

Clock Sensor  Sensor

IR SeNSOr Ultrasonic sonosr  GY10SCop0 "wfs‘g'{:’;‘f'ﬁ'

Thermistor
(Temperature Sensor) (Transmissive Type)

Color Sensor PIR Sensor Gas Sensor

Sensor

o/ 1

SN—

smoke sensor M35 IR LDR (Light
Tempeature Sensor  Roceiver  Sensor)

el 2ot 4

“
Rain Sensor  Soil Moisture PhOIOVANSISIor  water Flow Sensor  hearbeat menser Alcohol Sensor

Ewoéva 73. Awagopetikoi Tomor oroOnripov [218]

Ewoéva 74. Awa@opetikéig Katnyopiss oroOnripov [219]
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Ouwg, 10 emimedo avTiAnyng dev eEavtieitatl e T GLALOYN TOV dedOUEVAOV, ALY 0pOPd Kot
oV TpwToyevn emefepyacic ovtdv yw v efaymyn omoteAecUdT®V, HE OKOMO Vo
TPOPOJSOTNGEL avdAoyo To LEOAOma emimedo NG £Papuoyns. Avtd €ywve MoON TANPOS
Kotovontd amd v teYvoloyia TG vrmoAoTikng oy (edge/fog computing) oty omoia
avapepnrape o1efodikd oto kepdioo 4.11. Ilpoxvmrter BéPara eppatikd omd Sdpopeg
TeEPMTOGELG YpNone. Eva tétoto yopoktnpliotikd mopddetypo sivor 1 mepintowon polikdv
Tupoforoudv 6€ oYoAeio mov mapovotdleTol avolvetol oto [220] kot TapovcidleTal oty
Ewova 75, 6mov m cvAloyn tng mAnpoeopiog ce O ta oTddlo yivetal ota 600 AKpo TOV
GYNMUOTOC KOl GUYKEKPLUEVO OPIOTEPG: LE TN CLUUETOYN TOV TPATOV OVIOTOKPITOV Kol
de&1d, and Tig KAoelg Tov moAltov oto 911. H emelepyasio avtdv, v Tpokeluéve oe €va
diktvo 5G, yivetor 6t0 Gkpo, pe TNV VIOOTNPEN TOVL VTOAOYIGHOD GKPOV TOAAATANG

npocPacnc (MEC) mov mapéyet To opéAN younAng kabvetépnong.
i:ﬂik'”“.his:mkm :l‘:“""'x:;sm J‘ ONAP/Orchestration
Edge Server - 47

l 10 sec

5G Core delay for
Vldeo € FIRE/EMS
° distribution 911 !
&

------
PSAP

Orchestration
is spoofed

Adversary injects
bad data at the edge

CONTROL
PLANE
-

eavesdropping

attack. ¢ che

poisoning

Ewoéva 75. Ilgpintoon palik@v tvpopfolopdv og oyolreio - 5G MEC Network [220]

512 Aedouéva aro copuctoyn moirt@v

H evepyn ovppetoyn tov moMtdv 61N dnuodcia acdiela givor embounti, aArd Yo va givol
oeéAun Bo mpénetl vo cuvtoviotel, pebodevtel kot a&loAoynOel and Tovg emayyeAuatieg Tov
Topéa. ATO TN TOAOTIUN Eykvpr TANPOPOpia oV Oo dMGEL £vag QVTOTTNG LAPTLPAG EVOG
Bloatov mepiotatikoy, wov Oa. 0dNYNGEL GTN GUAANYT TOV OPACTOV, 1| EVOEXOUEVOC TNV
gyxoipn eméuPocn @V SVVAUE®Y ACQOAEING KOl OTOTPOTN TOV EMIKEIUEVOL TOPEVOUOV
SLUPAVTOC, £®C TN COPELD YEVODV TANPOPOPLOY TOV GLAAEYOVTOL GE MEPIMTMGELS TOL Ol

aPYEC TOPAKIVODV TOVC TOMTEG VO GUVEICQEPOLY, OAa ¥PNLOVV TPOGEKTIKNG a&loAOYNONC.
5.1.2.1 Méoo korvwvikng diktdwong

H emwowmvia givar to kAedi yia v emiPioon oe kdbe 6evdplo KATOOTPOPNG KOl TO. UEGO

KOW®VIKNG OIKTOMONG YivovTal oAOEVa KOl TEPIGGOTEPO EVAG POCIKOC TPOTOC ETKOIVOVING
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[221]. To pueyébn mov apopoldv ota PG KOWMVIKNG dikthmong eivar cvykhoviotikd (Etkova
76) [222] [223], kabdg:
= &yovv TePLocoTEPOLS and 4,76 dioekaTopupdpLo YPHOTES TAYKOGUIMG,
= 10 59,3% 1oV TOyKOGHOL TANBVG OV XPNGILOTOEL TOVAGYIOTOV Lo TAATPOPLLO,
= 190 exotoppdpla véor xprotes Tov TerevTaio ypovo (2022),
= 0 pécog avBpwmog £odevel 2 dpeg Kot 31 AemTd oTNYV KOBNUEPVOTNTA TOV OTA UEGA
KOW®VIKNG SIKTOMONG,
= 92,3% 1oV avipOTOV TOV YPTCILOTOIOVV TO SUOTKTLO YPTCLLOTOIOVV KOl TO HECH
KOW®MVIKNG SIKTOMOT|G,
= 0 emolog puBudg véwv ypnotov kot €tog givar 3%, mov petappdletor og 137

EKOTOUPOPLO VEOLG YPNOTES

OVERVIEW OF SOCIAL MEDIA USE

HEADLINES FOR SOCIAL MEDIA ADOPTION AND USE (NOTE: USERS MAY NOT REPRESENT UNIQUE INDIVIDUALS)

NUMBER OF SOCIAL QUARTER-ON-QUARTER YEAR-ON-YEAR CHANGE AVERAGE DAILY TIME SPENT AVERAGE NUMBER OF SOCIAL
MEDIA USERS CHANGE IN SOCIAL MEDIA USERS IN SOCIAL MEDIA USERS USING SOCIAL MEDIA PLATFORMS USED EACH MONTH

4.76 +0.5% +3.0% 2H 31M 7.2

BILLION +23 MILLION +137 MILLION YOY: +2.0% (+3M) YOY: -4.6%

SOCIAL MEDIA USERS SOCIAL MEDIA USERS AGE 18+ SOCIAL MEDIA USERS FEMALE SOCIAL MEDIA USERS: MALE SOCIAL MEDIA USERS:
vs. TOTAL POPULATION vs. POPULATION AGE 18+ vs. TOTAL INTERNET USERS SHARE OF TOTAL USERS SHARE OF TOTAL USERS

w W @ @ @
59.4% 77.8% 92.3% 46.3% 53.7%

we

are. = <O>Meltwater
social

Ewova 76. ZToTi6TIKG 6TO)El0 1PNOTAOV TOV POV KOWOVIKIG dikTO®ong £mg lavovapro 2023 [222]

H onuaocia kot 1 onotelecuatikdmmra 1@V mpocnabeidy didcwong mov Pacilovial otnv
KOWOTNTOL €YOoVV TPOKVYEL amd GLYKEKPUEVH meploTotikd. IlapdAinia, m  advvauio
EMKOWVOVIOG UECH TOV OIKTVOV KWWNTNG TNAEQOVIOG G GCULYKEKPIUEVES TEPUTTOCELS
KOTOOTPOPAOV €Y0oVV avodeifel TV avaykn vo, LTAPYOVV EVOALOKTIKEC 0001, mov Oa
AETOVPYOVY  CUUTANPOUOTIKG  ©TOV  gviaio  oplfud KANong  £€KToKTng  avayknge.
XopoKTNPLoTIKO TUPASEIYIO OTOTELODY Ol TEPITTOOELS TOV KATA TN SLIPKELN TOV TVPOVOV
XapPet xar Tppo otig HILA., ot gykhofiopévol poipdotnkav T Tomobecieg Tovg e
EMOYYEAUATIEG EKTAKTNG OVAYKNG HEC® SNUOPIADY TAOTPOPUADY KOWMVIKNG SIKTOVWOONG OTMG
to Twitter, to Facebook kot to Instagram kot améotethav pmtoypagieg yio vo fonbhicovv
TOVG TPATOVS OVTATOKPLTEG VO EKTIUAGOVY TN coPapdto g katdotaong [224]. Ot

ovyypogeig oto [221] mpoteivouv o EEVTTVI APYITEKTOVIKY TAUGIOV SMUOGCLOG AGOAAELNG
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(Smart Public Safety Framework - SPSF) tov vAomolel amoteAeouaTIKY ETIKOWVOVia Bopdtmy
KOl ETOYYEALOTIOV YPNCOTOIOVTOS TO. HEGH KOWmViKNg diktvwong (Ewodva 77). Mdlota,
Yo TNV TEPOKOAOVONGT, avAAvon Kot SOAOYY] OUTNUATOV YPNCLOTOLEITAL 1) TEXVNTY
VONUOGUVY], EVD 1 TAATQOPLO TOPEYEL GTOVG YPNOTES TN OLVATOTNTO EKTOUTNG GTLOTOG
Kwdvovov (SOS) kot tor pnvoparta eneEepyalovior amd évav mpaktopa (agent - bot) g
TAOTOOPUAG, XOPIE OGTOCO amd TIG OOKIUEC Vo umopel v' amodetyOel pe acpdieio v avt n
TPOTOOT €IVOl KOV VO OVTIKOTOOTHOEL EMITUYMS TOVG EMOYYEAUATIEG TNG OMUOCLOG
aopdretog [221]. AAAO YOPOKTNPIOTIKO TOPASEIYHO 7OV  OVAOEIKVOEL TNV TACT VO
YPNOILOTONO0VV OTOJOTIKG TO HECOH, KOWMOVIKNG OKTO®MONG oTn ONUOcLo, acAAgio gival
ovtd mov mapovctdletar oto [225] ko aeopd oty TP®TOPOLAID TG AGTUVOUING TOV
Bepolivov vo mopoKivicEl TOVG TOAITEG Vo ypnoylonotcovy to Twitter dnpocievoviog
TEPIOTUTIKG OMUOCIOG OCQAAEWG OTO omoio givol paptopes. Emimhéov, m Actuvopia
ypnoonoldvIag to Twitter evnuepmdvel tovg moAiteg yo didgopa (ntApoto dnudclag
UOQUAELNG KOL LECO, OTTO GTOYEVUEVEG EVILEPMTIKES KOUTAVIEG TPOPAAAEL TO £PYO TNG KOL TIG
dpdoeig g.

AlMwote oty 101 Aoyikn Kvodvtor TAEOV, £0® Kot OpKETE POV KOl Ol DINPECIES NG
IMNUOCLOG ACPAAELNG TNG XDPOS HOC, KAODG GUUUETEXOVY EVEPYA OTIC O1APOPES TAUTPOPLES
KOW®VIKNG OIKTOMONG, Ol Omoieg OmOTELOVV OvolyTég mMNYEG TANPOEOpPMNOoNG, OAAL Kot
OOEeVOUG Qopeis TPooArg TOV EPYOV KOl TV dPAGEDY TOVG.

0. Dispatch Units
(multiple agency
officials as well as
community
volunteers) log in
to SPSF System

3. Incident information is sent to the SPSF system where: a) Al is
1. Requester sends an SOS used to automatically triage all incoming requests; b) queues are
message through social media processed by priority; c) matching-making algorithm is used to
determine closest match and send dispatch request

with availability
Triaging Al Match Makin; .
MR =LA and location
updates
3 SPSF Web System
2. Public Safety Bot monitors and catches the III
505 message and alerts the PS Call Handler; 5. SPSFsystem sends dispatch
Using Al, it communicates with Requester to III updates to Requester through

determine details of Emergency; PS Call Handler Prior ) social media
N ) riority Queue Police

steps in as necessary; Translator Al is used for b\

non-English speaking Requester -

Ewova 77. E&urvo mhaicilo dnpocrag acpdiswo SPSF [221].

Me o160 vo KOADWEL TO YOOUO ETIKOWOVING UETAED TOV EMIGNUOV apYdV Kol TOV
gbelovtdv moltdv mov mpooTpéxovv o€ Ponbdsio M mopéyovv opyavmpévn e0EAOVTIKY
vrootpitn (opddeg dacwotmv), N Evporaikh ‘Evoon dnuodpynce 1o tpietode didpkelog
mpoypappa ENGAGE (2020 - 2023), 10 omoio viobétmoe cvykekpiuéveg ADOELS Yoo T
Bektioon g oAAnAemidopaong HETAED TOV TPOTOV OVIUTOKPITOV, TOV 0PYOV Kol TNG
Kowaviag Tv Toltdv [226]. tic Aoeig avtég Egyoprlot Béon katahapBaver 1 diepedvnon
NG XPNOMG TEXVOAOYIDV EMIKOVAOVIOG KOl LECMY KOWMVIKNG SIKTOMONG, 1 0Toio avaADETOL

de&odka oty €kbeon [227].
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Ocov agopd 1 dnuoce aoedrewn, sivol emPefaropévo 6t M aAAnAenidpaon pHe TOLG
TOAITEG KOt 1 evOAPpLVGT TOVG v avapépovy TpoPAnpate aceaielag Exel Wlaitepn a&io
oV koAvtepn Asrtovpyio tov EEumvev molewv. Xin Pdon avThAg NG TOPAdOYNS, Lo
EV0PEPOVGAL KAl KOVOTOpOG 18€a VAomotsitan amd tv etaupeia Vizsafe'®, n onoia pe okond
vo BeATIOOEL TNV OCQAAELL OMUOVPYNCE Uio TAATQOPLO OV GTOYEVEL VO OMGEL KivnTpa
6TOVG TOATEC KOou GuvdEel TN Shvoun Tov mAnOomopiopov (crowdsourcing'’) kot Twv
teyvoloyl®v smartphone pe éva cbdomua empPpdfevonc mov Pacileton oe blockchain [228].
Ot dVVOTOTNTEG TTOL TOPEYOVTAL PEGA amd TNV TANTEOPUO amoTutdbnkay oty Euova 79
EVA YOPOKTNPLIOTIKA GTIYUIOTLTIO TG CLYKEKPIUEVTG TAOTEOpLOG oty Euova 78. Xty idw
AOYIKT KIVOOVTOL KOl TO. GLUTEPAGLOTO TNG £pgvvag TV [229], Tov amodeikviel T Suvapkn
Tov crowdsourcing pe ocvykekpipéva mopodeiypata. ‘Eva €€ avtav agopd oty mepintoon
TOV (POVIKOV GEIGHOV oL £mAnée TV TpmTedovoa, g Artg Tov lavovdpio tov 2010 vyoug
7,1 Babumv g Khipakog pixtep. Ztnv npootabeia avedpeone Boudtov, YOS UnvoroTo
amoTuI®ONKOV 6 Evav yaptn Kpiong kot Pondnoav tic apyég va Ppovv emldvieg (Ewkdva
80)

vizsafe

Ewoéva 78. Zriypétono g mhat@oppog Vizsafe’s Geoaware Network [230]

®©® & O

Mobile Reporting Mapping & Tracking Incident Management
geclocated reporting with p 0 dara on real-time alerts, dispaich
videos, messaging and live ‘satellite and indoor maps with and status updates shared
broadcasting waylinding with mobile and CAISR

loT/Camera Streaming Visitor Management Analytics & Insights
fixed and mobile cameras. identity and self-atiestation. after action reports, forensics
uay, Sensor Network live bicsurveillance and health screening, and analytics for perormance
streaming ang ajerts access control and pianning

Ewoéva 79. Awaygipion meplotatik@v Ko exiyvoon g Katdetoong [230]

16 https://www.vizsafe.com

0 mnBomopiopde eivar pio poper SVALOYIKAC SLESIKTLAKNG SpacTNPIOTNTAS GTV oMol éval GTopo, &val
idpopa, £vag pn KepdooKomKOS opyovicpOg M wia eTarpeio mpoteivel og pio opada OTOU®Y PE TOIKIAES YVOGELS,
etepoyéveln. Kot opldpd, péow piog avoytg mpOoKAnomg, vo  avoidPfovv  eBehoviikd o epyoocio
(https://el.wikipedia.org/wiki/ITAnBomopiopdc )
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https://www.vizsafe.com/
https://el.wikipedia.org/wiki/Πληθοπορισμός
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Ewova 80. Xaptng amotinmons avagopdy yio avlp®dmovs wov ypsraiovart fodsia — Tewopog A [229]

5.1.2.2 Eviaiog ap1Ouog kAnong EKToKTNG OVAYKNG

Enavepydpacte oty mepintwon tov meptotatikod palikmv mupofoloudv 6e Gyoieio mov
napovolaletonr TAéov og Puolkd TEpBdAlov oty Ewodva 81 [220]. H mpdtn mAnpopdpnon
QTAVEL A0 TOALTY, OLTOTTN UAPTVPO, GTO TNAEQMVIKO KEVTPO £KokTNG Pondelag kal 660 10
TEPIOTUTIKO €lvarl o€ €EEMEN, DOTE OTN GUVEXEID VO KIvnTomonbel 0 UNYOVIGHOG TNG
dNuoGLOC acPaielog Tov pe kabe tpomo Ba emAnebdei 6° avtd. O apBudg avTodg SLoEEPEL Amd
yopo og yopa. O Evpomaikdg aplBudg kinong éktoktng avaykng eivar 1o «112», o
avtiotoryog otic H.ILA. givar 0 «911», omv Avetpodrio to «000», k.0.x.. Eival BéPato 6Tt
AoYETOC YDPAG, TO GOVOLO TOV {NTNUATOV TOV GYETI(OVTaL LIE TNV EXKOVAOVIM, TOVG TPOTOVS
OVTOTTOKPLTEC KOl TOVG EMOYYEAUOTIEG TOV GTEAEYMVOULV TO, KEVIPO TPMTNG OVTATOKPLIONG

opotalouv.

DISPATCH CENTER

POLICE/ - |

MEDIA/
PARENTS/

FIRE DEPARTMENT/ wia CITIZENS
EMS/TRIAGE & TREATMENT / " MOBILE COMMAND UNIT<”

Ewovae 81. Tlgpintwon polikdv mopoPforiopdy 6 coksio [220]

156




5.1.2.2.1 Evpwnaixog Ap1Buog Kinong Exroxtng Avayrng «112»

>10 Opapa g EENA evtdoceton 1 copporn ot Pektioon g acpdielog Tov avlpdnmv
Kot 1 TpodBnomn g ypnong e Yanpeoiog Emkowvaviag Extoktng Avaykng (Public Safety
Answering Point - PSAP «112»). An6 10 1991 Aertobpynoe o Evpomaikog ApiBuog Kinong
‘Extaxtng Avaykng «112», odupwva pe o6ca mpoPAémovtar amd to Gpbpo 109 tov
Evponaikod Hiektpovikov Kmdwkag Emkowmvidv (European Electronic Communications
Code - EECC). O yodpeg otig omoieg Aettovpyei d1kd tovg PSAP éyovv v vroypéwon va
Swwoealilovv 61t ot kMjoelg oto «112» Bo petapépovronr omotelecuatikd Kot o
dekmepatdvovtol and Ty KatoAniotepn vanpeoio éktaktng avaykng (Ewova 82). Extog
oo TN CULYKEKPLUEVT VIOXPEWOT, To KPAtn péEAN mpémel va vroPdilovv emnoing £kbeon
a&loAdynong, €K Tng omoiog oI CLVEXELN eKOIOETOL 1) GLUVOAIKY €TNolX omoTipnon (yuo
nopadetypa 1 amotipnon yw to 2021 givon 1 [231]), va draceorifovv v mpocPacipudtnTo
Y dtopo pe avommpic, va Steb€Tovv TANpoeopieg Yo TV TomoBecian TOL KAAOVLVTOG Kot Vol

mpowhovv ™ ypnon tov 112.

Callers Police Emergency Services
H Police field ressources
(=]
POLICE
Fire and rescue Emergency Services 2

Call-takers

m PR Q g Fire and Rescue field ressources
s €92 g

Medical Emergency Services
Calling a General
Emergency Number Medical emergency services field
(i.e. 112, 999..) ressources
.
o wE

Calling a National
Emergency

Response Emergency Services Chain Flow - v
Organisation (ERO)
number Alternative Emergency Services
Chain Flow

(i.e. 17 in France for
the police) o
Communication flows between

Emergency Response Organisations
Ewova 82. Appédior gopeic mapoync vanpeotdv EkTokTng avaykng [232]
INa v EAAGOa, n Tevikr [poppateio [Holtikng Ipootaciag eivar o apuddiog popéag yio
v vhomoinorn kot Aertovpyie ¢ Ymnpeoiog Emucowvovidv ‘Extoxtng Avdaykng «112»
(6pBpo 70 tov N.4070/2012). Okeg ot kAnoelg Tpog tov aptBud «112» (amd otabepd M kivntd
mMAépvo) mov AapPdaver 1o Kévipo Anymg Kijoeswv ‘Extaxtng Avdykng «112» pe
maveALadkn Kaivymn pe avadoyo tov OTE A.E, to omoio eivon otedleyopévo pe KatdAinio
TPOoONIKO (OUIAODV EAANVIKA, OYYAIKA Kol YOAAWKG) Kot Asitovpyel oe pudviun Paon

(24/7/365). H dekmepaicoon vAomoleiton Pe TNV TNAETIKOWOVIOKT GOVIECT TOV KOAODHVI®V
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10 «112» pe TOLG KATA TEPIMTOON KOl KATA TOTOVG OPUOSIOVS POPEIG TOPOYNG LN PECLDV
EKTAKTNG OVALYKNG, AVAAOYO LLE TO TEPICTUTIKO OV AVOPEPEL O KAADY KO EWOIKOTEPAL:
= v EAnvikn Actovopia («100x)
= 10 [TvpooPeotikd Zopa («199»)
= 10 E6vik6 Kévtpo Apeong Borfeiog - EKAB («166»)
= 10 Apevikd Zopa («108»)
= v Ebvik Tnieoovikny [pappnq SOS «1056» Yoo TV OVTIHLETOTION QOIVOUEVOV
K@0e gidovg Plag mov avtipetonilovy To Todd
= v Evporaiki Tpopun yio EEaeoaviopéva IMawdid «116000», yo v avaeopd
TEPICTUTIKDOV TOLOLDVY OV EYOLV EEOPAVIGTET)
= mv Evpormaiki popun «116111» yuo ™ OSwayeipion éxtaxtov  cofapmdv
TEPIOTUTIKOV TOOLDV Kal €PNV, OV aPopovV Ge Govoueva. Blag
H «\on oto 112 givon yopig ypéwon kot pmopel va yivel and otabepd 1 Kvntd ThAEQ®VO
(axcopa wor yopig kdpto SIM) kot amd dNuodclovg TAEE®VIKODS BaAdpovg (yopig
TNAEKAPTA), OKOUO KOl GTNV TEPIMTMON OV TO OIKTLO TOL KOAOVUVTO OEV EYEL KOALYT M
Bpioketon extdc diktvov (eBvikn meplaymyn). EmumAéov, vmdpyel n dSuvatdTTe OmOGTOANG
SMS o710 112. MéAiota, arnd 1-1-2020 t0 cOoTNUO EKCLYYPOVICTNKE Kol TALOV TOV GAA®DV
£xel ) duvatdra va dlayelpiletol dedOUEVE TOAVUEG®Y, TPOYLOTOTOLEL GUECO KOl OOPUAN
EVIOTIGUO TOV KAAODVTIVAOV KOl YEOYPOQIKT amoTORTWOoT TG B€omg Toug, evdd £xel dSuvaToTnTo
GUOTNOTOG CUVAYEPLOD, YO, AUECT] EVNUEPWOOT] KATOIKOV L0 YE@YPOUPIKNG TEPLOYNG Kot
vrootmpilel v vanpecia eCall, coppwva pe v omoio arnd to 2010 dAa To, oYUATO EYOVY
U0, EVOOUOTOUEVY] GLOKELN O6TO0 auAmpa OmoV G€ TEPITTOON ATLYNUOTOC KOAgiTOL
avtopoto to «112» [233], [234].
INa 1o étog 2021, oe mavevpwnaikd eninedo omd v £kbeon [231] mpokvmtovy a&idroya
dedopéva Yo T KANGELG Tov d€xeTan 0 eviaiog apBuog «112». Xvykekpyéva, yio 1o 2021 ot
KAoels oto «112» avénfniay kot 3% Kot cvykekpluéva og 153 ekatoppdpla o€ cOyKplon
pe 10 2019. Ev 10 peta&d, o ovvoAlkog aplBudg TtV KACEOV EKTOKTNG OVOIYKNG,
ocoumepthapfavopévev Tov edvikmv mopépevay otabepoi ota 270 eKATOUPOPIN, ETOUEVEOS
56% Ohwv TV KAMoe®V EkTaKTNG ovaykns yia to 2021 €ytve 610 «112x.
Tnv Topovca YpoviKn oGTIyUn PPLoKOUAcTE GTNV TTEPI0d0 UETAPOONG OTIV EXOUEVT] YEVIA TOV
gupomaikoy apBpov éktaxtng avaykng (Next generation 112 — NG112), n onoia tibeton o€
Aertovpyion tov Mdaptio tov 2023 wor AapPdver evvidunvn mpobeopic  KoTOypopng
apoPfAnuatov (Aexéufplog 2023). AxoroObwmwg, oe éva €toc amd T Asttovpyio. Tov Oo
optoTikomombovy kot vopoBeTikd ta Kprnpla Kot Aemtopépeleg Asttovpyiag tov (Mdaptiog
2024). Xto mhaiclo tng cvykekpiuévng petdfoong viomomnke to épyo NG112, to omoio

olokAnpmdnke to 2020 kot to amoteAéopoTa aVTOD omoTEAESOY TN PAoT Yo TV EmOUEV
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nuépa. H apyrtektovikn NG112 emitpénel Tov eKGLYYPOVICUO TMV ETKOWVOVIOV EKTOKTNG
avayKng, EMTPETOVTIOS TOAD TEPLGGOTEPT) GLALOYT dedopévav (keipevo, Bivieo, tomobesia N
mpocheta dedopéva), mov Bo €xel OC OMOTEAESUO Uio O AmoTeEAecpatikny ondkpion. To
NG112 Bonba emiong ot Swcpdiion 10odvvaung mpdcPacng Yo OAOVG TOVG TOAITEG,
copmepthapfavopéveoy tov atopmv pe avamnpio. EmmAéov, ta diktva IP vanpeciov
éxtaxtng avaykng (ESInet) Oa avamtuyBodv yio va vrootnpifovv kaTdAAnAa To KEVIPO
EKTOKTIG OVAYKTG, TOPEYOVTOC VEEC SUVOTOTNTES Kal PEATIOVOVTOG TIG VPLoTAUEVEG [235].
210 mhaicto avtd to ETSI, 10 ypovikd didotnua and 2016 g 2020, oe cuvepyacia pe v
EENA ot v oavtiotoyn Apepikdvikn ‘Evoon ApiBuod 'Extaxtng Avdyxng (National
Emergency Number Association — NENA 911) dwopydvmoe gpguvnTika épya Yo, THV OLOAN
petdfoon oe Skt ETKOVOVIOG ETOUEVNG YEVIOC, GTO OTOI0L GUUUETELYOV OpYaVIGHOL ad
Acio, Evpomn kot Bopeia Apepikn. Ov ooppetéyovieg ouvoédnkav oto e£omAioud 610
TA0ic10 SOKIU®MY O10POPOV GEVOPIMV WE OTOXO TNV EMKOPMOOT TNG OLHAEITOVPYIKOTNTAG
SLOPOPETIKOY AVGE®V Kot TNV a&loAOYNGT TOV EMTESOV CLUUUOPPMONG LE TIG TPOOLUYPAPES
avtov [236] [237] [238].

5.1.2.2.2 Ap16uoc Kinong Extaxtyg Aveyxng HILA. «911»

v 101 Aoy Aettovpyiog o eviaiog apBudc kKAnong éktaxtng avaykng yw tig H.ILA.
glvar 0 «911» amod to 1956. Tnv npodBnomn kot e&uyypoviopd avtod &xer avardaper 1 NENA
ka1 Mon amd 1o 2000 mpotdbnke m perdPacn oto NGO11, to omoio vmootnpiler véeg
acvOppateg Kot Pooipéveg oe IP ouokevéc emkovaviag, Tov TapEXovy YpRyopovg puluots
KOl ETKOVOVIK TOAVHECOV.

O 1pdémoc Aertovpyiog tov «911» opowaler pe avtév tov «112», xabdg 0 amocToréag
(dispatcher) avadiavépel v kAnon oty KatdAAnAin vanpeoio (Ewova 83). e épevvo mov
de&Nyon amd to NIST 1o 2020 ko g omoiog T amoteAéopoto KoTaypaenkay oto [239] ot
Backég mpoxAnoelg Yo Tovg emayyeluatiec mov oteleydvouy o 911 eivon m adiddeuttn
gmkowvevia, old kot to {ntauata évtaéng oto LTAPYOVTO GLUGTHUIATE TV VEDV
TeXvorOYIDY. Mg BAon antd, TO TPOCMTIKO EMKOVMVING avNGLYEL OTL 0L VEEG TEYVOAOYiES Ol
amortnoovy tpdcebet eotiaom mov o avéncel 10 YvmoTikod Tovg eoptio. Emopévag, amd to
GUVOAO GYEOOV TMV EMOYYEALOTIOV VTEPTOVICONKE M avAyKN Ol VEEC TEXVOAOYiEC va
yopaktnpifovtal amd ypnoTikotTa, Olahertovpytkotnto kot oflomiotio. A&iler BéPaa v
avaeepOel OTL TaPOUOLN EPEVVO TPOAYLOTOTOLEITAL ETNGIMC, UE TN CLUUETOYXN UEYAAOL Kot
AVTITPOCMOTELTIKOD AP0l EMAYYEALOTIOV TG ONUOCLOC OOPAAELNG Kl T  OTOTEAEGILOTOL
TPOPOOOTOVV KOl GE KOTOEG TEPIMTOGELS avoKaTeELOHVOLV TN GTOYELON TOV OPYDV Kol TN
oyediaon AVcemV.

INa va dtacearicovy ta PSAP v emiyelpnoilakn toug cuvéyeto Tpémet va eivar eEomliopéva

¢ axorovwg [57]:
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Y7ToAoy1oTIKO GUGTNHO Y10 TNV TOYELD EVIUEPOOT) TOV TNG KATAAANANG KAOE Qopd
Ymnpeoiag (Actovopio, IMupooPeotikn, EKAB, Ayeviko, k.Am.), avéioyo pe T0
TEPIOTIKO OVAPOPAG.

poypappo yoptoypdenong, Computer-Aided Dispatch (CAD), yio mapoyn odnyiov
podi pe oyetikég mAnpogopieg dtadpoung Kot 0000, kabdg kot Tuxdv TANpoPopieg yio
TOV KoAOUVTaL

E&omMopog eyypaong kol amofnKevuong yio TNy KoToypoer THAEQPOVIKOV KANCE®V
Kol OA®V TOV POSIOETIKOIVOVIOV LEGE KOl E£® 0T TO KEVTPO

Eopedpucéc yevvntpieg kot adidAernto tpopodotikd (UPS)

Extéc amd ™ pon g KAnong mov tpokvmtel and v Ewova 83, o yeipiopdg avtdv and to

PSAP «911» mepryphgetor omv Ewodva 84. Kdamoww oamd ta Pacikd otoryeic mov

wpocdlopifovv ) Aettovpyia Tov glvon:

Avtopotn Avayvopion ApiBpov (Automatic Number Identification - ANI)

Avtopon Avayvopion Torobeoiog (Automatic Location Identification - ALI)
Odnyog Sevbvvong (Master Street Address Guide - MSAG) mov xaBopilet
TANPOPOPIEC GYETIKES LLE TNV TEPIOYN TOL KAAOVVTOG

ITAnciéotepog mOpyog KvNTE ThAEp®Viag, KabdC 1N CLVIPITTIKN TAEIOYN Qo TOV
KAMNoewy yiveTol amd Kivntd, oV Tpdtn @aor viomiletal o mupyog mov Ppicketal
ToVAGy IoTOV 08 amootach £o¢ 30 pilo (mepimov 50 Km), evd ot dgbtepn gdon 1
axpifela ptavel ota 50-300 m.

Ytov mpoodlopiond ¢ B€ong ovupetéyovy Kot mAnopoppiec amd to Ilaykodcio
Yvomua Evromiopov @éong (GPS).

TnAépwvo mov Aettovpyobv pe texvoroyion Voice over Internet Protocol (VolP),

SlopopeTIKd amd ToPASOGIHKAE EVEUPLATE TNAEQP®VA, LEGH GUVOESTG O10.01KTVOV.

911 Call : Calller A Fjispatcher Dispatcher
information and assigns the call sends
call details are to the appropriate

Received and
Answered by a

" r i : _
Dispatcher entered into appropriate resources

CAD precinct squad | Police, Fire, EMS
A\

N AN . AN

Ewova 83. Pot] kimjong oo 911 [240]
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PSAP

- e

911
Operator
Public Switched

Public Safety
Automatic Number, Answering Point Telephone Network
Automatic Location
Identification
Databases
I Police I | Fire | I Medical I

Ewkovo 84. Xepiopog kMjong amd to KEvTpo EKTaktng avaykng "911" [57]

5.2 Eminegdo oiktvov

210 eminedo avtd AauPdvovv ydpa dlepyaciec mov avoAduPavovy Tn UETAPOPE Kot
eneepyacio TV 0ed0UEVMY TOV GLAAEYOVTOL aTd TO EMIMESO AVTIANYNG, GALG Ko TO EmiTESO
¥PNOTN, OCTE Vo LAOTOMOEL 1 GUVIEGIUOTNTO TOV TPATOV OVIOTOKPITOV HE TO KEVTPO
eAéyyov kal ANyng amopdcemv. ['a va mpayuatomrombei  cuykekpyuévn evEPYELN amodoTIKA,
glvar amapaitto va mopéyovtor eEoipetikd ablomiotec vanpecieg emkowmviog. Ilwog
dwoeoliletar ouwg avto; ITloleg vAomomoelg divovv TNV KOADTEPN OTAVINGN GTO
ovykekplévo  epatnuo; Ot amovioelg speavilovy  évav  101UTEPOS  EVOLAPEPOVTO.

TEYVOLOYIKO TAOVPOAAIGUO.
5.2.1 Erniyaia dixtoa

Aappavovtog vroyn pog 6Tl 0 apludg TOV GULCKELMY TOL £Vl GLVIESEUEVEG GTO SLOTKTVLO
av&avetar exbetikd, pe to Tpaypatikd aplfuntikd dedopéva vo £xovv Eemepdoetl NN KaTd
oA Tov mAnBvoud g I'mg kot 611 o1 avtiotoreg TpoPAréyels, eite Ppayvmpdbeopeg (evtog
tov 2023), gite paxponpodeopeg (opifoviag to 2050) deiyvouv va akorlovBovv tovg 18100
YopyolG puOpovg, Ta emlyeln dIKTLO EMKOWVMVIONG OTOTEAOVV T BOCIKN TEYVOAOYIKT VTTOSOUN
mov vrootnpilel Teyvoroykd tn cvykekpévn avartuén. Evdewtikd, n CISCO og oyetikn
g ékBeom KoTaypapel TV TPOPAeyN 0Tt ota TEAN Tov 2023, o€ ToyKOGHI0 EMinedo, 0 HECOG
ap1BPOC TV GLOKELMV Kol GLVOEGEDV avd dtopo Ba etdoet Tic 3,6, Evd TEVTE YPOVIL TPV O
avtiotoyog pécog Opog Ntav 2,4 [241]. Evovpupoato M acvppata diktoa kot vPpidkog
GLUVOLOCUOC ALTOV GLVOETOVY Eva TAEYLOL ETLYELOV OIKTO®V TOV EEVANPETEL TIC VOIGTAUEVES
emowvoviokésg avaykes. H otdyevon pog apopd 610 Koupdtt avtdv mov eéumnpetel Tig

KPIGUUES EMKOVOVIEG KOl LTOGTNPILEL TO £PYO TOV ETOYYEAUATIOV THG dSNUOGLOC OCPAAELNS.

161




T'o v kaAOTEpN HEAETN Kol KOTOVONOT TOV OPYITEKTOVIKAOV TOV SIKTO®V OVTOV, TOV
SLVATOTNTOV TOLG KOl TOV TEXVOAOYIKMOV TPOOTLTIKAOV TOL ONUovpyovv, Ba avoldcovue Tig
EMKOWMVIEG TV emiyelmv SIKTVOV ONMUOCLOS OCQAAElS o€ oyéorn pe Tto €Opoc Ldvng
(bandwidth) mov oa&omoovv. Awywpicape Aowmwdv TIC EMKOWOVIEG GE TPEG HEYOAES
Katnyopieg: otevig Lmvng (harrowband), gvupeiag (dvng (wideband) kot mAnpog evpulmvikég
(broadband). Eivai aAnffeia 6Tt n mo ovvnbiopévn S1AKPIoT OV GUVOVTOOUE OTN|
Bproypapio pe Paon 1o €Opog Lmvng avoeépetor oto dimoro otevig (dvng Kot
gvpvlovikéc. EmAéEape va d10popomomoove aut Ty Taon, MOTE Vo TPOKLATEL EeKAbapa
Kol 6€ OloKPLTd PIHATe 1 OTOSIOKT LETAPOCT) OO TNV OVOAOYIKT TEYVOAOYIO ETKOV®OVING,
oTNV TAPOC YNPLOKN Kot TNV gupLl@ViKT, 1oL avoueifoia amotelel T0 Evepyd TapOV Kot
TO HEALOV TOV EMKOVOVIOV QVTOV. XMOPIC VoL VITAPYOoVY amOAVTH GTEYOVE, OVUPOPIKE [LE TNV
Katnyoplomoinon Kot ovtiotoyn £vioén, 0o TOPOLGIAGOVLUE OTN GULVEXELD T TLO
AVTITPOCMOTEVTIKG £PYQL TTOV OVOTTOYOMNKAY KOl LETOVGIMGAY TNV VTAPYOVLGH TEXVOLOYI TNG
Kké0e Kotnyopiog og Avoelg emkowvmviag. Epya mov 1o kabéva oty emoyn tov entysipnoe va
KOADYEL TIG TPEYOVGES AMOLTIGELS TOV SIKTVOV ONUOCLOG AGPAAELNS, KOADTTEL OVTEG GNLEPO
Kol TpoPAémeTan va 1o TPAEEL Kot 6to pPEAAOV. Méca amd To «Ta&idy avtd TG mopovciosng
TOV GTOVONIOTEP®OV, KOTA YEVIKT OLOAOYiO, £pY®V T OO0 GTNV TAEOYN I TOVS APOPOVY
A éoV o€ TEYVOLOYIKA TTpdTLTA, Ba Yvepicovpe TG eEEMEEIS TV VAOTOMUEVOV EQUPLOYDV
ot0 medlo, mapdAAnAa kol o€ oyxéon He TG oviiotoreg e&eAilels tov  dwbéoiuwmv

TEYVOLOYIKOV ADGEMV, TOV OVAPEPALE 1101 GTO TPOTYOOLLEVO KEPAALO.

2 BProypaeio, To GLGTAUATE KPICIHOV EMKOWVOVIOV OVAPEPOVTAL GUALOYIKG VIO TOV
6po Emiyein Kwvntd Padwgovikd Xvotiuoto (Land Mobile Radio Systems - LMRSS),
TeXVoLOYiec oV €xouv ypnoytomoindel extevdg yuoo TV avamtuén tev ISiwtikdv Kivntov
Padiodiktdvwv (Private Mobile Radio - PMR) [43], Ta omoio amotéAecov ue T 6Epd TOVG TO.
wpmto, PSNS. Ta cvomuata avtd &xovv e&eliybdel ka1 mapd t0 yeyovog Ot Paciotnkay
apyIKa €€ OLOKANPOV GTIC OVAAOYIKEG ETIKOVOVIEG, GTAOINKE OVTIKOTAGTAOMKAY 00 TANP®S
YNOLOKEC TNAETIKOWVOVIOKES ADGELG Tov otnpilovral otn petddoon otevig (dvng, Kabmg Kot

otV gupvlovikdmra [43], [57].
5.2.1.1 Emkowwvieg oreviic {ovye (Narrowband)

E& opiopov, avapepdlaote 6€ 0GVPLOTEG EMKOIVOVIES TOV TPAYLATOTOIOVVTAL LE LETOPOPE
onuatog evtog otevig L(ovng ovyvotitov. Kdabe padioteyvoroyio koataAapupdver éva
GUYKEKPIUEVO TUNUO QAGHOTOG, MOTE aPeVOg Vo lval AETOVPYIKT KOl OPETEPOV VO
amopevyovtol ot topeuPoréc. H slcaywyn vémv vanpeoidv katl 1 adéNoT TOV onulTHoE®mY
EMEQEPE  TEPLOPIGUOVG OTN  OOEGIUOTNTO TOL (QAGHOTOC. XTN  POSIOETIKOVOVIK, Ol

emKOWV®Vieg otevng (dvng Aapupdvouy ydpo G€ TEPLOYEG GLYVOTHT®YV 7OV TO KEPDOOG
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TOPOUEVEL TO 1010 Y10 OAEG TIG GLUYVOTNTEG TNG TEPLOYNG. AVTO KOTEGTNGE TIS EMIKOVOVIES
otevig (VNG v KoAOTEPY EMAOYY| Y OTOWONTOTE EQOPUOYY| amaltovce aEOmIoTES,

YOUNANG 1ox00g Kot peydAng epPféretag emtkovavies.

Yrmépyoov Tpelg kvpleg ynookés texvoloyleg emikowvaviog otevig  Cdvng  mwov
ypnowonotovvtor ofuepa. Toa mpdtoma Epyo 25 (Project 25 - P25), Emiyeio Padidpwvo
Kopuov (Terrestrial Trunked Radio - TETRA) kot ¥newoké Kwntd Padidpmvo (Digital
Mobile Radio - DMR). Kowd yopoaktmpiotikd Tovg amoterel to yeyovdg ott vrootnpilovv
éva. gVPY  QACUN QOVNTIKAOV AEITOVPYIDV KOl £VO TEPLOPICUEVO GUVOAO EQPUPUOYDV
dedopévov [57] [44].

5.2.1.1.1 Project 25 (P25)

a. lotopkd otoysia

To mpdtvmo emwowwviag P25 avartdiybnke amd v ‘Evoon Emkowoviov Anpociog
Aocgdrelag tov H.ITLA. (Association of Public-Safety Communications Officials - APCO™)
Kol £Yve EVPEWMG YVOOTO, EVA amovtdtol kot pe v ovopacio APCO-25. To 1988 Eexivnoe 1
mpoonabeln avamtuéng tov P25, oty onoio cuppeteiyay évieka EEXMPIOTEG EVDGELS, POPELS
ka1 vrovpyeio Tov H.ILA.. Extog amd v APCO, onuovtiotepeg €& avtav ftav 1 Evoon
Kpotikov Tniemkowoviov (National Association of State Technology Directors -
NASTDY), n E6vikq Awiknon Tniemkowovidov ko IInpogopidv  (National
Telecommunications and Information Administration - NTIA®), n Efvikij Ymnpeoia
Aocoaleiog (National Security Agency - NSA %), ta Yrovpyeia Ecotepicic Acpdietag kot
Apvvag (Department of Homeland Security - DHS* ot Defense Department - USDoD*) o
Yovdeopog Tniemkowovidv Bilounyoviag (Telecommunications Industry Association -
TIA*) kot 10 EOviko Ivetirovto Ipotommv kon Teyvoroyiag (National Institute of Standards
and Technology - NIST®). To amotéleopo aVTAG TG TOAVGVUUETOXIKNG ouvepyasiag frov
10 P25 va yiver mAéov amodektd g eBvikd mpotuno otig HILA. yuo kpioieg enucovovieg kot
oKomovg onuoctog acpdieloc. To P25 opwg Eemépaoce 1o Opo tov H.ILLA. ko mAéov
ebumnpetel TOAAEG ydpeg avd Tov kOopo. Avamtdydnke oe tpeig pdoelg, tig 0, 1 wor 2. H

®don 0 amotelel TNV EVOPKTNPLO TPOGEYYIOT] KOl OPOPA GE OMOITNOELS KOl TPOTLTTA TOV

18 https://www.apcointl.org

19 https://www.nastd.org/home
2 https://ntia.qov

2L https://www.nsa.gov

22 https://www.dhs.gov

2 https://www.defense.gov

24 https://tiaonline.org
25 https://www.nist.gov
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OVOQEPOVTOUL OTIC AVOAOYIKEG EMKOIVMVIEG KOl OVCLAOTIKE dgv oyetileTan e 10 Kvupimg €pyo,

to0 omoio avamntvyOnke otic Paoeig 1 ko 2.

Ta ovotiuate tov mpotdIOL 7oV avortHyOnkav ot Pdon 1 vroompilovv avaroyikn,
ynowkr 1 pkty Aswovpyie. To kdpro yopoktnpotikd TG mTPOTNG Pdong eivor Ot
BacicOnke ce FDMA, pe yprion kavaiod 12,5 KHz, ypnotponowdvrtag ™ pébodo npdsPaong
gvOg ypNotn avd KovoAl. Xto mhaicto tng Pdong 2 tov épyov ypnoipomomdnke mAEov
dwipeon ocvyvotntog 6vo Bupidwv TDMA, yeyovog mov Pertimoe ausOntd tn ypnom tov
QAGLOTOG, OV KOl KOTESTNGOE TOV EEO0TAIGUO LN ovUPOTO TPOG TA TGO WE TOV AVTIGTOL(O TNG

Ddong 1, exT0g EEUPETIKOV TEPITTOCEDV.

To P25 onuepa mapéyel TV €MA0YN 6TO XPNOTN LETUED dVO SOPOPETIKMY AEITOVPYIDV, TNG
YNOLKNG Kot g avoloyikng. H ymoelokn pe tn 6elpd g mopéyetl tn duvatotnTo ETAOYNG
ovppatikng (conventional) 1 exiysiog (trunked) Aertovpyiog, o KOHPLAL YOPOKTNPIGTIKG TOV
omoiv arotv@vovtal oty Ewkdva 85, v n avaloyikn Aettovpyia mapéyet tn duvatdTnta

EMAOYNG OTEVNG 1 gvpeiog (dvnc.

P25 Radio
System
L|-| Digital Analog N
Mode Mode
ConventionalI l I Trunked ‘ | Narrowband l— Wideband
Voice Data -
’7 Message —‘ ’/ Packet —‘ | cTcss | [ _bcs | | Carrier |
Secure Clear ) .
(Encrypted) (Not Encrypted) | Confirmed | | Unconfirmed |
[ [ [ | |
Routine Emeraenc Individual Unit to PSTN Announcement
Group Call Grou ; Ca"y (Unit to Unit) Call Group Call
P P Call (Trunked) (Trunked)

Ewéva 85. Emloyn tegvoloyiog hevtovpyiog tov Project 25 [242]
Mdéloto, peEAETOVTOG TNV  WYNOOKN AElTovpyio, TPOKLATEL Evag €VPUG  KATAAOYOG
YOPOKTNPIOTIKOY TOL 1Kovomolel kabe pio amd T1g 600 Aetovpyieg emroyng (P25
Conventional / P25 Trunked). Ta yopoakmpiotikd a@opodv 6TIS dUVATOTNTEG POVITIKMV
KANoemV oV TopEYOVTOL Kol To €101 auT®V, OTN SLVATOTNTO YNELOKNG KOl OVOAOYIKNG
Agrtovpyiog, TOLG TOMOVG VTOCTNPIKTIKAOV AEITOLPYIOV, TN ocvvdeowyotnto upe IP,
duvatoTNTO.  TOVTOYPOVOV  HETOOOGE®V, TOMUTA®Y  TOMODESIDV, OTOUUKPVOUEV®V
AELTOVPYIDY, TN OLVOTOTNTO QOVNTIKOV KANoE®V (OHOOIKEG, 1O1MTIKEG, EMEIYOVOEC,
AVAYVOPIoT] KAAODVTOG, OVOIOVIAG 1 amOppIyne KANCE®Y, K.AT.), avTOAAAYNG 0E00UEVOV Kol

Swbéoiumv demToemv. XtV TAEOYNElo TOVG, TO VTOSTNPLOUEVE YOPOKTNPIOTIKA OgV
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Spépovv. A&ilel opumg va emonpaviel 6tL veicTavTol SlPopPEg GTOV TPOTO EVEPYELNS TNG
oLUPATIKNG AEITOVPYLOG EVAVTL TNG EMIYELOS GYETIKE e TNV EVAALOYT] TOAADV TOTOBEGIDV, e
TIG TOPEYOUEVES OIETMAPES KOl LLE TV OVALOVT] KANGE®V, OTmG TpokmTeL kot and tov [Tivaxog

17 mov axoAlovbdei.

Feature | P25 Conventional P25 Trunked

IP backbone Available Available
Analog and digital operation (repeaters/

; Yes/yes No/yes
subscribers)
Simplex/half-duplex/duplex (repeaters) Yes/yes/yes Half duplex/duplex
Access Control/subscriber registration Yes Yes
Supports analog and digital consoles Yes Yes

Dispatch console support

Analog and digital

Analog and digital

End-to-end encryption Yes Yes
Distributed, centralized or switched voting Yes Yes
Simulcast Yes Yes
Multisite(automatic roaming) Yes Yes
Self-calibration (simulcast) Yes Yes
Rx voting Yes Yes

Multi-site switching

Distributed/centralized

Centralized/distributed

Advanced remote monitoring and diagnostics ~ Yes Yes
Analog line interface Yes Yes
MDC1200 interface support Yes Yes
Multiple linking options including RF Yes Yes (stricter requirements)
OTAR Yes Yes
Packet data support Yes Yes

Voice call types

Non-voice call types

Group, individual, announcement, broadcast, emergency

All standardized P25 supplementary services — status, radio
check, monitor, call alert, inhibit/uninhibit, short message

Talk Group ID Yes Yes

Individual 1D Yes Yes

Emergency ID Yes Yes

Emergency Alarm Yes Yes

Call addressing Yes Yes

Cancel P25 Unit Call (dispatcher interrupt) Yes Yes

Automatic werking channel assignment

(trunking) Ne ves

Talk group scanning Yes Yes

Interfaces ISSI, PSTN, DFSI ISS], PSTN, CSSI
Late entry Yes (limited) Yes

Call queuing No Yes ‘

IMivokag 17. XapoKTnplotikd mov kavomolei | copfotikn Kot exiysia Aevtovpyio Tov P25 [243]
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b. Baowd otoygia apyitektovikng tov P25

To P25 givon pia avoyt apyltektovikn, o Pacikd SoUIKE CLGTATIKA TG 0moiog GaivovTal

otV Ewdva 86 kot ) omoia mepthapfavet tig axolovdeg T€66epig Pacikég OUAdES dEMAPDV,

0TI OTMOIEG EVTAGOETOL TO GUVOAO T®V OlEMAPAOV TNG OPYITEKTOVIKAG KOl Ol OTOoieg

TLTTOTOLOVVTOL Y10 VO, GLVIEGOLVY Vo, vTocvote. padtocvyvotitov (Radio Frequency Sub

System - RFSS), mov amotekel t0 kOplo dopkd otolyeio evog peydlov diktvov P25, pe to

vroloimo oToyEio:

Aeroen oépa (Common Air Interface - CAl), xabopilovv tov tHm0 Ko Tov aptbpd
TOV oNUATOV oL HETASIdOVTOL HETAED TV GLUPATAOV ¥PNOTAOV HECH EVOS KAVOALOD
FDMA 1 TDMA, pe péyioto puOuo dedopévav to 9,6 Kbps. H CAl avarapfaver
ouvdeon petald ypnotdv am’ gvbelog, upeco pHEco emovainmn, PEcm otabfepov
otafpov Bdong N HEc® avapEeTadOT.

Evobppuarteg diemapés, otic omoieg evidocsovtal ot AtacHvdeon vrocvotiuatog (Inter
Sub-System Interface — 1SSI), KoveoAa diocvvdeong vrocvotiuatog (Console Sub-
System Interface — CSSI), Ztabepn diemapr otabuov (Fixed Station Interface — FSI),
Aemagn Awoyeipiong Awtoov (Network Management Interface — NMI), Aemaon
mAepovikng dtacvvoeong (Telephone Interconnect Interface — TII). Ot diemapég
QUTEG TOPEYOLY T OLVOTOTNTO GE SLOPOPETIKOVE KOTOOKEVOGTES VO SLAGLVOEOVTOL
an’ gubelog péom eleyKT, EMTLYXAVOVTOG TNV APOCKOTTN EVOOETIKOW®OVIO, LETOED
GUOTNUATOV, TNV TEPLOY®YN Kol TN Olayeipion ¢ KvnTikodTTag ond OikTLo GE
dlktvo, OmAadn TV  TANPN  SWAEITOLPYIKOTNTO, TNV  LAOGTNPIEN  TUTIK®OV
TPOTOKOA®Y Y10, Vo GUVOEBOVY Ol KOVGOAEG GTOGTOANG, TN GVUVOEST GLUPBATIKOV
otafumv Baong pe emavaAnmteg, TNV LIooTNPIEN dlayeipiong diktdov o€ eminedo
Agrtovpyiog Kol GUVINPENONG, TNV VIOCTNPIEN OVOAOYIKOV KOl YNOLUKOV CUVOECEMV
KOLL TNV €V YEVEL Olayelpton Kol LVTOGTAPLEN POVNTIKNG EMKOWVMVING.

Aemogég dedopévmy, oTig onoieg evidocovtol ot Alemoen diktvov dedopévov (Data
Network Interface — DNI) kot 1 TIlepupepelokn Oemapr] SedOUEVOV  KIVNTAG
miepwviog (Mobile Data Peripheral Interface — MDPI). Ou denagés avtég
avaiopfavovy Ty emkovevio pe kEvpa 1 dikToa dedoUEVOV, HEGH GUYKEKPILEVMOV
TpoToKOAM®Y (Y. IP), kabdg emiong kot tn Swcvvdeon pHeTagd cuvOpoOUNTOV
KNG TMAEQ@VIaG.

Aemopéc acpaleiog, ot omoieg evtdooovTol ol Alemapr] dayeiplong E0MOTEPIKOD
KAg100 (Inter Key Management Interface — IKI) kot Atemagrn 51060voe6T GLGKEVNG
mpwong kiedov (Key Fill Device Inteface — KDI). Eivor diemogég mov givan
EMUPOPTICUEVEC E TNV AGPAAELD KL TNV TPNON TV 0Ayopifumy kpurtoypdenong

KOl VTOAAQYNC KAELOIDV.
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Extog and Tig demapéc kot 1o vrocvomue RFSS mov Mon avaeépbnke, 1 opyltektoviky
nepthopPdvel to vroovotnpo cvpPatikng koveorag (Conventional Sub-System) kot to
vrocvotnua eniyelo. kovoorog (Trunked Sub-System). EmumAéov, mepihopfdvel otabepodc
oupufatikong Kol Kevipikovg otafovg Paong, ot onoiol mapéyovv Eheyyo Kot emeEepyacio
KMoemy Yoo TNV VROCTNPIEN TOV EMAPOV Kol TPOTOKOAA®V TOL YPNCLUOTOOVVIOL OT1)
SlovVOEST] TV JPOP®V OTOLEIDV 7OV GCULUUETEXOVV OTNV  apyYITeKTOVIKT. Emiong,
TEPIAAUPAVEL ETAVOANTTEG, POPNTES KOl KIVNTEG GUGKEVEG XPTOTMV, KEVTIPIKOVG VITOAOYIOTEG
HETOED TV OTMOIV TOPEYETOL  TUTOTOUUEVT

dwyelptong  Oktoov Kol dedouévamv,

ovvdeoipotnta. [59].

RFSSB
(Trunked)

RFSS A
(Trunked)

RFSS C
(Conventional)

Key | KFD
Interface -—-.. Conventional
Conventional

FSl
cAl fj
[ Laptop ]—lA—{ MS l

CAl Common Air Interface MDP Mobile Data Peripheral
CSSlI Console Sub-System Interface (Ec) MDPI  Mobile Data Peripheral Interface
DNI  Data Network Interface (Ed) MS  Mobile Station
FDMA  Frequency Division Multiple Access NMI  Network Management Interface (En)
FS Fixed Station NMS  Network Management System
FSI  Fixed Station Interface (Ef) PR Portable Radio
IKI  Inter Key Management Facility Interface  PSAN  Public Safety Application Network
1SSl Inter Sub-System Interface (Eg) PSTN  Public Switched Telephone Network
KDI  Key Fill Device Interface RFSS Radio Frequency Sub System
KFD  Key Fill Device TDMA Time Division Multiple Access
KMF Key Management Facility Tl Telephone Interconnect Interface (Et)

Ewoéva 86. Apyrrektoviki) Tov diktvov P25 [57]

C. Teyvikd yopaktnpiotikd tov P25

IIpwv amopiBufoovpe T TEYVIKA YOPOKTNPIOTIKG, &ivol okomipo v avapepboldpe oTig
VANPECIES KOl EOIKOTEPEG AEITOVPYiEC TOL TTAPEYEL Kol KOAVTTEL 1] TEXVOAOYia P25, o1 omoieg

oatvovtatl otnv Ewdva 87 kot apopovv 61 axodrovda:

= AwAertovpyikotnro

= JloAlamhol TpounOevtég

= Ouodikn outiio

=  Emdoyn Aertovpyiag (conventional/trunked)

= Ac@dielo
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= AmodekT| TayKOGLL0 TPOTVTOTOINGN

= Evéhxtn kdioym

= QovnTikég Asttovpyieg Ko Aettovpyieg Letapopds dedopévav

= Awayeipion amod tov ypiot

= Amod0TIKOTNTO QACLLATOG

= Enektacipudtmro
Avapopikd g pe Ta TEYVIKG YOPOKTNPIOTIKG Kol TIG Pacikés mpodwaypapés tov P25, ot
®don 1, omwg Mon avaeépdnke Pacicbnke oe FDMA, pe ypiom xoavaiiov 12,5 KHz,
ypnowonotdviag ™ pHEBodo mpdoPacng evog ypfotn avd kavdAl. Mdiiota, Aettovpyel
avaAoyikd og €0pog cvyvotitev 136-174 MHz yuw VHF, 403-512 MHz kot 806-870 MHz
v UHF, ymoetoxd o e0pog cuyvotitev 746-806 MHz kot puktd. Apyikd, 1 vAomoinon tng
Ddong 2 eiye mpoypappotiotel va yopioet to kavdil 12,5 KHz og 600 vrodoyég 6,25 KHz, 1
FDMA. Qo1600, amodeiydnke mo anodotikd vo xpnotpomomBodv o1 VITAPYOVGES EKYMPTCELS
ocvyvotntov 12,5 kHz o Aewtovpyla TDMA, pe Pacwkotepo 6perog tn Peitioon g
duapkela Long g pmatopioc. H xivinon eovig o éva cuatnua @dong 2 ekméumel pe to
mnpn 12,5 kHz avd exydpnon cvoyvotntog, 0mmg Kavel éva cvomue ®dong 1, wotdco 10
Kével pe tayvtepo pubud dedopévav 12 Kbit/s emitpénovtag 600 TOVTOYPOVES UETAOOGELG
QemVNG. Q¢ T€T01d, T0. PAdIOPOVA GUVOPOUNTOV EKTEUTOVY emiong pe mAnpn 12,5 KHz, aAAd
Ue EMAVOAUUPAVOUEVO TPOTO EVEPYOTOINGNG/OMEVEPYOTOINGNC WE OMOTEAEGUO, TN LUOM
uetdooon kol emopéveg 1oodvvapo 6,25 KHz avd kdbe padidpmvo. Xt Ddon 2
ypNolLonoteital mAéov o amokmowomomtig eovig Ilponyuévng Aéyepong IoAlomidv
Zovav (Advanced Multi-Band Excitation - AMBE+2) yio va LEUOGEL TOV amottodUEVO poud
uetdooong bit, £101 doTE £vo KOvAAL VNG va. amartel uévo 6.000 bit avd devteporento
(ovumeptiopPoavopévng g dOpBmong cEUALIT®V Kol TNG ONUATOdOTNONS), £VAVIL TOV
dutho¥ amortodpevov pubpod Tov Kmdtkomomt) ewvig Bedtiopévn Ayepon ToAlamAdv
Zovov (Improved Multi-Band Excitation — IMBE) tg ®dong 1. H cvvoliky amddoon tov

KavaAlo0 givar 9.600 bit avd devteporento [242].

Interoperability Multi-vendor

Evolving

Multiple talk

Spectral efficiency groups

Conventional and

User driven trunked

Q e Secure
%0/ ygwvY
Voice and data

Global standard
Flexible coverage

Ewovo 87. Yanpeoieg tov P25 [244]
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d. ITAeovektiuozo Kol pelovektporo Tov P25

Ta déxa Kopveaio, 0péAn Tov P25 dnwc mapovsidotnkay and v Opdde Evdtapépovtog trng

Teyvoroyiag P25 (Project 25 Technology Interest Group - PTIG) ot 61ebv éxbeom

Aemkovovidv to 2018, arotvrndvovtar oty Eikova 88 kot avaidoviol wg akorlobbmg:

A&lomioTio Ko 0mdd0om 0T SNUOGLO, AGPAAELN

Koald kaBopiopéves, Tomomompéveg Slemapés aépa Kot EVGUPUATNG GUVIEST
ITAnBdpa cvotudtov mov Eemepvoiv ta 2250 kot mApmg Aettovpyikn Paon
Zwovtavy oyopd pe meplocotepovg amd 3 dwdekddeg mpopnbevtég Ko TNV
TPOTLMUEVT TEXVOLOYID Y10l OLLOGTOVOLUKES ETLYOPNYNOELS

Awprdg eEgAiEiun teyvoroyia og véeg duvatdtntes, avofaduicels kot TpoTumIa
Amddo0m Kol SIOAEITOVPYIKOTNTA (EK TV OveEAPTNTOV SOKIUMV)

EEapetiky motdtntar Myov (€éviaom kot gukpiveln) o€ GLVOLAGUO HE VYNANG
amOd00NG PASIOETIKOWVMVIES Y10 TEPPAALOVTO dNUOCLUG AGPAAELOG

A&omotn, olyovpn emroyn] yuo Kpioleg emuKovovieg KoTd T SIPKELL PLGIKOV
KOTOOTPOPAOV Kol KPIGILOV YEYOVOT®V

Teyxvoloyia kaBodnyoduevn amd tov ypnot He vmootNPiEn o€ TOAAEG (mveg

GLYVOTNT®V

Emopévog, ta mheovektiuata tov mpotomov P25 givar caen kot apopodv kopla To Skt

INUOGLOG ACPAAELNG KO TIG AETTOVPYIKES OMOTOEL, KAOMG TaPEYOLV:

BeAtiotomompévn yio KGAvym gupotepng TEPLOYNG LE XoUNAN TUKVOTNTA TANOVGHOD
Meyarbtepo gvpog amd 1o TETRA ot ®@don I (FDMA), aArd oxeddv to 1610 0N
®aon 11 (TDMA)

Yrootpién yio TovtdYpovn HETAd0oN

Amodederyuévn  Asttovpyikotnto (Bpiokovial 6To0 YOPO TEPIGGOTEPES OMO SVO
dexoetiec)

Amodederyuévn dtaAettovpytkdTnTa

[MoAAég etaipeieg mapdyovv mpoidovio P25 pe amotélecpo va  TPOKOTTOVV
OVTOYOVICTIKES TILES Y1 TAL TPOIOVTHL

Koldmtovy éva eKTeTOUEVO GUVOAO YOPOKTINPIOTIKOY ONUOCLOG OGQAAEING KOl
KPIGILOV EMKOVOVIDV

AvvoTdTNTo Y10 KMUOK®TH OVATTUEN, KOTE TIG OTOLTHOEL KOl TIG OVAYKES TOVL (pOpEQ
AleVKOADVEL TNV TPOG T TOW AELTOVPYIKOTNTO GE KPIGULO Y10 TNV OTOGTOAN

neppaiiovta
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Public Safety Mature, well defined,

Grade Reliability Air and Wireline
and Performance Standardized
Superior Security e e Interfaces
using 256 bit AES with ///. —
OTAR » <l

gLE §$S o g
A User-Driven Wi\ Ay
Technology with support
at numerous frequency

A Large Installed Base
of over 2250 Systems
bands /

A vibrant market-place with
more than 3 dozen suppliers
and the preferred technology
for Federal Grants

The reliable, de-facto, choice for
mission critical communications .

during Natural Disasters and 7
critical events i

Superior Audio volume and
clarity combined with high
performance radio designs for Independent testing for
Public Safety environments performance and
interoperability

Ewova 88. P25: Aéka kopoaio opéin [245]

S .//’/ Alive, active, technology that

I continues to evolve with new
capabilities, upgrades, and test
standards

AvTtioTor 0 TO HEOVEKTNHATE TOV CPOPOLV KVplmg:

= [leplopiopévn dvvatdtnto petddoong dedopévav (€ng 9,6 Kbps) kot kabuoteproeic
o710 mpoTvmo ¢ Daone 1.

= Avénpévo k66Tog TPOUNOELNG TOV DAIKOV, TAPH TOV VPIGTAUEVO OVTUYOVIGUO

= XounAn avoyn vy TopepPorég

= H Sl0AetoupyKOTNTO OTOLTEL TPOGEKTIKO GYESOOUO KOt YEPIOUO

= ENUOVTIKEC KOBVOTEPNGELG NYOVL KOl TOLOTNTOS CLTOV, E€LOIKOTEPO GUYKPITIKA LE
avaAoYIKn Aettovpyia

e. Ilepumtmoeig yprong tov P25

Avaeépinie 1on 61t T0 P25 oAb ypryopa Eemépace to ovvopa tov H.ILA. ko €ywve 10
avtimado 0éo¢ oTig kpicueg emkowvavieg, poli pe o TETRA mov Oa dodue otn cuvvéyela.
v Ewova 89 mopovcialetal (o moykOGHL0 OTOTUTIMON TOV XOPOV TOL YPTCLLOTOI00V
onuepa v TAateopua P25 yia ta diktva dnuodclog aceirelag, gite o¢ Pacikn texvoroyia,

€ite eVOALOKTIKG Kol VTOGTNPIKTIKG (oG PacIKng.

L AW
NS L LT

Australia Canada El Salvador Kazakhstan Philippines Trinidad

Austria Chile Eritrea Kuwait Russia Tunisia

Azerbaijan China Finland Latvia Saudi Arabia Turkey

Bahrain Colombia India Laos Singapore United Kingdom

Bermuda Costa Rica Indonesia Malaysia Slovenia USA

Botswana Czech Hong Kong Mexico South Korea United Arab
Republic Emirates

Brazil Ecuador Jamaica Nepal Sri Lanka Venezuela

Brunei Egypt Peru Switzerland Vietnam

Thailand Zimbabwe

Ewova 89. Xdpeg mov ypnopomotovy Ty ahat@éppe P25 yia diktoa dnpécrog acedrerng
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5.2.1.1.2 Terrestrial Trunked Radio (TETRA)

a. lotopkd otoysia

To mpoétumo emcowvwviag TETRA avortdoydnike ond 1o ETSI ko éywve gvpémng yvmoTto.
A@popd €va GUVOLO GYETIKOV TPOTOI®V, GTO, OTOIO. AVOPEPOUACTE WE TOV OPO TPOTLTO
TETRA. Ao v mpdn tov £K600T £€0C KOl GTILEPT, XPNCILOTOMONKE KOl YpNCGILOTOLEiTOL

1060 OTIG KPIoIES EMKOIVOVIES, OGO KO Y10 EUTOPIKOVS GKOTOVG.

To épyo TETRA Eexivnoe t dekaetio Tov 1980 ko cvykekpyéva 1o 1989 gppaviotnke mg
Kwntdé Ynoewko Tootmue Padiopdvov (Mobile Digital Trunked Radio System - MDTRS)
Kol akoAovbmg, oto péca g dekoaetiag tov 1990 petovopdotnke oe TETRA. Apywcd, T0
TPOTLTTO WOV TTPOPAEPONKE MTaY YvwoTd w¢ tpdtumo TETRA Voice plus Data (V+D). Adyw
g avaykng mepattépm e&EMENG kot Pedtioong tov TETRA, 10 apyikd mpdétuvmo V+D sivan
mAéov yvootd og TETRA Release 1 (ETSI ETS 300 392-1/1996-02-15) [246]. Ot mpidteg
EMKOVMVIEG TOL TPOTOTOL AVTOL EYVOV TPOYUATIKOTNTA TO 1996. Xtnv £ékdoon avth
TumomOMONKAY VANPESIES POVNG KOl OTOWEIDNOES vanpecieg dedouévav. To mpdtvmo
TPOEPAETE TIG OVVOTOTNTES SIEKTEPAIMGTG VINPECIOV POVNG Kol EWIKOTEPO OTOUIKNG KANOTG
(emkowavio évag mpog éva — Pacikn oe OAQ Ta OIKTLO, EMKOWMVING), OHOSIKNG KANONG
(emkowavia évag mpog TOAAOVC), KANONG EKTAKTNG AVAYKNG — TPOTEPALOTNTAG, TI) OLULTHPNON
g KANong ®ote vo SlacpaAileTor va unv amopplpbel avtn o€ TEPITTOOT KATEIANUUEVOV
SkToov, TNV TOPOoYN OEKOEEL OLOPOPETIKMY EMMEOMY TPOTEPAOTNTOS, TN AvVOULKN
Ouadomoinon tov Xvppeteydviov oe Kinon (Dynamic Group Number Assignment -
DGNA), ™ p00on tov déktn o€ Aettovpyia akpdacng Tov mepPdiiovtog ywpic va. givat
YVOOoTO OToV XpNoTn, Tov KOaBOpIopUd TEPLOYNG AETOLPYIOg T®V YPNOTOV KOl TNV
ETEPOYPOVIGUEVT] €l0000 €vOg otafuov o €va Kavail O6mov Mdn mpaypoTomoleital pio
emkowovia. Ot vanpecieg dedopévov NTOV COPMOG MO TEPLOPICUEVES KOl GUYKEKPLULEVA
EMETPETOV TNV OTOGTOAN oVVTOU®V dedouévav (Ue pEYloTo €0pog dedopusvav ta 256bytes)
yvoot) o¢ Yanpecioa Toviouwnv Asdopévaov (Short Data Service - SDS) kot v 0moctoln
TOKETOV SEGOUEVAOV IOV dNUovpyovoe Tig Tpobmobéaeic To diktvo TETRA va petatpénetot

og vrodiktvo IP (ITpotoékorro [Makérov Aedopévov —Packet Data Protocol -PDP) [247].

H avéyxn yio tepartépom eEEMEN Kot dapkr| PeATimon TV TEYVOLOYLDV, DGTE VO KOADTTEL TIG
QTOLTNOELS TOV YPNOTOV OTO TANICIO UEALOVTIIKAV ENMEVOVGE®Y, OAAG KOl TNG SUCQAAGNC
g pokpolmiog odynoe 1o 2016 otn devTepn £€KO0GT TOV TPOTVLITOV KOl GUYKEKPLUEVO,
TETRA Release 2 [248]. Ztnv devtepn £kdoon mpoPrépdnke n dvvatdmrta tov TETRA va
Aertovpyel TEPA amd 1o apyiko opto euPéretac tawv 58 Km kot edikotepa émg ta 83 Km, 1
Agrtovpyia. Koppov (Trunk Mode Operation -TMO), n kodwkonoinon Ilpocappoctikod
TMoAlamhod PuBuov (Adaptive Multiple Rate -AMR) [249], 0 povnTiKOg amoKmIKoTo TG
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WIKTAC O1éyepong mov AGY® TG KOTOAANAOTNTAC TOV KAALWE ETMITUYNHEVO OTPOATIWTIKES
epoppoyés tov NATO kot téhog pic okwcddorov véa vanpecia, n BeAtiopévn Yanpeoio

Agdopévov TETRA (TETRA Enhanced Data Service - TEDS) nov gilodo&ovaoe, T dedopévn

ETOYY], VO ETLTUYEL KOAVTEPT PETAPOPE OESOUEVDV.

b. Baowa otoyeia apyrtektovikng TETRA

To TETRA egivor éva ynowokd @opntd podocOoTNUE EMKOWVOVIOS Tov meplopiletan
oVoleTIKG ota Tpia TpdTa entinedo Tov poviéAov OSI [52]. Ta Pacikd dopukd GVOTATIKA TG
apYITEKTOVIKTG OV cvvBétouy to TpdTVTo TETRA @aivovtar oty Ewove 90. Mia tumikn
apyrtektovikr] dwktoov TETRA  mepihapfaver tovg kopPovg (nodes), tovg omoiovg
cuvavtovpe ot Piproypagioc kot pe tov 6po Ymodoun Metaymyng kot Awyeipiong
(Switching and Management Infrastructure — SWMI), ot onoiot dtacvvdéovtar — vtootnpilovy
TOVG Kivntovg otadpovg Paong (Mobile Stations - MS) kot tovg diavopeic (Line Station —
Dispatchers). "Evag 1 mepiocdtepot kopPot givar duvatd va vap&ovy og pio dopn dkTvov
TETRA. Ot koppot cuvdéovtar pe to Kévrpo Awayeipiong Awctvov (Network Management)
7oV €EAGPAAIlEL TNV ATPOGKOTTN AELTOVPYia, TN GUVOAIKY OLOYEIPIOT KAl GLVTAPNOT CVTOV.
Emiong, mopéyetar n dvvatdtto on’ gvbeiag cuvoeonc TOV QOPNT®OV GTOOUMY, aKOUN Kol
gvovpuata, pe tov tepuatikd efomhoud (Terminal Equipment), o omoiog pmopei vo
nepAapPavel popntovg VITOAOYIGTEG 1) VTOAOYIOTEG ¥e1POG [59]. O kéuPot amotelovvTal omd

T° akoAovba Pacikd Sopkd cTotyeia:

=  Ytabudc Baong (Base Station - BS)

=  Eleykmig Ztabudv Baong (Base Station Controller - BSC)

= Yoo Awyeipiong Awtdov (Network Managements System — NMS)

= Kévipo Metaymyng ®opntdv (Mobile Switching Center — MSC)
Meta&d TmV OVIOTHTOV AUTMV VITAPYOLV 1EPUPYIKES CUVOEGELC TOV TOIKIAAOVY VALY LE TO
uéyebog tov SkTHOV, GAAG KoLl TOV KOTOOKEVAGTH, 0ndTeE givarl mOavOe va. GLVAVINGOVUE
SLAQOPEC TOPUAAAYEC KOl GUVOLOGUOVE. To ONUOVTIKO OU®MG MG TTPOG TN AEITOLPYIN TOV
KOuPov eival 0Tt gkterel evaAlayr Kol HETABOCT TANPOPOPIDV (POVAG KOl OESOUEVMYV),
kaOd¢ emiong O6TL TepAapPdvel mOAN dwacOvdeong pe GAAla diktvo kot dedopéva (PSTN,
ISDN, GSM, VoIP, IP «k.Axm) [250]. EmmAéov, otnv ova@epdUevn OpYLTEKTOVIK

TOPATPOVUE OTL TVTOTOLOVVTOL £E1 oNUAVTIKES demapég [251]:

= Awemogn oépa (Air Interface — il), mov avaeépetar otov padiodiovio puetacd g
KIVNTAG povadog tov ovothuatoc MS kot tov BS. Xty mepimtowon ovty
eEacearileTon M TANPNG cvvepyasio KOl CUUPATOTNTA TOV TEPUATIKOV GUOKELMOV

SLOPOPETIKMOY KOTACKEVASTOV UE Eva omolodnmote padiodiktvo TETRA.
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= Aemogn on’ gubeiog emkowvmviag (Direct Mode Interface — i2), mov emitpénel og 600
kwvntég povadeg TETRA va emkowvovouv HETOED TOVG, YOPIG TNV LITOYPEDON
dwapecorapnong evog BS. H cvykexpipévn diemoaen kabiotd to TETRA buutépag
YPNOTIKO GTIS OTOUTIGELS TNG ONUOCLOG OCPAAELNG Kol TOV KPICIUOV ETKOWVOVIOV
Kol O10popomotel GNUAVTIKE 0VTO 0 TO KLYEAOELT diKTVLA ONUOGLAG YPT|ONGC.

=  Evdoyevic demaon (Intersystem Interface — ISI — i3), mov mapéyet ™ dvvatdTTa
€VO0-OlOAEITOLPYIKOTNTOC.  Xvykekpiuéva,  diktve  TETRA  Swopopetikadv
KOTOOKELAGTMV, TOV TANPOVV TIG TPodiaypapég Tov ETSI, pmopodv va dtacuvoedody
petald tovg KoTA TETO0 TPOMO Mote vo. eEac@oAileTon 1 péylotn duvath
oLUPBUTOTNTO KOl GUVEPYOTICL.

= Awmogn (Line Station Dispatcher Interface — i4), mov mapéyer ™ dvvotdTnTa
GUVOEGTC TOV KOUP®V UE TOVG SLVOLELG

= Aemogn dwyeipiong diktoov (Network Management Interface — i5), mov mopéyet
duvaToOTNTO, GUVOEGNC TOV KEVIPOL OJlayeiplong OIKTLOL UE TOLG KOUPOLS NG
VTOJOUNG

= Awnoen teppoatikod géomopotd (Terminal Equipment Interface — i6), mov mapéyet

TNV SVVATOTNTO AVEEAPTNTNG OVATTUENG TOV KIVIITOV EPAPLOYDV TOL POOIOSIKTUOV.
Ta dopkd otoyeia mov cvpminpdvovy v apyltektovikn TETRA, extdéc tov 0cwv
avaeépOnkav oM sivoar o eEomAioudg Tov ¥PNoTN, EiTE ALTO APOPAE GE POPNTA Kol KIVNTA
TEPUATIKA, EITE GE KOVOOAES EKQMVITAOV Kol OLOYEIPIOTOV TOV EMLYEPNOLOKDY KEVIpwV. H
GUVOMIKT] OPYITEKTOVIKT], LE OMOTVIMUEVE GTO GOUVOAO TOVLC TO. OTOLXEI Kol TIG OLETMAPES
TETRA mapovoidlovror atnv Ewova 91.

i2 -
Mobile |+———— Mobile

) Station |_i6 Terminal
Station '”i‘ ‘/.’1/ * Equipment

TETRA SwMI
Network
Management
[i5
TETRA
SwMI
PSTN, Line Station
ISDN, (Dispatcher)
PDN
i1: Air Interface MSC: Mobile Switching Center
i2: Direct Mode Interface BS: Base Station
i3: Intersystem Interface (1SI) BSC: Base Station Controller
i4: Line Station (Dispatcher) Interface NMS: Network Management System
i5: Network Management Interface SwMI: Switching and Management
i6: Terminal Equipment Interface Infrastructure

PSTN: Public Switched Telephone Network PDN: Public Data Network

Ewova 90. Apyrrektoviki Tov diktvov TETRA [59]
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TETRA Standard Elements and Interfaces

Al - Air Interface (Trunked Mode)
DMO - Direct Mode Operation

IS| - Inter-System Interface

LS - Line Station (dispatcher)

LSC - Local Switching Controller
MMI - Man Machine Interface

MS - Mobile Station

NMS - Network Management System
PEI - Peripheral Equipment Interface
SBS - Site Base Station

SCN - Switching Control Node

SwMI - Switching and Management Infrastructure

TE - Terminal Equipment

 TETRA

REMOTE

ISl

Network

non-TETRA

Network
DISPATCHER u

PEI i

MS

=

Al Al ms

LSC

=

Ewova 91. Kopra sroyeio ko dierapés ductvov TETRA [252]

C. Teyxvoloywd yopaxtmpiotikd TETRA

Kdénow amd 1o otoyeion Tov GUVOETOLY TV OPYLTEKTOVIKN €ival Tumomomuéva, Yo GAAQ

VIAPYEL VO GOVOAO OONYIDV, OOTE VO GPNVETOL OTOVS KOTAOKELOOTEG 1 €AevBepion 6TO

TAOIG10 T ToinoMnC. 10e TepiTTOOT OUMC, Ol 0V GTO oNUEl0 oVTo T
A0iG10 vAoTOl e kGOe mepintwon opwe, a&iler v¢ avaeepbodv 6to €10 oWTO TOL

KOPLOL TEXVOAOYIKG YOPAKTNPIOTIKE Kol 7Tpodiaypapés tov mpotdmov. OAol ot mhpoyot

TETRA mpémel vo TpoceEPOouV VINPEGIEG Kol TEPUOATIKEC GUOKELEC 7OV TANPOVV TIG

avoeePOUEVES TPOSIYpOPES, Ot omoieg eppavifovtar otov IMivaxag 18 [250].

BAXIKEX ITPOATIATPA®EX

[Teproyn ovyvottwV

380 - 400 MHz yuwo. dnpooio acedareta kot 410 - 430 MHz, 450-470
MHz, 870-876/915-921 MHz yi0. eumopikéc epappoyés —
EMOYYEALATIKY YpNON

Apoeidpoun enkovovio,

Frequency Division Duplex FDD

Ebdpoc appidopounc . ,
emKowaviag 10 MHz katepydpevn Lebén
Evpog Lovng pepovomv 25 KHz

GLYVOTITOV

[MoAvmAe&io KovaAldY

TDMA pe 4 ypovoBupideg avd mhaicto kot 18 mhaicia avd
TOAAATAS TAQIGL0

Audpketa ypovobupidac,
TAOLGI0V, TOALUTAOD TAAIGIOV

14.167 msec, 56.667 msec, 1.02 sec

®opnt cvokevn): 15 — 45 dBm (0.03 — 30W) o¢ Prpata tov SdB

Loy0g exmopmng Ytabpog Baong: 28 — 46 dBm (0.6 — 40W) avdroyo pe v khdon
1o00G TNG KIVNTHG LOVEASOG

PvBuodg petédoong 36 Kbps

Awopdpemon 1/4-QPSK pe ovvtedeot roll-off a=0.35

Kwdwonoinon opriog

A-CELP (Algebraic Code — Excited Linear Predictive Codec , 4.8
Kbps)

PuBuog petédoong dedopévmv
(Data Rate)

‘Ewg 7.2 Kbps avd kavai (Time Slot) kow 28.8 Kbps pe

S€0UEVOT EVOG OAOKAN POV TAOLGIOV

ITivaxog 18. Bacwkég mpodraypagés padrodiktoov TETRA
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d. ITAeovektiuozo kot peovektiuoro tov TETRA

Ta mheovektnuato Tov Tpotutov TETRA givar cogpn Kot apopodv kopila To dikToo SNUOSLag

UOQAAELNG KO TIG AELTOVPYIKEG ATOITNGELS TMV OTOIMV KAAVTTOLV:

= YynAf mot0tnTo Kot VYNAY ac@AAELn OTIS ETIKOVMOVIES

=AM QOCHOTIKY] 0mOd00T KOl OTEPMOG  OMOSOTIKO Yol TEPIOYES LYNANG
nmokvotTog TANBuopo (4 xpovobupidec ota 25MHzZ - Ewdva 92)

= Evélkro gvpog (dvng dedopévov (ptavel Emg 28,8 kbps)

= JloAamiéc vmnpecieg oedopévov oe mpaypoatikd ypdvo (KatdoToor, GLVTOUO
dedopéva, dedopéva Aettovpyiag KUKAM®UATOC, dedOpEVA AgtToVpYiog TAKETOV)

= Half-duplex xou full-duplex emikowvmvieg

= Awiertoupykd pe diia diktva (TETRA, ISDN, IP, GSM)

= Yuveyng KaAvym

= KAMoglg £KTaKTNG avAayKNG

= Tpriyopn pobuion kinong

= Toavtoyxpovn emvn Kot dedopEvVaL

= Teyvoroyia avoryt®v TPOTOA®Y

210 petovektnuato 8o pmopovoape va eVIAEOVLE:

= Aev dwrifetan ot {dvn VHF

= Agv mapéyel ToVTOYPOVN LETAO0ON

= Agv pumopei va KOAOYEL TIG oot oelg HeTddoons dedopévay, kabdg ot pubuol eivar
yopuniol ko og kébe mepimTmon pn wKovol va 1KOvVOmomaoouvy Tig NN avénuéveg

OVAYKES

4:1 TDMA (Time Division Multiple Access)
4 channels per 25 kHz RF carrier

25 kHz channel spacing

Voice and data

4 channels 12
4

Carrier

Four user channels multiplexed
into one 25 kHz carrier

Spectrum
efficiency

Ewéva 92. Anotereopatikétnta TDMA oto TETRA [253]
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e. Ilepmtwoeig ypiong tov TETRA

Onwg sivor ovapevouevo vrapyet mAnbopa nepumtdceny ypnong tov TETRA 1660 oTig
KPICUUEG EMKOW®VIEG, 0G0 KOl OTIC gumopikég opaotnpotreg. Ta diktva TETRA mov
YPTCULOTOLOVVTOL A0 TIC KVPEPVACELS Yo TN ONUOCLO OCPAAELD, TIG OTPUTIMTIKES, OUVVTIKEG
Kol GAAEG ONUOCIES VTN PECiEG KO TIC Kpioeg vTodoués emepvolv onuepa to 250 avd tov
Koopo. Xapaktplotikd napddetypo arotélece 1 etopeion Airwave otn Meydin Bpetavia, n
omoio avélaPe TiG emKOV®VIES Yo OAOLG TOVG YDPOLVS KATA TN dtbpkeld TV OAVUTIOKOV
Ayovov tov 2012 oto Aovdivo, ypnotponowwvtag TETRA. Xnuepa, 1o diktvo avtd Stabétet
3600 otaBuovg Pdaong wor mepimov 350.000 ypnoteg. O eBvikéc vanpecieg dnuociag
aGPAAELOG TOALDV Y0pdV ypnotporotovy ta diktva TETRA. Mepikéc povo €€ avtmv givat:
Atyvmtog, Avdopa, Avotpia, Batikavo, BovAiyapio, I'eppavia, Aavie, EAAGoa, Hvopévo
BaoiAelo, Iopani, IpAavdia, lopdavia, Kpoatia Mraypétv, NopPnyia, [Toptoyoiio, Povpavia
ka1 Zowndia. Emiong, ot odnpodpopikéc cuykovovieg (voyeleg | vépyeteg) g EALASoC,
Pooiag, lonaviag, XiAng, AAyepiag, Me&ikov, Bpalidiag, to péoa poalikng LETopopds o€
Iomavia, Ovyyapia, KolouPioo kow Hvopéveg IMoArtelec Apepikng, To 0€podpoOo. Tov
EXevbéproc Beviléhog oty ABnva kot g Biévvng oty Avortpio. O katdhoyog 6mwmg sival
OVOLEVOLEVO EIVOL LOKPOGKEANG Kol amodetkvoel 6Tt To TETRA ypnowonoteitor onuepa wg
pio amd Tc Poacikég  TEYVOAOYiEG emKOW®VIOG OMUOCIOG  OOQOAEWG, €ite  KOT®
ATTOKAEIGTIKOTNTO, €ITE VTOCTNPIKTIKG G GVVOLOOUO pE GAAec Texvoroyiec. Mdliota,
neplocdTEPEG amo 120 ydpec moyKoouing ypnoiponotovy omokAielotikd diktva TETRA yuo
TG Kpioweg emkovmvieg tovg [254]. Lo mhaictlo avtod, omd v ékdoon tov TETRA Release
2 émg Ko onuepa £xovv avolnedel moikilec mpwToPovAicg Kot yivetal TOAD dOVAED HGTE TO
apotvno TETRA vo e&axorlovdnoel vo Bpioketon otn 0éon mov katdpepe va Bpedei. To
GUVOAO TOV ETOLPEIDV TOPAYMOYNG TEXVOLOYIDV ETIKOVOViNG TOL Tapdyovv mpoidvta TETRA
G€ CLVEPYOOIN LE TAYKOGUIOVS OPYUVIGUOVS TPOTLTOTOINGCTNG KPIGIL®MV EMKOWVMOVIAOV TOV
aPOpPovV To diKTLO ONUOCLHG acPdAelng epyalovial TPog TNV KoTeLhLVET eELYYXPOVIGHOD
tov. Oewpeiton oxeddv PEParo 6t o mpodtvmo TETRA ko ta Sdpopa mpoidvta tov o pog

ATOGYOANGOLV, KUPLOL GTO €YYV LEALOV aTh TV KatevBuvon).
5.2.1.1.3 Digital Mobile Radio (DMR)

a. lotopd otoysia

To DMR egivor évo axoun ovoiktd TpdTtumo padlosmikovmviag tov kabopiotnke amd to ETSI
10 2005, ®¢ o Guesn ynelakn avtikatdotacn tov avoloyikod PMR [255], to onoio étuye
gupelog YpPNoNG Kol amodoyns and KOTUCKELOOTEC TOYKOGUIMS. INUAVTIKO pOAO G owTod
SladpapdTice Kal To yeyovog 0Tt o Tpotvmo DMR cuppopedverol e Tig Tpodiaypapég Tov

kaBopilel otig padroemicovovieg kot 1 Opoonovolokn Emitporny Emikoweviov tov HILA.
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(Federal Communications Commission,-FCC®), emopévac ievpivinie duvitikcd 1 ayopd kat
TO0 evolaPEPOV Yio TN véa TOTE TEYVOAOYin Eemépace ypnyopa To gupmmaikd cvvopa. O
TPOTOPYIKOS 610x0c Tov DMR nMtav va avomtodel oKovopkd Kol Tpoottd ook
OLOTALOTA e OYETIKA YounAn moAvmhokotta [57]. To mpwtdokoAlo DMR kaAdmTel Tpelg

TpOTOVG Aettovpyiag, Toug emovopalopevovg Tier |, 1 ko 1.

Ta mpoiovta DMR Tier I mpoopilovrat yia xpnon o un adsiodotnuéveg (oveg tov 446 MHz
Kot yi© autd meprypdgovior g pn adetodotnuéve  (unlicensed). Tlapéyovv eumopikég
EQUPUOYES YOUNANG KOTAVAAMONG KOl TEPLOPIGUEVO aptBpd Kovalidv. Ot GUOKEVES TG
GUYKEKPIUEVNC AE1TOVPYiOG etval KOTAAANAEG KOTA BAOT) Y10, TPOCWOTIKY YPNOMN KOL VoY

Kot 8gV OTOTOVV KAALVYT €VPEING TEPLOYNG, 1| TTPONYUEVA XOPAKTNPIOTIKA [256].

To Tier Il kolomter adsiodotnuéves {oveg edopatog, Katd Baon coppatikd padiopmvikd
ovoTNUTA, €iTe KIVNTA, €ite PopNTa MOV Asttovpyodv oe (dveg cuyvotrtov Private Mobile
Radio, PMR orn6 66-960 MHz. To mpétvmo ETSI DMR Tier Il ovoudletar copPotikd
aderodotnuévo (licensed conventional) kot omevbOveton oe ypfoteg mov yperdlovral
(QOCUOTIKT  amO00GT], TPONYUEVES AEITOLPYIEG QOVNG KOlU EVOOUATOUEVES VLINPECIES
dedopévov IP og adelodotnuéveg Lmves yio emucovmvieg vymAng woyvoc. To mpdTLTO AVTO
kaBopioe emucovovia TDMA dvo Bupidwv oe kaviha 12,5 KHz, yeyovdg mov eni tng ovsiog

TPOCPEPEL NIMAAGLAGUO YOPNTIKOTNTAG EVOVTIL TNG OVTIGTONG OVOAOYIKNG EMKOWVMVING.
[256].

To DMR Tier III kaAdmter ) Aertovpyio koppov oe {dveg cvyvotntov 66-960 MHz wot
ovopdletar emiyero adeodotnuévo (licensed trunked). To mpdtvmo Tier I kabopilel
emkowvovie TDMA 600 Bupidwv og kavaro 12,5 kHz. To Tier III vrootpilel yepiopd
POVNTIKOV KOl GUVIOU®V UNVOUATOV, HE EVOMUOTOUEVO UnvOpate Kotdotoong 128
YOPOKTNPOV Kol cOVTOUHO unvopoate €mo¢ kot 288 bit dedouévov o€ S10QOPEC UOPPEC.
Yrootmpiler emiong vanpecic  mokétv  OedOpEVOV  GE  OLAQOPEC  MOPQEC,

ovumeptiapBovousvne e vrootmpiEng yio IPv4 kai IPv6 [256].

b. Baowd otoyeia apyitextovikng DMR
To DMR egivat mo KoTtdAANAO Yio PEYAAES AYPOTIKEC TEPLOYEG UE YOUNAN Kivnomn, Omov 1
TaVTOYPOVN peTddoon Aettovpyel koAvtepa. Ta Pacikd otoryeio TG APYITEKTOVIKNG, OTMG

napovctaovral kot oynuatikd oty Eucova 93 ko meptrapfavouv [57]:

= Aiktvo IP (IP network): Eivar m payokokoid evog diktoov DMR, mov cuvdéet
tonofecieg Kol TOAEG, OLOKOUIOTEC KOL EQPAPUOYEG, YPTCLUOTOIDVTAG OPOUOAOYNTEG

diktvwong mov Pacilovtat og IP.

% https://www.fcc.gov/
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= [Torec (Gateways): Xpnoiomotovvial yio T cOvdeon evog diktvov DMR pe cuokevég
Kol e&mtepkd cvotnpata, to. omoio pmopel va givor o dNUOGLO THAEPOVIKO dikTvO
(PSTN), éva Idiwtikd Avtariaktipo Ymokataotnudtov (Private Branch Exchange —
PBX) mov mapéysl eocwtepikn emkowwvio o€ évav opyaviopd M vmootnpilet ™
Swyelpion eloepydpevov Kot eEepYOUEVOV TAEPOVIKOV KANCEMY OLTOV, OVOAOYIKOUG
otafpovg PBaong ol tov omoiov vmootnpileTor 0 EAEyX0C KANGE®V, UETAYMYNG Kol
TANPOVG eVeVpUOTNG Agttovpyiag, To dtadiktvo, | Tepuatikdc Amoctodng I'popung
(Line Dispatch Terminal — LDT) mov mapéyetl T duvoTOTNTO EXKOWVOVIOG HE UEYOAO
apOpd ¥pNoTOV PASIOPAOVOL.

=Kovoora omoctoréa (dispatcher console): Ilepiypdoer otoiyeio mov Pocilovion oe
VTOAOYIGTH Kot TapEXOVV duvaTOTNTEG EVPEING EUPEAELNG Y10 EMKOV@VID LE OAOVG TOVG
YPNOTEG TOV SIKTOOL Y10 TV EKTEAECT EPYACLDY UTOGTOANG,.

= Awyeipton dwctvov (management): IlepihapPdvel éva 1 TEPIGGOTEPO GLGTLOTO TOV
Bacilovtal e VTOAOYIGTN KOU GAANAETIOPOVV Yio TNV TOPOYN TOIKIA®V AEITOVPYIDV
Om®G M OUOPPMOOT TOV OTOEIDMY SIKTOOV KOl TOV GUOKELMV TOL YPNOTN, M
TOPOKOAOVONGN KOl 1] avaPOpd XPMONG, OTAOOCTG KL 1] KATOYPOPT) GPOAUATOV.

= Alokopotég epappoyav (applications): H dwoyeipion diktvov DMR Pacileton oty
mavtoyov mapovoo IP. Emopévag, n dacvvdeon twv otolyeiov Tov Kot ev TEAEL 1
avamtuén Tov KobicTaton GYETIKA EOKOAN.

= Koppog DMR: Tlov meprypdget tn diachvoeoT tov otabudv Bdong pe toug Kivnrovg
oTafpHoVG EVOC SIKTHOV. XTNV OVOPEPOUEVT] EMKOWVMVIO EUTAEKOVTAL TPELS EEYMPIOTES

dtemapéc: (o) dtemagpn| aépa, (B) demaen Koppod kot (Y) demapn EPapUoyns SESOUEVAV.

H Swenoen oépa DMR (air interface) ot ta mpotéxoAla oe avtrv vrootnpilovv Tig

emkowvovies peta&d BS ko padopovikev otadudv (kivntoi, popnroi, otabepol), kabmg Kot

peta&d dvo otabudv an’ gvbeiog yio dpeon Aettovpyia.

Site 1

MS

i Site N
il

DMR
NODE

Dispatcher
Consoles
Management Gateways \ Applications
Internet LDT AnalogBS PBX PSTN
BS: Base Station PBX: Private Branch Exchange
MS: Mobile Station PSTN: Public Switched Telephone Network

LDT: Line Dispatch Terminal

Ewkéva 93. Apyrrektoviki apotomov DMR [57]
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H Siemaen xoppod DMR (trunking interface) kot ta mpotoxolia ¢ avtiv kabopilovv
dpopordynon, o0rwg deEodikd avaAvetor oto npdtumo tov ETSI TS 102 361-4 [257] ko
€101KOTEPQ TIG dadIKacieg TOV oyeTilovTaL e TOV KOPUO KOl aPpOopOvV TOV EAEYXO KANGEWMV
KoL TIG EKYOPNOES KavalM®dy ot demaen aépa. Ot diemapég HeTaED TV TOTodecLdY HECH
oV dkTvoL IP vAoTol0hVTAL KUPiWG e AoElg TV TtpounBevtdv [57]. Mdlota, 1 KoTtovoun
KOVOAIDV GE U0 0EQOUEVT] KANOT YIVETOL ADTOUATO, LEGO OO 10, S10tKaGio TOL TPoPAETEL
EKYMPNOT KavoM®dV eAEYXOV kol KukAopopiog (amoxkAelotikd M un). Mo evdapépovca
OTTIKT NG OPYLTEKTOVIKNG TOV GVLGTHWOTOG Kopuov Ttov DMR (Trunking) mapovoidleton
otV Ewoéva 94 amd v etaupeio Caltta Communications, uyatpikn tov kivelikold KoAocco

ZTE, 6mov mpok0TTEL 0 Kupiapyog pOAOC TOL dlakooth dayeipiong tov diktdov [258].

H éienoen spappoyng dedopuévov DMR (data application interface) emitpénetl otig Kovooieg
QTOGTOANG VO EMKOWVOVOLV UE TOV €EO0MAMOUO Tov totdtomov (MS, BS, emavainmrec,
kouPovc). H diemaen avth avortdydnke amd uéin g Evoong DMR (Digital Mobile Radio
Association) pe o10x0 VO EMTPEYEL OTIC E€QPAPUOYEC Vo  emOEEANBOOY  omd ™
SwAertovpyikOTNTO HETOED oG €QOPUOYNG Kot vrodopumv DMR  amd  dapopetikovg
npoundevtég [256]. To mpwtdkorro givor yvootd wg Ipodiaypapis Atemapng Epappoyng
(Application Interface Specification — AIS) kot aeopd og o GLAAOYY  avorTOV
TPOSYPaP®V OV 0pilovV TIG SETOPES TPOYPOUIOTIoNOD gpoppoydv [57]. "Eva omd ta
TAEOVEKTNLLOTA TTOV TTOPEYEL TO TPOTOKOAAO €lval OTL EMTPENTEL GTIG KOVGOAEG OTOGTOANG VO
ovwvdéovton oe uo. Bopo Ethernet oe BS 1 o€ emavolmieg Kol VO ETKOW®VOOV
ypnowonotdvag IP. Avtn n pébodog amlomolel onuavIIKd TNV £YKOTACTAON KOl TOPEYEL
a&roonpeintn eEokovounon kootovg [259]. H minpng Aettovpyia, ot mpodiaypaég antov, 1
OPYLTEKTOVIKT] TOV SEMOPMV TOL KOl 1 GUVOAKN EMOKOMNGCT TNG AELTOVPYIKOTNTOS OV
napéyel meprypagpovial oto [260]. Xe ovykplon pe po acvpuatn demaer, to AlS éxet
onuovtikd mieovektnuata. H evovpuotn demoen mopéyelt eveMéion yoo ™ Oloyeipion
UEYOAOL aplOpoD OUAd®Y KOl LELMVEL TV TOOVOTNTO O XEPIGTAG TNG KOVGOANS VO YAGEL UIOL

KAqon N i £veelén éktaktng avaykng [259].

A 0w
A\ - Z Control Room
A A "
; 030%\ i ‘@ i
@ 5& —= Ji=im  Dispatcher
\
o3=Se -TeD:
DN A& A — m Authorization
-=is, Encryption
) = &
i ol -oia *'@ Recording
=i | [ g Gis
Lt-l == <)
'—m; N psm
RAN D Other  Interoperation
g S System
i ‘ S pasx
NMS Core Network

Ewkéva 94. DMR apyrtektoviki] cvotipotog Koppov [258]
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C. Boaowd teyvikd yopoktmpliotiKd tov tpotvmov DMR
Ta meprocdTEP OO TOL KOUPBIKNG ONUOGIOG TEYVIKA YOUPUKTPIGTIKG TOV TPOTOHTOV £YOLV NN
avapepei, kabbg Non anotvrmdnke 6t otig Tier I ko 1 uéBodog mpdcPacmg oto Kavail
givar 1 TDMA, 10 g0pog tov Kovaio gival oto 12,5 KHz kot o apiBudg tov ypovobupidmv
glvar Vo, YEYOVOG TOV EMITPEMEL GE €vo, KAVAAL Vo, VTOoTNPilel 600 TOLTOYPOVEG Kol
avegapmreg kKAnoes. H amodotikn alomoinomn tov dobécion pacuatog TpoKOTTEL YPUPLKE

ka1 oty Ewcova, 95.

[MAéov 1tV dGAA@V, pe Ttov Tpdmo owtd emtvyyaveror omddoon 6,25 kHz evo
gloylotomolovvtar ot avdykeg oe mpopnbewn eEomhopol (emovaAnmreg). Xproipomnotel
Aopdpooon Zvyvomrog Teoocapwv Emmédwv (Four Frequency Shift Keying - 4FSK) kot
Kodwkoromt ophiog AMBE+2. H @acpatiky amddoon givar 0,768 bit/Hz mov emtvyydvet
1Bavike puOpd petddoong dedopévov 9,6 Kbps. H ymoeaxn texvoroyic DMR dwatnpei v
o0 PWVNG 6€ peYoAdTEPO €0pog amd v avoroyikn (Ewdva 96), edikd oto mo
QTOMOKPVGUEVE GKPO. TOV EDPOVG HETAG0ONG. X~ anTd EUTAEKOVTOL GUVOALKG 14 drapopeTikol
KOOIKOTOMTEG TOV TPOTOTOV, 7OV  YPTCULOTOLOVVTOL OVOAOY®OC TIG OMUITNOEL, 7OV
Katapépvouv vo eEaieipovv tov B0pvPo oe onuovtikd Pabud kol va avoadopodv cruaTo
VIOPaOUICUEVOY  UETOOOCEMY TOPEYOVTAG £ETCL TOLOTIKEG QMOVNTIKEG AELTovpYieg oF

KOVOTTOTIKNY euPéreta kot og petafaildpeves Kotootdoelg nediov [256].

12.5 kHz
analogue
voice channels

1 analogue
voice path

in 12.5 kHz
channel profile

12.5 kHz
analogue
voice chanels

:
1
1
aths wih TOMA G2 K DA Borriied ty merit
F 13 permi y regulations
4 in 12.5kHz 3 or not recommended
channel profile due to interference of
- adjacent channels at the
same site

path achieved :
in existing e
12.5 kHz license A
; 1

|

1

|

Digital Digital H H
9 - Digital

Ewéva 95. A&omoinon ¢aopnatog - Kavaldv Yneloks Kot aveloykig Aertovpyiog tov DMR [261]

-95dBm -104dBm -116dBm
:"‘-:::\
> \
]
% Analogue Repeater msa=
E Analogue ==
- Digital Repeater =
Digital \
Stronger Weaker

Signal Strength -dBm
Ewéva 96. Bedtioon gvpovg pe DMR og ovykpion pe avaroyiko [256]
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d. ITAeovekthuozo Kot peloveKTHpOT ToL Tpotutov DMR

A6 ™V avAALON TOV TEYVIKOV YOPOKTNPICTIKOV KOl TN OKYpAQNOoT TNG OPYITEKTOVIKNG

oV avoltov mwpotumov DMR, éyovv @avel 10N To Poocikd TAEOVEKTNUATO OWTOV, OTMG

avaALTIKA Tapatifevtal ot cuvéyeln kat avordovto oto [57] [261]:

Ztfapo, a&ldmoTo Kot SAEITOVPYIKO, UE QLENUEVO ETITEDD OGPAAELNG AOY® TNG
Kpurroypdenong and dKpo o AKpPo

AmAOCI0GUOG TG YOPNTIKOTNTAS GE VIAPYovTa adg0doTUéVE KavaAla, Kabdg M
Aertovpyioo TDMA emutpénel og éva povo koavih tov 12,5 KHz va vrootpilet
Tavtdypova dvo aveEaptnteg kAnoels. Emtuyydver péypt 1.200 ypnoteg oe évav
1610TOTO KO pUropel va kahdyet £o¢ 15 Tonobecieg

ZoppatdtnTa EAGHATOC TPOG TO TEM HE avoloyKd cuotipato taAiatov tomov (UHF
Band)

Amotelecpotikny ypnon eEomiiopod vmodoung, kobmg pe T ypnon &evog pHovo
EMAVOANTTY, MOG Kepaiog kot evog amlov e€optnuatog (duplexer) Aappdvet
TOVTOYPOVA dVO KOVOAAO ETIKOWVMVING, YEYOVOC OV TO KaHIoTA 0m0d0TIKOTEPO KoL
OIKOVOUIKOTEPO EVOVTL TNG AVOAOYIKNG AELTOLPYING.

Meyodvtepn Owdpkelo. {oMg ¢ umatopiog kot UEYOADTEPN 0amddooTn 10)0D0G.
A&loonueinto eivan 6T Yo KGOe dpa Aettovpyiog, N yprion TDMA évavtt tng FDMA
amopépel kéEpdog umatapiog amd 19% émg 34% kot avtiotorya 1 didpkela (NG TG
urotoapiog oto ypdvo opthiog eivar cuvorikd 40% Peltiopévog

EvkoAia ot ypfon kot dnpovpyic EpopUoydY de00UEVOVY, OTAT EQAPUOYN XPNOTN
ue dvvatdtnro dopdpewoons. H omd dkpo ce GKpo ynolokn ETIKOWVOVIK TOV
TPOTVTOL EMTPENEL TIV OTOGTOAN ATADV UNVOUATOV ¢ 40 yopakTnpee, LETAdOONS
IP dedopévav, eDKOAN £YKOTAGTOOT ATADV EQUPUOYDY

Eveli&io ocvothpotog pécw TonTtOXpovemY KANGEDV G®VNG Kol dE00UEVAOV, KOOGS EVHD
N GOV YPNCLOTOLEL TNV TP®TN Ypovobupida, 1 devtepn umopel va diatebel yo ™)
LETAO00T dESOUEVOV

[Iponypéveg dvvatotnteg eréyyov. Koir omv mepimtoon oavt), &vd 1 TpoOT
ypovoBupida elvar anacyoAnpévn o vanpecieg pmvNc, N devtepn pmopet va dratebei
Yo VINPEGTES EAEYYOV KANCEMV TPOTEPAUOTNTOG 1| KANGEWDV EKTOKTNG AVAYKTG
Avmtepn amddoon MoV, EWIKOTEPA GTA AKPA, AOY® TNG YNPLOKNG AEITOLPYIOG Kot
mg XPNoNG KatdAAniwv kodwomomtdv Awopboong Zeaipdtov IIpodbnong
(Forward Error Correction — FEC) xo1r Kvxkhikod "Eleyyov Amoppuyng (Cyclic
Redundancy Check - CRC). Kat avoloyia tov ypaghuatoc ™¢ Ewdva 96,
TopoTiOETOL SAYPApO TTOV OTOTVTIMVEL TV TOLOTNTA TG POVNC GLYKPITIKE UE T

dvvaun tov ofjuatog (Ewova 97)
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= Tlapéyel Ereyyo TAVTOTNTOC, ELPAVION KoL OVOYVOPIOTIKO KAAOVVTOS / OUIANTNH

=  Euedvion 16Toptkod Kot ovamivInTov KANGE®Y

= Avapovr kKAnong
To npétvmo DMR epgavilel 0o Paoikd pelovektiuota. [pmtictmg 6TL eivor emppenéc o€
TapeUPOLEG, KOPLOL AOY® TOV UEYOADTEPOL €VPOVG GLYVOTHTAOV TToL a&tomotel. [Tapdiinia, ot
SuVaTOTNTEG ATOGTOANG OEQOUEVAOV dEV ETAPKOVV VO KOADYOLV TIG LENUEVES OTALTIGELS TMOV

EMAYYEALATIOV INUOGLOG AGPAAELNS, TOV EVEPYOVV GTO TTEdTO.

e. Ilepurtooeig ypriotov tov DMR
Q¢ éva TAPOC SNUOCIO AVOIKTO TPOTLTO, VTOCTNPILETAL OO PEYAAT TOIKIA TTPOUNBEVTOV
OV GMUOIVEL OTL TAPEYEL OCPAAELD, KO EUTOPIKT GLVEXELD TOV avalnTody, Kabmg emiong Kot
NG TOIKIAMOG TPOIOVIMY GE OVTAYMVIGTIKEG TIUEG. XuvavTovue onuepa to tpdtumo DMR oe
gvepyn ypnom oe meplocodtepeg amd 100 yopec. ‘Evag pokpdg kot onuavtikde KaTdAoyog
ETALPELDV OV TapEYovy Tpoiovta mpotdmov DMR maykoouing sueavifetar oto [262] g

"Evoong DMR.

A DIGITAL
Exw"ent -----‘Iv:-o.l
=
q
=
o
e
g Minimum Acceptable Audio Quality
‘ ----------------------------------------------
Poor
Strong SIGNAL STRENGTH Weak

Ewéva 97. Behtioon gdpovg pe DMR o€ ovykpion pe avaroyiko [261]

5.2.1.1.4 TETRAPOL, NXDN, dPMR

Ov teyvoloyieg otevig Cdvng capmg Kot dev gEavtiAovvtor pe To TPOTLRO TOL MM
nmapovctdodnkav. IMapdAinio pe to TETRA, P25 xou DMR epeavicOnkav kot dAleg
wpoonabeleg mov giyav Tov 1810 TPOTELOVTIO GTOYO, dNAAON VO KOAVWOLV TIS OVAYKEG TV
EMOYYEAUATIOV TNG ONUOCLOG ACPAAELNG KOl TOV KPIGIU®OV ETKOWVOVIOV €V YEVEL. AAM®OTE,
ol mpoonabdeleg avtég Aappdvouy ydpa TV emoyn TG Hetdfaong and TIC AVOAOYIKES OTIg
YNOLOKEG TEYVOAOYIEG Y10L TV VIOOTAPIEN TV SIKTV®V dNUOGLOG ac@iAElng. AT avtég Oa
avapepBodE, COPDG TO CLUVOTTIKA, GE TPEIS aKOUN Kot cvykekpyéva oto TETRAPOL, 10
omoio mapd To yeEYovog OTL mapaméunel ovouactikd oto TETRA, agopd oe éva eviehmg

S1aPopeTIKd TPOTOKOALO emikovmviag, oto Inelokd Ztevic Zovng Erouevng I'evidg (Next
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Generation Digital Narrowband — NXDN) kot ot0 ¥noiaxd Isiwtikdé Kivntd Padidewmvo

(digital Private Mobile Radio — dPMR), ta omoio mapovctdlovv onUavTIKEG OHOIOTNTES.

a. TETRAPOL

To TETRAPOL E&exivnoe v mopeio. tov moAd vapitepo amd to TETRA. To 1980, ot
YOAMKEG ooTUVOMIKEG duvapel avébeoav oty etarpic Matra Communication (n omoio
ofuepa eivar pépog tov Airbus Group) v avamtvéel évo povadikd SiKTvo dNUOGLOG
AOPAAELNG Y10, TIC EMKOWVOVIES TOVG Kot £Tol yevwnOnke to TETRAPOL, nov amotélece to
TPp®OTO TPOHTLITO OMUOCLOG acPdAelng otevig Covng oty Evpomn. Kdplog otdyog nrav n
anpOGKOTT TOPOYN EMKOWVOVIOV POVIG KOl OG €K TOVTOL Ol LINPECGIEC OV TOPEYEL TO
TETRAPOL egivar k@0 €ld00g poVNTIKEG EMKOWVOVIES, VANPEGIEG AVTAAAAYNG UNVOUATOV,

OAAGQ KO TEPLOPIGUEVEG DIINPEGIES GUVOEGIUOTNTOG OEQOUEVAV.

To TETRAPOL ypnoyomotei teyvoroyic FDMA ypnoiomolidvtag éva Kovail eEAEYXoL avd
oopéa 12,5 kHz. H kdhoyn mov napéyel Paciletal o otabepn vrodoun SIKTOOL Kol GUVETMG
e€aptdtor Guesa amd To VPO AVATTLENG N EMEKTAGNC TNG LVIodouNng avtie. 'Evag otafpog
Baong mopéyer kaAvyn o€ oaxtiva Alyov yIMOUETP®V Kol TAVTOTE ovAAoyo HE TN
yveopopeoloyi tov &ddeovc. ‘Evag otabudg Pacng upmopel vo yepiotel €og ko 24
padtopovikd kavaio. O pvOudc uetddoong otdver ota 8 Kbps [41]. H cvykpion tov
TETRAPOL pe to TETRA mov eniyeipndnke and toug [263] avédei&e EexdBapn viepoyn Tov

dgvTEPOV TPOTHTTOV.

To TETRAPOL, «kaitotl Egkivnoe v Topeiol TOL OC «OTOPPNTN» TEXVOAOYiD, TOAD Ypriyopa
£Yve avTIANTTO OTL Y10l VO KATOOTEL ovTOy@VvIoTikd O Tpémel va, eykatoleiyel T AOYIKT TOV
KAe10TOD TTPOTOTTOV, OTTMG Kot &yve. Metayevéatepa, avayvopiomke ond ™ Aebvi Evoon
Tniemkowvoviov (ITU) og avoiktd TpodTLumo EXKOVOVIag Kot Griuepa. ypnotponoteitol o€ 34
YDPEG o€ OA0 ToV KOGUO amd mepimov 1.850.000 yproteg, Ol TEPIGGOTEPOL OO TOVS OMOIOVG
ot dnuocta acedaiela. Extog and ) [adiia, n Toeyio, To Me&ikd, ) lonavia, n EAPetia kot
n BpaliMa, eivar kdmoteg €€ avtmv, pe v televtaio va €yel Béoer 1o TETRAPOL ot
duibeon g Aotuvopiog g evoyer g Swopydveong tov Ilaykoopiovn Kvmédiov
[Modooeaipov g FIFA 10 2014 [264], [265]. To TETRAPOL mpoomabei ofjuepa vo
SlTNPNOEL TAL KEKTNUEVO OTNV ayopd, HEGO amd TN OTPOPT GTNV €VPLLOVIKOTNTA KOl GTO

vppka diktva emkowvaviog [46].

b. Next Generation Digital Narrowband (NXDN)

H onuovpyia tov NXDN Eexivinoe 10 2003 w¢ amotélecuo piog xowompatiog tg JVC
Kenwood xat g Icom kot givatl éva ynolokd npotokoilo otevig {dvng, to omoio mAéov
amotelel mpoTLTO avayvoptopévo amd v ITU. To tpotdkorro avakowvmbnke to 2005 oto

maiclo g Aebvrg ‘ExbBeon Aocvpuatov Tniemkowvoviov (International Wireless
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Communications Expo - IWCE) kat ta. mpdto mpoiovta gpoviotnkay o 2006. H apyikn
61OYEVOT evTdyOnKe 0TO TAOIGLO TNG GLVOALKNG TPOCTABELNG OV EMLYELPOVVIAV TOV KOALPO
exeivo yu xpnomn tov LMR otig {dveg VHF, UHF kot ot oteviy Ldvn. Apykd, apopodce
TOVG enayyeApatieg Kot T Propnyavia, evd otn cuvéyeln I0NABE Kol GTO YDPO NG ONUOCLOG

OCQAAELG.

To mpwtdkorro Aettovpyei pe ypnon g texvikng FDMA cg gbpog {ovng 12,5 KHz, 11 6,25
KHz. Ta dvo kaviio tov 6,25 KHz pumopodv va pubustovv mcte va cuprntoybovv ce Eva
tov 12,5 KHz. H apyitextovikr tov NXDN givar té€to1a dote dvo kavaiio NXDN, ta omoia
yopovv oe &va kovaAl 12,5 kHz, pmopodv va exyopnbodv ce vanpesieg eovic / emvig,
ewvnc / dedopévav, 1 dedopévav / 6edopévavy, Katd TV emhoyr Tov xpnotr. To tpmtdékoilo
ypnoonotel dapdpewon FSK tecodpov emmédmv kot o puOudg HETAO0oNS AVEPYETUL GE
4,8 Kbps ywo €bpog Ldvng 6,25 KHz ka1 o dAlo givon 9,6 Kbps yio gbpog Lavng 12,5 KHz.
Ta ypdévie. mov oakorobOnoov to mpwtdékordo NXDN egumiovtiomke pe meEPULTEP®
Aertovpyieg (Type-C trunking, Type-D trunking, 2011) kot woyvpomoince v ao@dAield Tov
pe v vobétnon odyopibuwv AES kot DES (2011) (Ewdva 98) [266] [267] [268].

Xe ovykpion pe 1o avoroyikd FM, n teyvoloyia mapéyel guphtepn kdAvym Kol kaAvtepo
YOPOKTNPIOTIKA TOAAATA®Y Sladpopdy Kot vmootnpilel T HIKTA  WYneoKn/ovorloyikn
Aertovpyion Kot yi° avtd mpoopllotav va Pondnoel Tig xdpes mov dev dbétovy emapkelg

TOPOVS GLYVOTITMV Y10 TOLS OPYAVIGHOVG OMUOCLUG AGPAAELNG KOl TOVG ETLYELPTLLOTIEG TOVG,.

To NXDN vhomoteiton amd v Kenwood ot oeipd mpoidviov g NEXEDGE? «at and v
Icom o1 oe1pd npoidviwv g Icom Digital Advanced System, IDAS [269].

(6.25kHz/12.5kHz FDMA)

NXDN"™ P Type-C NXDN™ trunking
(Dedicated control channel type)

Single-site trunking
Multi-site trunking
(6.25kHz/12.5kHz FDMA)

= Conventional peer-to-peer | |Conventional via repeater
(6.25kHz/12.5kHz FDMA)

Type-D NXDN™ trunking

(No dedicated control channel type)
Single-site trunking

Multi-site trunking

(6.25kHz FDMA)

Ewova 98. IIpotvmo NXDN [267]

Tn ovvoiikn emifreyn tng avantuéng tov mpotdmov &xel avoraper to NXDN Forum, to

omoio amoteAel po kowodtnTa 30 pEADV, GUUTEPIAOUPOVOLEVEOV TOV ETAIPIOV dNptovpyiag

27 https://comms.kenwood.com/en/products/list.php?func=nexedge
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OV, OAAG Kot GAAOV peydAov etoipiodv omwg 1 Hytera, Zetron, Komutel, Freedom, evd o
TAPNG KoTdhoyog Bpioketor oto [270]. Téhog, To 2010 avakovdbnke pio Gtomn cuvepyacio

pe v 'Evoon dPMR.

c. digital Private Mobile Radio (dAPRM)

To dPMR givor éva avoiytd mpdtuomo mov avortdydnke omd tov ETSI kor ov teyvikég
Tpodaypapég Tov dnpoctevtnkay pe tig ekbéoeig ETSI TS 102 490 (unlicensed) kot ETSI TS
102 658 (licensed) [271] [272] [273]. Z10 id10 Thaicto pe o wpdTtuvmo NXDN, 1 ynetlokn 10éa
g voBétnong g teyvikng FDMA og kavail 6,25 KHz e&ehiybnke oe tpwtdKorro, Tov 6N
GUVEKELD £YIVE EVPOTAIKO TPOTLTO, PIAOOOEMVTAS VoL OMGCEL OMAVTNGN — amodOTIKY AVGN
oV éMeyn padodaviwv. Xpnopomotel dtopdppwons 4FSK. Mmopet va ypnoipomombel
gite og pun adsodotnuéveg paopatikég (oveg (446 MHZz)(Tier 1 -ETSI TS 102 490), eite og
aderodotnuéveg (Tier 11 -ETSI TS 102 658), mpocpépovtag mokihio Asttovpyimv (Ewdva 99).

Tn ovvolikn enifreyn g avamtuéng tov Tpothnov £xel avardapet n 'Evoon dPMR (dPMR
Association) wov 10pHOnke 10 2007, n omoio. SooPAAEL T CLUHOPEOOT WE TO TPOTLTA
ETSI, opyavaver kot otayepiletor to TPOYPOUUO SOKIUDV  OLOAEITOVPYIKOTNTOS Ko
TIOTOTOINONG GUUUOPPOOTG, EYKPIVEL TN ¥PNOT TOV EUTOPLKOD GNLOTOC KOl TOL AOYOTLUTTOV
dPMR yia e€omhiopd cupfato pe ta potomo ETSI, kot mpowbel tnv evaisOntomoinon yio ta
0PEAN TNG TEYVOLOYIOG KOL TMV QVOLYTMV TPOTOIMV 6T0 gVpHTEPO KOwd [274]. Ot epapuoyég
TOV TPOTOTOV OTIC PEPEG MaG eivar apketéc kol onuavtikés [275]. O Tollkdg EpvBpog
Ytavpog, ot Tadlikég kot Belyikég Dviakéc, to agpodpouo ¢ Sharjah, Hvouéva Apafikd
Eupdta koar ta Hvopéva 'EOvn (UNHCR) oce Agyavicotdv kot Zovddv eumictedovrol

npoiovta APMR yia Tig kpioiueg enmtkovovieg Toug.

[ DI'I'IRJ

1Igicacv

Tier 1 (TS 102 490) Tier 2 (TS 102 658)
dPMR446 Mode 1: Licensed Peer-to-peer
License-free \

e 1,

Mode 2: Licensed Repeater mode

l

i Mode 3: Licensed Single-site trunking
‘ Licensed Multi-site trunking

Ewoévo 99. Awaypappatiki] argikovien dvvarotitov dAPMR
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5.2.1.1.5 Xdyxpion twv mpotdrwv otevig (Vg

To Pacwkd YopakPoTKO OAOV TV SOECIUOV TPOTOKOAM®Y oTevig {Ovng mov eite
AVOALTIKG, €ite AMyOTEPO TEPLYPAPTIKAY 10T €lval OTL £Y0VV OYESNGTEL Y10 TEPLPEPELOKA, T
efvikd dikTtva Kol TANPOVV TIG POCIKEC ATOITNOEL POVNTIKAOV ETKOWVOVIDV T®V YPNOTOV
ONUOCLOG OCQAAEWNG, ME UIKPEG OLVOTOTNTEG UETOPOPOC OEOOUEVOV, AOY®D TOV YUUNADV
pLOu®V peTddoong avtmv. Eival Aoyiko, AOym Kol TV ETOV TOL 01 TEXVOA0Yieg otevig Ldvng
doxaloviar oto medio, va Exovv LVRLAPEEL dAPOPOV EWDV CLYKPITIKEG LeEAETES, TOGO OO
Bproypaeikn — epguvnTiKy TPOGEYYIGT, 0G0 KOl A0 TOV ETAPIKO KOGHO. AdappioPntnto
KOl TOVTOYPOVAOS WOUTEPOS CNUAVTIKO petpioluo péyebog amotelel 1 aviamdkpion g

AYOPAg Kol Ol ETAOYES TOV KATOVIADTAOV.

O 1eyvoroyieg mov epapudlovy OAa ta mpdtuma otevng (dvng elvar mopepeepeic, TANY dp®G
TaL WOOHTEPA YOPOKTNPLOTIKA TOVG, Ol TEYVIKES KOl AEITOVPYIKES AETTOUEPEIEG KOl TO. ETOUPIKAL
TPoiovTa Sl TV OToiwV LAOTOOVVTAL, divouv Tpofddicua emAOYNg KATOI®VY, EVOVTL TOV
VTOAOIT®V KOl TAVTOTE KOTA TEPIMTOOT. AAAMGTE, O1 AMATHGELS VAL QVTEG TTOL 0OTYOLV TIG
ADGELG Kot Ol amoutioels etval kKdt mepiocdtepo and v vrodour. H amotelecpatikotnta
KGO TPOTOKOAAOV AVOPEPETOAL GTO TOGO KOAG CVTOTOKPIVETAL GTIC AVAYKEC TV YPNOTAOV.
Emouévmg, ot mAéov appodiol va KoTadeiEovy To emKPATESTEPO, TPOTLTO EIVOL Ol YPNOTEG.
Ao TIG EMAOYEG TV YPNOTOV TAYKOGUIMG, OTOV TOWUEN TNG OMUOCLOG aGQAAElnG, &ite
AVOPEPOLOOTE GE KVUPEPVNTIKEG EMIAOYEC, €ITE G UEUOVOUEVOLS YPNOTEC — EMOYYEAUATIES,
dwpaiveror éva, Eekabopo mpoPadicua tov mpotdimov TETRA évavtt tov vroloinwv, Kobmg
TPl To YeEYOVOS OTL avortuyOnke ¢ TpmTOKoALD emkovaviag ¢ Evporaikng Evaonc,
£ywve 1o moykoopo «de factoy mpodTumo Yo Kpioweg emkowvwvieg o€ meplocoTepeg omd 120
YOpeS Kol mepimov 3 exaToppvplo ¥pNoteg Taykoouing, pe eaipeon ) Bopewa Apepikn,

omov TV TpwtoKadedpia drotnpel to P25.

Qo01660, dev UMOPOVUE VO TPOGOMCOVUE OVTIGTOUYN TEXVOAOYIKY] VIEPOYY], KOBDG TOVTO
OVOQEPETOAL GTNV TPOTEPALOTOINGT TOV AVAYKAOV KAOE «meldtn» TG SNUOCLOg ac@iAelag Yo
NV KAADYN TV AETOLPYIKOV TOov omtouthoewv. o @Alovg egivor onuovtikotepo vo
KOADYOLV TIG OVAYKES VYNANG EMOKEYILOTNTOS, EVOVTL TNG EMAPKOVG KAALYNG L0 1010UTEP®S
HEYOANG TEPLOYNG. ZE TOAAEG TEPUITMOES KLPLOPYOG 00MYOC omoTeAel 1 dvuvatdTNTe
YAPMUATOSOTNONG TOV £pYov TPOUNDOEG Kol EYKOTAGTOONG €VOG OIKTOOVL ETMIKOVOVING
dnuoctog acparetoc. To 1610 onpavtikd pumopel va BempnBel amd moALoHS TO YOPUKTNPLOTIKO
g Oloyeipong Tov dkTHov Kol TV Jbéciumv Topwv, o Pabudg molvmTAokdTnTag TNG
VTOJOUNG, M SVVATOTNTO KOl EVYPNOTIO OTNV TPOTOMOINGY], EMOKELN 1 AVASLUUOPPMOT],

€QOCOV amottnOel Kol TOVg ¥POVOVG KOl TOPOLS OV TOVTO OmMOLTEL. X& GALEC TEPITTOCELS

186




KUPLOPYO YOPAKTNPIOTIKO OOTEAEL 1 OLIAEITOVPYIKOTNTA, TOGO LIE TNV KATEYOUEVT] VITOOOUN,

0G0 Kot e AN Tov Agttovpyel TapdAANAQ, 1) VTOCTNPIKTIKAL.

Qg kpiopo onueio vepoyng kabe TpmTOKOALOL avapépovtol T akolovda [41], [276], [263],
[277], [278], [279], [53]:

To P25 emupémel otovg emayyelpotieg g dNUOGLOS AGPAAELNS VO ETLKOVOVOVLY
peTa&D TOVG G€ KOTAOTAGEIS EKTUKTNG OVAYKNG, SLOTNPOVTOS TOPAAANAN TO IO1OTIKE,
TOVG diKTLO OE KAOMUEPIVES EMLYEPTOELS.

To P25 emutpénel oe kGbe katookevaot va mopdyel coppatd egomiiond. Opoimg,
Osopeitar dedopévo OTL 0l GLOKEVEG OV Ypnoiwonolovy to DMR umopovv va
ypnoonombodv ce cuvdovacud petald tove. Avtd moapéyel eveMéion Kot vy
AVTOYOVIGUO, TPOG OQELOG TNG ETIAOYNG TV YPNOTAOV.

To P25 £ye1 dvuvatdtnra €0KOANG €MAOYNG TOV TPIOV TPOT®V AELTOVPYiNG TOV
(avoroywkr, ovpPatiky ynelakh, kopupov), ouoiwg 10 DMR vmoomnpiler
duvatoTNTO, EMAOYNG AVOAOYIKNG / YNOLOKNG Agttovpyiog, Le e0KOAN evaAlayr]. To
TETRA éyet yapnAéc dvvatdtnteg OAEITOVpYIKOTNTAG UETAED YNOWKOV Kot
OVOAOYIKAV TEPUOTIKDV.

H SwoAertovpywcdmra tov TETRA eivon og younid eminedo, Kabdg n mpocapuoyn
evog evpomaikod cuotiuatog TETRA og avtictoyo g Méong AvatoAng, Aepikng,
Actog, Notiag kot Aativikig Apeptkng givat moAdmlok).

To P25 mpooopéper o a&omotn AOon yu tovg Ypnoteg mov dev yperdlovtan
TPOTYUEVEG AEITOVPYIES, EMTPEMEL TNV KAADYT] LEYAAWDV YEDYPAPIKAOV TEPLOYDV, HE
YOUNAT TUKVOTNTO XPNOTOV, OTWS Kal To TpdTLVTo DMR.

To P25 ka1 1o DMR mtpocpépouv g0KoAN EVOMUAT®ON LE TUANLOD TOTOV GLGTHUATO,
pe 6edopévo OTL EMTPETOVY TNV AVOAOYIKT Agttovpyia. AVAAOYN EVOOUATOON Eival
€@kt kot oto TETRA, pe o teyvoroyikd mepimiokn dadikacioa.

To TETRA emtoyydvel onuoviikd peyoidtepovg pvBuovg (émg xor 4 @opic)
petadoong dedouévav ava gopéo amd kabe alrho mpotvumo (ITivakag 19).

To TETRA vrootpilel tantdypoveg vnpecieg ovng Kol dEdOUEVOV, KOADTTOVTOG
TIG 600 avdykeg pe €va, eviaio diktvo, o€ avtibeon pe o P25 mov yio va aviomokpidei
o€ avaroy”n Asrtovpyia omartel emmpoceteg texvoroyikég pvOuioels / eEomMoo.

To TETRA mapéyer Aettovpyio full-duplex Swipgong ypovov TV TEPUATIKOV, M
omoilo. TPOGPEPEL EVOOPEPOVGEG OLVOTOTNTEG GTOVG YPNOTEG, OLEVKOADVEL TN
Aertovpyion «hands-free», v evooudtoon pe v tiepovia, Kot Peitiopévn
0mOd00T GE MEPMTMOGELG KOKTG 0100061 pad10GLYVOTHTMV.

To TETRA bivel épupacn otnv ac@dAelo TOL SIKTVOV, TOPEYOVTOS KPVUTTTOYPUPNUEVES

EMKOWVMVIEG amd AKPO GE AKPO KOl EAEYYOVTOAG TNV TAVTOTNTO TOV XPTOTI, ETCL OOTE
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KkéOe teppatikd mov mpoomabel va  oamokTcel TPoOcPacn oto  dikTLO  YOPIC
e&ovo10o0tnon gvromileton ovtopato (MMivokoag 19).

To TETRA éyer oyedwootel va vmootnpiler peydlovg Oykovg Kivnong pe HIKpEg
KoyéAES Kol peyddo apiBud kavoldv, To DMR ko to TETRAPOL Aettovpyei pe
peyalo KeAd moapdpolo He ovoAoywkd cvotipata. Avti 1 dlpopd TG aKTivag
KOWEANC Umopel va dNUIOVPYNOEL AMUITHOEL TEPIOGOTEPOV GTAOU®Y PAcNC Yo va
KaAOYOLV TNV 1010 TTEPLoyN Kol V¢ avENGEL TO KOGTOG TNG VTOSOUNG. XOPAKTNPIOTIKO
glvar 0g 011 ot aktiveg kaAvyng Tov TETRAPOL givar katd 50% 1oyvpotepeg omd Tig
avtiotoyeg tov TETRA (Tlivakag 19).

Ta otoyeioa ¢ vrodoune tov TETRA (otabuoi Bdong kot kouPotr petaywyng)
gupaviCouv moALTAOKOTNTO Kol OVCKOAIEG OTNV KOTAVOMGY, OloyEipton Kot
EMOVASIAUOPPOOT).

H ocvvtipnon tov diktvbov TETRA eivon mo amortmrikg amd 1o, VToOAoa, T060 GE
TOpoVC, 6GO Kol G€ EKTidELON.

To TETRA amottei éva kavaAil cuveyong EAEYYOL GTOV AEPW, ETOUEVMG OL OTTOLTHGELS
TPOP0Jd0Ging £vog otafuov Pacng pmopel va eivol apkeTés pOPES UEYOADTEPES OO
0,T1 y1o Tovg otafuovg Pacng DMR.

INo ™ dwpodpewon onuatog, to TETRA amaitel ypoppukods evioyvtés vynAng
1oY0OG OV €YOLV MG OMOTEAECUN OLENUEVT] KOTAVAAMOT PEVUOTOS KOl YOUNAN
amod0oN AOY® TNG GLVOVAGHEVNS SUOPPMCTG TAATOVS Kol PACNG

Ta TETRA kot P25 ekpetadievovtal éva opipo mepBdAlov TOAOTADY TOANTOV,
eMOUEVMG €lvol EDKOAO Yot TOV XpNoTn va eMAEEEL TOV KOADTEPO mpounBevtn. To
DMR eivar apretd véo yio éva T€T010 TEPIPAAAOV.

To TETRA givai cuyvd 1 KaAOTEPT ETAOYN Y10, LECAIOG MG VYNANG YOPNTIKOTNTOGC
KEVTIPIKG OlicTvo, pe peYOAo OyKO KIvNoTMGg KOl TEPLOYEC YOUNANG KUAvyNG, OTMG
UEYOAEC PLOUNYOVIKEC EYKATAGTACELS, LEYOAEG TAVETIGTUIOVTOAELS, ALEPOOPOLLN KL

avéioyo Tepiariovia.
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PPDR TETRA TETRA
TETRAPOL DMR
Technology Release 1 Release 2
Frequency UHF (406-470 MHz),
Around 400 MHZ | Around 400 MHZ | Around 400 MHZ
bands VHF (137-174 MHz)
Data . . . .
7.2-28.8 kbit/s 15.6-269 kbit/s 7.2 kbit/s Up to 9.6 kbit/s
throughput
Limited to 58 km L Limited to 28 km
R Typically Sk | oredfos8hm | vek Up to 40 km
ange ica ica m o
& Py Typically 8 km (urban) YPEny ¥
(urban) (urban)
Latency
el ’ Around 250 ms Around 200 ms Around 250 ms Below 100 ms
elay
Clear/encrypted
speech, circuit Teleservices, data
Protocol mode, IP, short | As TETRA release 1 services, All the ones defined in
supported data service, (fully compatible) supplementary ETSI TR 102.361
supplementary services
services
Terminal .
. o Expansion of TETRA
Security authentication . End-to-End L .
o ) release 1 with AMR . 40-bit ciphering
capabilities | with three classes encryption
i and MELPe
of data encryption
Location i GPS-based
Location . . TETRA location L
. information i positioning Supported
Capabilities service .
protocol services

IMivoxog 19. Teyvika yopoktnplotikd Tpotinev emkowvovioes TETRA, TETRAPOL, DMR

5.2.1.2 Emkowwvieg copeiag (ovns (wideband)

O1 meplocdTeEPeg MO TIG padloTEYVOAOYieG oteving (dvng mov &idaue MoM eelicoovtal
oTOOKA GE Lo TEYVOAOYIDL LE €QuppOYEG avénuévon pubuov dedouévev (evpeiog {ovn),
TOPUCVPOUEVEG OO TNV OVOYKOIOTNTO KAALYNG VEOV OTOLTHGED®V TOV ETOYYEALATIOV TNG
dnuootlag acedreag [280]. Q¢ pecootobud g mopeiag mPog TG TANPMOG £VPLIMVIKES
TEYVOLOYIKEG AVoElg, Dempovue Tig emtkovavieg evpeiog (dvne. To yopaktnploTiKoTtEPO, OV
Kol O)l TO MOVOSIKO, Tapadelypo e Katnyopiog amotelel n enéktacn tov TETRA kot o
EUTAOLTIONOG TOL pe TNV Lanpeoio BeAtiopévn Yanpeoio Agdopévov TETRA (TETRA
Enhanced Data Service - TEDS), n omoia gvtdybnke ot devtepn ékdoomn Tov TPOTHTOL
TETRA Release 2.

5.2.1.2.1 TETRA Enhanced Data Service (TEDS)

H avodwn tdon oty toydtnte dedopévav Tov OKTH®V KNTHG TNAEQPOVING Kot 1)
AVEAVOLEVT] ONUOTIKOTNTA TOV SLVATOTHTMV TOL SLOOTKTLOVL KOl TMV EPAPUOYDYV TOAVUECHV,
odnynoav otnv avarntoén g deutepng £kdoong Tov Tpotvmov TETRA, mov &ixe g kupiopyo
oTOY0 TNV €MTELEN TOVANYIGTOV dEKOTAGGIOL pLOUOY dedopévov. To épyo g avamTuéng
tov TETRA Asgdopévov Yyning Toydmrtag (TETRA High Speed Data - HSD), og véag
vinpeciog Tov TETRA Release 2, katdAAnio yio epaployéc TOADUES®Y VYNANG TaXOTNTOG
wov PooiCovion oe IP, avatébnke oty Ouddoa Epyociog 4 (WG4), pio amd T1g ouddeg
epyaciog oto TC-TETRA. To k0pio amotéAecpo avTAg TG EPYOCIOG TUTONOINGNG, TOV

olokAnpaddnke oto téAn tov 2005, eivar o TEDS mov £yive drabéoipo amd tov Zentéuppio
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tov 2006, w¢ 1o ETSI Technical Standard TS 100 392-2 [281], [282]. Ztnv mopeia mpog Tig
TAMNPoG evpLLOVIKES emKovmVies, ol onoieg Ba Tapéyovv oe TOAL peydio Pabud eniyvoon
NG KATAGTAONG, TPOEKVYE 1) AVAYKT Y10l SlopKT) cLVOESIUOTNTA Ue ETOPKT pLOUO peTdadoong
dedopévav MGTE Vo AelTovpyel AmPOGKOTTO 1) TAVTOYPOVT] EKTTOUTH POVNG Kot O£S0UEVMV Kot
1N Gpeon avtodhoyn TANPOPOPIOV LE ToV enayyeratia mov evepyel oto medio. H mopeio av

QOTLTTMVETOL oynpatikd otnv Ewdva 100 [253].

H véa vinpesio HSD ypnoyionotel dapopetikd gopn {ovng padiocvuyvotntov (RF kavaiia)
Kol emruyydver onpoviikd Pedtiopuévovg  pvBupodc  dedopévaov  [248]. Toa  kdpuo

YOPOKTNPLOTIKE TG Elval:

= JIApnc kot gvkoAn ovufotdotnto pe TV PO £kdoomn Tov mpotvmov (TETRA
Release 1). Eyet oxedraotel yio OAeg TIg e@apuoyéc tov tunpatog e ayopac TETRA
kol 1 TpocPacn ota koviie TEDS emitpénetal uévo HEG® TOL KAVOAOD EAEYYOV
TETRA 1, ypnouonoidviag po texviky TDMA 4 ypovobupidwv [282].

=  Ta gdpn Lovng padtocvyvotitev mov vrootnpilovtat ivar 25, 50, 100 kot 150 KHz
Kol 1 OlHOPPMOT EvOl TOAMATADV EMTES®V, AVOAOYO HE TIG AELTOLPYIES TOL
6éhovpe va elumnpemnoovpe, ®ote va gvioyvbel m amddoon dedopEvev  TOL
OLOTALOTOC Kot Vo evepyomomBel ) mparypatiky iovotnta mov napéyst (HSD) [282].
O pvOuodg petddoong dedOUEVOV TTOL EMTLYYAVETAL Y10, KAOE EDPOG GLYVOTIHTMV Kot
SLQOPETIKN SAUOPPOOT] TPOGPEPEL VEMEIN EMAOYNG OTMG TPOKVMIEL OO TOV
[Tivaxag 20. Ot pvbuoi mov emrvyydvovton kKvodvrar omd 10 émg 500 Kbps kot n
Bektioon ovTdV GUYKPLITIKA pEe TNV TPOTH £KO0CT TOV TPMOTOKOAAOL givor EekaBopn
ko pogavig (Ewova 101) [283].

= Ioyupog kmducomointrg turbo-code Yo kwdkomoinon Kavaiidv

= Jlopéyeton n SLVATOTNTO Y10, TPELS OLOPOPETIKEG KATYOPIEC UETAPOPAS OESOUEV®V,
oMAdN pa 6€ TPayUaTikd xpovo yio {ovTavéG UETAUOOGELS MOV Kot Pivteo, o yio
EQUPUOYEC HE OLOKOTTOUEVES HETOOOCELS WKPDY OYK®V OEdOUEVOV Kol U,
TOPUCKNVIOL Yo LETAPOPE, apYEIV Kol EPUPUOYEG TEPINYNONG GTO dladikTvo. [
Kké0e xotnyopio dedopévav, to Tpwtokorro TEDS erttpénet ) dampayndtevon tov
yopakmnplotik@v Q0S, 6mwc 1 amddoor, N KabLoTEPNOTN, 1 TPOTEPUIOTNTO KOl 1)
oélomioTtia.

" Yropén unxoviopold «mpoTEPULOTNTAS O0Ed0UEVOVY OV emltpémel otov MS va
VIOJEIKVOEL ol TTpotepatdtTe. ANYNng amd tov BS decpevpéveg vmodoyéc yio
UETAOO0GT] SESOUEVAOV TOKETMV.

= AvvoToTNTO OVATTUENG TOUEOKADV KEPOIDY G UECO EMEKTAONG TNG KAALYNG TOL
KavaAlov vynAng tayvmrag TEDS og avtv tov kavaiiod edéyyov TETRA 1, yopig

Vv avaykn avantoéng tpodchetwv otabumv fdong.
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Ewovo 100. Emysipnoraxi e&émén tov TETRA [253]

awareness

\ 4

500 kbfs|

400 kb/s|

150 kHz

300 kbs|

200 kbs|
100 kHz

100 kbfs|

7 -

Ewova 101. Zvykprrukn} aotdntoon pvOpod dsdopivov TETRA Release 1 kan Release 2 [283]

Channel Type (Bandwidth)

- 25kHz 50kHz 100kHz 150kHz
WADGPSK 155

WBDEPSK 243

4eam 27 58 90
16-QAM 22 54 116 179
64-QAM (r=1/2) 33 80 175 269
64-QAM (r=2/3) 44 107 233 359
64-QAM (r=1) 66 160 249 538

IMivakag 20. PvBpoi dedopévov mov vrootnpilel To TEDS ava £dpog kavaldv kot Stopopewon [248]

Ta mpoétvma TETRA Release 2 civor Mo 7TANP®C OAOKANP®UEVE KOL 1 TPOYUOTIKY|
dwbeoodtra  mpoidoviov  efaptdtar  amd To  oxédl  aviamTuéne TV SlpopmV
KOTOOKELAGTAOV. XAPUKTNPIOTIKO TOPASEIYUe VAOTOINONG 0amoteAel T0 OikTLO OMUOCLOG
acpdretog g NopPrnyiag, To Nednett, To omoio £xel Bécel 6t d1dbeon TV emayyelpaTidy
mg onuoocloag acpdrelag g NopPnyiog mpoidvta TETRA TEDS. Xopaktnpiotikd
OTUYUIOTVTIO TOV TPOTYHEVOV TAEOV AELTOLPYL®V OV €ival 6N 6140€01] TOVG POIVOVTOL 6TV
Ewovo 102. To Nednett mapéyst emkowvwmvieg @ovig Kot dedopévav Kot vmootnpilet
VANPECIEG EKTAKTNG OVAYKNG GE d1APOPO OGTIKA Kot oypoTikd mepiBdilovta. 1o Ocho, 10
ynoewkd cvotnuo dtekmepaidvel nepiocotepeg amd 600.000 kinoeg to punvae. To TEDS
Bektidvel Tic vnpecieg oTo MESiO KO TN SLOAEITOLPYIKOTNTO, M OToin VIEpPaivel TALoV Ta
vopPnyikd odvopa Kol cLVOEETOL Y®PIG TPOPANUATA HE TO YELTOVIKO Zoundikd SikTvo
TETRA. To Nednett &gl mepiocdtepovg and 2.100 otabpodc Pdong mov KoAvTTOLV TO

324.000 km? ync tg Noppnyiog [284].
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Ewova 102. Mepintoon ypiong: Nedne

y

tt TEDS [285]

TETRAPOL TETRA Release 1 TEDS P25 phase 1 P25 phase 2
Release date 1980s 1995 2005 1995 2010
Developing organization Airbus Defence and ETSI ETSI TIA TIA
Space

Vendor suppaort Single Multiple Multiple Multiple Multiple

Modulation GMSK m/4-DQPSK 4/16/64-QAM C4FM C4FM

Access method FDMA TDMA (4 slots) TDMA (4 slots) FDMA TDMA (2 slots)

Frequency bands (MHz) VHE, UHF, or 800 VHE, UHF, or 800 VHF, UHF, or 800 VHF, UHF, 700, 800,  VHF, UHF, 700, 800,
or 900 or 900

Channel bandwidth (KHz)
Peak data rate (Kbps)

Driven applications

Professional use

125
8
Voice and NB data

services

only PS

25
28.8
Voice and NB data
services
PS and other
professional uses

25, 50, 100, or 150
473
Voice and WB data
services
PS and other
professional uses

125
9.6
Voice and NB data

services

only PS

6.25
9.6
Voice and NB data

services

only PS

Mivakog 21. Teyvikad yopaxtyprotikd tpotinov TETRA, TETRAPOL, TEDS, P25 [43]

Ta mheovektnuate ¢ Eexwplotng avtg vanpeciag tov TETRA mov evtdybnke ot devtepn
£K0600T TOV Elval gUQOV Kol OMTEPOS ONUOVTIKGE Kol og kdOe mepintwon mpodioypdeovy
v mopeia Tpog TNV €upLLOVIKOTNTA. ZVUTANPAOVOVTOG TN GOUYKPIOT] TOV TPOTOHTMV
gmkoveviag otevig (dvng, TPoKLTTEL N capéotatn vrepoyny tov TEDS évavti avtov

(MMivakag 21) [43].

Q61660, 6TO PEIOVEKTALOTA B0 UTOPOVGAUE VO EVIAEOVUE KATOL0 YOPUKTNPLOTIKA, OTTMOG 1)
KoK KOADYN GE OMTOUOKPUGUEVEG TEPLOYES, 1| CLUEOPNON TOL OIKTOOV, WOWITEPMOG OF
amoTNTIKA TEPPAALOVTO KOl EVOEYOUEVMG 1 AOENOT) TOV ETTESM®Y GTPEG TOL YPNGTN OO TNV

«OTEPPOPTMOT TOV WUE EMTAEOV CUGKEVEC,

Xe OAn avty TV mopeio. TPoKOTTEL AAANAEEAPTNON KOl GAANAETIOPOOT) TV TEYVOAOYIDV,
KATO® omd TNV OUTPEA TOL KOWOD OKOTOV, OV €V TPOKEWEV® OgV €ivar GAAOG amd TNV
EKTANP®CT] TOV TOLOTIKA Kol TEYVOAOYIKA OLENUEVOV OTTOUTHCE®V TNG dNUOCLOG AOPAAELNS.
Yoiotator mapdAinin mopeio eEEAENG, Ommg ONAad| omotvrdvetar oty Ewova 103, og
pog TNV aviiotoyn tov mpotumev TS 3GPP mov KoAOTTOUV TIG TEXVOAOYIKEG YEVIEG

ACVPUATOV ETKOWVOVIDV, amd avth Tov 2G mg ™ yevid tov 4G.
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Mobile Radio Generation
2G 2.5G 2.75G 3G 3.5G 3.75G 3.8G 3.9G 4G

3GPP GSM GPRS EDGE UMTS HSDPA HSUPA  HSPA+ LTE LTE-A

TETRA1 TETRA3

TC TETRA V+D Broadband
DMO B TETRA

1 Kbity, Data Rate 1 Gbit/,

Ewoéva 103. Avristoiyion tpotinomv 3GPP kot ekdocewv TETRA [286]

H petdpaocn omd ™ devtepn ékdoon tov TETRA Release 2 (2016) oe o Bempnruikn
vAiomoinon g TETRA Release 3, oyedidotke va mpaypatonombei og tpeig odoeic. H
npd™ (2020) viomoteitan pe v Evtaén g texvoroyiag LTE, n dedtepn (2024) avrictorya
¢ LTE Advanced (4G / LTE-A) ka1 n tpitn (2028) oprobeteitor amd tnv minpn petdfoon
otV gupvlovikn teyvoroyia (4G / 5G). H idw mpofreyn [286] 0éher v avamTuén evog
gupulovikov diktoov TETRA 3 kot v kGAvym tov kevedv gupulovikdtntog and £vo eBviko

diktvo evpeiog Ldvng mokétov dedopévov TEDS, mg evaliaktikn Adon.

A&ilel dg avapopdg po Tpoomdheln OV £YIVE GTO YDPO TOV EMKOWOVIDV TG ONUOCLOG
acPAAELnG, M omola Tapd To yeyovog Ot Eekivnoe PIAGd0E, Oev KaTAPEPE VO ATOPEPEL TAL
avapevopevo, arotelécpata. Tov Iavovdptio tov 2001, o ETSI kot 0 Zovdespog Blounyaviag
Tniemkowovidv (Telecommunications Industry Association — TIA) opiotikonoincov
GLUPMVIK GUVEPYOGTD Y10 TNV OVATTLEN TEYVIKOV TPodlaypoaedv enéktacns tov TETRA cg
mpog evpvlovikny Aettovpyia. To épyo ovoudotnke MESA, apevog amd to yeyovog 0Tl
EVOPKTAPLO. CLUEOVIOL LTOYPAPNKE 6TV TOAN Méoa g Apilovag tov H.ILA., apetépov
1011 amoterel To akpmviplo Tov 6pov Kivntikomta yio Eeapuoyéc ‘Extaktng Avaykng kot
Aocoedletog (Mobility for Emergency and Safety Applications — MESA), mov meptypdoet
GTOYEVOT) TOV €PYOV. XT0 TAAIG10 VAOTOINGNG Ko Yl wepimov pio dexaetia (Ewg 2009) éywvay
npoonabeleg vo kaboplotel Eva evomotpévo chHVoro amatnoemy ov o 0dnyovce o éva
mpotumo evpeiag Lovng emduevng yevide, @ote va aflomoinbel ot peTddoon Kot Aym
dedopévov emvng, Pivieo Ko va mapéyel VYNAES ToyVTNTEG UETAOOONG o€ OikTva gLPEiNG
TEPLOYNG OV ovanthocovial and Qopeic onuoclag aopdisiag [287], [288], [289]. M
AMOTOMOON TNG TPOKANGNG 7oL &ixe v avtipetoniost T0 £pyo MESA otov tpiodidotato
xdpo mov mpoodopileTon amd TG METPKEG @acpa  (narrow/wide/broadband), pvOudg
petadoons odedopévov (bit rate) kot kwvnrikdémto (Mobility) mpokvdmtel oynuatikd oty
Ewoévo 104 [290]. To épyo onueimoe kamowe mpdodo Kot mwpoomdbnoe péco amd Tig
VAOTONCEIS VO VOLGHNTONOIOEL KOl TPOGEAKVGEL POPELG TNG INUOCLOG OCPAAELNS TOGO
otV Apepikn, 660 kot otnv Evpanr, mpotdccoviag Ty avaykaldtnTa KoOvoToinong tov
AVAYKOV TOV EXAYYEALATIOV ¥PNOTAOV oL enwpilovrol T Anpooia [Ipoostacio Avakoveion
and Kotaotpopég (Public Protection Disaster Relief — PPDR) [291]. TTapdio mov yivove

KGOl GNUOVTIKG Prinoto, To £pyo 6V 001 yNOE TEMKG TNV aP)IKT GTOYELON.
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Ewéva 104. MESA Project [290]

5.2.1.2.2 Taoeig, mpoorntikes, ueAloviikes kotevBovaoels

Ta dtdpopa TpodTLTO, GTEVNG 1| EVPEing LDVNG EXOVV OPILAGEL KOl VTOCGTNPILOVY TEYVOAOYIKA
SLGEKATOUUOPLO. GUGKEVEG TEMKAOV YPNOTOV Kol DAIKO VTOSOUNS ovTtdv (otabuovg Paong,
AVOPETAOOTEC, KEVIPA EAEYYOL KOl GULVIOVIOCUOV, K.AT.), Ol OTOieg maPEYOVV VINPECiEg
IMNUOCLOC OGPAAELNG KOl KPICIU®OV ETKOWVOVIOV Ove Tov KOcHo. Avaugifolo ot etaipieg
TOPUYOYAG TOV TPOIOVIOV aLTOV OEA0LV va SloTnPNooLY To, KEKTNUEVO KOl 100VIKG Vo
peyodmcovv 1o kEPON Tovg. llpobmdBeon omotehel M ayopd vo efaxolovBnoel va
EVOLIPEPETOL YiaL TOL TPOTLTO AVTA, 1] £0T® YA TIG PEATIDGELS TOVG. L2G évoelgn Tng mopelag, N
ayopd, avagopikd pe 1o TETRA avopéveron va otdoet ta 5,1 dioekatoppdpia doAdpia £mg
10 2027, onueidvovtag avénon katd 16,3% tov deiktn CAGR kotd v mepiodo mpoPreyng
(Ewova 105) [292]. Kpiowng onpoociog {muo amotelel €Gv ot VIapyovoes TeXVOLOYIES
(mpwtdkorra / mpétuma) Bo pmopécovv vo evidEOoLV amodOoTIKA TIG VEES TEXVOAOYIKES
e€eliéelg, dote vo KaAOYoUV TG avENUEVES TAE®V avayKeS TV meAatdv. Omola Texvoroyia
dev KaTapépel vo akorovdnoet Tig eeli&elg Kot va VAOTOOEL T GLYKEKPIUEVT TPOKAN O,

exTipdTon pe vynAo deiktn Pefordtntag 6T Oa Teivel S10pKMdG o GLPPIKVOOT).

Terrestrial Trunked Radio (TETRA) System Market Size, By
Business Application, 2017 - 2027

5.1Bn

1.6Bn =

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

W Hardware u Software

Ewéva 105. Méye0og g ayopdc Yo to TETRA, 1o dvdstnpe 2017-2027 [292]
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M oelpd amd KOAOGGOUE TOL YMPOL TV TNAETMIKOWOVIOV Tapdyovv mpoiovia TETRA,
P25, DMR, TETRAPOL k.Am.. Ev3ektikd avapépovtol Kamoleg amd T1g £T01pieg mov moilovv
npoTaymviotikd poého: Motorola Solutions, Airbus DS, KENWOOD Corporation, Codan
Radio, Icom, Hytera / PowerTrunk, Simoco, Harris Corporation, Sepura, Tait

Communications, Selex ES S.p.A kot Neolink.
5.2.1.3 [Thjpwg evpvlwvikés emikorvavies (broadband)

O koAbtepog 10mG TPOTOG Vo TTEPLYpAweEl KAmowog Ty TeXvoloyikn €&éMén ot dikTva
ONUOCLOG aCPAAELNG KOl TIG KPIOWUES EMKOWVMVIEG €lval O EMOMTIKOG. AvTO mopoInpeitan
EexdBapa otnv Euwova 106, amd 6mov mpokdmTel OTL 1 PETAPOCT OO TIG OVOAOYIKEG, OTIS
YNOLIKES EMKOVOVIEG NTOV U0 ETAVACTACT, OUWOC 1 EVPLLOVIKOTNTO OTOTEAEL TAEOV Ui
avoykoio eEEMEN oto medio [46]. TTapd to yeyovdg OtL givar anTOmOSEIKTO OTL Ol PMVNTIKEG
VANPECIEC AMOTEAOVY TOV KOPUO TOV KPICH®V EMKOWOVIDV, Ol EPUPUOYES OESOUEVOV
TOPEYOVY TEPACTIEG SVVATOTNTEG GTOVG TPMTOVE AVTOTOKPITES, MGTE Vo, £X0VV avEnuévn
EMIYyVOON NG KOTACTAONG KOl GUECT) OMOUOKPUGUEVN TPOGPacn oe TOlKIAie, TOADTIU®Y
VANPESIDY KOl TANPOPOPLOV, DCTE VO AELTOVPYNGOVY TO YPTYOPO KOl TTO OTOTEAECUATIKA

Kol Vo 6covv {méc.

Avti 1 petdPaon mpayportomoleital TapdAANAa pe TG TeYvoroykEG e€elilelc. H otadiaxm
Bektioon Tov VE@V TEQVOLOYIKOV AVcE®V KABE YEVIAG Kal 1 SLVOTOTNTA OTOSOTIKNG TAEOV
€vToENG OTOVG OE EPAPUOYEG, ONUATOSOTEL TN OLVOTOTNTO TAPUYWDYNG TPOIOVI®OV Ao TIG
ETOIPIEC, N TNV VAOMOINGTY PEOAICTIKOV £pPY®V. XTI TANP®SG €VPLIMVIKES EMIKOWVMVIES
EVIAOooOVTAL £pya OV &YOLV VIODETNOEL TEYVOAOYIKEG AVGES TOL Tpotumov LTE won
petayevéotepo. avtod. To LTE eivor éva evpéwg OSadedouévo moykoopo mpdTumo
eupulOViKng emKowwviog mov pmopel va vmootnpifel o peydAn mowkidio cevopiov
avamTuéng Katl avoykdv Tov ¥pnotodv g dnudotag aceaielog [53]. Avtd pavnke o oo
T1G apyég ™ dekaetiog 2010. XapaktploTiko TopAdEly Lo OTOTEAEL 1] GUYKPITIKN LEAETT TV
napeyouevov vanpecidv tov TETRA kat tov LTE mov emygipnbnke oto [293], and 6mov
TPOKVTTEL OTL UE OMGTH EQUPUOYN TV dvvatotHtewv tov LTE, ou ypfoteg onudotag
ac@aAelag pmopovv va Bacilovral e avtd, pe Tov 010 Tpomo mov Pacilovial oTa TPOTLTA
otevic {dvng. MdAioto, 1 0 peAétn KataAnyst OTL €ival peaMOTIKO TO GEVAPLO TNG
TOUPUAANANG XPNONG TOV TOPAdOCLOK®OY cvotnudtov PMR mov mopéyovv @ovntikég
vinpeciec kot t@v ovotqudtov LTE mov efacpaAiilovv T HETAOOGT TOADUECIKOV

dedopévav.
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Evolution of Mission Critical Communications

DIGITALIZATION THE BREAKTHROUGH CHANGE
« Nationwide public safety networks

* One network instead of multiple small ones

* Cross-authority communication

« Evolving operational models

« Excellent security

« Optimized Total Cost of Ownership

| ANALOGUE l

N
DIGITAL

BROADBAND BRINGS MORE
DATA CAPACITY

+ Capacity for bandwith-hungry apps
« Video, pictures, maps, etc.

* New devices — smartphones, tablets

Ewéva 106. Topzio amd Tnv avaloyikn 6Ty ynoraxy texvohoyia [46]
H xotevBuvon oty omoia ) dedopévn ypovikn otiypn odnyeitol n texvoloyia TV SIKTO®OV
dnpoclog acpaietog yivetor TAnpmg avtiinmry. H aviaio g evpulovikdtrag avoiyet pe 1o
LTE, ywa va axorovBncovv otn ovvéysia to LTE-Advanced, o 4G kot to 5G, mov pog
amacyoAel TNV mapodoa ypovikny otTiypr] Kot ektipdror 6Tt Bo pog amacyoANcEl Kot
perdovtikd. Tnv mopeio avt) Ba ) dodue avodvtikd péca amd tpia dtpopetikd Epya. To
FirstNet, to BroadMap / BroadWay / BroadNet ka1 to Respond-A. Ot avagepdueveg dev givat
ot povadikég viomomoels. Qotdoo, to FirstNet wg eknpocmmog g petdfacns tov Sktdmv
dNuoGLOG acPaAELn 6TV VPLLOVIKT TEXVOLOYIN 0TOTEAEL TAEOV U10, SOKIUAGHEVT) ADGT, TOVL
UG TPOGPEPEL TN SUVATOTNTA VO UEAETGOVUE TO OMUEID VIEPOYNG TOV, OAAG Kol TIC
TPOTOTNTEG Kot T, TVYOV TpofAuata. Ta GAla dVO £pya, aPopovV Ge TAOTIKEG TPOCTAOEIES
Yopov peddv e Evponoaikng Evoong, owkovouikd evtayuéveg oto 7° TIpdypappa — [Miaicto
(FP7) dpaotnprotitov £pgvvag, TeXVOLOYIKNG avantuéng kot emideiéng kot £101KOTEPA GTO
HORIZONZ2020, évo gvpomaikd TpoOypappLo Yo TNV EPELVO, KoL TNV KOIVOTOMIO TNV TEPT0d0
2014-2020, pe ovvolkd mpodmoroyiopd mepimov 80 S, gvpd. Ta mpoypdupoto ovTd
Bpiokovtor mAéov o @pwo oTASI0 OSOKIUADV Kol TPOSPEPovTaL Yio eSaywyn YPYO®V
ovumepooudtov. Téhoc, evieldg mepnmTikd YiveTol M ovOQOPE GE 0 GEPA OTO
a&OA0Y0. TPOYPEULUOTO KOL VAOTOMNGELS OV €ite OAOKANpOONnKav, gite e&aorlovBodv

OIAO00EN TopEin TOVG KOl EVIACGOVTAL GTIV EMYEPOVUEVT] HETAPOOT GTNV VPLLOVIKOTNTA.
5.2.1.3.1 FirstNet

a. lotopkd
H 18éa tov FirstNet yevwnfnke ota yoAdouata tov didvpev mdopywv, énerto omnd Tig
tpopokpatikéc embéoeig g 11" Zentepfpiov 2001 oto IMoykdouo Kévipo Eumopiov g
Néog Yopkne. H tpaywdio amokdivye Oepeldmon mpofANUato 6To GUGTHUATO ETIKOVOVIDY

OV YPNOLULOTOIOVCAY Ol TPMTOL OVTOTOKPLTES, KAOMDC dev avTamokpidnkay oTIC aKpaieg
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oVVONKEC KOTOOTPOPNG TOL KANONKav va avtiuetoricovy [294]. Ta Kevd 6TIg EMIKOWVMVIEG
EKTOKTNG avayKkNng omotumOnKay o€ oyetikn €kbgon tov 2004 [295] kot tavtdypova £yve
EexdBopn M avaykodTTo TNG ONoLPYing evag a&OMIGTOL SKTHOV VYNANG TOVTNTOS Y10l

TOVG TPATOVG AVTATOKPLTESG, OV Bl KAAVTTEL TO GOVOAO TNG YDPOG.

Tote Eexivnoe o pebodikn dovAewd, pe amdTEPO 0TOYO TNV € LVIAPYNG OPYAVOGCT TOV
VANPECIDY INUOCLOC AGPAAELNG O EMIMEdO emKOvVViag, 1 onoio avatédnke otnv EBvikn
Awiknon  Tnienwowoviov  kor  ITAnpogopuwv  (National Telecommunications and
Information Administration - NTIA%®) tov Yrovpyeiov Emkowovidy tov HILA., apuodia
Y. TOpOoYn GVUPOLAMV og BERNTA TOMTIKNG TNAETIKOWV®OVIOV Kot TANpogopidv. 'Etot, to
2012 13pvonke n Apyn Awktdov Ipotov Avramoxprromv (First Responder Network Authority
- FirstNet Authority), n cuvepyacio tov omoiov pe v etapio. AT&T pepe ) dnuovpyio
gvog evpulviKod SIKTOOV Y10, TOVG TPMOTOVS avtamokpltéc twv H.ILA., to emovopalopevo
FirstNet. Amotelel v Tp®TN TAYKOGUI®G EXLTVYNUEVT GLVEPYOGiD SNUOGIOL KOl 151MTIKOD

TOMEQ Y10, T OMOVPYI SIKTVOV ETKOVOVING ONUOCIOG AGPAAELNGC.

To FirstNet £yetl oxedlootel €101kd yio T OMNUOCIO AGPAAELN KOl TOVG TPATOVG AVTUTOKPLTES
KOl 01O TV EVOPKTAPLO TPOTN Tov G onuepa eEeliooetanl dwapkme, kabng to FirstNet
Authority ocvvepyaletar pe @opeic kot erapieg, ywoo va emrtOyxel Peltivoels, Omov
KATOYPAQOVTOL OVGAELTOVPYiEG 1] KaBLGTEPNOELS. TVYKEKPIUEV, aVENTLEE Guvepyacio Le Ta
(o)DHS, (B)DoD «au (y) NIST [51]. MdMora, o cuvepyacia pe to NIST Aappavet dopkmg
aVOTPOPOJOTNON OO TOVG TPADTOVG OVTOTOKPITEG KOl EVIAGGEL OTO OIKTLO TIC VEES
AELTOVPYIKEG TOVG avaykes. Metd v MOpEAELON TEVIOETIOG Kol cuykekpiuéva to 2017
vroypaenke 25etg ovuPacn cvvepyaoiog peta&d g FirstNet Authority kot g AT&T
[296]. To 4ikTVLO KOTOGKELAGTIKE EVTOG TOL OPYLKOD YPOVOILYPAUUOTOG KAt TAV ETOO Kot
dwbéouo yoo Tovg TpmTovg avroamokpltéc omd to 2018. 'Extote onueimoe koatakdpuen
avamntoén - (Rmomn, aeol o€ Técoepa HOMG xpovio 1 ypfon tov emektddnke oe 18.500
vanpeoieg kot @opeic (Ewova 107), oe 50 molteieg tov H.ILA., mévte meployég kot v
nepreépeta g Kodovumia, onueidvovtag avénon mg taéng tov 86%, Evavtt Tg apyIiknig Tov
gueaviong [296], evd ota téAn tov 2022 apiBuei Non mepiocdTEpa amd 4 €KOTOUUVPIN,
ovvdioelg kot eEvmmpetel mAéov tov 23.000 vanpeciov [297]. Tnv 22-8-2022 1 FirstNet
Authority vaépare oy FCC aitnon avavémong g ddetog xpnong tov edouoatog Band 14
(758 — 769 / 788 — 799 MHz) [298]. Ev avauovi g £yKpione, | cuvepyoocio auth &yet 1o
opilovta emyeipnookav eEediéewv émg to 2027, Tlapdiinia, amd to 2021 Ko €merto €xet

Eexwvnoel M évtaéng g teyvoroyiog tov 5G [299].

28 https://www.ntia.doc.gov
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18,500
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Ewovo 107. FirstNet, vanpeoisg eEoanpétnong avd otkovopiko £tog

b. Baowd otoyeia apyitextovikng tov FirstNet

H Bacwn apyitektovikn tov diktoov FirstNet arotvndveror oty Ewova 108 kon meprypdpet

ovolaoTikd 6t 10 diktvo avtd Paciotnke oto mpotvmo LTE [300]. To ermimeda mov

SLLOPOMVOLV TNV OVAPEPOLEVT] OPYLTEKTOVIKT] ElvaL:

Boowo diktvo (core network — CN), amotedei TO0 KEVIPIKO TUAUO TOL
TNAETKOVOVIOKOD OIKTOOL TTOV TAPEYEL SLUPOPES VIINPEGIEG GE EPAPLOYES ONUOCLOG
ACQUAELNG HECH TOV JIKTVLOL TPHGPacns. O mupnvag SlGVVIEETAL e AL KPATIKA,
TOTIKA KOl OPOGTOVILOKA dikTva, cupmeptiapufavopévon tov 911 kot Tov dtaditktdov,
AELTOVPYDVTOG G YIYAVTIO OUTPEADN TTOV KAADTTEL TO GOVOAO TNG YDPOG.
OmoBolévén petagpopdg (transport backhaul), Aertovpyel o evéidueco eminedo
oVVOEGNC UE TO dikTVLO KOPoV. OVGLOGTIKG 0mOTEAEL TO GOVOEGHO TOV PETOPEPEL TNV
Kivnon tov ypnotav, 0mmng emvi, dedouéva kot Bivteo, Kol onuate omd otadpoie
Béaong 6T0 KEVTPIKO diKTVO.

Aixtvo npdcsPaocng padioemvov (radio access network — RAN), Aetrtovpyel kot avtd
®¢g evoldueco eminedo oOVOEoNG UE TO OlKTLO KOPUOD, OAAG ot €éva emimedo
younAotepo kot e£oo@oAlel TN GUVOEGIUOTNTO HE TIG GUOKELEG. AmAITOVVTOL
dexadeg yhadeg otabupol Pdone vy va kaAivebel tovAdyiotov 0 99% TOUL
mAnBucopov, Op®G Kot TAA dev eivar apkeTod, KaBmg 1 SNUOCLo ACPAAELD dEV GTOYEVEL
pévo og mePoyES MANBLCHIOKNG CLYKEVTP®ONG, OAAL Kol og amopokpuopéves. H
FirstNet ocvvepydotnke pe kdbe moAitela yio va KotavonBodv ot avayKes Hiog
EKAOTNG €& aT®V KOl dNUovpynce Eva oy€do yia Kabe molteia Kot eTuKpaTeLn TOV
OVTOTOKPIVETOL KOADTEPQ OE OVTEG TIG AVAYKEG.

Yvokevég dnpoctag acpdretog (public safety devices — PSD), 6nwg é&unva Kivntd
mAEQmVe, @opntoi vmohoylotéc, tablet, edkég cvokevéc, 1 UIKPOGLOKEVEG LE
duvatoTNTO AGVPHATNG GVVOESNC 6 gupLlVIKO dikTvo oL Paciletorl oTo TPHTLTTO
LTE. 'Evag mANp®¢ eMKAPOTOMUEVOS KATAAOYOS T®MV GUGKEVMV OV LIOoTNPilovy
1o diktvo FirstNet Bpioketar oto [301]. BéPato, 010 cLYKEKPUEVO €minedo NG

UPYLTEKTOVIKNC EVTOOCOVTOL Kol 01 O100EGIUEG EQAPUOYEC.
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Internet,
11/Local/Feder:
Centers

Ci ication:
Applications Routing Security)|
Services Scheduli

Transport

Signaling User Traffic
Backhaul

Signaling User Traffic
RAN ((wﬁﬂ!)) PROCESSING (“T*))
o
/-\c.\\ Band Class 14 L)

= O
|Phone Dongle  Laptop Tablet Spec}a 4

Ewova 108. Apyrrektoviki) LTE ywo to FirstNet [148]

1o, kOpra yapaktnplotikd to FirstNet diktbov meplapPdvovron [302]:

= Agrtovpyio QpeOTG EMKOVOVIOG

= Oudia pe to matnua mAnktpov (Push-to-talk - PTT)

= [IMpwg duming katevBuvong emcowvovia (Full duplex)

= Opodikég KAMOELG

= Avayvopion KaAoOVTog

= KA\oglg £KTaKTNG avAayKNG

= Pon Odedopévev peydiov Oykov peta&h tov Kévipov Emiysipricewv ‘Extoktng
AvayKng kot Tov mediov

= Beltiopévn topakorovdnon oynudtmv, eE0TAIGHOD, TPOCMMTIKOV, K.AT.

= AvvoTOTNTO TOPAKOAOVONOTG TNG KOTAGTAGNS TOL JIKTVOV GE GYEDOV TPOYLOTIKO
1POVO, GUUTEPILAUPBAVOUEVOVY EIOOTOGEMV KOl AETTOUEPOVG TPOPOANG TNG KAALYTG
6€ TEPLOYES OOV AVTOTOKPIVOVTAL EVEPYE 1] AVATTUGGOVTAL

= Asurtovpyieg mpotepordTTag OKTOOL GTO TAGICIO 1TNG GCLVEPYNOCING GULVOAOL
EUTAEKOUEVOV LE TOVG TPMTOVE UVTOTOKPITES KATE, TN O1APKELD, Lo EKONAMOTG

= KatdAoyog eAeYUEVOV, 0OPOUADY EQOPUOYOV ONUOCLOC OCQAAEING Kol OloyElpLong
éxtakg avaykng. ‘Evag minpng katdloyoc tov dubécipumv epoappoydv Ppicketal
oto [303]. Emmléov, a&ilel va emonuaviel 6T otovg yproteg g covitag FirstNet
napéyovrar 600 emimeda: Emoinbevong (FirstNet Verified) kot ITiotomoinong
(FirstNet Certified). H FirstNet Verified onuaivetr 61t 1 epappoyn ninpoi kprrmipio
CUVAQPELONG e TN ONUOcLo acpAaAslo kot Exel LToPAnOel oe dadikacio eAEYXOV TOV
neptAapPavel v ac@Aaiela, To amdppnto dedopévav katl ) dbeoudtnta (99,9%
S10B£010) OV OMOLTOVVTOL Y10, GUUTEPIANYT oTOV KaTdAoyo gpapuoymv FirstNet,
evad 1 FirstNet Certified onuaivel 0Tt 1 gpappoyn mAnpoi To KPITHplo. CLVAQEELLGS,

OOQUAENG Kol amoppiTOV OedOUEVDV, OAAG €xel emiong avénuévn SabeciuotnTa
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(99,99% dwbéolno), KNTKOTNTO, OVOEKTIKOTNTO KOl EMEKTACIUOTNTO YL THV
KéAvym tov anoutioe®v nuoctag acedietag. O myaiog KOIKOS Yo TV EPAPLOYN
npénel vo, mepaoel and pa Eexwploty Sradikacio eAEYxov acpaiciog [304]

= Tlgpocdtepor amd 150 avamtvocdpeva otoyeion diktoov (oynuata, drones,
emyepnookd kévipa, KAmT.) Swbéoipa yopig KOGTOG Yol TOLG GLVOPOUNTES TOV
FirstNet, yio to €idog Twv onoimv Oa yivel ektevig avapopd 6T GLVEYELN

=  Evomoinon pe diktva LMR

= Kown mAot@oppa ETKOVOVING 6To TANIGI0 VAOTOINGNG NG Zupuemviag Atayeipiong
Bonbelog ‘Extoxktmg Avaykng (Emergency Management Assistance Compact —
EMAC)

H AT&T oto mhaicto g ovpgpoviag pe v kpotikn FirstNet Authority deopgdtnke vo
KOTOOKEVAGEL, AELTOVPYNOEL, MOPUOMCEL, GLVINPEL KOl eVioyVeL Yo 25 ypodvia éva
evpulmvikd diktvo dnpootag aopdreiag (Public Safety Broadband Network - PSBN) [296].
To 6UVOAO TV AELTOLPYIKOV oot GE®V TPETEL va £xel Tapadobel £mg tov Mdptio Tov 2023
[305]. TTapariinia, ot Boacikoi Topeic TOL 081KOD XAPTN HEXPL THY TEMKT Tapddoon @aivovTol

omv Ewova 109.

Situational Awareness

(( )) + Location Services + Mapping/Geographic Information
+ Sensors System (GIS)
+ Wearables « Data Analytics/Artificial Intelligence

+ Cameras/Video

Coverage & Capacity

+ Macro Coverage

Core
» EPC

Voice Communications
* Mission Critical Push-to-talk (MCPTT)

« IMS Core + Capacity « PTT Interconnection
. Services Platforms * In-building Solutions
« App Servers + Temporary/On-Demand
X Coverage :
+ Service Enablers Secure Information Exchange
» Range Extension « DataAccess « Cybersecurity
. i i « Data Sharing « Identity, Credential and Access
Device-to-Device Management (ICAM)/Single Sign-
* Air-to-Ground On
* Maritime Operations
: Qvai.ll?bilitvse‘?bﬂ,iw/ « Priority Services + Hands Free Operations
essiency riarcening « Applications + Augmented Virtual Reality
« Devices + Heads-Up Display

+ Accessories

Ewoéva 109. Baswkoi Topsig Tov diktvov FirstNet
O1 TOADVEC TOL 03IKOV YAPTN 0POPOHV:

= Tov mupnva, mov mepthappavel 1o EPC to onoio pumopei va avénoet m yopntikdtto,
Kol TV TOYOTNTO Kol aVOQEPETAL GE Uio PaCIKn apyltekTovikn dtktvov tov LTE.
EmmAéov, nepihappdaver 1o Yroovomua ITolvpéowmv (IP Multimedia Subsystem),
IMS mov amoteiel e vmodopn SKTLOL KIVNTAG TNAEP®VIOG, YO TNV TOPOYN
VANPECIDY EMKOWVOVIAG O TPAYUATIKO ¥povo (pmvn, Pivteo, dedopéva K.AT.) TOGO
Y0 TOVG KOTOVOAMTEG OGO KO Y10, TOVG EMAYYEAUATIEG XPTOTEG HEGH OMOLOVONTOTE

dwtvov pocPaong, €0kd tov VoL TE, kinceig Wi-Fi kot VoNR. O tpomog mov ta
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000 Poaoikd otoryela. Tov TUPNVO TAPEYOLY PEATIOUEVEG VINPECIES EMKOVOVIOG
neprypapetor avaivtikd oto [306], [307] ko mpoxdmtel enomtikd oty Ewcova 110.
Tnv kdAoyn kot yopnTIKdTNTO, TOL TEPAAUPEAVEL TN YOPNTIKOTNTA, TNV KAALYT, TNV
emkowvovia D2D, v ericowvovia aépa — eddpovg, T dwbeoipotra, adlomortia,
avOEKTIKOTNTA KOt avTOyN

Tnv entyvoon g KoTdoTaoNS, ToL TEPLOUPAVEL VINPETiec Tomobesiag, aletnThpeg,
QOPNTEG GOLOKEVEC, KAUEPES, TANPOPOPIEG YEM-TPOGOOPIGUOD KOl  TEYVNTH
vonuoouvn

Tic povnriKég vanpeoieg, mov meptropupavet MCPTT

Tnv oaoceod avtoAdlayn TANPOEOPL®Y, 7OV TEPAOUPAvEL KLPEPVOUCOAAELQ,
ToTOTOMNUEVT TTPOGPacn oe dedopéva

Eumepio  ypfiotn, mov mepllopfdvel vaANpeciec mPOTEPALOTNTOS, EQPUPUOYES,
ovokeveg, afeocovdp, Asrtovpyieg  hands-free, emavénuévn kol €kovikn

npoypotikdTo Ko heads-up display

—

< A ]
Ve e
Dispatch system The Operation system
—

~
(.\ Fiber network >

—————————————————— < D

EPC = “Fiber network >

()] () ()
A A A

eNodeB  eNodeB  eNodeB
T~

X EUTRAN s

~

i i
PAD or mobile phone _--=~~""""~ ST *~n
PTT terminal s g;;' . Bmadcasgigw\

b
LTE wireless Camera
UE or Terminals

Ewéva 110.Avcerc 1droTikod duktvov (PNS) [306]

C. Baoiwkd teyvikd yopoxtmpilotikd tov FirstNet

To kopro {Rtnua Tov kKabopicHnke €& apync ywa T Asttovpyio Tov FirstNet toav 1 exydpnon

ASE10G YPNONE ATOKAEIGTIKOD PAGLOTOC Vi TIC OVAYKES TNG NUOCLag aopdielag. Tny 22-2-
2012 pe amoégacn tov Koykpéso twv HITA Satébnke to D-Block (758-763 MHz / 788-793

MHz) ot dnudoia aoedreto yio xpron oe eBvikd svpulovikd diktvo (Ewdvo 111) [308],

[148].
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Band Spectrum Uplink Downlink Band gap
class block {MHz) (MHz) (MHz)
12 Lower block A 698 - 716 728 - 746 12
Lower block B
Lower block C
13 Upper C block 777 - 187 746 - 756 41
14 Upper D Block and 788 - 798 758 - 768 40
Public safety allocation
17 Lower B block 704 - 716 734 - 746 18
Lower C block

IMivoxog 22. Katavopn gaopoetog tev 700 MHZ: Zaveg 12, 13, 14, kor 17 [148]

Revised 700 MHz Band Plan for Public Safety Services

Frequencies in MHz

758 768 775 788 798 805

| | | |
Public Safety Allocation Public Safety Allocation
Comumercial Allocation
Broadband g Narrowband Broadband g Narrowband
N i

che2 | chea\ cnhes [ ches [ cnes che7 | ches | cheo

758 764 77 \"s 782 788 794 800 806
 FirstNet :
License

Lower Band Upper Band

Ewéva 111. Adcrodotnuévy {dvn @acspartog tov FirstNet [308]

Tt éyovv ot didbeon| Tovg ot ypnoteg tov FirstNet; And tov Mdaptio tov 2022 o1 yprioteg
FirstNet £xovv otn d140gom| Tovg TEPLoGHTEPA 0O 150 OVaRTLOGOUEVA GTOLELD FIKTVOV TTOVL
glvar TomoBenuéva og oTpatnykd onpeio oe OAN T0 €0POC KAALYNG Kol GUVEYMS dtobEaiLa
6T0VG GLVdpouNTéS (24/7/365) [309].

Ta yop aktnplotiKotepo €& avtav ivol:

= Aopvgopikég koyéheg oe ehoppd @optnyd (Satellite Cells on Light Trucks -
SatCOLT), eivon eniyeteg dopu@opikég KOYEAES G EAAPPLA POPTNYA, OV GLVIEOVTAL
péom dopueopov Kat dev Pacilovtal oe epmoptkn mapoyn pevpatos (Ewova 113.b)

= Tvuroyeic ovokevég ypnyopns avartuéng (Compact Rapid Deployables - CRD),
glvar pikpéc @opntég KLWELEG TOL UTOPOVV VO avomTtuyfoldv Ypryopa yuo va

mapEyovy KoAoyn o€ tomobeciec Omov dev Umopovv va Tave peyoldtepa oot (To
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dwbéoua SatCOLTS pali pe ta CRD givon meprocdtepo and 100). Tnv avdtvén
avtdv pmopel va avaAdfel kot povo évag avBpomoc. Eivar aAldg yvootd g Keld
oe podeg (Cell on Wheels - COW) kot mapéyovv euPéreto kaAoymg Kwnng
mAepaviog €mg 2 pida, 0o0pueopkd dIKTLO LYNANG ToOTNTAS KOl YEVVITPLOL TOV
vrootnPilet TIg avaykeg evépyetog o tovAdyiotov 60 dpeg [310] (Ewova 112)
Yrtapeva COW (Flying COW), to omoio amoteieiton omd dvo drone depéva oe
Tpékep, MOV PMOPOLV Vo eTdcovy €mg kot 400 mod e VYOC, vo avTEEovy TNV
ghappld Ppoyn kot dvepo tayxdTNTa £G Kot 25 pidla. Yrapyovv tpio dabéoyua kot
BepovvTol WOVIKA Y10 TVPKAYIEG 1] ATOGTOAES O1AGMANG 0TO BOLVO OOV TO £00POG
umopel va kavel ™ wpocPaciudtnta tpdkAnon. Eivor wwitépmg avBextikd yio
axpaio tepPdAlovia Kot PmopolV vo «BAETOVVY PECH Amd KOTTVO, KOPLOES dEVIPMOV
kot dAlo gumodia [311] (Ewodva 113.a).

FirstNet One, évo ogpdGTaTo 55 TOdIMDV, 1WOOVIKO Yo ¥pnon MeTd oamd peydieg
KOTOOTPOPES. OT®G TO €MOKOAOLOO €VOC TLPOVO, OTOVL OMALTEITOL GULVEXNG
GUVOESIOTNTA Y10 OOKplon Kot avakopyn. [apéyel peydro amotdmmpo kdAvyng
Kol propel va mopapeivel otov agpa yuo mepinov 2 efdoudoeg Kot vo metdéel £m¢ Kot
1.000 610 (Ewcdva 113.¢)

Oynuata Emkowveviog. Ymdpyovv tpio tétolo S100€01a Kot apopovy Gg OYfLLoTaL
S10lkNoNG Kol EMKOWOVIOV Yol ETELYOVCEG TEPITTMOEL, MOV OTOLTEITAL GUEOT|
avamTLEN, YL TNV KAALYT EKONAMCEMY KOl EKTAIOEVTIKOV ACoKNCE®Y. Evidc tov
OYNUATOV OLTAV LILAPYEL YDPOS V1o dVO dTopa, TOALUTAEG 000VES, TNAEOPACELS KOl
otafpol optiong, Kobmg Kot peyddn eEmtepikn 00ovn Kot nyelo yio EvUEPDOELS.
Hapéxer ovvdeoommra péow LTE (Band 14) xor Wi-Fi kot etvon oe Béom va
a&lomomoel o Tokidia emAoymv backhaul. Kdafe éva €& avtdv sivor eEomhiopévo
UE YEVVITPLOL TTOV UTOPEL VO AEITOVPYNGEL Y10 TOAAEG NUEPEC TPV TOV AVEPOSLOCTUO
Kol TEPLOUPAVEL TOVOAETO, POVPVO HIKPOKVUATOV, WIVL WYOYEID Kol KOUKETO VTTVOV.
TMopéxeton 1 dvvatdmto o&lomoinong g vanpeoiog FirstNet Central yio
Suoyelpton AOYOPLOIGUDY YPNOTOV KOl GUCKEVADV, EXTEIMV TPOTEPUIOTNTAG YPNOTOV

Ko ypnotawv PTT.

Ewcéva. 112. Compact Rapid Deployable (CRD) / Cell on
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Ewova 113. (a) Flyng Cow, (b) SatCOLT, (c) FirstNet One
ZOUQOVE [LE TNV KATNYOPLOTOINGT) TOV JBECIL®V OVATTUGGOUEV®V GTOLXEI®MV SIKTVOV TG

FirstNet mov emygipeitar oto [148], avtd katatdocovtal o mévTe (5) Kotnyopieg:

= gvotnue diktoov oxnuatmv (vehicle network system -VNS),

= keMd og ehaepld eoptnyd (cells on light trucks -COLTS),

= keMd og Tpoyovs (COW),

= cvothuoTo o€ Tpoyovg (System on wheels - SOW),

" OVOTUGGOWEVY]  OPYITEKTOVIKY  evaéplwv  emkowvmvidv  (deployable  aerial

communications architecture - DACA)

Ta yapakmplotikd avtdv anotvnodnkav ctov Ilivokag 23, émov mopatiBevior cuykpLTIKA
otolelor avaPopkd pe TNV TOPEXOUEV YOPNTIKOTNTO KOl KOALWYN, TIG EVEPYELOKES
OTOLTACELS, TN AEITOLPYIKY avTovopia, TN Stbeciuomta kol to. (NTAHOTO TS avamTLENG

oG (YPOVOG, 160G OYNUATOC, TOGHTNTA).

Characteristics VNS COLTS Ccow SOW DACA
Capacity Low/medium Medium High High Low/medium
Coverage Small cells such | Cell size can be either macro, | Cell size can be either macro, | Cell size can be either macro, | Small cells such as pico and
as pico and femto | or micro, or pico, or femto or micro, or pico, or femto or micro, or pico, or femto femto
Band class 14 radio Yes Yes Yes Yes Yes
Standalone Yes No No Yes No
Availability Immediate Vehicular drive time Vehicular drive time Vehicular drive time and sys- | Aerial launch time
tem deployment time
Power Limited to vehicle | Generator Generator Generator Limited to the airframe
battery
Deployment time Zero to low Low Medium Long Long
Deployment nature EFR vehicles Dedicated Trunks Dedicated Trailers Dedicated Trucks with Trailer | Aeral such as UAVs and bal-
loons
Deployment quantity ‘Thousands Hundreds Hundreds Dozens Dozens (based on experi-
mentations and simulations)
Incident duration Low Medium Medium Long Long

Mivaxog 23. Eidn avantveoopevov otorysiov Tov diktvov FirstNet

Onwg mpoavaepépdnie, tov Anpilo tov 2021 €yve avoPadpion Tov amokAEIGTIKOD TPV
dwctoov FirstNet, yio vo emurpanei n a&dmot ovvdeoomta 5G [312]. Qotdoo, n
petéPfoon avt Bo mpémer vo cvuvtedeotel pe apyd ko otabepd Prinata, kabhg 6tav ot
eMOyyeEALOTIEG TNG OMNUOCIOG OCQAAEWS KOAOUVTOL VO avtamokpldodv oto medio, Oev
vrapyovv mepOplo ekTTOCE®V Yo TNV aélomiotia, kKabmg kpivovtal avBpomiveg (méc.
Yovendg givar ovapevopevn ot pubuot e&éMénc kan évioéng tov 5G otig ePapUOYEG TG
dMUOCL0G AGPALELNG VO DVOTEPOVV GE GYECT LE T EUTOPIKE SHTKTVO. ZOUPMVA LLE T GTOYELOT)
™m¢g AT&T, mov vAiomotel 0 TexviKd pépog tov FirstNet, n petéfacn Oa Paciotel oy
vrapyovoa yvoon and 1o LTE ot to 4G [299]. Ao 1o 1610 Gpbpo kot 660 ovapépet o
avtrpoedpog g AT&T, mpokdrtel 6Tt TV mapohoa ¥PoviKn GTiypun ot ypnotes tov FirstNet

£Y0VV dVVATOTNTO XPNOTG TPLOV SAPOPETIKMV AEITOVPYIKDY PAGHOTIKGOV EMTES®V TOV SG:
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= Yynin {ovn (High-Band 5G+: mmWave ot {dvn tov 36GHz [313]): Ot popeig kot
ol opyavicpol dnpoctlag acQArEWS o€ mePLocoTePeg amd 45 TOAES Kot TEPLOYES
avtdv AapPiavouy eEAIPETIKA YPNYOPES TAXDTNTES KAl TPOTOYVOPES EMOOCELS GE
TEPLOYES VYNNG KUKAOPOPLG. XAPAKTNPLOTIKA TapadetyloTa omoteAovv 10 AteBvég
Agpodpdpo tov Aog Avilereg kol to otddlo Raymond James otnv Taumna, 6mov
TPOYUOTOTOLOVVTOL GUVAVAIEG ) LeYdAa abANTIKA YeyovoTa.
=  Meoaia {ovn (Mid-Band 5G+:ot (dvn tov 3,45 — 3,7GHz [314]): Ot eopeig kot ot
0pYOVIGHOL ONUOCLOG 0CQAAELNG OE TEPLEGOTEPEG amd 40 TOAELG KOl TEPLOYES AVTMV
Aappavouy edopo 5G+ pecaiog {ovng mov mapéyel Evav cuVOLACUO EEQLPETIKA
YPAYOP®V TOXLTATOV KOl EVPEING YE@YPAPIKNG KAALYNC.
= Xounin Lovn (Low-Band 5G: 850MHz [313], [314]): Ot gopeic kot ot opyovicpoi
dnuodclog acedirelog o meplocotepeg amd 30 TOAEIC KOl TEPLOYEG OLTOV LITOPOVY VO
ovvdebovy ypnoomoldviag eacue SG yauning {dvne, To 0moio KOADTTEL PLEYAAES
TEPLOYEC KO Vo JIEICOVGEL GE KTipla Kot vodouég kaAvtepa, amd 10 SG+ vyning
Covne.
e kGPe mepintmon, To. 0PEAT amd TN oTAdI0KN aVTH UeTdfoon oe Texvoroyikég Avoelg 5G
vy to FirstNet ovamapictatar oty Ewova 114. Ov tgyvoloyieg 5G 0o Peltidoovv
ONUOVTIKA TNV ENXLYVOGT TNG KOTAGTAONGS, KAODC EUTAEKOVTAL EVEPYH TOAAEG VEEC EQUPLOYES
670 7edi0, CLGKEVEG TTOL VITOGTNPILOVY AVTEG, AALG KOl TO GUVOAO T®V TEXVOLOYL®Y ToL 10T.
ITepartépw de, N cvihoyn kot eneepyacio TV dedopévmV gival oNUAVTIKE BEATIOUEVT KoL
Ue TN oLUPOAN NG TEXYVNTNAG VONUOGUVNG G° aVTO, LE OTMTEPO GKOMO TO GUVOAO TMV
VIANPECIOV OV TOPEYOVIOL GTOVS YPNOTEC, MOV OTNV TEPITTOON HO¢ €ival Ol TP®TOL

QVTOTOKPLTEG, Vo eivar axpifelg, 610 6®GTO YPOVO, LE TOV TO QIAIKO TPOTO KoL TOV

€VKOAOTEPO OTN dlaeiplon, Exovtag TAVIoTeE LIOYN Hog OTL TNV Ot dpa evepyel oto medio
[10].

DATA

Data from private networks Data Analytics

Data sources: Internet of Artificial
Things devices, video, drones, Intelligence
fixed cameras, sensors

Data from applications

wo

USER EXPERIENCE

L
0 SITUATIONAL AWARENESS

5G Enabling Technologies

Ewoéva 114. Teyvoloyisg evepyomoinong 5G ywa to FirstNet [10]
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d. ITAeovektiuozo kol petovektiporo tov FirstNet

Ta mleovektRuoTo TG EmLyEpNolokng Asttovpyiag tov FirstNet gavnikav and v mpdTy

oTtyun Ko cvvoyifovrat ot akdiovba [315], [316]:

BeAtiopévn emkovovio HEc SIHAEITOVPYIKOD SKTOOV

2HVOECT) TOV AVTOTOKPITMOV OKOUTN KO LLE OTOUOKPUCHEVEG TEPLOYESG
Evioyvon g enlyvoong g Katdotaong 6€ TEPTMGELS EKTAKTNG AVAYKNG
Ovclaotikn TpotepatdTNTa 6T dNUOGLO AGPHAELN

Emaping yopntikdma yio Tpoypopaticéves ToAvTAN el eKONADGCELS
Iopoyn evepydv dedopévaV PEGH KAVOTOU®Y EPAPLOYDY KOl GUCKELMV
Iopoyn a&romotiog kot aceaietog 6tay AaUPAvovy yOPO KOTAGTPOPES
2UVTOVIoUEVT OKPLoT| G€ avOpOTOYEVEIS KATAGTPOPES

AmodoTikn a&lomoinon g Texvoroyia oTIG EMKOWV®VIEG dNUOGLOC OCPALELNS

Mepikd pelovektiuata Tov diktoov FirstNet givou [317]:

ATOAEW. TOMTEIOKNG OLTOVOUING Kol KOT® EMEKTOCT KPOTIKNG, KoODS Yy va
KOTOOTEL OWKOVOUIKG PLOCWO 0amoitnee TNV mopoydPNoN NG EKUETAAAEVOTG
edouatog og 1BIOTIKYA etoupeio. tniemkowvoviov (AT&T), vid tov éleyyxo kai
ovvepyacio kpotikod eopéa (FirstNet Authority).

Yoiototor TpofAnUatiopdg GYETIKA Ue 10 eninedo ovvepyaciog tov wwntn (AT&T)
KOl TOL KPOATIKOD OVTITPOGMTOV, GVOPOPIKE HE TN OLVOTOTNTU EIGYDOPNONG GTNV
ayopd amd GAAES TONPiES, TOGO GE TOMIKO £Minedo, OGO Kal 6 gvpvTEPO [297].
AndAelo, EAEYYOL KOl SOTPAYLOTEVTIKNG OUVOAUNG TOV KPUTOV Kol KLBEPVNTIKOV
EKTPOCAOTOV GTO {TNIO TOL SIKTVOV OMUOCLOG AGPAAELOG

Kivduvog povomwiiov, oAAd xai (nmMuoto 7ov wepAapuBavouy  AELTovpykohe
KIvdUVOLG KOl 0GQALELDL

e. Ieputtwoeig xpnong tov FirstNet

H ocovita FirstNet a&lomomnke moAréc @opéc £mg onuepa. Evdewtikd povo mopotibevion

TEPUTTMGELS XpHoTE TS [296]:

IMvpkayld oty kounteioo MaoAvtep Tov Kolopdvto to 2021

H mopkayld enektabnke oe mepiocotepa and 6.000 oTPEUUATO TUKVOKATOIKNUEVNC EKTAONG.

IMupocPéoteg and v 010 TV TOALTEID KOl YEITOVIKEG avTomokpiOnkay duvauikd yuo v

OVTILETOTICOVY TN QOTWE, 1 Omoio €iYe ®C GUUUOYO OVEHOLG HE TOYVTNTES TLEAOVO

katnyopiag 2. O avtamokpitég mov ypnoyonoincav 1o FirstNet ektdg amd v mupxayid

glY0V VO QVTILETOTICOVY Kol TIC EKTETOUEVEC (Nuiec GTNV TOMIKN VTOJOUN OTXTIKAOV WAV,

aAAG KATAPEPOY VO GUVOEDOVY GTO SIKTVO KOl VO, TAPEYOLV TIC VINPEGIEC TOVG XAPT OTNV
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TayvTNTo avantuén moAA®v SatCOLT, evd to OA0 eyyeipnua vroothplée dotknTikd Eva

kévtpo emkowvaviag koar CRD [304], [318].

ii.  Green International Airport (emygipnoiaxy| doknon)

Tov yewwova tov 2020, n Yanpeoia Awyeipiong Extaktng Avdykng g noiteiog tov Péovvt
Athavt dokipooce Tic SuvaTOTNTEG TOL d1kTvOV FirstNet katd T S1dpKELD HIOG TPOGSOUOIMONG
OLEPOTOPIKOY ATUYNUOTOG UE HOlIKEC OMMAEIEC. TOPPOVO LE TO GEVAPLO, Ol EKTPOGMIOL
dnuoclog acedrelng Kot dnpoctag vyeiag énpeme va givar oe Béom va emkowv@vodv Ge
HEYAAN OmOGTOGCT), TOL OO TN GKNVH TNG AoKNOoNG UEYPL TO KEVTIPO EMKOWVMOVIOG EKTAKTNG
avaykng. Avti va ypnoiomrolovv cvokevés LMR, otpdonray o gupulmvikég emkovmvies
Yl VoL SLEVKOADVOLV TN LETAPOPE GUVOETOV UNVOUATOV GE EKTETAUEVEG ATOGTAGELS KOl TNV

npoPodn dedopévav og TPayIOTIKO Yxpovo [319].
iii.  IMolzeio tng Ivtiava

Mo va kedlveBodv ol EMKOVOVIOKEG OVAYKEG TOV OVIOTOKPLTOV EVIOE KOl TANGIOV TMOV
Kkévtpov gufolacpol katd g Covid-19, n Yanpeoio Extdxtov Avaykov g moltteiog
Kkatépuyav otn Avon tov FirstNet. ‘Eva SatCOLT PBeAdtiotonoinoe v kdAvyn eviog g
emipoyng mepoyns. O Atevbuvtng g Ymanpeoiag MAwoe: «Omote Eyete t0000¢ TOLLODG
avOpwmovg oe o wepioyn, n FirstNet eivar mpayuotika 1 povy vrnpesio. TOv UTOPEL Vo

npoopépel ot onuoota aopdleiay [304].
iv.  Hmoin IMappa g moAtteiag tov KAiBehovt

Me mAnbvoud mepimov 80.000 katoikmv ce poig 20 teTpaymvikd uilio, HToV TPOTOTOPOS
otav 1o 1989 eykatéotnoe OGO ETKOIVOVIOV Y10, TI VINPECIEG SNUOCLOG ACPAAELNS, TO
Beltiopévo Tvomua Emkowovidv Pnelaxnc TpoécPoaocng (Enhanced Digital Access
Communications System - EDACS) mov ftav éva cbommua LMR. To 2018 avébeoe otig
etarpieg L3Harris and Cleveland Communications tov ekouyypoviopud Tov GLGTAOTOS Kot T
petéfoocn og eupL{OVIKEG EMKOVMVIEG. ATOTEAEGUA AVTOD NTAV 1 GCUUPOVIO TOV APYDV TNG

oG pe v FirstNet [320].
5.2.1.3.2 BroadWay, Respond-A

a. BroadMap / BroadWay / BroadNet
H 13éa tov cuykekpiuévon gupomaikod £pyov yevvhinke amd v TpofANUaTIKY eTepOyEVELD
tov yaptn g Ewova 115 [321] ko Tig dSuokoAieg mov vt dnpovpyel oty ouain Kot
AKOAVTI EXKOWVOVIO TOV ETAYYEALOTIOV TNG ONUOCLOG UCPAUAEWNS EVIOS TOV GUVOPMV TNG

Evpomnc.
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Ewova 115. BroadMap [321]

Eivar cogéc 011 to (o dev givatl va gtacovpe ot dnuovpyio evog SIKTdov Yo To cHVOAO
¢ Evoong, kabng kdrtt tétoto dev Ba Ntov peoiiotikd. To kpioo dumg eivorl vo vdpyel M
QTOITOVUEVT] SIAAEITOVPYIKOTNTO UETAED TOV VPICTAUEV®OY KPATIKOV EVPLLOVIKOV SIKTOMV
7oV etvat tkavn vo eENCQUAIGEL TNV EMLYELPTOLOKT GUVEXELN, AVEEAPTTOC GUVOPOY. YTIO TNV
enomteion Ko kKoBodnynon tov PSCE kot 610 mhaicio tov wpoypaupatog HORIZON2020,
eKONADONKE apylkd M. TPOTOPOLAID, T oOmoiol UETOVCIOONKE O TPOYPOUUD, TTOV

nephopPaver Tpelg dtakpitéc eaoelg [322]:

= To BroadMap, dupkeloag evog tovg (amd 1/5/2016 éwg 30-4-2017), gvidocetat 6To

0TAd0 TNG TPoeTOaciag. Apykd ekdnimbnke evowapépov amd 11 ydpeg g

Evponaikng ‘Evoong, avapeco otig omoieg Ko 1 y®OpO HOG, UE EKTPOCOTOVS

VIOLPYELD, OPYAVIGHOVS, POPEIG N VINPEGieg oV glvar vevBuvol 1| kab* olovdnToTe

TpOMO aoyorovvTaL U TN IMpOcLa acedieie. Ot dpacels mov avartiydnkay elyov wg

61toYO0:

« Tn cvAloyn, a&10AOYNOT Kol ETIKDPMGCT TOV OMOLTHCE®Y 0CVPLOTNG EVPVLOVIKNG
EMKOVOVIOG TOV EMAYYEALOTIOV ONUOCLOG OCOAAELOG

< Tn dnovpyio, evog Pactkod GLVOAOL TPOSIYPAPOV VIO TNV EKTANPOON TOV
OTTOLTOEWDV

« Tov xaBopiopd petafatikod yapTn ¢ moPEiog yior TNV £PELVA. KOl TUTOTOINGoT
Y10 TN LEAAOVTIKY] €EEMEN TOV EVPAOTAIKMOV ADGE®V

« Tnv mpoetouacio Tov £8GQPOVE Yoo £va vEO otkoovoTnua Tov Bo e16dyel véeg
EQUPLOYEC, VIINPEGIEG Kol O1001KAGIES YPNOUOTOIDVTOS EVPVLMVIKEG SVVATOTNTEG

Yol T ONUOCIO, ACQAAELDL
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% Tnv alomoinon g SOVAUNG NG KOWOTNTOS TOV EMOYYEAUATIOV OMUOCLOG
OCQUAENG TNG TE(VOYVOGIOG KOL TOV GYEGEDV TOVG, UE GTOXO TNV EmITELEN
SwAertovpyikdOTog 6 OAn v Evpomn. Aeopd ce éva evdopépov piypo
TOATIGUIKADV, TOATIGTIKOV KOl YE@YPUPIKOV SpOP®V, TOL AELITOVPYOVV EVTOC

SLOLPOPETIKMV VOUIKDV TAOLGI®V.

To mépog tov €pyov axoroVOnoe o petofotiky meplodog, OMALTOVUEVN] YO TNV

npogtTolpacio tng opaing petdfacng oto devtepo okéhog, To BroadWay (8% 2017 — 1%

2018, mov avakdOnke oto oyedlacpd ¢ vroPAndeicag mpdtaons Y v £YKploT Tov

£pyov.

To BroadWay, didpkeiag tpiodv etdv (amd 1/5/2018 éwg 30/4/2021), gixe o 61630 vau
VAOTOMGEL TO, TPMTO. GUVTOVIGUEVO EVPOTOIKG PAUaTe TPOG Tr  UEAAOVTIKN
mpounfeln emduevng yevidg eupul®VIKOV GUGTNUATOV PASIOETIKOWVMVING Yo TN
Bektioon T@V LANPESIOV INUOGLOG OICQAAELNG GTOVG TTOAiTeEG TG Evpdnng kot v
gvioyvon g doLVOPLOKNG SladettovpytkdTTag. MAAGTa, 6TO TANIGIO TOV £PYOV
vAomomOnke o epmopiky mpounbeto (Pre-Commercial Procurement), mov &ixe g
OKOTO KOWOTOUES AVCELS Y. TNV VAOToINon NG apyrtektovikng «SpiceNet
Reference» oOmwg elxe opioBel pe to épyo BroadMap. Xvykekpyéva, éva
TOVEVPOTOIKO TAOTIKO cOOTNUO avortiydnke evidc tov 2021, emkvpopévo amd
doKég, doTe vo amodeyBovv ol Pudoiues SuvaTOTNTEG TOL TPOG LKOVOTOINGT) HLOG
TOVEVPOTOTKNG OUASOG EMayyEALOTI®OV dNpocLag acedietas. To épyo vrootnpileTon
GUVOAMKG Ao 23 gVPOTATKESG YDPES, 0md 49 0pYUVMOGELS EMAYYELLATIOV KoL TEPITOV
amd 1,4 exatoupiplo emayyehpotieg g ONUOCLOG OCOAAEING. ZTa TPict oLTE YpOVIaL
£ywvav onuavtikdtata Pripato Kot E01KOTEPA oAoKANphOnKe N emionun dadikoocio
dnuociov cuuPdcenv péoa omd T akolovdeg pdoelc:

®don 1. Téooepig etapieg (4 Designs) vigypayov coufacr yio v Tapoyn oxediov
ov wapéyovv Aon. Xvykekpiuéva n Airbus Defence and Space [323], n Frequentis
[324], n Leonardo [325] ka1 n Rohill Technologies [326]. H @don avty dmpknos
puéxpt tov Maptio tov 2020.

®don 2. Tpewg amd TG TéOOEPIC ETAIPIEC TOL OPYIKG KOTEDECHY TPOTAGCELS,
npokpibnkav otn edaon ovty Ko cvykekpéva or Airbus DS, Frequentis AG kat
Leonardo S.p.A. (3Prototypes). H domn avtn dipknoe uéypt tov Iovvio tov 2021.
®dom 3. O 600 TpdTEC GE GEPA KATATOENG ETOIPIEC Kl cuyKekpLéva ot Airbus DS
wat Frequentis AG (2 Pilots) mpokpifnkav otnv mhotikn edon, 1 onoia Eekivnoe Tov
Oxtodfpo tov 2021 kot oAokAnpadnke 1o XemtéuPpio tov 2022. [potoapykds

610Y0G Yo, T Pdon 3 frav Kot o $00 TAOTIKA GLGTAKATA VO S1eVVIEBOVY Kot va
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TOPEYOVTOL MG LINPEGi, MoTE Vo a&loAoynBohv KaAvTepa omd TOVE EMOYYEALATIES.
210 mAaic1o TG Pdong avtng EAaPay YMPO TPES OOKIUEG — OOKTCELS:

< 8 Tovviov 2022%°, Aovpmhdva ZhoPeviag [327]. To mphto mMAOTIKO GEVAPIO

aeopovce 6 dACIKN TVPKOYLE oIV omola emyeipncoay meplocdTePoL amod 45

enayyerpatieg g onuoowg acedielag and Itoiio, OAlavdia, Aetovia,

T'odhio ko NopPryia kat o1 gumhekopevor dokipacay tn Avon g Airbus DS

Yo £V0 TAVEVPOTATKO OIKTVO KIVNTAG TNAEQOVING Y10, VINPEGIEG OMNUOCLOG

acPAAELOG.

7
0.0

28/30 Touvviov 2022%, Kerkrade OMlavdiag, ota olvopo pe Béhyo xat

I'eppovia [328]. To debtepo  mMAOTIKO OGEVAPIO  APOPOLCE ©E i

Sl0lGVVOPLOKT] TPOCOUOIOoT KOTadIMENG AaOpeUTOPOV VOPKOTIKOV HECH

TV ouvopav g OAlavdiag, Tov Bekyiov kot g ['eppaviog kot ol Tepimov

50 emoyyeApatieg T OMUOCIHG UOPUAENG SOKIHOOHY TNV TPOTEWVOUEVT

Ao 1660 and v Airbus DS 660 kat oo v Frequentis AG.

< 18/21 Tovkiov 2022%, Méraya Iomaviag [329]. To tpito ko TeElevTaio
TAOTIKO GEVAPLO aPOpoVoE GE TMupKayld o€ mAolo, 6mov Erafav pépog
ouvolkd meptocotepol and 100 emayyeipaties and 6An v Evpdmn mov
doxipaoav tn Avon g kowvonpoéiog Frequentis AG.

= To BroadNet givar n pvoikn cuvéxeia tov BroadWay, mov @iiodoéel va petovoidost
T1G 600 MAOTIKEG AVGELG, OV SOKIUAGTNKOY GE GYETIKEG OCKNOELS, GE VAOTOMGELS
nov Ba Byovv oto medio. H mopeia émg to BroadNet cuvoyileton oty Ewdva 116. O
010Y0G eEaxolovbel va etvar 1 dtacvvdeon eBvikdv kpioiuwv KvnTdv gupulOViK®V
SIKTOOV, EMTPENOVING GTOVG OVTOTOKPLTEG VO AEITOLPYOLV OOV KL av Ppickovtal
omv Evpann, omote ypetaletar Kot pe émotov tovg avatifetarl vo cuvepyacstovy. Ot
EMUEPOVS GTOYOL TOV £PYOV EIvaL:

< Ilpoctopacio yio vopukd (ntipoto

% Movtélo ypnUaToddTNGNC TOL £PYOV

< "Evop&n g opydvoong

% KaBopiopdc AE1Tovupyik®v TpoTOT®V, TOATIKGOV Kol KOVOVOY

< POOon Otnudtov moATIKNAG Kol EXKOVOVING

O ypovikdc opilovtag Tov £pyov mpokvmtel and v Ewdva 117. To mapdv kot 1o péArov tov
£pyov agopd miéov cuvolikd oto BroadNet. H apyttektovikn mov ypnoiomoteitat ivat 1o

SpiceNet kot Baciletot o€ TpodTLRA Ko TVOTOMGEl; TG 3GPP.

2 https://youtu.be/g4oUO-axekM

% https://youtu.be/3ib49aNY Qrk

31 https://youtu.be/R21ULgDYKAS
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Ewéva 117. Emyeipnolok) Kivntikotnto tTov £pyov, amé to BroadWay eto BroadNet [330]

H apyrextovicy tov SpiceNet éyet oyediaotel dote vo umopel va mapéyet vinpecicg Mission
Critical, MC 6nwg yio mopaderypo. MC PTT, MC Data, MC Video, unvopata Kotdotoong,
enelyovoa ewomoinomn, unvouate SDS. Ou vanpecieg SpiceNet Poocilovior oe éva
KaTovepMUéVo HovtéLo 0mov kdle ydpa Exel o dikd g HUB vanpeoidv (SpiceNet HUB),
TO 0moi0 TEPILOUPAVEL ETLYEPNUATIKT] AOYIKT Y10, OAEG TIG GUUPOVIEG OLOUAEITOVPYIKOTNTOG
nov oyetilovtot ue kébe yodpa. To SpiceNet (Ewdva 118) emtpénel otovg ypfoteg dnudciag

UOQUAELNG SLAAEITOVPYIKOTNTA LETAED YOPDV, CAAN KOl STUTNPEGLOKT] SIUAELTOVPYIKOTNTA.

H dwxpatikn, movevpomoikny JSwoAeitovpykdtnte pmopel va vAomombel pe apoiPoieg
dyepeic Ko molvpepeig ovpupmvieg petalld yopmv kpotdv pelov, opyavicumv PPDR kot
TOVEVPOTATK®V opyovicpov (m.y. Frontex, Europol, k.Ax.). Ot Bacikoi toueic — emineda g

apYLTEKTOVIKNG TOV povtéhov SpiceNet apopovv:

i.  Emninedo evappoviong Le 10 DOIOTAUEVO, TPOTLTTO KO GYNUOTO OPYOVICUDY
ii.  Eminedo dwadertovpykdtnrog
iii.  Eminedo diktdov kot ypnotodv
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I Standardised PPPDR Interoperable Communication for Europe (SpiceNet) service
. CountryB&C Contractual agreement for PPDR Interoperability

[ Country A&C Contractual agreement for PPDR Interoperability

I Country B,C&X Contractual agreement for PPDR Interoperability

I Pan European Contractual agreement for PPDR Interoperability

Ewova 118. Apyrrektovikn SpiceNet [331]
To épyo oaivetor 6tL &xel HON €mLTOYEL GNUAVTIKN TPOOSO Kol UAAIGTO T CNUAVTIKOTEPT
£VaVTL 0TTO10VONTOTE GAAOL OVAAOYOL TPOYPAUUOTOS. 0T000, PociKd «aykdOi» e pia
TEMKN Kol vAomomoun Avon @aivetar v amotedobv akdun to {ATNUO TG GLVOMKNAG
YPTMUATOSOTNONG, OAAN KOL TN TOMTIKNG GUVAIVESTG, TOL TTEPIAAUPAVEL TNV amodederyuévn
pobeon Tov Xopov Meldv va evtdEovv v evogydpevn Avon oty kabnuepviy Agttovpyia
TOV VANPECIOV MUOCLAG ACPAAEING KOl V' OTOOMOOLY G OUTHV TPOTAYOVIOTIKO pOAo,
npofaivoviag o avAAOYEG VOUOBETIKEG KOl KOVOVIOTIKES PLOUIGEIS TOV 10YVOVTOG TAOLGIOV

OV TIG OETEL.

b. Respond-A

‘Eva axépn evponaikd €pyo eviaypévo oto mpoypappe HORIZON2020, mov Eekivnoe tov

Iobvio tov 2020 xan €xer dudpketa Tpia ypovia (Iovvio 2023), €xer wg kHpLovg 6TdYOVG TNV
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Teyxvoroyikn a&lomoinon kot £VIocn Tav SuvatoTHTeV ToL 5G Yo TOVE TPATOVS AVTATOKPITEG
Kol Tov oyxedlacud eEomhopod mov Bo gépetar amd TOvg emayyeApotiec, ot omoiot Oa
YPNOLLOTOOVY Tpia oeT aucOntipav: vyelag, mepiPariiovtikods, evepyomoinomng EKTOKTNG
avaykng yw mepimtoon atvyfuotoc. [ v viomoinom tov épyov  akolovBeiton

ouykekplpévn pebodoroyia, wov mephapPdvel Tévte dakpitd eminedo

(a)AvtiAnyng, 1 omoio emTLYYOVETOL UE SPOP®V €8OV oONTPOV, UE KOUEPEG, E

gvtomio o tomobesiog 1 akdun kot pe UAVS.

(B)Aktoov, mov agopd 6To SIKTLO EMKOWMVIOG KOl TNV TEYVOAOYIOL TOL YPTCULOTOLEITOL
(4G/5G, TETRA, TETRAPOL, Aopvpdpot, K.AT.)

(y)Eneéepyooiag, mov emtuyydveton pe v gpapuoyn texvoroyiag MEC mov @épvel tovg
TEYVOLOYIKOVG TOPOLE TO KOVTG GTOV TEMKO YPNOTH, CLYYDOVELGN OESOUEVOV Yo TNV

TOPUYDYT TANPOPOPLDY TOV SLOKPIVOVTUL Atd GUVETELN, OKPIBELD KOl EVYPNOTICL.

(0)Katavonong, mov mepthapfavel €ieyyxo, emiyvoon TG Katdotaong, Emavénuévi

TPOYUATIKOTNTA Kol £YKOIPT TPOESOTOING.

(e)Atemapng Xpnotn, mov TEPIAAUPAVEL TIG EQAUPHOYES KIVIITOV GUGKELMV, TIG PIAMKEG TPOG
TOV YPNOTY EQOPUOYES KOl TIC EQUPUOYEG EMAVENUEVIC TPOYUATIKOTNTOS Yo TO KEVIPO

€AEYYOL Kol TOVG TPADTOVS AVTOTOKPLTES.

To épyo Respond-A otoyevel oty a&lomoinon e ac@AAELNG Kol TG AMOTEAECUUTIKOTNTOG
TOV TPAOTOV OVIOTOKPLITOV LEYIGTOTOLOVING TNV EMLYVMOCT] TNG KATAGTAONG KOl EVIGYDOVTOG
TIG EMYEPNOIOKES TOVS IKOVOTNTEG. XVVOLALOVTOG UK TOIKIAIL KOIVOTOU®Y TEXVOAOYIDV,
EVIOYVEL TNV £YKOIPN KOl 0CQOAN 0E0AGYN O™, TOV LETPLOCUO TOV KIVOHVOL, EVA dlacpaAilet
coen KOwN AEITOVPYIKN €KoOva Kot PEATIOT Swoyeipion AETovpyldV, oKOUN Kot PeTaEy
SQOpPETIKMOV Povadmv ékTaktng ovaykng. H apyltektovikiy Tov GULOTAUOTOG KOl Ol
TPOdAYPOPEG TV pyoreimv elvan To Paotkd otoreio Tov cvetiuatog Respond-A, mpog éva

eviaio kat evélkto mhaicto [332].

H apyitextovikn Tov cuotiuatog cuvoyiletar oty Ewdva 120 kot amodeikviel 6Tt 1 koplo
TPOKANON 7OV KANONKE VO, OVTIUETOTIGEL HTAV 1 EVOOUATOOT OA®YV TOV OOPOPETIKMOV
TEYVOAOYLDV, LE GTOYO TNV TAPAYMYY| EVOS EVOTOUEVOD GLUGTHLATOG, KAVOD VO, DITOGTNPIEEL
EMYEIPNOELS Odomong oe TePPAAAOVTIKT TOIKIATN Kol KOTaoTAoElS. Ta Pacikd dopkd

otoyeio TNG UPYLITEKTOVIKNG Elvat:
=  Egoapudowun mhoatedpuo (deployable platform): Eivai 1o otoygio mov mpooeépet
VANPECIEC EMKOWVMVIOG Kol KEVIPOL EAEYYOL KOl OlOIKNONG GTOVS TPMTOVS

avtomokptrtéc. H mloteopuo meprhappdaver dvo dtakprrd medio mov oAANAOETIOpovY

peta&d Toug:
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s Ymodoun emkowmviag (communication Infrastructure), mov mpooeépet
TOMIKY  GLVOESIUOTNTA GTNV  EVPVUTEPN TEPLOYN GLUPAVI®OV Yo  TIG
SQOPETIKEG  LOVADEG TPDOTOV  OVIOTOKPUIOV (OGTE VO UTOPoLV  vo
EMKOWVMVOLV Oyl HOVO pETAED TOVG, OAAG KOl e TO KEVIPO EAEYYOL Kol
dwiknong. Emurdéov, emrtuyydver ocuvoeoludtTnTa PE TO OTOUOKPVGUEVO

KEVTPA ELEYYOV, OALA KO TO S10HIKTVO.

7
0.0

Kwntpod wévipo eréyyov ot dtoiknomng (mobile command and control
center): 6mov yiveton eneepyocio OA®V TOV EIGEPYOUEVOV BESOUEVOV KOl )
VIOGTAPIEN, O OULVTOVICUOG KOl 1 OpYAvmoT OAMV TOV SL0QOPETIKOV
HOVAS®V TOV TPOTMV OVIUTOKPITOV.
=  Epyoieio mediov (field tools), 6mov evidocoviol ot texvoloyieg mov vrootpilovy
TOVG TPAOTOVS OVIOMOKPITEG Kol €ival EVOOUATOUEVEC 0TOV €£OMTMOUO TOVG (TT.).
UTOVQEAV, Kpavr, EE0TVa KIVTA ThAEPMVO, K.AT.), 1] VTTOPYOLVV ETL TOV OLTOVOU®OV Un
eMOVOPOUEVEDY oxnudtov mov ypnotporolovy (w.y.. UAV, UGV).
= Ot eMKOW®VIEG TOV EUTAEKOVTOL GTNV OPYITEKTOVIKE UTOPOVV vo, glvon emiyeles,
HETAED TV TPOTO®V AVIOTOKPITOV Y10 ATOGTOAN Kot AT dE00UEVAV, LEGH TOTIKOD
SkTvov oL dMpovpyeitan amd Eva dynuo (Emergency Van), v to dnudco diktvo
€pooov voiototal, kabng eniong kot dopveopikés (Iridium Satellite) etévovtag oto
S108ikTVO, KOBMG KOl GTO OTOUAKPLGUEVO KEVTPO EAEYYOL Kot Sloiknomng.
H pon g mAnpogpopiag givar 1 axdiovdn: To dedopéva Tov moapdyovTal amd TIC TEYVOAOYIEg
7ov g@apudlovtal oty mEPLoyn Tov AauPavel xdpa To0 cLUPEY, OOV ETXEPOVY Ol TPOTOL
AVTOTOKPLTEG, HETAOIOOVTOL GTO KIVNTO KEVIPO EAEYYXOL Kot dloiknomg, 6mov amodnkebovial,
avaAvovtal, vmoPfdAlovion oe emefepyacio kot dwtifevtal oTOLS APUOSIONG YEIPLOTEG
(e&e1dkevpévo TPOG TOVTO MPOCMOTIKO), TAPEYOVTIOG £TOL EMIYVMOONG TNG KOTAOTOCNG KOl
EVIOYVOVTOG TNV OMOTEAEGUATIKOTNTO TOV TPATM®V OVIOTOKPITOV OTN Olyeiplon 1ng
GUVOAIKNG 0mooToAnc. Ot Artovpyieg OVTES TPAYLLATOTOOVVTOL OGO TO SVVATOV TO KOVTAL

GTOVG TPMDTOVG OVTATOKPLTEG MOTE VO TOPEYETOL EVEAISIN, EVPMOTIN KOl AMOTEAECUATIKOTITAL.

O1 Baowkég texvoroyieg mov vrootnpilovv Tn cLVOAKH Asttovpyia etvar ot akdAovdeg Kot
KkéOe pio €€ avtov PoacileTor 6€ OIKN TNG APYITEKTOVIKY| AglToVpYinG, 1| Onoio TEPLYPAPETOL

avoAutikd oto [332] kot enomtikd oty Ewdva 119:

= MCX, emupémner t Oonovpyic opad®mv, UE OKPLTONS TPOSLOYEYPAUUEVOVS
polovg Kot kafnKovta, He SLVOTOTNTES SLVOUIKNG TPOTOTOINGNG TNg cLVHESNG
QVTOV KOTE TI OVAYKES TNG EMLYEIPNONG KOl TAPOYN| OTIG GUOKEVEG TV YPNOTMOV
vanpeoidvy MCPTT (pwvrg), MCVideo (Bivteo) kar MCData (dedopévov)
(Ewova 119.3).
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=  XBELLO, mpoopépel GTOVG TPOTOLS OVIOTOKPITEG dVO €101 €QUpPUOYDY, TNV
epappoyn owdiktoov (Web Desctop) kot v geopuoyn v €umva Kivntd
MAEPOVO, LECH GUVOESTG LLE TOV SEIVET, OTTOL PLAAGCOVTAL OAEG OL TANPOPOPIES
(Ewova 119.b).

= MAESTRO, ¢ oloxAnpopévo ovotnua diayeipiong minpoeopidv (IMS)
EMTPENEL OTOVE TPMDTOVS OVTOTOKPITEG OO SLoPOPETIKG ovToTNTEG (AcTUVOouia,
IMvpocPeotikr, Apevikd, EKAB, kAn.) va enkowovoiv Kot oviaAAGGGovY
TANpoopiec amd To medlo, G GUEON KOl OOPKN ETMKOWVOVIOL PE TO KEVIPO
eMéyyov kol dloiknong, ®ote vo AdpPAvouv avoaTpo@oddtTnon oTnv Kvnti

GLGKELT TOVG TNV eViaio EMLYEPNOLOKT ekOva Kot Kotdotaor (Ewdva 119.¢).
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Ewéva 120. Apyrrektovuc Tov svetijnatog RESPOND-A [332]
10 épyo ovppetéyovv cvvolkd dekatpeic (13) xmpeg ™me Evponaikig ‘Evoong (Ewdva
121), avépeco oTig 0moieg Kot 1 xOPO HAG. XTO TAAIGLO SOKIUDV TOV TPOTEWVOUEVMV ADGEDV
éyovv viomombel Mo tpia oevapa (Meputtdosig Xpnong) ta 0moio AmOTLIMVOVTAL GTN

GUVEYELD, GUVOTTIKG KOl T ATOTEAEGLATO TOV OTOI®V KAToypAgnKay avaAvTikd oto [333]:
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» 19 OktePpiov 2022, Aepeodc kou Adpvaxa Kompov®. Tnv mpdtn epdopdda tov
IovAiov Tov 2021 tepdotia moupkayld Ekonye 55Km® kot mpokdese tov Bévato
teccpov avBpodnov. Ot Kdnprot mupocsPéoteg Eonoav v ¢oTId pe T GLVIPOUN
mopocPeoctdv and v EALGda, 1o Iopan, v Itaiia kot to Hvopévo Baciielo. Me
APOPUN TNV KOTOGTPOPIKN oTh Tupkayld, to didotnuo 28/30-9-2021 n Respond-A
dwpyavece ommv Kompo 1t dedtepn exmandentikny ocvvedpiaot, 6to TAAIGLO NG
omoiag mapovciooe TIg VEEG TEXVOAOYIKES Avorg. Akoiovbwg, v 19-10-2021 o
Adpvako, o€ OCEVAPLO EKTETAUEVNG £€KTOOTG TLPKOYWIG OE O0CIKY  TEPLOYN
SOKIHACTNKOV KOULVOTOUEG TEXVOAOYIES KOl EEOMAIGUOGC TTOV EVIGYDOVV TNV OCPUAEL
KOl TIC ETLYELPTOLOKES OLVOTOTNTES TOV TPAOTOV AVTOTOKPITOV, €. To Tempayuéva
TOL oevopiov gival drobéoipa oto [334].

= 22 Semtepfpiov 2022, Ayydrew Attikic®. To Sdompo 2/3-3-2022 610 Atydhew
Attikng Ehafe yodpa 1 dedTEPN EKTAUSEVTIKY cuvavmon ¢ Respond-A, to mlaicio
NG 0MOL0G TOPOVCLAGTNKAY - TPOTAONKAY KUWVOTOUEG ADOELS GTO TAQIGLO TOVL £PYOV,
01 omoieg PA000E0HV VO VAOTOIMGOLY TOVG GKOTTOVG TOL KOl 01 OTTOIEG OOKILAGTN KOV
apyOTEPA GE AICKNGOT — GEVAPLO GEIGHOV Kot SLoEIPIoNG KOTAGTPOPIKMY GUVETELDV
oV, mov EAafe Ydpa oTov 1010 EAANVIKO dnpo v 22-9-2022. Xtnv doknom
ovppeteiyav 43 emayyehpotiog g oNUOCLOG AGPAAELNS OO TO GUVOAO TV XWOPHOV
TOL GULUUETEYOVV GTO Epyo. Ta mempayuéva Tov cevapiov givor dtabéopa oto [335].

= dgBpovdprog 2023, Borévha Iomaviag. Xtig 8/9-6-2022 n Respond-A dwopydvooe
NV TETOPTN EKMALOEVTIKY cvvavinon ot dummodmodn, 6mov cvppeteiyov 50
EMOYYEALATIEG TPOEPYOUEVOL OO TO GUVOLO TOV YOPOV TOV CLUUUETEXOLY GTO £PYO.
Iopovcidotnray texvoroykég ADoelg ol omoieg o doKIHAOTOOV GTN GUVEYELL OF
GEVAPLO EKTETAUEVNG MOAVVOTG 0mtd eKTETOUEVN dloppon) meTpeaiov mov Oo AdPet

yopa otn BaAiévOia g lomaviog tov efpovdpio tov 2023.
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Ewovo 121. Xdpeg g EE mov sopperéyovy oto Respond-A Project

%2 https://youtu.be/yF18j6B2c2qg

% https://youtu.be/g4bAzVHt2HO
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To épyo Ppioketor akdun oe eEEMEN Yoo vo ekTiunOei pe aocedielo edv Ba odnynoel oe
Kémolo peaMoTik) AOon Kot av Bo emTOYEL TOV OPYIKO TOL OTOXO0. ZAPESTATO, OTMG
amotumdOnKe MON €rovv yivel onuoviikd Prpato pe agldOAoyes mPOTAGELS — VAOTOGELS,
€101KOTEPA GTO TOUEN TMOV GLCKELAOV OV YPNGLOTOOVV Ol TPAOTOL AVTATOKPLTEG, Ol OTOlES
Tapovctifovtol d1e£001KA 6TO avAAOYO KEQPAANO, TANV OU®G omtd TN PEXPL TOPa Topein dev
Qaivetol va glval 1Kavo vo 00NYNoEL GE Lo TANP®OE IKOVOTOMTIKY AVoT Tov O omoTeAEécel
ooMnyd vy TV emitevén G TANPOVLS SAEITOLPYIKOTNTOGC. Q0TOGO, Yoo TO TEMKA
GUUTEPACUOTA OTOUEVEL VO, OLOKATP@OEL 1| TpooTdbeia maote amotiun el avaAdywmc.
C. AMAEG VAOTOMGELS - TPOYPAULOTO

"Eyovv yiver apketéc avarloyeg Tpootafeleg Kat autd mov £xel Non Kataypagel givor 0Tt kbbe
o €€ UtV CLVEICPEPEL glte MyOTEPO, €iTe TEPICCOTEPO OTINV KATAYEYPOUUEVT Kot
dpoporoynuévn mAéov mopelor mMPOG TN  OLOAELTOVPYIKOTNTO, TN GLVEPYAGIO Kol TNV
EMYEIPNOOKT OCULVEXELD, TEPA Kol TAVEO OO YEOYPAPIKA oLVOpPA. XOPOKTNPIOTIKA
TOPOOEYHOT, TUNUOTIKES VAOTO|CES KOl GUOKELEG TV omoiwv Bo dovpe oe emdueva

KeEPGAOL, OTOTEAODV:

= INGENIOUS*, nov amotehei éva mpdypoppo mov otoyedet vo Bondnoet Toug
TPMTOVE OVTOTOKPLTEG VO EIVOL TO OTOTEAECUATIKOL KOTA TN SLAPKELD PLGIKOV Kol
avOpPOTOYEVOY KOTAGTPOPOV Kol KPIGE®V, 0EI0TODVTAG VEEG TEXVOAOYIEG VIO T
vevikn ovopoocio Evoopatouévn Epyoleiodnkn Exouevne Tevidg (Next Generation
Integrated Toolkit — NGIT).

» FASTER®, mov omotehei éva mpdypoppe Y TV Tpootacio. TV TpOTOV
QVTOTOKPLTOV G EMIKIVOUVA TEPIPAAAOVTO KoL TNV EVIGYLOT T®V SVVATOTHTOV TOVG
00OV aQOPA TNV ENLYVAOON NG KATAGTAOTG KOl TNV €mKov@via. Xpnotpomotel éva
GUVOAO ONUOVTIKOV TEYVOAOYI®V VIOSTNPIENG 7Tov Oa avamtuyBodv yiw v
TOPAKALYT EWOIKAOV cLVONKOV Tov eKdNA®VOVTOL KOTE Tr SLAPKEL KATOOTPOPDOV
Kol gumodilovy TV avAmTvén Kol TNV OTOTEAECUOTIKOTNTO TMV TAPOUSOGLUK®OV
GUOTNUATOV OVIUETOTIONG KATAGTPOPMDYV.

= Search And Rescue®®, mov amotehei va TpOYpapLO TOV TAPEYEL TEXVOLOYIKES ADGELG
Y. TOV yYpNyopo eviomioud eykAwPiopévov Bupdtov pe tn ypnon TponyuEveV
&voutv péocmv yo. TV oEloAdYNon Tov KIvdUVOL KOl TNV ACQPAAELN TOV TPOTOV

OVTOTOKPLTOV.

34 https://ingenious-first-responders.eu

% https://www.faster-project.eu

% https://search-and-rescue.eu
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»  SIXTHSENSE?, nov amotelel o Siemotuoviky dpdon Kavotopiag Kat £pevvoc

LE YEVIKO OTOXO TNV OVAMTLEN €VOG (POPNTOV GULOTHUATOS TOPAKOAOVONONG NG

vyelog pe omtiky] Proavdadpacn KAEGToO Ppdyov, MOV EMTPEMEL GTOVG TPADTOLS

OVTOTOKPIVOUEVOVG OE EMKIVOLVES KOTAGTAGES VA OovIIAN@Bobv v Tpé€yovca
KOTAGTOOT TG LYELNG TOVG.

®a NTav ovtomikd PéParta va Bewpricovpe OTL 0 KatdAoyos eEavtieiton U avtd, Kabdg Eyve

OA®G €VOEIKTIKN OMOTOT®MON TV Yopoktnpotikdtepov. Tlapddinia, oe Piproypapikd

eninedo eivor a&lo avapopdg N mpoomdbelo mov ékavav ot [52], ot omoiol cuykévipwoay,

evétalav oe Tpelg peydieg Katnyopieg kol cuvékpvay pe Paorn BepeMdon xopaKTploTKd

évav aplfud amd acvppoto SIKTLO KOl GUGTAHOTO GUECNS OVTUTOKPIONS, TO Omoio KoTd

KOplo AOYo emyeipnoav vo SDCOVV TEYVOAOYIKES OMAVINGEL, GINV OVIUETOMICT TOV

MEPMTMOCEDY EKTOKTNG OVAYKNG KOlL OVIIUETOMICNG TOV GUVEREUDV KOATAGTPOPIKAOV

yeyovotov (avBpomoyevav 1 pn). H katnyoproroinon agopd os:

(DAiktoa Kou cuetipato pe SuvaTOTNTO UETAO0GTC TOAVUECDV

(2)AikToo Ko GLGTALTO OVAKOUYTG KOl SLOYEIPIONG KATAGTPOPDY

(3)Aiktoo KOl GLGTAKATE Y0 TNV TEPUKOAOVONGN acbevdv 6€ TPOYUATIKO ¥POVO Kol amd
akpo oe dxpo. Ta €pya mOL avaEEPOVTOL KOl GLYKPIVOVTOL GTNV aVOPEPOUEVT] GYETIKN
gpyooia dwwraufavovtal otov Ilivaxag 24. Ave&aptitg 0 €0V Ol ETCTNUOVIKEG OQVTES
TPOTACEL; TNPAV M Oyt TNV 000 NG PLOUNYOVIKNG TApOy®YNS, TO Kupilopyo Kot
TOVTOYPOVAOC TOAVTIUO GUUTEPAGHO TNG GLYKPITIKNG HEAETNG OAV OVTOV gival OTL M
EMAOYN TOV KOTOAANA®V TEYVOAOYIKOV AVGE®V gival éva (ATNUE TOAVTAPOYOVTIKO TOVL

e€aptatar eKTOC TOV GAADV U0 GEPA KPITNPIOV KOl YOPOKTNPIOTIKOV, OTMG:

37 https://sixthsenseproject.eu
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A/A

ZvotypoTo
£KTOKTNG OVAyKNG

Avopopéc

[edia epappoyng — ZKOTPOTNTA TOV EPYDV

DUMBONET

[336]

Alemompovikn mpoomdfela yioo T dnpovpyic evog TpayHatikod, BIOCLHOV GUGTHHOTOG TOV UTOPEL VO ¥PNOIHOTOMOEL GE KATAGTACELG EKTAKTNG OVAYKNG TOL
oyeTilovTal UE KATAGTPOPES, OOV 1) TOPOSOCLOKY ETIKOIVMOVIOKN DITOdOUN dEV Eival AEITOLPYIKT.

DistressNet

[337],
[338]

‘Eva ad hoc diktvo mov vrootpilel Tig ENKOWVOVIEG 68 KOTATAGGELG EKTAKTNG AVAYKNG LE GTOYO VO TAPEXEL KAAVTEPT] dSLVATY| ENTYVOGT KATAGTOONG KOl £YKOLPT
TopAdoon VYNAGVY OyK@V dedopéva. H apyttektovikn mpocpEépet evepyELoKt omdd00N Kot LEYIGTOTOIEL TNV KOALYN.

SALICE

[115]

Emwcevipdvetor apevog oty tpocndbeio enitevéng mayKOGHoG KAADYNG TG TEPLOXNG EKTOKTNG OVAYKNG HE TNV KOTOAANAN GUVEPYOTIKY XPNOT SOPLPOPIKMV
GUOTNUATOV, KOl OPETEPOV OTNV AVOTTUEN EVOG OVASIOHOPPAOCILOV GUVETOUIPIETIKOL cvothiuatog NAV/COM, yw Tv VAOTOINGT TOL 0Toiov TPOTEIVETOL ot
Teyvikn vrofonbovpevov evromopov. Avoldovrar TTuxés avadopdpeONG, SGVVOESTS Kol SIIAELTOVPYIKOTNTAG KOl HEAETHONKAY OTpaTYIKEG Guvepyaciog
peto&d matpopudv peydiov vyopétpov (HAPs) kot ad hoc avortvypévev diktdov (m.y. MANET). H teyviki vmofonBovpevov eviomopuod mov TpoTeiveTan
Baoileton o€ KatIAANAN aAyoplOuiky eKUETAALEVON TG HETAS0ONS BoNONTIKOV TANPOPOPLOV TV GLOTUATOVY YewoevTomiopol (GNSS).

MIKoBOS

[339]

[poteivetar éva cOGTNHA e GLVOVOGHO EMIYELOV KOl SOPVPOPIKAOV SIKTOMV TOV EMTPETOVY TNV aIOTIOTN EXKOWVOVID dESOUEVMV EVTOG TNG KPIGUNG TEPLOYNGS,
KaOmG Ko pe T0 KEVIPO EAEYYXOL (£0pa), M omoio mapEyel SaPOPETIKG emimedo TPOGPUONG GTOVG EUTAEKOUEVOVS, CUVEICPEPOVTOS OTNV OTOTEAECHATIKOTEP
EMKOWVOVIOL KO EMYELPNGLOKT OVTOTOKPLON

SAFIRE

[340]

M apyrrektoviky) mov Paocilerar (1)oto Main Command Center yio v vroothpiln g GUECTS EMKOWMVING HETAED TOV TPAOTMV AVIOTOKPLI®V, (2)og évav
UNYOVIoHO SNUOGIELONC-EYYPAPNG Y10 TV OVTOAANYT] TANPOPOPLOV HETAED TV TPMTMV AVTUTOKPLI®V Kol (3) 6€ £val VEMKTO TAAIGI0 TOAAATADY EMTEIOV Y10 TN
BéATioTn S10UOPPMGT TOL GLGTHLOTOS

Hybrid System

[341]

[poteivetar éva LVPPBKO HOVTELD SOPLPOPLKOD KOt EMIYELOV GUGTNIOTOG Y10 KIVITEG EMIKOWVMVIEG EKTAKTNG OVAYKNG, TOV pmopel va avamntuydel ypryopa kot va
TPOSOPUOLETAL SUVALIKG G KOTAGTPOPES OTOLGONTOTE VGG Kot Tomobesiog. H cuvohkn apyrtektovikn Pacileton og IPv6 kan og VCG, ta omoio. pwopovv vo.
dnpovpynioovy éva diktvo ad-hoc peta&d oxnpdtov mov evepyodv 610 eSO KoL VO TAPEXOVV GUVOESIHOTNTO G OTMOLOVOUEVEG Kuyéres IPVO. Zvykekpiuéva,
npoteivovtot 600 tomot VCG yia tn 0pueopikn exaet, yio Tovg 0moiovg Ho avapEpovpe TepoITéP® AVAALTIKG GTOLYElD 0T GUVEKELX TOV KEPataiov (oxnpata S-
UMTS ot Covn L1 S kaw oyfjpata DVB-RCS ot {dvn Ku 1 Ka).

loT-based System

[342]

M TtpdTOcn TOV dEV GPOPE OTNV EMKOWOVIK, OAAG GTNV EUTAOKN NG TEXVOAOYIONG OTN ANYN KPIGIU®OV OMOQACE®MYV GE KOTOOTAGELS E£KTOKTNG OVOYKNG.
TIpoteiveton o véa pebodoroyio yio v emitevén peylotonoinong ovvaiveong otn ANyn oro@dcewyv, 6mov epappolovial o aviioyo oyédlo amodKpIoNg g
kowomrac. H poviehonoinon mov mpotdbnke evoopatobnke e vmoloylotikd Tpoypappato o Toveniotuoko eninedo (Ivtidva, HIT.A.) kot n peBodoroyia tng
nepthopPdvet evioyvomn g yvdoNng omd TV opada, KATOAANAN alyopiBiuki| opadonoinon kot £VIaén TV andyemv Tov eW8IKOV Yopig va ennpedletol n Aqyn g
AmOPOoC.

WiMesh

[343]

Ipoteivetan éva avBekTikd aoVPUATO SIKTVO EMKOWVMVING Yoo KoTAOTAcES EKToKTNG ovaykng (WMN) yo aypotikés meploxes, 1 TEPLOYES — XDPES HE TOAD
TePLOPLOEVOVS TTOPoLG. To dikTvo CVTO £0TIALEL OE TYESIAOTIKEG TAPAUETPOVS KL GTO KUPLOL XOUPOUKTNPIOTIKA TOV OTUTHCEDVY (AoQIAEL, YAUNAO KOGTOG, XOUNAN
w0y, uéyebog, SofecdTnTo, TPOGAPLOYT, POPNTOTNTA, EVKOAIN EYKATAGTOONG KOt OVATTUENG KOt TEPLOYN KAALYNG). AOKILAGTNKE 1) EXKOWV®VID LETAED YPTNOTOV
EVPLOKOUEVOV GE €Vl 0pevd Ypld Tov Tlakiotdy, 6 HeydAn YE@YPAQIKY TEPLOXN, HE EAAEYN KLUYELOEWBODG KAAVYNG 1 GAANG EmKOV@OVIakNG vITodopnc. I tov
okomd avtd a&lonomOnke N diktvwon hop mesh kat popntég cvokevés sEonhopéveg pe Wi-Fi.

MyDisasterDroid

[344]

Y mepoyn) mov todavileTor amd KOTOCTPOPIKE PUOIKA QOVOUEVH, OALE Kol EAAEWYT) OMOTEAEGHOATIKOV GLGTHUOTOS dtoyeipiong avtdv, 6mmg or duimriveg,
TPOTEIVETAL £VO. GVOTNUO EMKOWVOVIAG OV BacioTnKe 6TO 00TMOG 1 GAMG EAKVOTIKG EEVTTVO Ky Td THAEP®VO Kot 6T0 AETovpykd cvotnpa Android g Google
(MyDisasterDroid). H epappoyn kaBopilet t Bértio Srodpopr Katé LKOG SLapOPETIKAOV YEMYPAPIKADOY TOTOBEGIDV TOL TPETEL VoL akoAoLONGOoLY o1 e0ghovTEg
KOl 01 100MGTEG Y10 Vo, ELANPETNGOVV TOV UeYOADTEPO aptOpd aTOUMV Kot VoL TopEYouV TN UEYIOTN KAADYN TNG TEPLOYIS GTO GLVTOUOTEPO duvatd ypdvo.

10

WISARD

[345]

To oVoTpo oL TPOTEIVETAL SIEPEVVE TN YPNON EMEKTAGILOV ACVPUATOV SIKTVMV Y10 T1 JLEVKOALVON TG LTPIKNG TePiBaiyng 6TOV TOTO HI0G KATAGTPOPTS KOt
£101KOTEPA PLOUNYAVIKOV OTUYNLATOV 1) TPOHOKPATIKOV EMOECEWV PE TpavpATiES | TANYEVTEG OO yNKY, Boroykn N padievepyn porvvon. Epmiékovton diktva
TAEYHOTOG Ko TEXVOLOYIKEG Aoels ov BacicOnkav oe tnhepetpia ko RFID. ‘Eywve dokiaotikn epappoyn oe acknioelg oto av Ntidyko, HILA..

11

ARTEMIS

[346]

To dvopa Tov épyov mpoépyetar amd to Automated Remote Triage and Emergency Management Information System (ARTEMIS) kot emdidket vo mapéxet entyvoon
™G KATAoTaoNG 68 OA T EMIMESAL EVIOADV, TPOKEWEVOL Va avénBel T0 T0600To emPinong TV achevdv 6g KATOOTAGES EKTAKTNG avaykng. o tov okond avtd
APNOOTOLEL £vaL SIKTVO EVEOUATOUEVOV oUGONTHP®V GE aVTATOKPLTEG Kot BOpaTa Yo T GLAAOYN TV GEG0UEVOV TOV ATULTOVVTOL Y10 HEYOAVTEPN EMLYVMOOT TNG
KOTAOTAONG KO OVOUETAG00T OVTMV 6€ KOTIAMNAN eTimeda eVTOADY TOG0 6T0 TEFI0 OGO Kol GE OTOLAUKPLOUEVES TOTOBEGTES
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A/A

ZvotypoTo
£KTOKTNG OVAYKNG

Avopopéc

Iedia QoppoyNG — ZKOTUOTNTO TOV EPYOV (GUVEYELN TIVOKA)

12

MEDIiSN

[347]

To épyo agpopd og éva acHppato diktvo acOntipwv (Physiological Monitors) yio Tnv TopakoA0VONGN TOV 1OTPIKOV dESOUEVOY TV AGOEVOV GTO VOGOKOETD Kot
KOTA TN S1GPKELD KOTUGTPOPDV. AQOPA G€ APYLTEKTOVIKT] dVO EMTES®V TOL ToPEYEL aE0TIoTN enelepyacio deGOUEVOV HEYAAOV OYKOV KOl EKTAPMGT OTUITHCEDY
QoS. T v a&ordynon, Tpayporomomdnkay TAOTIKEG SOKLUES KOl TPOGOUOIDGELS 68 KAIVEG VOGOKOUEIMV Kot To. amoTteAéooTa Kpidnkav evOappuvTiKd.

13

HYGEIAnet

[348]

Mo €TOKOTNON TG KOTAGTOONG TMV KIVIITOV CUGTNHATOV VYELOVOULKNG TEPIBoAYNG KOl TOV EPAPLOYDY TOVG TOV €0TIALOVV GTNV TAPEXOHEV VIOGTHPLEN Yo
Kotootdoels éktaktng aviykne. H texyvoloykn a&lomoinon aovprotev ETKOVOVIOV Kol EPOPUOYDY, EBIKOTEPO 0T HETAS00T (OTIKNG oNUHaciog SES0UEVMDV TOV
0opovV 6TV KapdaKkn Asttovpyia, oAAG kot o€ eEgdikevéva. oevapio oENUEVOV LOTPIKAOV OmouTHoEDV (OVTILETMOTION EYKEPUAIKOV, S1EVEPYELD VTEPTXOV, K.AT.).

14

AID-N

[349]

AN e wepintoon a&lomoinong TG TEXVOAOYING Yol TNV OTOUOKPUGHEVY] TapaKkolovOnon 1totpikdv dedopévov acbevov. Edikdtepa o nepmtdoelg
AVTWETOTIONG HOCIKOV KOTAGTPOP®OV, OOV 01 avayKes TanTO)Xpovng Tapakorodtnong acbevav ekto&edovtat, N texvoroyikh apmyr kobictator emBefinuévn. Xto
TG0 0VTO TOPOLGLALETOL O OYESOGHOG NAEKTPOVIKAOV ETIKETOV LE TEPLOPLGUEVT] UVALT KOl VIOAOYLIGTIKY oYV, TTOV ¥PNGLponolovy Proiatpikods aedntipeg
(ToApOYPaPo, 0EVLUETPO, NAEKTPOKAPIIOYPAPO) Y10, T GUVEXH TOPUKOAOVONGT 0GOEVOV — TPAVHATICHEVOV KoL TMV TOPOYT YPNCWOV TANPOPOPLOY GTOVS TPDTOVG
avtomokpttés. ‘Eyve dokaotikn epappoyn o€ doknon kot arodeiyfnke 0t pe tn xpiion Tov GLOTHATOG ENLTEVYONKE 1 emTuyNUéVn dtahoyn otoyeiov acbevay —
TPOVUOTIOV amd TPUTAAGLO 0ptBUd ATOU®VY, GE 6YXE0T UE TNV TTapadootoki HE00do.

15

MiTag

[350]

‘Eva mopepoepés 00T, TOVAGYIGTOV MG TPOG T1 XPTCIUOTNTA, HE TO TPOTYOVUEVO. ZVYKEKPLUEVA, L0 TAUTPOPLLO TOPOKOAODONONG 0obevdv Tov avamTuyOnke

oe ovvepyaoia pe 0 EMS kot to Nocokopeio g Baktipopng, H.ILA., n onoia meptlapfavet éva otkovopkd arodotikd diktvo aednmpov, éva achppoto diktvo
He SuVATOTNTA OVTO-0PYAVAOGTG KOl £V ETEKTAGILO AOYIGUIKO TOV TTapEXEL avVAALOT dEdOUEVOV auGONTHP@V KoL EVUEPDGELS 6€ mpaypaTikd xpovo. To cvotnua
a&loAoyOnke HEG® SOKIUMV Pe EVOOPPLVTIKGE ATOTELEGUOTA.

16

Integrated System

[351]

"Td10g P1h0cOOInG TPOGEYYIoT KOL G° QTN TNV TEPITTMOT, 1 OTTOil0L AVAPEPEL OTL OL TEXVOROYIKES EEMEEIG HmOpoDV va. ExoVV £pappoyn ot Bektioon g emTomag

@povtidag acfevdv — BuPATOV KOTOGTPOP®V Kot T1 Stayeipton TOpmV (TPATOL AVTATOKPLTEG - LOGMOTES, LOTPIKO TPOCMOTKO TEGIOV, TUANATO EKTOKTNG AVAYKNG
KOl VOGOKOLLELDL)

17

Patient
Monitoring

[352],
[353]

‘Evo. axoun cvomuae mopakorloddnong acdevdv ce mpaypotikd xpdvo mov evempotdvel aotntipeg (otikdv onpeiov, acbnmpeg tonobesiog, ad-hoc diktdmon,

NAEKTPOVIKA apyeion 0oBevdv Kor TeXVoroyio. SIUOIKTVLOKNAG TOANG YO, VO EMTPENEL TNV OMOHAKPVUGUEVT TOLPOKOAOVONON TG KOTAGTOONG TOVG Kot TOPEXEL
GTUOVTIKOTOTEG VANPEGIEG GTOVG EXAYYEMLOTIEG TNG OVTIHETMOTIONG KOTaoTpopdv [352]. H «xtvnth vygion 0nmg yopaktnpiletor EETEPVA TO YEDYPAPIKA, XPOVIKE
KOl OPYOVOTIKG EUTOS10L KO SLEVKOADVEL TNV GITOUOKPLCUEVT SLyVEOOT, TOPAKOAOVONCT Kol HETAPOPE 0TPIKAOV dedopévav Kot apyeimv. Tivetar avapopd e
teyvoroykd mpdtuma ko cuykekpévo ot IEEE 802.16/WiMAX kot IEEE 802.11/WLAN kot mopatifeviot svykpitikd otoryeio avtav [353].

18

MASCAL

[354]

‘Eva oxcoun oAoKANpoOUEVO GOGTNIO OTOHAKPUGHEVNG WLTPIKNG Tapakolovdnong yia ) BEATIOT) a&lonoinon TV TOp®V GE £V VOGOKOUELD KOTA TN SIAPKELDL oG

KoThotaons poalikdv KotaoTpoe®v 1 oTuynudtov. To GLYKEKPUEVO YPNMOUOTOLEl ETIKETEG TTOV EMKOWMVOUV HE yphion mpotokoAlov 802.11b ywr v
mapokorovdnon achevav, eE0TMGUOD Kot TPOGMTIKOD KATH TN SIAPKELR TG OTOKPIONG GE [0 KATUGTPOPT], EVOOUATOVOVTOS TANPoPopies Béong pe dedopéva and
Subpopeg Paoels dedopévav kat cuotTnudtov. MaAota, TepthapPavel évo GOVOAO ETOPKAOV SIETAPAV Yio. TV KAADYN TOV avayKOV Agrtovpyiog tov. YmoBAnonke
og Aertovpyikn a&lohdynon oto Naval Medical Center, San Diego, USA

19

AMON

[355]

‘Eva. cbomuo TopakoAovdnong mov @oplétar 6Tov Kopmd Kot amoAAAcoeL Tov acbevi) vYNAOD KwdOVOL amd TOVG TEPLOPIGUOVG TOV oTafepoy e&omAoroD
ToPaKoA0ONGNG. ZuVovalel TOAVTAOKN TPIKY TapaKoAovONGN, avdivon dedopévav Kot dSuvatdtnTeg emKovoviag oe poper poroyov. H epyocio avapépetan
TN AELTOVPYIKOTNTA, GTNV OPYITEKTOVIKY Kot 6To CNTAHOTO DAOTOINGNG TOV GUGTNOTOS

20

AMBULANCE

[356]

AVORTUEN oG GOPNTAG LOTPIKNG GVUOKEVNG OV EMTPETEL TNV TNAESIAYVEOCT Kol TNV GOUOKPUGHEVT DIOGTNPLEN TOV 06HEVODG GTO GTAGI0 TPOVOGOKOUELOKTG
Swyeipiong amd e81K0VG YaTpovg, N omoia £xetl anoderyel 0Tt Pedtudverl onpavtikd ta Tocootd emPioone. H cvokeun petadider {oTikng onpaciog mAnpoeopieg
xpnopomordvrag to diktvo Kivng ispoviog GSM. H amddoon tov cuotpatog £xet vroPAnBel og Eleyyo pe mpaypatikovg acheveic.

21

Serval BatPhone

[357]

Ipoteivetan po Thatedppo kwvng mieeaviog serval mesh kor yivetor avdAven g avoyKodTNTOG KOl TEPLYPAPY TNG AELTOVPYIKOTNTAS TG, YOPIG Vo
OVOQEPOVTOL WOIUTEPO TEYVOAOYIKE GTOLXEID VAOTOINGNG 1} OPYLITEKTOVIKNG.

Mivakog 24. A&odoynon acvppatov cvotnpudtov éktoxtng avaykng (Iledia eppappoyns kot anyés TV Epyov).
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= Tnv mepoyn kdAvyng, emedn] eivar onUAvIIKG OLLPOPETIKO VO VIAPYEL OVAYKN
KEAVYMG YMOUETP®V Y10 L0 EKTETAUEVT] QUGIKY] KOTAGTPOQT, CUYKPLTIKE LE TNV
mapokolovOnon ywo povo kdmowa pétpa (my. octnTpmV TOL EEPOVY Ol TPMOTOL
OVTOTTOKPLTES TTOV EMLYEPOVY EVTOG EVOS KTNPiov)

= To k60106, 08 GYEO™N MAVTOTE KO [LE TO OMOTELEGILO KO TNV OTOTEAEGLOTIKOTITO TOV
GUOTHKOTOS TOV OmOoiov emikeltal 1 wpoundewa. vvibwe aeopodv KuPevpnTikég
OTOQACEL;, O TEPLOOOLE TOL AOY® TNG KOTUGTPOPNG T OlKovopio givar Mom
emPapopévn.

= Tn dwbeoipdmmra eomhopuod mov oe kdbe mMEPITTOON GLVOPTATAL AUESH OO TIC
gtopeieg mov Kataokevalovy ovtdév. EEumakovetat 0Tt 0 HEYOADTEPOS OVTAYDVIGUOG,
eMOPE. OeTIKA 0TOV SLVNTIKO AYOPOCTY.

= Tnv evypnotio €ykATACTOONG TOL TEPLOUPAVEL TNV EVKOAIN EYKOTAGTOONC,
YEWPLGLOD KOl GLUVTIHPNONG TOV EEOTAGOYD.

= Tmv tekunpioon, n onoio eival AUECH GUVOESEUEVT] UE TNV EVKOAIDL GTN YPTON KoL
TNV €V YEVEL guypnotio Tov e£0TMGHOD

Mo kabe évo amd avTd T0 YOPUKTINPIOTIKA, TPOKVTTEL 1] GUYKPITIKN Topabeon tov épymv

otov [livaxag 25.

Emergency Wireless Cost Equipment Portability & Documentation
Response System Coverage Ef Ly
Several Low due to Portable &
DUMBONET (9] hundred satellite cors high installation Good
kilometers subscription time
Few Poruable &
DistressNet [10] hundred High Inexpensive COTS average Good
kil i time
Several Low due 10 Combination of Portable &
SALICE [11] hundred satellite & acrial COTS & high Not available
kilometers platforms proprietery time
Several Lo e Combination of Portable &
MIKoBOS [56] hundred PSO-proprietary COTS & high Not available
kilometers TETRA proprietary installation time
Tens af o B Portable &
N : N a
SAFIRE [62] Tens of o information o information iosa Not available
kilometers given given . S
installation time
Several Low due 10 Portable &
Hybrid System [58] hundred satellite cots average Not available
kilometers subscription installation time
. .5 Portable &
IoT-based System [29] Hundreds of No information No information o ot availzble
kilometers given given .
- - installation time
Tens of High duc to Portable and

WiMesh [76] COTS very low Average
installation time

Highly portable &

kilometers cheap equipment

MyDisasterDroid [77] hundr::i“mclcr\ High coTs very low Average
installation time
Tens of Combination of Portable &
WIISARD [71] il Average COTS & Tow Average
proprietary installation time
Several Low due 10 Highly portable &
ARTEMIS [20] hundred satellite cors low Poor
kilometers subscription installation time
Fow Combination of Portable &
MEDISN [17] Kilometers Average COTS & average Average
proprietery installation time
HYGEIAnet [13] 'T'{‘n‘w‘u‘::::whu) Not cnough No iT:_c:r:::u[.nn Not cnough Not available
Few hundred Portable & )
AID-N [14] Milometers Average Mostly Proprietery low Good
installation time
Portable &
MiTag (12] Few ']:'“‘f“'" High coTs low Not available
meters installation time
Several Low due to No information No information
Integrated System [16] hundred satellite ) - - Not available
kilometers subscription siven given
Tens of Fortable &
Patient Monitoring [8]. [15] Kilometers High coTS low Not available
installation time
- Proprictery Portable &
MASCAL [70] 'E‘l""[‘::‘c“li:fd Average geolocation low Not available
system installation time
Tens of Highly portable &
AMON [84] Kilomaters High cots  very low Average
time
Tens of Hlighly portable &
AMBULANCE [18] Kilemeters Average cots very low Not available
installation time
T
- portable
Serval BatPhone [63] Ki Few Low Mobilephones & low Good
ilometers Low if i
using m\ulll.nmn
Batphone time

Mivakog 25. XapoKTploTiKd 060pRaTOV GVGTNRATOV EKTAKTNG 0vaykng [52]
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5.2.2 Mp emiyeia diktoa

5.2.2.1 Aopvgopika dixtoo.

Amd v mpmdtn gktOEEVON dopuPdpov To 1957 g onpepa n dopveopikn texvoroyio €xel
eEehyBel Ko éyel emrdyel oNUAVTIKES KovoTopieg ol omoieg Ppickovy onuepo EQOPUOYT GE
SaQopovg TopElg OTMG Ol TNAEMIKOWVMVIES, Ol CTPATIOTIKEG EQAPUOYES, 1| TPHYVMOGT TOV
Kapov, N Thonynon k.o. [358]. O topéag g dSNUOCLOG AGPAAELNG OTOLTEL TNV APOCKOTTN
EMKOWVOVIOL TOV TPOTOV OVIOTOKPUIOV 1010iTeEPA G€ KPIGIUES KOTAGTACES EKTAKTOV
AVOYK®@V TTOL TPOKVTTOVV amtd PLGIKEG 1) avBpwmoyeveig Kotaotpopés. H duvatotta dueong
YPNONG SOPLPOPIKMV ETIKOWVMOVIOV OO TO TPMTO KPIoo AETTO KOOMOG Kot 1 amwodoTikn
AerTOVPYio, TOV CLGTNUATOV OVTOV GE TEPLOYEG OMOV €ite deV KOADTTOVTIOL OO KATO10
eMiy€10 OiKTLO €lTE £YEL KATAGTPOPEL OO PUOIKEG 1) GALEG aLTiEG TIg KaB1oTOUV MOC £va amd Ta.
ONUOVTIKOTEPA KOl TAEOV a&lOMIOTA GLOTHUOTO VROGTAPIENG TOV ETKOWOVIOV. Tao
S0PLPOPIKA GLGTHUOTO OTOTEAOVVTAL OO OVO TUNUATO, TO TUNAUO TOV SLICTHUATOG 7TOV
neplapPavel Tovg texvnTov dopueodpoug (Satellites) kai to eniygio Tpuqpa oL mEPAauPivet
ToVg otabpovg edapovg (Ground Stations).

5.2.2.11 Tunuo drootiuotog

210 mAaiclo g mapovoag epyaciag Bo acyoAnbovue pe Tpeig Katnyopieg dopLPOP®V TOL
TAPOVGIALOVY EVIIPEPOV MG TPOG TNV TOPOYN KPICIHMOV EMKOWVOVIAV. Toug YemoTATIKOVG
dopvepodpovg (GEO), tovg dopuvpdpovg evdidueong tpoyids (MEO) kot tovg dopvedpovg
xopnAng tpoxiég (LEO).

i. O l'eworotikoi dopvpopor (Geostationary Equatorial Orbit- GEO).

Bpiokovtol g andotaon 35.786 km amd v empdvela g yng kot givat torofetnuévol mhvem
and tov onuepwd. H taydmmra tovg eivar iom pe v toydtmre g yng, YEYovog mov
e€acearilel ™ ovuveyn KAALYT TG IO10C YEOYPUPIKNG TEPLOYNG KAl TNV GUVEYN] 0pUTOTNTA
670 1010 onueio and to £dagog. H didpkela (NG avtdv TV dopuedpov avépyetal ota, 15

€. To oNUoVTIKOTEPO, TAEOVEKTNUATO, TOV YEDGTATIKAOV 00pLOAP®V EvaLl :

= Jlaykéopo kKGAoyn pe xpfiomn LiKpov aplfpod Sopueopmv.

= ZTrabepn| Béon AV 0O CLYKEKPUEVT YEOYPOQIKT Teployn (Yo 6Ao to 24wpo), TOV
GUVETAYETAL TN SLUGPAAIST) TNG ASIAAETTNG EMKOWVMVIOG LE TOV GTAOUO E6GPOVG.

= Aev amouteiton 1) OmapEn Kivoupevng Kepaiog 6tov otafpd £5Gpoug.

=  Agv omoutel emmpocOeTovg TOADTAOKOUG UNYOVIOUOVG Yo Tr Olyeipion Twv
petamounwv (handoff) mov ypetdlovior ot dopLEOPOL EVOIAUESNC KO YOUNANG

KUKAIKNG TPOYLAG.
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AvrtioTtolya, To pElovEKTAHOTO TOV EPPOvIlovy etvat:

YymAod KOGTOG KOTAGKELTG Kol Agttovpyiog Aoym peyaivtepov peyéBoug.

H Aertovpyia oe vynAdTepn TpoYLd amattel TNV XPNoT IGYLVPOTEPOV TOUTOIEKTAV.
Amautel mo wponypévo texvoroykd eEomAopd Yo v dtadikacio g eKTOEELONC.
Yyetikd peyddn kabvotépnon (latency) amd 240 ms éwc kot 2S mov ogeileTal otV
andotaong(6opvedpov - I'ng). o v AVTILETOTION TOV PUWVOUEVOD 1) ETLGTIUOVIKN
Koot o)edioce véa mpomtékolha petadoong [359].

Avaykn Yoo HeYOADTEPT 1YY EKTOUTNG OO TOLG EMIYEOVS 6TaOUOVG (oTabEpOVG,
KWvNToug, ¢opnTovg).

AvENEEVO KOGTOC TOV TUPEYOUEVOV VINPECLAOV.

O1 Aopvpodpor Evoidueong tpoyidg (Medium Earth Orbit-MEO)

O1 un yewototkoi dopvdpot evdtdpeong tpoyldc Ppiockoviar oe vyoduetpo 8.000 km £mg

20.000 km [358] kot ypnoyomolovviol cLVRB®E 6€ GLOTNUOTO TAOYNONG OT®S TO

[Maykoopuo cvotua evtomicpov 0éong (GPS). Ta mieovektuata mov gppovifovv ivat:

Mo v kAvyn g NG T0 GVOTNUE OTOITEL LOVO JDOEKD SOPLPOPOVS, GE TPOYLA
vyovg 10.000 km. Evd ovykpitiké pe TOLG S0pLOOPOLE YOUNANG  TPOYLAG,
ATOLTOOVTOL AMYOTEPOL Y10 TNV KOADYT] TNG 1010¢ £KTOONG,

H toyvmrta xiviong touvg gival pukpdtepn omd ot g yng YEYovog Tov odnyel o€
7o amAd oyedlooud Tov cLGTHHOTOS . (01 dopvPopikéc Tepiodol givar mepimov &6
MPEQ).

Avéloyo pe v Khon, évag dopueopog evdtdueong tpoylac (MEO) upmopei va

KaAOYEL peyorluTeEPoL TANOVGLODC, 0TOTE OTOLTOVVTOL AYOTEPEG UETATOUTES.

Evo ta pelovektpatd toug:

Ot dopvedpol avtoi Ady® TG UEYOADTEPNG OTOGTAONG OO TOVG OVTIGTOLYOVE TNG
younAng tpoyids mapovoialovv kabvotépnon (latency) g tééng twv 70-80 ms.

Ot dopveopot ypeldlovtar PeYoADTEPT 100 EKTOUTNAG KOl EOIKEC KEPOIES Yol
UIKPOTEPO OTTOTVTTMLLATO.

Aopvpopot younlnig tpoyiag (Low Earth Orbit- LEO).

O1 dopupodpot mov Ppickovral o€ amdoTacn pkpotepng tov 2000 kKm avikovv 6e ovty v

katnyopic. H tpoyid evog LEO dopvpopov eivar cuvibmg kukMkn kot To OYog Tng

kopaiveror amd ta 400km, Emg o 2000 km. e avtég T1g Tpoy1€g 0 60pLPOPOC TPAYLOTOTOLEL

Lo TANPT TEPIGTPOPT YOP® atd T Y1 Kabe 95min-120min avdaloya pe to VWog TG TPOYLES.

To onpovtikdtepo TAEOVEKTHLOTO TOVS EVOL:

Mikpotepo KOGTOG EKTOEELGNC Y10, KAOE B0PLPOPO
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= Miwkpn kabvotépnon (latency) Loyo younAng tpoyiag (50-100 ms, og vyouetpo 1200
km)

= [kovomomTikn AETovpYio pe TOUTOOEKTEG LKPOTEPNG 10YX00G amd Tovg oTafUovg
€ddipovc.

= Agv amoutel peydAn 1oy EKTOUTNG GTO TUNLLO TOV S0PLPAPOVL.

= Mikpdtepo KOGTOG TAPEYOUEVMV DRTPECIDV.

Evd 1o pelovektmuarta ivor:

= Amoutel apketd peydlo apBpd sopvedpwv (40-80) v v eEac@dion adtdAeurTng
emKOWV®Viag o€ €EN 1| ENTA Mimeda MGTE VO LILAPYEL TAYKOGHLOL KOALYN.
»  Amnautei mo ovyvég petamopnés (dwyeipion handoff)
* H didpkelo katd v omoio givar opatoi givar 10-20min avaloyo pe o VWO NG
TPOYLAG.
= Muwpn dbpketn {ong (5-7 étn) Aoym tov Ot 1/3 1oV YpodvoL Lmng Tov 0 dopLuEOPOg
dev PAEmet Tov NA10 Kot dev pumopel VoL EKUETOAAELTEL TATP®G TNV NALOKT EVEPYELOL.
Ta dopvpopikd cvotfiuata Iridium (66 dopvedpot og £E1 emineda og VYOUETPO780 km) [359]
ko Globalstar (48 dopveopot og oktd eninedo o vyoOpeTpo 1414 km) [360] ypnoyonotovv
S0pLEOPOLS YOUNANG TPOYLES Yia Tapoyn vanpecidVy IP miepmviag kol Asdopévmv.

2T0VG S0pLEOPOVS YOUNANG TPOYLES GLVAVTOVUE 6VO TOHTOVG AVAAOYO LE TIG VINPECIES TOV
npooépovy, Tovg Big kar mega-LEOS. Ot tpdtot Asrtovpyodv mhve amd ™ {ovn tov 2GHz
EVD 01 deVTEPOL Agttovpyovv otn Lmvn cvyvoritwv ord 20-30Ghz. ‘Etor ot mega-LEOs
SBETOVY PEYaADTEPT YOPNTIKOTNTO YEYOVOS OV TOVG KAO1oTA KATAAANAOVS Y10 HETASOGELG
Bivteo pe pkpn kaBvoTtéPnon, KPLTHPLO TOL KOAVTTEL TIG GUYYPOVES AMOITNOELS TOV TPMOTOV

avtomokprrdv kat cvuPadilet pe tig mpodiaypaeég tng 3GPP yio MC Video petaddoeic.
5.2.2.1.2 Enriyeio qunua

To entyero® tpipato evog 30puPoPIKOD GLOTANTOS ETKOWVOVIAV TOTEAODVTOL ATTd TOVG:

i.  otafepoig (otn Tomobesia) TeppaTiKovg 6TAOHOVC.
ii.  uetapepouevovg otaduoie.
iii.  xwnTovc-eopnToHC oTEOLOVG.
O1 otafepoi teppotikol otabuoi eykabictavol KovTtd oTnV TEPLOYN TOV SPACTNPLOTOLOVVTOL
0l TPMTOL GVTOTOKPITEG Kot Elval oXeSGUEVOL DOTE KATA TN OLAPKELN TNG AELTOVPYIOG TOVG
Vo TOPOUEVOLY OKIVNTOL XOPOKTNPIOTIKO TOUPASEIYHO OVTMOV TOV OTOOU®OV amoTeEAODV Ot

pkpoi teppatikoi otabuoi mov ypnoyomorovvral o diktva VSAT (Very Small Aperture

%8 O1 ool edapovg vrevBLVOL Yia TV avixvevon, TAepstpia, ELeyxo Kol EMTAPNON TOV S0PLEGPOY dev

Oewpodvtar 611 avikovy oto eniyelo tunpo [470]
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Terminal). Ta VSAT eivat otadpoi e3apoug pe pikpég d1aotdoelg kepoudv (amd 75cm péypt
3m) mov PmopovV Vo PETAPEPOLY BEGOUEVA GO KOL TTPOG TOV S0PLGOPO HE TOYVLTNTA OO
56KDb/s péypt ko 4Mbit/s. Apyikd oyediaotkay yio Aettovpyia ot (dvn C (4 & 6 GHz) kot
apyotepa yuo ) Lovn Ku (12 & 14 GHz). Znuepa €xetl emextabei 1 Aettovpyia Tovg Kot ot
Covn Ka. (20 xou 31 GHz). [361] Xpnowomotobvtal yoo thv mapoyf| npdofoong oto
d10dikTVO G€ TEPLOYEG TTOL EiTE dev LILAPy)EL dikTvo gite Exel kKataotpaei. Ta VSAT propovv

emiong va mopéyovy VANPeciec petdooong Pivieo Kot TMAEQoViag.

O1 petopepopevol otabpol eivarl oxedloopUéVol MGTE VO LTOPOVV EDKOAN VO LETAKIVNOOVV o€
TEPLOYEC TTOV £YOVV TANYEL Y10 TNV KAALYT TOV OVAYKOV TOV TPOTOV ovTomokprtov. Kotd
SLAPKELD TNG SOPLPOPIKNG EMIKOWVMVING Kol 0vTol Onmg o1 otabepoi oTabpol Topapévovy
akivitot. [362]. TTapadeiypoto TOV UETAPEPOUEVOD TEPLOTIKOD £ivol S0pLEOPIKE QopTnYd.
ovAloyng ewdncewv (SGN), Ta omoia petakivovvtol o Tonobecieg, oTopuaTodV 6TN 001 TOLG
KOl OTN GUVEYEW OVOTTOOOOVV U0 KEPOALOL YloL VO ONUIOVPYNGOLY GUVIEGLOVS UE TOV

dopLEOPO.

Ot xtvntol otafpol éxovv oyedlaoTel Yio vo ETIKOWV®OVOUV LE TOV dopLPOPo evd Ppiokovtol
og kivnon. Kamnyoplomoohvtor mepartépm g entyeol, agpovantikoi 1 Baddooiol, avaioya
pe t Béom tovg TAve N Kovtd oty emipdveln s yns. [apadeiypato avtdv tov ctabudv
cuvavtdpe oto evpvlovikd maykocpo odiktvo mepoyns (BGAN) 1ng Inmarsat. To
Evpulovikd TMaykoopo Aiktvo ITlepioync (Broadband Global Area Network - BGAN)
TPOCPEPEL GVHVIEST] POVIG KO OESOUEVMV VYNANG TOOTNTAG, LECH TEPUATIKMV TOV EYOVV TO
péyebog evac poprnrtov voroyioth. [lapéyel evpulmvikn petddoon dedopévmy e TaVTOYPOVN
petadoon @mvig kot Aswtovpysi otn Covn  L-(L-band). X ovykekpyévn {dvn ot
emKowvovies elvar mo avBextikég omd petoforés otig xopikes cvvlnkec. To BGAN
npoc@épel ovvdeon pe otabepny IPota 490 kbps uéylomn taydtnto kot vanpecieg upe

dvvatotnta exthoyng amod 32kbps éwg 384kbps.

AMO, OMUOVTIKO TOL YOPOKTNPIOTIKG &ival OTL ypnollomolel Kepaiec mwov  ovtduoTo
gvtomilovv 10 dopLPOPO KATA TN OLAPKELN, KIVOTG TOV OYNUATOS 6TO 07010 £xel TomofeTn el
TO TEPUATIKO KOl OTL Agitovpyel pe emavopoptilopeveg umatapieg. MaAoTo, oTd TOL TA
YOPAKTNPLOTIKA TO KAVOLYV KATAAANAO Y10 ATOUIKT] XPNOT), N YO UIKPEG OUASES KAADTTOVTOG

TIG PAGIKEG OVAYKEC EMIKOVMVIOC.
5.2.2.1.3 Zwveg dopopopik@v ooyvoTiT®v

H €&&MEn g dleotnUIKNG TeXVoloYiog KOl TNG OEPOVONTNYIKNAG 0ONYNoE GTNV OVATTLEN
VE®V O0PLEOPIKAOV SIKTVOV TOGO 0mO KPOTIKOVG OPYUVIGHOUG OGO KOl OO0 1O1®TIKEG
emyepnoelg 6mwg 1 SpaceX mov NMoN €xer avamtdéel 1300 dopvedpovg Ko oyedidlel va

@tdoel Toug 4400 Sopvedpovg ota emdueva ypovia [363]. To yeyovdg owtd odfynoce o€
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KOPEGUO OTY ¥PNON GLYVOTHTOV oL Ppiokovtal 6Tl younAdtepeg {MVES TOVE PACUATOC KOt
mAéov pe v a&lomoinon véwv Adcewv apyilel otadioxd va emtvyydvetor 1 aSlomoinom

GLYVOTNTOV OTIG VYNAOTEPES {DVES TOV PAGLOTOG,.

Maritime Navigation AM Shortwave VHF TV UHF TV Satellite/ Radio astronomy,
navigation aids maritime radio, FM radio, cell phones, microwave radar landing
signals (e.g. loran-() radio radiotelephony navigation GPS telecommunications ~ systems

Y1 BN N

) i i i i t A i

100 km 10 km 1km 100 m 10m im 10 cm lcm 1mm
« Increasing wavelength Increasing frequency »
3 KHz 30 KHz 300 KHz 3 MHz 30 MHz 300 MHz 3 GHz 30 GHz 300 GHz

1-40 GHz

SATELLITE FREQUENCY
S B —

1 (2 4 8 12 18 26 GHz 40

Ewova 122. O Z®dveg dopv@opikdv cvyvotitav (anyn: European Space Agency — ESA)
2116 TapoKATe (OVEG CLYVOTHTOV TEPLYPAPOVTAL Ol VINPEGIEG TOV YPTCLULOTOOVVIOL OO
KuBepynTikovs Kot GALoVG opyavicpovg dnuootog aceiretog (Euova 122):
i. L-band (1-2 GHz)
H Covn avt ypnotponoteitol and to [aykodco cuotnua evromiopov 0éomng, kabdg Kot yia
VINPESies dBopLPOPIKNG TNAEP®Viag amd Tig etaupeieg, Iridium kar Inmarsat.
ii.  S-band (2-4 GHz)

Xpnon o€ Pavtdp kapov, pavidp emipaveiog mAoiov Kabhg kot and oplepévoug dopueopovg
emkowvoviag (ovykekpiyéva g NASA yio emkowvovia pe tov ISS kot 10 Alaotnuiko
Aem@opeio).

iii.  C-band (4-8 GHz)
Xpnolonoteital Kot Yot dOPLPOPIKES EMKOWMVIEG O TEPLOYEG TOL OEYOVIOL TPOTUKEG
Kkatotyioeg 010tt avtn 1 {ovn cuyvottev ennpedletal Atydtepo amd v Ku.

iv.  X-band (8-12 GHz)
Xpnoonoteiton Kupimg Y10 GTPATIOTIKEG EPAPLOYES OTMOG SLPOpV TOTTOL povTdp (cuveydv
Kopdtov, moApuko®v, povig [/ duwdg moOhwong k.a.). Ot vrd-{oveg ouyvoTHTOV
YPTCULOTOLOVVTOL OO TOALTIKA, GTPOTIMTIKG Kol KUPBEPYNTIKA 10pOUATO Y10 TOpOKOAOVOT oM
Kapov, Eleyyo evaéplog  kvkhogopiog, €leyyo kuvkilogopiag Ooldcolwv  oKAPOV,

TapoKoAoVONoN ApVVAG KoL aVixVELST) TOXDTNTAG OYNUATOV Y10 TNV EXPOAN TOL VOLOV.
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v.  Ku-band (12-18 GHz)

Xpnowonoteiton yioo Sopueopikéc emkowvmviec. v Evponn, n kdto (evén(downlink) yio
mv Ku-band wpaypatomoeiton otig ovyvotnteg omd 10,7 GHz éwc¢ 12,75 GHz vy

dopLEOPIKES VINPEGiEg amevbeiog petdooonc, 6mws ol Sopvedpot Astra.
vi.  Ka-band (2640 GHz)

Xpnowonoteitar amd dopuPOPOVE EMKOWVOVIOV He ovepyouevn (evén eite otig (dvn
ovyvotrtov 27.5GHz gite ot 31GHz xofdc kol amd vynAng avaivong povidp HKPNIG

0KTIVOG GE CTPATIOTIKA OLEPOGKAPN.
5.2.2.1.4 Aopvpopixa Aiktvoo. kot vrnpeoies

nuepa n avamtuén tov 5G Kot 1 dSecHVOEST] TOV HE TO SOPLPOPLKA SIKTLO ATOTEAEL GTOYO
g 3GPP n omoia pe v mpoéceatn olokAnpwon tov Release 17 ovcluotikd £0ece Tig
TPoOTODEGEIC TPOTVTOTOINONG MOTE CUVTOUN EMYELPNGEIC KOl OPYOVIGHOL Vo GYESIACOVY
OPYITEKTOVIKEG, VINPEGIEC KOl CLOKEVEG MGTE VO LAOTOMOEL aTOG 0 OTOYOC. LT TEAN
Avyovatov tov 2022 n T-Mobile kot 1 SpaceX avakoivocav to mpdypappo «Coverage
Above and Beyond» 10 omoio 0o mopéyel kdAvym oe meployéc ywpic emiyelo dikTvo
a&lomowdvtag 10 dopueoptkd diktvo g SpaceX. H vampesia avakovddnke mog Oa 1ebel o
Aertovpyio péoa oto 2023. [364] Aiyeg nuépeg apydtepa (Zentépfplog 2022) n Apple pe to
iPhonel4 o€ cuvepyacia pe v GlobalStar eykawviace v vanpecia «Emergency SOS» yia
TNV OMOGTOAN UNVUUAT®OV EKTAKTOL avAyKNg HESH dopvedpmv. H vinpesia avth apykd Oo
glvar Swpedv Yo Ta Svo TPMTO YPOVIa Kol Ba KOADTTEL GLVOPOUNTEG GE GUYKEKPIUEVEG YDPES

[365].
5.2.2.1.5 Timopéyer n vrnpeaio « Emergency SOS»

H oavértoén g vmnpeoiog avtg and v Apple ovolaotikd avoiyet to dpopo yw va
a&lomomBovv Ta SopLEOPIKAE SIKTLO Y10 TNV ATOGTOAY] UNVOUATOV 0VAYKNG OO TOVG TOAITES
otav Ppebodv oe kataotdoelg N meployés yopic emiyeln koAvyn Ewova 123. Méow g

EQUPLOYNG, TAPEXOVTOL Ol TOPAKATM SOVVUTOTNTES:

" QOGTOAY] UNVOUOTOG EKTAKTOV AVAYKNG LEGH dOPVPOPOV

" MOGTOANG OMOVINGE®Y O TULMIKEG EPMTNCEIS YO TNV TANPY OMOTOMWOON TNG
KOTAGTAONG

" QTOGTOAN TOV 10TPIKOV QakéAOL Tov YpNnotn (epdcov dlatnpel evnuepouévo 1o
medical ID 6t cvekevn TOV)

= Kowomoinon g yeoypa@ikng 0Eomc Kot Tov VYOUETPOL TOV ¥PHOTN

" TNV KOTAGTAOT TG UTATOPiog TOL KIVIITO
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" TNV amOCTOAN oTolEiwv o¢ TPito ATOHO Omd TIG EMUPEG MOV EXEL OPIOTEL OTNV
epappoyn Health

=  Kpuntoypaenon amd dKpo 6€ Akpo
AVTEC Ol UTOPIKEG GUVEPYOGIES OO ETALPIEG TOV TYOVVTOL GTOV TOUEN TOVG OElyvouy OTL Tal
gnopeva ypovio. Ba veapEovy e€eli&elg kol 6ToV TopE TG OMNUOCTOG OCPUAELNG LE OEDOUEVO
0Tl 1000 N TEYVOLOYiD, 0G0 Kot 1 TEYVOYV®Gio vmhpyel. H epumopikr diddoon avtdv tov
vanpecwwv Ba odnynoel otadokd oe pelowon Tov KOGTOLg Yeyovdg amd To omoio ot
opyavicpol dNUOGLOG OCEAAEWNG LE TEPOPIOUEVOLS cLVIOWS TPobTOAOYIGHOVS Ba glvan

€QIKTO Vo a&lomomcouy.

Emergency SOS

Who needs help?
Me

N
o
@

How are you breathing?
Normally

What best describes the emergency?
Traumatic injury.

CONNE

Turn Left to Stay
Connected to Satellite

Ewéva 123. Zovdeon pe 10 Aopu@opo Kot awosTol] PnvOpaTos (TAnpopopiss)

5.2.2.2 Xvotiuozo IAotpopuas Meyaiov Yyouétpov

a. lotopd
H 13éa ¢ kotaokeung Tvotnuatov IThateopuac Meydrov Ywyouétpov (High Altitude
Platform Stations - HAPS) yio yprion otig Aemikowvovieg yvdploe peyain omnynon ot
dexaetio Tov 1990. Z1o ITaykdouio Zuvédplo Padoemikovevidv mov dopydvece 1 Atebvnig
Tnienwowwviakn ‘Evoon (ITU) to 1997, opiotmke yw mpdtn @opd o HAPS wc éva
TNAEMKOWVOVIOKOS oTofog mov Ppioketal oe €va otofepd onueio g mpog TN yn o€
andotaon 20 éwg 50 km [366]. Kot pmopei ta te)voroyikd péco otig dekaetieg 1990 wan
2000 vo, unv odnynoav otny avantuén outdv ToV oTabudv Tapd TG GNUAVTIKEG TPOSTADELES
OPKETOV OPYOVICU®V Kol ETYEPNCEDY, aVTO OU®S AAlace Tpocmpvd, dtav 1o 2014 dvo amd
TIG UeyoAdTEPES EMyElpNoelg Tov dwdiktoov (m Google xor m Facebook) avoxoivocav
enevovoelc oe HAPS pe otdyo v mopoyn tpdcPacnc oto Slodiktvo 6€ TEPLOYEG TOV OEV
VIAPYE EMIYELD VIOSOUT, YEYOVOC OV avol®mpmoE, £6T0 Kot TPocmpvé®, 1o evdiapépov

Yo OVTEG TIG TAOTQOpUES [366].

% H Alphabet (Google) avokoivmce Tov Teppotiond Tov Tpoypdupatog Loon tov Iavovdpto tov 2021 [375]
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High Altitude Platform
_Systems (HAPS)

HIr opaipa

o

¥

Low Earth Orbit
400 - 2000 km

Ewova 124. HAPS 61 otpatécoarpa

ZNUEPQ O1 TEYVOLOYIKEG KOVOTOUIEG OTOVE TOUEIG TMV QLTOVOUMY EVOEPI®OV GUGTIUATOV, TOV
Kepawdv ovotolyiag (array antennas), oe covdvoaoud pe v avénon 1060 TOV EMTESDV
amO000NG TMV NAK®V TAVEL OGO Kol TNG TUKVOTNTOG EVEPYEWG TOV UTOTAPLOV dgiyvouv

mwg ot HAPS 6a Sadpapaticovv Kiplo poAo 6Ta acVUPUOTO SIKTVO TMV EMOUEVOV YEVEDY
[367].
b. XZnuepa

Kvprog otoy0g tov HAPS, ®g mpog Tig tnAemikovamvieg, omotehel n Agttovpyio. TOVG ®G
omiebolevkteg (backhaul) tov entysiov diktdwv (Yo TV €XEKTAGN TG KAADYNC) OE TEPLOYES
OOV 1 EYKUTAGTOOT] SIKTOMV OTTIK®V vdv dgv givar dvvarh (m.y. okeavol) [368], N eivor
acopeopn owovoukd. Ot HAPS mapovoidlovv dwitepo evdla@épov 0TI TPOGPEPOVY
wkpotepn kabvotépnon onuatog (latency), wkpotepn ommAewo. evépyesiag (path 1oss)
GULYKPLTIKA e TOVG dopupdpovs younAng tpoyids (LEO) [369] kou peyolvtepn kdAvyn mg
TPOG ToLG otafuovg PAcng TV EMiyElV acUpUOTOV SIKTO®V pe dvvatotnto amevbdeiog

TOPOYNG VINPESIOV 6TOVG ETiyelong yproteg [370].

[N - B -~
Ewova 125. Airbus HAPS Zephyr, 2022
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€. Astovpyia

Ov HAPS amotelodvion amd [o evaéplo. TAATQOPUO 1 Omoid imTotol 7ave omd éva
TPOKUOOPIGUEVO ONUELD TNG YN HE OKOTO TNV TOPOYN TNAETIKOWOVIOK®V VINPECIDY GE
YAPNOTEG Ol 0TOoi0l PPIcCKOVIOL GE [0 GUYKEKPLUEVT] YEOYPUPIKY TEPLOYT], N OTOlo OTOTENEL
kot to amotumopa (footprint) g kdAvyng g Thatedppog oto £dapog (Ewova 124, Ewova
126).

HAPS
&

Nad:r sub
platform point

Ewoévao 126. HAPS. Ileproy mapoyng vanpesiov. [Inyn: ITU Report F.2439-01

Ot HAPS gnikowvovodv pe tig povipeg eykatactaoelg tov neddtn (CPE-Customer Premises
Equipment) 1 pe tovg otabpoic - mhieg 16660V 6T0 £60POG EVTOG TG TEPLOYNG KAAvyne. O
HAPS ypnowonotei pio 11 mepiocodtepeg ovvdéoelc moang (feeder links) amd Sidgpopeg
tonobfecieg evidc g meployng eSumnpétnong g mAateoppac. Kdbe mhateopuo €xst
duvatdnTo va Topéysl KAy evtog oG oktivag Ryser amd to onueio vadip (Nadir sub) tng
VRO-TAaTQOpUOG Ome¢ amekoviletar oto Ewova 126. Avtq 1 vad-mAat@opuo mopEyel
ocuvnbmg KGAvyn oe o peydAn mepoyn. o mopdaderyua, oe vyouetpo 20 km, pia
TAaTeopua pmopel vo kaAdyel axtiva émg kar 50 km, yio yovieg aviywong (teppotikod
otafpov) peyorvtepn tov 20 popdv oty mEPLoXN KOALYNG Kol VO OPICUEVEC GLVONKES

axtiva émg 200 km yio yovieg avoymong (tepuatikod otabuov) ueyoldtepes Tmv 5 Holpmv.

HAPS volume of movement

Report F 2453002
Ewova 127. Yyopetrpika 6pro evog HAPS
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Otav n TAATEOpUO PTAGEL GTO CLYKEKPIUEVO CNUEID TNG GTPATOCOUPAG ,00 Tapapeiver yuo
70 SIIGTNUO AELTOVPYLIS TNG EVTOS TV OploV EVOG KLAVOPIKOL OYKov. Me v mdpodo Tov
xpdvov pmopel va aAldEel vydpeTpo, TAvTa oG péca oe Kabopiopéva opla, COUPOVAE UE
mv odnyla RR No. 1.66A. Avt| n dwdpoun mntiong pmopel vo  avoamapootodel
APNOOTOIDOVTOG EVOv KOAWVOPO Omw¢ omewkovileton otnv Ewdvae 127. H axtiva Tov
KUAIVOpOL, Ryap €lvar m péylotn amdotocn omd 10 OVORASTIKO KEVIpO Tov Oa metdéel n
TAOTEOPUO KATA TV O1apKELd TG Topoyng vanpecioc. To Amin givatl To gldyioTto VYOUETPO
EVD TO Amgx €lvol TO HEYIOTO LYOUETPO ©TO omoio umopei va kvnbel n mhotedpua. H
oyedioor Tov KuAivopov pali pe tic kobopiopéveg Bécelg tov teppatikov (Fixed Services)
oV mepoyn kdAvyng kabopilovv T SaKOUOVOT TOV YEOUETPIKDY YOPAKTNPIOTIKOV TOV

Links FS. ’Eva yeviko mapddetyuo antdv TV XopoKTNpIoTiKov napéyetal otov Iivaxag 26.

IMapapeTpor Twég
Ruser Aktiva eEummpétnong g mAaT@OpLLog 20 km éw¢ 50
km
Anin EAby1oto vyopuetpo g mAateippog 20 km
Anax M&y16T0 DYOUETPO TNG TAATQOPLLOG 26 km
Ruaps Méyiot axtiva mtriong g 1 éwc 5 km
TAOTQOPLLOG

IMivakag 26. ITapaderypo YEOUETPIKOV YUPUKTNPLOTIKOV TNG TAUATPOPRAS

Me T1g duvaTdTNTEG TOV CNUEPIVOY TOTMOV Kepaudv Omtmw¢ adaptive antenna array-AAA kot
active electronically scanned array-AESA ot HAPS éyovv t dvvatotnta va oynpotilovv
SUVOIKG OKTIVEG EMIKOWVOVIOG HE TOLG TEPROTIKOVG 6Tofuod tov melatdv (CPE) ommg

oatveron otnv Ewdva 128.

d. Amoutfoelg

O oyediacpog tov HAPS Oa mpémel va kaAdITEL T SVVATOTNTO VO EXLYEIPOVY OO UEPIKES
£BOoUAdEG EMC UNVES PEPOVTOG TOVTOYPOVO POPTio TNG TGENG TwV dekddwv KiAdv (Kg) oto
1010itepo TEPPUALOV TG OTPATOCPALPOG.

FIGURE 4

Example CPE beam gateway beam and HAPS coverage
HAPS

CGW beam
COVeTage area

il

il
CPE beam

COVETAge ared ~—__

—— 7854 E\mA

50 km radius

Repeet F24359404

Ewova 128. Xevapro Kahoyng HAPS - Avvapikég oynpratiopog oKTivey EKTONTNG
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e. IlpoxAinoelg

Mo va emitevyBobv o1 Tapomdve amaithoelg 0o TPETEL Vo GUVIPEYOLV KATO1EG TPOVTODETELS

7oV Aoyilovtal ®g avoryTég TPOKANCELS:

i. Na vyivetor amodotikny ypnon TG MMaK)  evépyelog, AauBavovtac vmoyn
GLYKEKPIUEVOLG TEPLOPIGLOVC:
= Avvoromnta omofnkevong g, oTn OIPKEL TNG MUEPAS OE UTATOPIEG MOTE VA
eEacparilete 1 voytepvi Agttovpyiol
= 3 meployég mave omd tov 35° Bopelo kot kGtw omd tov 35° Noto peonuppvd n
nAoeavelo €xel PIKPOTEPN YPOVIKN O1dpkela (yeyovog mov Bo mpémel va Anebei
VIOYT €POGOV 0 6THYOG Elval 1 ETLXEPNGLOKN Agttovpyio TG TAATPOPLAG GE OAN T
SLIpKELD TOV £TOVG GE OVTEG TIG TEPLOYES).
ii. Na ypnowomombovdv pmatopieg VYNANG TLKVOTHTAC, WIKPOD Papove, peyoAng
dapketac, Aappavovtag veoyn kot i xouniés Beppokpacieg (-60° C) Aertovpyiag.
iii.  Idwitepn mpocoyn oto oxedacud mov Ba eacpolilel v pakpdpPoOvn TOPOUOVH
TOVG OTIC OTUOGQAIPIKEG CUVONKEG TNG OTPUTOCPUIPOC. (YOUNAR] TUKVOTNTO TOV
0épa).
f. Tomot
Tpeic elvan o1 Bacikéc katnyopieg twv HAPS, Ta agpookden, ta agpdmTAolo Kot To aepOGTATO
(Ewova 129) [366]. Kdébe pio kotnyopio S1abETEL S10QOPETIKA  YOPAKTNPLOTIKG KoL
AVTIHETOTILEL S10pOPETIKEG TPOKANGELS. To 0gpOTAGVE SUTOVOUV GNLOVTIKY EVEPYELD Y10, TN
Aertovpyio ToV unyovav tovs. Evd ta agpdotata kol To agpdmAolo glvarl eAapPUTEPO OO
TOV O€pO Kol OV OTOLTEITOL EVEPYELD Y10 TNV TOPOUOVH TOLG o€ TtNor. Ewdwodtepa, Ta
aegpomAolo dtBETOVY PNYOVEG YEYOVOG TOV T EMITPETEL VO 0dNyouvTOl HE OKpiPelo oTo
embountd onueio ®ote va EEKVIIGOLV TNV EMYEPNOLOKT TOVG Opact. Avtifeta ta
agpdoTaTe Kvobvtal aflomoldVTag T PEVUATO TOL aépa YEYovoe mov meplopilel TIg
duvatotnteg eMyudv axpipeiag (m.y. dvvatdmra Yo otpo@n). Kowod yapoktnplotikdv kot
TOV TPUOV OLTOV  KOTNYopudV oamoTteAel OTL €lval Un  EmavOp®UEVO KOl TANPEG
QVTOUOTOTOINUEVE, TO 0010 amoTeAEL TPODTODEST Y10l OIKOVOLIKT AELTOVPYIO KO TTOPOUOV

070 GNUEIO TN OTPATOCPALPAS OO OTTOV EMLXEPOVV Y10, eBSouddec 1) akoun Ko ufveg [371].

H emloyn tov ouykekpiuévov vyoustpov Asttovpyiog (mepimov 17 km) éywe, Aoyom twov
EVUVOTKMOV OTHOCQUIPIKOV CLUVONKOV TOL EMIKPUTOVV GTI GTPOUTOCEUIPA. XYEOOV OAO TO
Kalpikd eovopeve  givol o Mo 0AAG TO GNUOVTIKOTEPO €ival Ol YOUNAES TOYVTNTES TOV
avépov mov givor ocvykpiolpeg pe ovtég oty em@dveld g YNng. Mio GUYKEVIPMOTIKN
amotueon Tev Tonwv HAPS kot tov Tpokinceny mov avietonilovv Tapovctaletal oTov

[Mivaxag 27.
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Ewcovo 129. O tperg tomor t@v HAPS (Agpoototo, Aspémiolo Kot AEPOCKAPOS)

Agpookapog AgpléoTaTo Agpomhoro
BapYtepn / EAo00 ,
. . , , . , , . APPOTEPO OO TOV
Elag@potepn amé | Bapitepo and tov aépa |  Elagppidtepo amd tov aépa w0
T0V 0.£p0. P
Ixavétnta vo , , . ,
otpiPer IMwpng Kaf6Aov 1 mepropiopévn IMwpng
IInyn evépysrog HMoxn Evépyeua
Emygipnoroxké 20 km
Yyéperpo
. Amnauteiton peydro Hep LOPIONEVI TRAVOTTA Yig Meydin vrodoun
Teyvikég ) . GTPOPEC, SUGKOALD VO . .
, Gvotypa pTeEP®V, , , €0apovg, dtoyeipion
Hpoxioeig ELUIGOTT KOTUGKEUT katevBouvOei oty TEpLoyn e BeoubdmmTa
nm 'l a6 omov Ba emyelpel 115 PEPHOTNTOG

Mivaxog 27. HAPS tdmow ko teyvikég mpokineels [371]
g. Oildveg ovyvotftav
To edoua cvyvotitov avda neployn (ITU Region) otig onoieg ot HAPS £xouvv 1161 kabopiotel
and v ITU xobmhg emiong kot avtéc mov Ppickovioar oy atlévia ywo. cv{imon oto

ovvédpro ¢ ITU tov 2023 (WRC-23) mapovoialoviatl cuvortikd otov Iivakag 28.

ITURegion1 | ITURegion2 | 1TU Region3
HIBS Zdveg 1885 — 1980 MHz
svyvotitev (RR 2010 — 2025 MHz 2010 — 2025 MHz
Res.221) 2110 - 2170 MHz 2110 - 2160 MHz 2110 - 2170 MHz
Z®veg GUYVOTHTOV 694-960 MHz
vté svlitnon (Al 1.4 1710-1885 MHz
610 WRC-23 Res. 247) 2500 — 2690 MHz | 2500 — 2655 MHz

Mivaxag 28. HAPS {®veg ovyvotiTOV
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Ewoéva 130. ITU Meproyég yapt 1,2,3 [372]
h. TIpotvmomoinon

O teyvoroykég eelilelg o pia oepd amd onUavTiKovg Yo TNy avamtuén tov HAPS topeig
[367] odfynoav 1660 v ITU 660 ko tov 3GPP 610 Vo €mKOpOTOMGOUY N KOl va
kaBopicovy (6mov awtd dev giye cuuPel 6To TaPEABOV) TO TPOTLTA, LLE GTOYO TNV SLUCHVOEST)
TOVG UE TO. emiyela diktoa. Xvykekpiuéva, 1 ITU [372] pe ™ odotaon Rec. ITU-R F.2438-0
tov 2018 wpoéPreye TN ypnon Tovg Yo wapoy EVPLLOVIKMOY VINPECIHOV KOl TOPOVGINGE
OVOALTIKG KoL TIC EKTIUAGEIC TNG Yo TOOVEG EPUPUOYEC GTOVG TOMELG TNG TOALTIKNG
wpooTociag kal ¢ dnudclog acedrelag. Eniong oto [aykdouo cuvédpio tov 2023 (WRC-
23) mg ITU n yprion tov HAPS g International Mobile Telecommunications (IMT)
otobudv Baong kivntg tieenviog yvootov kol g HIBS (High Altitude platform station as
IMT) Bpioketar ynid ota Bépato ™mc atlévrag. Avtictorya kot o 3GPP ue v oloxifpwon
tov Rel. 17 evoopdtoce v vmootpién tov un eniysiov diktdbov (NTN) yo to 5G ot

onoia mephappavovtor ko ot HAPS [373].

i. ITAeovextnpozo tov HAPS yia 11¢ epappoyég Ioltikng Ipootaciog kot Anpoctog
Acopalelog
Ol €QOpUOYEC 7OV GCUVOVTIAUE VO VAOTOWOVLY ol TAateoppeg HAPS éyovv cag’'n

TAEOVEKTNLATO KO GUYKEKPIUEVOL:

" Ymoompilovv emitoynuéva Kol amodoTIKO EKTOKTEG KOTUOTAGE TOV OTUITOVVTOL
AOQOAEIC KOl USIGAEITTEG EMIKOVMVIES .
= JIpoc@épouv o TAATEOPUO ETIKOVOVING Yo £pguva Kot d1dcwaon, Ponbovtag oty

KoAOTEPN avTiinym g katdotaong (Situational awareness) pe gvéidueco otdyo v
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amoKTNoT KOWNG emysipnotlakng ewkdvag (Common Operation picture) pe teAikd
OKOTd TOV KOAVUTEPO GUVTOVIGHO TOV OUId®V TOV TPOTOV OVIOTOKPLITOV
SLOLPOPETIKMV OPYUVIGLLDV.

Iopéyovv duvatdtmra Gueong amokatdotacng tng dovvoeons He To ddikTvo
KPICHOV €YKOTAGTAGEDV Onm¢ vopaywyeia, vrootabuoi g AEH, cidnpodpopikd
diktvo Ponba otV T OTEPT EMGTPOPT GTNV OUAAOTITA EEOIKOVOUDVTOG TOPAAANAL
ONUOVTIKOVG KPATIKOVS TOPOLG,.

Amotedovv Evay eEPETIKO VITOYNPLO Y10 TNV VTOSTAPIET OTOGTOADY AVOPOTIGTIKNG
BonBeiag yioti Tapéyovv evpeia kaAvyn meproyng, and 30 £wg 200 km.

Ye TEPIMTOON KOTUGTPOPNG TOVL EMIYEIOL TNAEMIKOWOVIOKOD OIKTOOV £Y0VV TN
duvaToOTNTO VO TAPAGKOVY VAN PECiES TNAEQ®VING Kot TPOGPacn GTO SadiKTLO Yia
TOALEG NUEPEG GE PEYOAO HEPOC TOL TANBLGLOD.

OMlot o1 oAiteg OV Ppickoviol 6 KATACTOOT OVAYKNG WTOPOLV VO OTOKTHGOLV
TPOGPOoT OTIG TOPUTAVED VINPECiEG amd To KvnTd TNAEQP®MVO oL 1OTM SbEToLV,
xopic va amaitovviol emmnpocheteg pubuicelc.

H mhatedéppa pmopei va Ppioketol oe €ToldOTNTO 0 £€val OEPOJPOUIO KOl GE
nepintwon ovaykng va anoyeliwbel dpeco kot tomobetnfel mdve and v mAnyeica
TEPLOYN TPOSPEPOVTAG 0oPareis kat a&omioteg emkowvovies. (LTE 4G 1 kot 5G)
[Ipocpépovv moAd peyardtepn kdivyn and to oyfuote mov dbéTovy 6Tadurode
Baong kot pmopolv va KoAOyovv OvcPateg meployés 1 Omov €xel VTOOTEL
KOTOOTPOPES TO 0OIKO S1KTLO.

‘Eyet eniong ™ duvatdTa vo AEITOVPYNOEL MG GLOTNUO EYKALPTG TPOEWDOTOINONG ,
amootélhovtog polikd SMS ce moAiteg mov Ppiokovtol oTic TANYEioeg TEPLOYES KoL
Ta. SIKTVA KIVITAG TNAEQ®VING £Y0VV KOTOGTPAPEL.

Mmopei va. ypnoilonomdel G€ OTOGTOAEG EMTHPNONG KOl EYKOIPNG AVIXVELONG
TUPKAYIDV UE Yp1on arsOntipov (Oepuikéc kapepeg KAT.)

Mmopei eniong va ypnoipomombel GLUTANPOUOTIKG TNEG VICAPYOVCUG AUPYLTEKTOVIKNG
dlyelplong  emKOWOVIOV ovaykng @ote vo, T PedTidoel, ov&avoviog TIg
EMYEIPNOLOKEG TNE SVVATOTNTEG.

Eacparilovv v avOektikdtnTo TOL OIKTOOV TOPEYOVTOC LANPECIEC amd TNV
OTPOTOCPALPO YMPIC VO SLUTPEYOVY KIVOLVO KATOGTPOPNC OO PUOIKEG KUTOGTPOPES
OTMOC GEICUOL, TANUUVPES KOl TUPKAYIEG

[Mapéyovv TprodidoTaTn KAALYT oG HEYAANG YE@YPAPIKNG TEPLOYNG LUE OVVATOTITEG
OTOUOKPLOUEVNG OLOEIPIONG CUNVOLG EVOEPIOV U EMOVOPOUEVOV GLGTIUATOV
(UAVs) [371]

‘Exovv younAdTepO KOTOOKEVAGTIKO KOl AELTOLPYIKO KOGTOG CULYKPITIKG LE TOVG

30pLEOPOLE.
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= "Eyovv amodedetyléves emEpNOLOKEG OVVOTOTNTEG GTO TEdio. XpnoLomoOnKay pe
emtuyio oTIC KATAGTPOPES Tov Tpaypatonomdnkayv oto Ilovépto Piko to 2017 ko
oto ITepov 1o 2019 [374].
J. Ta peovektpata twv HAPS
H omotuynpévn émc onuepa mopeio peydimv project otov topéa tov HAPS 6mwe to Loon
¢ Alphabet (Google) to omoio teppatiomke to 2021 &deie nwg dgv givor dvvathy M
owovouky Procomro tovg [375]. Ouwg N emotiun Kot 1 TEXVOAOYioL TPOXW®POVV UE
YPYopovg pubuovg Kot o €vtovo evdlapépov amd opyaviopovg ommg n ITU, o 3GPP, n
GSMA 1 omoio. pdhoto mpoteiver [376] oto pédn g (Tniemkowwviakoi Tapoyol) va
otmpiovv ta projects tng HAPS Alliance deiyvouv mmg Oyt povo dev EKAEIGE 0 KOKAOG OAAG
péAdov topa avoiyet. O Ilivakag 29 mapovsidletl Ta cuykpitikd mAgovektiuoto tov HAPS
évavtt t@v dopuedpwv ot omoiol Ppickovtor kKot ovtol g ovodikn TPoyld, TGO Omd

EMGTNUOVIKO OGO Kot TEYVOAOYIKO (EMEVOVTIKO) EVOLOPEPOV.

. Xpovikn Xp 6vog,
P y?up Ha s G KaBvotépnon: Bépos (Kg) Awapkera
TOYKOGPLOL EHINohS oamd 1o id1o RATT () g ()
Kaioyn TpoRIéS eniyelo
(Qpzo) T
Moo GEO 3 24 IIavro 600-700 ~3500 15
:g‘;g“”‘“ MEO 10-30 5-12 2-4' Qpec <150 ~700 12
vh LEO 100+ 15 15 hemtd <50 5-1000 <5-7
<320 >5
Xroyxevpévn . . .
z 1 agpookagog ~ 12 731 . (AgpoboTaro) (AgpooTaro)
/KE‘;’:)‘\‘V‘:'I HAPS Km? (70 Km axcriva) Tévra <10 <100 >8
(Agpookdgpog) | (Aepookdapog)

IMivakag 29. Xoykprrikd yopaxtnpietikd tov Non Terrestrial Networks (Aepveéopor kar HAPS)

K. Znuovtikég starpeieg

Ol TopokdT® €TOUpEieg dPACTNPIOTOIOVVTIOL GTOV TOUEN OVATTUENC Kol Agttovpyiog TmV

HAPS onuepo e GLYKEKPIUEVEG TAATPOPUES, EEVTNPETMOVTAG OVAYKES TNAETIKOIVOVIDY ALY

KOl GTPOTLOTIKOV EPAPLOYDV.

= Airbus (Zephyr, 5G vroot)piEn 1O TIKOV TNAETIKOWVOVIOK®V dIkTO®V) [377]
= Lockheed Martin (Martin Stalker VXE UAS) [378]
= Tao Group (SkyDragon) [379]

= RosAeroSystems (Berkut) [380]

= Thales (Stratobus) [381]

. Apyrtektovikn enéktaonc evog diktoov PPDR og KataoTdoelg EKTAKTOV avayKdV

H mopoxdteo apyitextovikny a&lomotel

Tig mhoteopueg HAPS o1

omoleg  @Epovv

mAemikowvoviakd e€omhMoud cduewvo pe ta tpdtvme tov 3GPP LTE 4G/5G mapéyoviag

a&10moTeg EVPLLMVIKEG EMIKOIVAOVIEG GTOVE TPMTOVG avTamokpltég. To dikTtvo amoteAeital:
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i.  Amo mv mioteopua (HAPS) mov mopéyst evpuvlovikég emkowovieg (LTE
4G/5G/6G) 1660 mwg 6TafUdg Baong yio omoBolevén (chvdeon e eniyelo otabud Tov
mhpoyov) 060 Kol ®G TMOAN pe amevBelog cOVOEST HE TN GLGKELY] TOL TPDTOV
OVTOTOKPLTY.

ii.  Ta UAVS 1a omoio propovv va enyepodv og:
= Relay, Aettovpyia avapetadotn onpatog otov eEomiopd tov ypiotn (UES)
= vo TAgYEPilovTal OTOUAKPLGUEVO OO TNV TAATPOPLUOL
iii.  Tovc teppoTikods 6TOOUOVS GTO OYNUATO UE SVVOTOTNTES
= ProSe gnikowvmvio GVGKEVT TPOC GLOKELN YWPIG va amatteitan base station (BS)
= Relay, Aettovpyia avapetadotn onuatog 6Tov E0TAIGHO TOL ¥PNoTN
iv.  Tov eEomhoud tov yprot (UE)
= "E&umvo kvntd thAépmva
= Tablet

= ‘Evdvta péca

To, onuovTIKOTEPE TAEOVEKTAOTA TNG CLUYKEKPIUEVNG OPYITEKTOVIKNG OMOTEAOVV 1 Qe
KéAoym mEPLOYOV OTIG Oomoieg €xel vmootel PAGPec To emiyelo diktvo kabmG emiong M
duvatotTo. TAPOYNG EVPLLOVIKOV VINPECIHV OTOLC TPDTOVG OVTOTOKPITEG Ol OToiol

UTOPOVV VO, EXKOIVAOVODY LETAED TOVG ave&ApTnTa, amd TNV LANPEGIO GTNV 001N VANPETOHV.

- X .
High Altitude
Platform Station
Anpéoto Aiktuo Zmur&?&ukprﬁ
Anokatdotaong Kataotpopwv
pe xprion HAPS yta tnv napoxs

UTINPESLWV ETUKOVWVIAG 08
TIEPLOXES PE KATEOTPANEVES

Tponoopaipa
TNAEMIKOLVWVIAKEG UTOBOpES 10-17 Km

>10 Km

\
N, Enciyoooec
\, Enwomunizs

Ewéva 131. Xprion HAPS o€ meproyn pe pepik®dg koteotpoppévn emkovaviakn vrodopn. LTE, 5G, NR,
3GPP, Rel, 17 (NTN)
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5.2.2.3 2votiuozo HAotpopuas Xouniod Yyoustpov

Ot mhoteoppeg yopmiod vyouétpov (Low Altitude Platform Systems - LAPS) givot gvaépio
ovoTNUaTe To omoio emyelpodv o€ vyouetpo 100m éwg 6km [382], [383], mapéyovrag

TOIKIAEC VANPECIES LE OLUPOPETIKEC EPUPLOYES GE KUTOGTAGELG EKTAKTNG OVAYKTG.
5.2.2.3.1 Kipio1 tomor

O1 kbp10t THTOL AVTOV TOV GVeTHUATEOV Katnyoplorotovvtar og e&€ng [383] (Ewdva 132):

= Eloagpotepa tov oépa (Lighter Than Air-LTA) énwg ta
<> Agpdorata

X2 Agpomhota (Blimp)

*,

X8 Ivevotoi Agpootpofirotl (Buoyant Air Turbine)

Bapitepa tov aépa (Heavier Than Air -HTA) énwg ta

X2 Mn enovdpopéva UAVS

*,

X Air Turbine Kite

YBpudwd ta omoio cuvOLALOLY YOPAKTNPICTIKA OO TIG TAPOTAVE® KOTIYOPIeES Kot
etvon Ta:

<> Helikite

<> Hybrid Airship

)

Aerostatic lift
(Aerostat)

i

Aerodynamic lift
(Aerodyne)

' ------- m m
1
l - - w

Buoyant Air Turbine

-
M
)

Aerostatic lift ’ Aerodynamic lift
(Aerostat) (Aerodyne)

Ewoéva 132. Avagopetikoi Tomor LAPS [383]
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To xapaKINPIoTIKA AVTOV Elval:

a. LAPS—-LTA

O1 TAATQOPUEG OVTES YEUILOVY TO QAKELDO TOVC UE 0EPLO (Y. NAL0) UIKPOTEPTG TUKVOTNTOG
amo Vv otpooceaipikn. H dtapopd petald g mokvotntog tov aépa EEm and 1o mepifAnua
TOL 0EPOGTATOL KOl TNG TUKVOTNTAG TOL OEPIOV GTO £0MTEPIKO TOV, TOAPAYEL TNV GVOON
ovpeove pe Vv opyn Tov Apywndn. Ta mo onpoeidr] avtig g Koatnyoplag eivor to

aEPOCTUTA KOl TO AEPOTAOLO.

b. Toa agpdotata (balloons)

AmoteAovv TOV OO ovuvnoicpévo TOMO TOV YPNOCULOTOEITE ®G TAUTPOPUN  YOUNAOD
VYOUETPOV AOYOL TOL OTL €ivol €0KOAO GTO VO KOTOOKEVOGTOVV KOl TO KOGTOC TOVG
TOPOUUEVEL YOUNAO GUYKPITIKA PE GALD Tpocdedepuéva agpootata. Emiong lvar evkoin ko m
avantuén tovg oto medio. To emyeipnolaxd tovg Vyog Ppicketan ota 600-700m evd to
UEYIOTO OPEMIO QOPTiO TOVG avépyetal Tepimov ota 50Kg. Qotdc0 0 GLYKEKPIUEVOS TOTTOG
dgv elval OYESIGUEVOG VIO OVTOYN OE 1oYVPOVC avéUovg. Agpdotata To omoio €ival
TPOGIESEUEVL PTTOPOVV Vo Agttovpynoovy pe avépovg tov 20km/h émg 40km/h péyiotg

toyvrog (Ewova 133.1).

c. Ta agpomiowa (blimps)

Avtibeta, to agpdmiorn, (Ewkova 133.2) éxovv oyedlootel hote va Umopovyv vo. ETLYELPOVY UE
VYNAEG T OTNTES 0EPOL LETOPEPOVTOS UEYOAVTEPO MPEALLO POPTIO, TaPaUEVOVTOG GTaOEP
v omd v emBountd onueio Kol 6€ PeYOALTEPO LVYOUETPO. Mia amd TIG TPOTOTOPES
gtopeieg kataokevng oaepdémioiwov 1 TCOM 1o toivopel o€ Tpeic akdun empeéPovg

Katnyopieg pe PAcn ovyKeKpUEVA XapaKTNPIoTikd. Ot didpopeg Kotnyopieg eival:

»  Toktkn (Tactical): to cuykekpiuévo ogPOTAOL €ivol WIKPG KoL UTOpOdV v
avamtuoyBobv 6e TOAD pIKpd ypovikd ddotnuae. To mepifinpa Tovg €xel dOCTACEL
and 12 émog 17M xonr elvol KOTAAANAO ylo. ETMYEPNOCELS EMTAPNONG  TEPLOXNGS.
Mmopobdv va emyepovv og vyduetpo 300m pe weéAipo @optio 27Kg kot toyvTnTOL
avépov émg 100km/h. H péyotn didpkelo mapapovig Toug 6Tov oépa eivarl entd
NUEPES.

= Agwtovpywkn (Operational): 1 cuykekpuévn katnyopio o100étel TepifAnuo pecaimv
dloTAcE®V oV Kupaivovtal omd 22 g 28m.Xvvdudlovv gopntotnta Kot gveMEia
Yo ypryopn avamtuén oto medio kot ypiyopmn EMOVOTOTOOETNON Yo HETOQOPA.
KotdAAnio yio emtipnon enyepnoeny 1060 og 61epld 060 kot 0dAacca Kabmg
EMIONC KOl YO TNV EMTHPNON TOV GLVOPOY. Mmopoldv va aimpodvial £0¢ 6vo

£fdopadeg kot pe TayvTnTeg avépmy émg 130km/h.,
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= Yrpatnykn (Strategic): Xe avtf Vv Katnyopio to agpdotata dabétovv mepiPAnua
and 71 émg 78m pe dvvarotnta avoyoons oeélpuov eoptiov 2300kg. Idavikd yio
TOPOKOAOVONGN KOl ETLTAPNON EMYEPNOEDV UE SVVATOTNTO TOPAUOVIG GTOV OLEPH
v 30 nuépeg Kot avtoyng o€ avépovs taybmrog £og 166km. Envyeipodv axdun ko

amd Hyog 4.6Kkm emTpEmovtog TV KAAYN oG TOAD HEYOANG TEPLOYNG.

Awgpkera IItyong 7 nuépeg 14 nuépeg 30 nuépeg
Yyoperpo Katnyopia _ ) 71m -74m
5km ZtpoTnyikn
1km Agrovpykn - 22m-28m
300m Toktikn 12m-17m - -
®Doprio 27kg 200kg 2300kg
Tayvtnteg Avépov 74km/h -100km/h | 92km/h — 130km/h | 130km/h — 166km/h

IMivoxog 30. Katnyopieg (TCOM) agpomiorwv
d. Tlvevortoi agpootpdPirotl (Buoyant Airborne Turbines — BATS)

Eivouw tovpumiveg aépog katackevacuéveg amd v etatpeio Altaeros [384] ot omoisg pumopotv
Vo EMYEPOVY 6€ VYOUETPO 600M TTapdyovTag SITAACIO TOGOTNTO EVEPYELNG GE GUYKPLON WE
TIG OVEULOYEVVITPLEG TTOV EIvVOIL EYKOTESTNUEVEG 0TO £00pOC. To E6®TEPIKO TOVG GEPLO Eival TO
NAo kot glvar Tpocdepéveg 010 £30(P0G KATA Tr OLIPKELD LETAPOPAS TNG EVEPYELNS GTO

otafpo dapovg (Ewova 133.3).

e. Ovmiateopuec HTA
Xpnoomotovy T dvvaun g ®dnong v vo Eemepdcouvy T dvvaun TG avVTIGTOONG TOV
aépa Kol LOAIC M dhvaun g avoywong Eemepdoel T dvvaun e Papvtnrog éattiog g
agpoduvokng KAiong tov mrepdyov (apyn tov Bernoulli) n mhatedpua cwpeitor. Ot wo
dnuoeireic mhatpopueg sivar ta mpoodedepuéva UAV (tUAV) Kot ol agpOUETAPEPOUEVOL

YOPTOETOL TOVPUTIVOC.
f.  Aeguvéva UAVS (tethered UAVS - tUAVS)

Eivar un emovdpmpévo evaépio oyquata. To 0moio, eival Tpocdedenéva e To £00.P0g MOTE VO
TPOPOOOTOVVTOL Kol Vo avToAAdccovy dedouéva. Emyelpodv ae Dyog £ 200mkot pwopodv
vo petagépovy o@éMpo @optio 15kg. Emiong dabétovv umotapio oe mepimtmon mov 1o
KOA®O0 Olokomel 1| KOTOOTPAPEL DGTE VO UTOPECOVY VO TTPOCYEIOobY e acediela.
BepnTikd e@OGOV VITAPYEL adtdAElTT TPoPodocio 10 UAV umopel va emyyeipel yio pépec.
> wpdén ©otdc0o, VIAPYEL 0 TEPLOPIGUOS TNG OEpLOKPAGIag TMV KIVTHP®OV TOV TOL JEV

umopei va EEmePAcEL TIG dVO 1 KATE HUEYIOTO TIG TECGEPIG NUEPEC.
g. Airborne Turbine kite

Eivar avepoyevvntpieg mov tomofetodvton g PeYAAO DYOUETPO OTOL M TOYXVTNTO TOV AEPO
givan peyarvtepn (Ewova 133.4). Me awtd Tov TpOmo EMTLYYAVOLY KOADTEPES AmOdOGEL amd

TIC emiyelec Kol T0 KOGTOG KOUTAGKELNG TOLG eivar yapnAotepo. O MAEKTPIKOS KVNTHPOG

240




umopel va etval entyeloc (010 £0apog) 1 evaéprog (va intatar). To kaAmdlo peTadidel v
gvépyela mov €xel cLAAEYOel 6TO £30POG. AVTEG Ol OVELOYEVVITPLEG UITOPOVY VAL CLOPOVVTOL

og kpd N peydAo Hyog kat Emg 4600m. [385] [386]
h.  YBpudwég mhatpdppueg

AVTEC ¥pNOUOTO10VV TOGO T GTATIKT 0G0 Kol Tr SLVOLIKT Gvod0 PUCIGUEVEG OTIC OPYES TOV
Apyynon ko Bernoulli avtiotoya yio v oidpnon tovg. Avo givar avtég pe ™ ouyxvotepn

xpnon, ta Helikites kot T vBp1dikd agpomhola

i. Helikites

Avtd givarl vppdka agpdototo (Ewova 133.5) mov ypnoyomotodv 1060 ) 6Tatikn 660 Kot
™ Svvapikn dvodo. H AéEn Helikites mpokvmtel and ™ odvleon tov Aé€ewv MA0 Kot
yoptaetds. H xatoydpmon g matévrag toug Tpaypatonomdnke to 1993 and v etaipeia
Sandy Allsopp40. 'Evo. Helikite amoteAeiton amd évo c@apoeldéc umoaAdvi 10 omoio mepiéyet
NAO OCTE Vo TAPEYEL TNV GTATIKN GvOd0, KOl Lo SOUT YOPTAETOV MGTE Vo, E0GPAAIcEL TNV
duvapikn vodo. O GUVILUGUOG CVTAOV TOV VO UEIMVEL TNV OTOLTOVUEVT] TOGOTNTA NAiOV
OV OOTEITOL GE GUYKPIoN UE To ovTioTorov peyéBovg agpdotata, eSacpaiilovtag 6To
Helikite tn dvvatdtta vo metd o peyoldtepa VYoOUeTpo amd aviicToryo Ao aepdoTaT
Tov dov peyébovg. Emiong dwbétovv ocuykpltikd mAcovekTUOTO Kol omd TIC GANEG
TAOTPOPLES OTMG:
= Tyumoyeic oYESGUOC TOV TO EMTPENEL VAL OVATTUYO0VV LE UIKPOTEPO TPOCSHOTIKO.
= Agv vrapyel Kivduvog mTOOoNG 0md 1GYLPOUE aVEUOVG O10TL ME TO GYESOOUO TTOV
dwabétetl ot dvepot to PonBolv va mapapeivel GTov 0épa.
= AwbBétouv uikpotEpo uéyebog pe AMyodtepec mOAVOTNTEC OlPpoNg MALOL Kot
YPTOULOTOLOVV HKPOTEPT TOGOTNTA A0 XAPT] GTOV AEPOSVVAIKO TOVG GYESLAGLO.
Eniong pmopovv vo. mopapsivooy otov aépo. yio. dvo gBdouddsc oe vyopetpo 1.5km
petapépovtag Papog 23Kg. Toppmvo pe 10 SNUOGIELUEVA GTOUXEID. TNG £TOIPING 1| GEPA

Desert Star Helikites pmopei va @épet poptio 220Kg oe vydpetpo 3.4km. [387]

J. YBpuwd Agpomiora

Eivatr vBpdwd agpookden (Ewova 133.6) mov 10 60% tng avdymong TOVG TPOEPYETAL e
0T0TIKO Kot T0 vrorowmo 40% amd duvapukd Tpomo. Ta VPP agpdmrown dev yperalovtal
aePOOPOLID KOl UTOPOLV VO amoyEwhodv kol vo TpooyelwBody amd Omol0dNTOTE OVOLYTY
tonobecio. Mmopohv va emyelpficovy and UéEYIGTO VYOUETPO To. 6KM @épovtag @optio
50.000kg. Av ka1 1 kOpla xpRoM TOVG gival N LETOPOPE EMPATOV Kol fUPELOV EUTOPEVUATMV
0l TAUTQOPIES QVTEG UTOPOVY ¥PNCIUoTombody Kol Yo, GAAES EQAPUOYEC GKOUN KOl MG
TPoodepEVEG 6 cuYKeKpuévo onpeio. H Agrtovpyia toug extipdton 6Tt Oo Egkvioet to 2026.
[388]

0 Allsopps UK Patent N0.2280381 and US Patent No.6016998A

241




Id16tTeg Balloons Helikite Blimps
Doprio 1-15kg 5-50kg 2-25 kg 16-2600kg M/A
Ywyéuerpo 150-200m 150-700m 100m-1.5km 100m-5km 150-600m
Toxdmnra | 40 55kmin 20-40km/h 90km/h 75-165km/h | 160km/h
Avépov
Avgpkera . a . 2
4 2-4 nuépe 1-7 npépe 2-4 nuépe 1-30 nuépe M/A
. npépeg NHEPES npépeg NHéPES
Xpévog , . , . ,
AvémToEnG Ipiiyopog Meézprog Ipiivopog Apog I'piiyopog
Kéotog Xapnid/Meoaio | Xapnid/Mecaio | Xounrio/Meoaio | Meoaio/Yynid M/A

i R s ~‘l"«$:::;a:“"'\-ﬁ e

MMivakag 31. Zvykprrikd yopoktnprotika LAPS

Ewéva 1:Aepdotarto

Ewova 4:Airborne Turbine kite

Ewova 2:Aepondolo

Ewova 5:Helikites
Ewéva 133. Avagopa €idon LAPs

Ewova 3:Buoyant Airborne Turbine

Ewxdva 6:YBptbika Aeponidota

5.2.2.3.2 Egapuoyés twv LAPs oty onuooio. aopdleio koi 6THY amoKOTAoTO0N

KOTOOTPOPMDV.

Ot epappoyéc tov LAPs 6t dnpdcio ac@dieio Kot 6TNV amoKoTaoToo ) KOTAGTPOPAOV Eivat:

=  Amoctorég Epevvag kot Atdomong

"  Amoctorég AaGOTUPOGRESTG KO EMTIPNONG OUCIKMY EKTACEMV

= Eneityovoeg Emkowvovieg

= Awoyeipion ko Ereyyog TAn0ovg

=  Evoaépiec Emmmpnoeig

= Kukhoopoplokn diayeipion, Alayeipion atvynudrov, Hoparxorlohnon oynudatov.

Avaivtikd ot LAPS pmopodv va vrostnpiovv Tig mapandve omocTorEG.

= Epevva kot didowon: H vanpecieg mov pmopodv va mpoc@épouv givar evaépila

eMTAPNON UE duvaToOTNTO KOADYNG UEYOA®Y TEPLOYDOV OV dev dlabétovy emiyelo

diktvo (petddoon Pivieo o TPAYHOTIKO YPOVO OTO KEVIPO EMLXEPNCEWDV),
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TNAETIKOWVOVIOKT VTOCTHPLEN TOGO OTOVG TPADTOVG OVTATOKPITEG (EMEKTAOT TOV
ONLLOITOG) OGO KOl GTOVG OYVOOVLEVOLG TOAiTES. 76-79

Aocomvpocfeon ki emrrpnon dacikodv ektdcoewv: Ov LAPS mapéyovv oyt pévo
TNAEMKOWVOVIOKT KAALYT GTOLG O0GOoTVPOGPREsTEG AL Le TN Yxpnom vrépuipmv
KOpepOV  dnpovpyodv  xaptes Beppoxpacioag “ote Vo EVTOmGTOOV KOl V.
OVOYVOPIGTOVV 01 £0TIEC TNG TLPKAYLAS. Me avTd TOV TPOTO TO KEVIPO EMYEPNOEMV
pumopel va mapel KPICIES AMOPACELS Yol TNV £YKALPT OVTUYLETOMIOT TNG TUPKOYLHG
dtvovtog Tig KaTAAANAEG EVIOLEC 0TO TPOCMOTIKO OV Ppicketal oto wedio.70-80.
Enciyovoeg emkowmvieg Xe peylAeg QUOIKEG KOATAGTPOQEC OMMG  TGOLVALL,
GEIGUOT, TANUUOPES N TVPADVEG TOV UTOPOVV VO TPOKAAEGOVY GNUAVTIKEG (NUIEG GTO
eMiyelo OlkTLO TNAEQOVIOG  KOTOOTPEPOVTAG TLAMDVEG 1 SUVOTOTNTO TOXELOG
UTOKOTACTACNG TOV VINPECIOV KIVNTNS TMAEQ®Viag Kot TposPacng 6To d1adikTvo
givar mpwtevovcag onupaciog. Ot LAPS umopodbv vo avamtoybodv ce cGOVTOUO
YPOVIKO Oldotnuo  KoAOmtovtag TG mAnyeioeg meployés Le&aopoiiloviag TIg
EMKOWVMVIEG TOV OLOCOOTIKMOV GLUVEPYEIMV GLVTEADVTAG 0TO Vo ANeOobV Kpiotueg
anogdoels. Emiong Ponbodv omnv avayvdpion Kot Epapynon Tov TEPOYDY TOV
£€YOVV EMNPEACTEL O TNV KATAGTPOPY].

Awyeipon ko €leyxo mAnBovg: Idwitepa ypnolueg o€ amocTOAES dlayeiplong
TANBovg Kot S10dMADCEDY TAPEXOVTOG GE TPAYLATIKO ¥POVO €1KOVA amd TO Ted0o [E
6100 Vo ANEOOLV OMUAVTIKEG OTOPAGELS Y10 TO GUVIOVICUO TOV ENLYEIWV OLVALE®MV
KOl TNV onoKatdotaoT g Tééng.

Evaépla emmpnon: Adym tov vyouétpov amd 1o onoio emyepodv ot LAPS sivan
KATOAANAES Y10 OTOGTOAEG EMITNPTONG GLVOPWV, TOPAVOUNG OALElS, TPOGTAGIOG TOV
nepPaArrovrog.

Kvxhopoproxn dtayeipion, Awoyeipton atoynudatov, Iapakolohnon oynudtwov: Me
™ ypnon tov LAPS ot apuodieg vanpeoieg umopodv va Aoufavovyv kaAdTepeg
UTOQAGCELS YO TNV OloyEIPIoN TOL KLKAOPOPLOKOD TPOPAALOTOC, EVIUEPDVOVTUG
TOPUAANAC TOVC TOAITEG Y10, TNV KATAGTOOT TN KUKAOQOPING 6TO 001KO diKTLO 1 Yia,
TUYOV ATLYNUATO, GE TPOYUATIKO ¥POVO MGTE VoL 0moPeLYDel 1 vVIEPOLYKEVTP®GN TV
oymudtov. Ot mAateopupeg emiong MHmopodV VO EVIOMIGOLY  OYNLOTO  TTOV
KOTAOIOKOVTOL 0td TIC apyEG Kol VO, TOPEYOLV GTIG OPUOSIEC VIINPEGIES TANPOPOPIES

v TV akpipn toug Béom.

5.2.2.3.3 [Meovextiuara ko uiovexriuaro, twv LAPS

Y10 mheovektnuato twv LAPS evtdocovtat:

Am000TIKG G TPOG TO KOGTOG
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Avtoyn kot avBekTikdTTO
Duukég Tpog to TEPIPAAAOV
Evpeia kdAvyn meproyng
Xopntikomro Omcebolevéng (Backhaul)
Tayeio AvémToén
Yuveyn Tpogodocia
AvemmpéaoTec amo KOpIKEG GLVONKESG
Meydro @@EMpIO QopTio
Acpdieln EEg1dikevovtag Kabe éva and ta mieovekTipota mopatifevtol GuvonTika T

axkOrovOo:

AmodoTiké g Tpog 10 kd6oToc: Ot LAPSs eival amodoTikdTteEpEg ¢ TPOg T0 KOGTOG
ovykpvouevee ue erebbepa kivodueveg wmtapeveg mioteopueg (EKIIT) 1 pe direg
TNAETIKOWVOVIOKES VITOSOUEG OTTMG emiyelol wopyol 1 dopveopot. Emiong dabétovy
Kol YoUnAOTEPO AEITOLPYIKO KOGTOC cuykprtikd pe Tig EKIIL TNo mapdderypo. £xovv
YOUNAOTEPO KOOTOG OYOpPAS, CULVINPNONG KOU VTOGTAPIENG GLYKPLTIKA HE TIG
elebBepa  mtdpeveg mhateoppes. EmmpdcBeto  amortodv  pikpdtepo  ypdvo
EKTAIOEVONG Y10 TNV AETOLPYIOL Kol KPOTEPO APBUO YEPLOTAV. ZVYKPIVOUEVEG LIE
TOVG TUPYOVS TO KOGTOG OVATTLENG TOLG elvarl déKO POPEG YOUNAOTEPO OO TNV
avéyepon evog TNAETIKOVOVIHKoD Topyov. Emiong n tnAemkovoviokn KaGAvyr Tov
napéyovv ot LAPs og vyouetpo 250m givon ion pe v KGAvyn Tov ovTioToryel and
14 wHhpyovg vyovg 40-60m. H evepyelokn KoTtavaAmon TV TOpy®mV TOGO GE PEVL
000 KOl 68 KOUGIHo givar moAv peyoivtepn and tig LAPs n omoieg Katavaidvouv
AlYOTEPN EVEPYELD KOL OEV YPNCIUOTOLOUV KOVGLO. ZVUYKPITIKA LE TOLG S0puOOpOLS
7060 T0 KOGTOC KOTUGKEVNG OGO Kol AETOvpylag ivar mwoAD YOUNAOTEPO Ao TO
avTioTOLYY0 KOGTOC KATAGKEVNG, KAl EKTOEELONC EVOC TNAETIKOIVAOVINKOD d0pLEOPOL
070 Oldotnpa, Wiaitepa vo AdPovpe voyn Tog 1 ddpkeln (oG TV S0pLEOPmV
glvon tepimov ota 10 ypovia.

Avtoyn kot AvBextuwcotnra: Zvykprtikd pe Tig EKIIT o LAPs mpoceépovv
UEYOADTEPN ovOEKTIKOTNTA Kot avtoyn. Idwaitepa g 0mooTolég TapakolohONoNG Kot
TOPOYNG TNAETIKOIVOVIOK®OY DVIINPECLOY OOV 1) TAATPOpUa O TPETEL v TapapLéVeL
OTATIKN TAV® amd £va onueio Yo peyddo ypovikd draotnuo (1.y. uépec N EfOoUGOES)
. Avtifeta 1 dbpkelo TV ehevlepo, mTAUEVOV TAATQOPU®Y TTEplopileTal LoOVo o€
UEPIKES DPEG e AOVVOLLIN TOPOOVIC TAV® amd VO GLYKEKPIUEVO GTLELD.

Ouukég mpog to mepIfdiriov: H katavalmorn evépyelag kol Kovoigov gival moiv
YOUNAOTEPT] O©E OUYKPION HE TNV OVTIIOTOYYN EVEPYEIWL TOL omoutel  €vag

TNAEMKOWVOVIOKOG TOPYOG 1 po ehevbepa imtdpuevn mhateoppa. o mapdderypa n
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Ivdio koatavalover 2 d1¢. Atpa metpehaiov kdbe €tog yio TV Agltovpyla TV
TNAEMKOWVOVIOKOVY TIS TOpywv. Extipdrol mog avtd to voduepo Ba avénbei ota 15
O1g Altpa T emdueva ypovia, Le 6TOYXO Vo KOALEOOUV Kot Ol ayPOTIKEG TEPLOYES TNG
Ivdiag yeyovog mov Ba odnyroel 6TV adénon 1060 TOL ATOTVTMOUATOG AvOpaKa 6TV
aTpoOcPALpa OG0 Kol TG LOAVVOTG OV aVTO B TPOKAAEGEL.

Evpeia Kaioyn mepoyng: Ot LAPs A0ym tov vWopéTpov omd To 0moio emyelpovv
e€acearilovv peyoAOTEPT KAALYN OO TOVGC OVTIIGTOLYOVS TNAETIKOWVOVINKOVS
TOPYOVG. e GUYKPION LE TO. SOPLEOPIKE Kol EMIYEN ACVPUATA SIKTVA, TPOGPEPOVY
oyvpotepo Light of Sight (LOS) onuo kot pukpdtepo ypodvo kabvatépnong g
duadoong Tov onpotoc. Emiong mapéyovv gvpeio omtiky KAALYN OV TIS KOOGTOUV
101oiTePO YPNOIUEG GE ATOGTOAEG EMITNPNOTG.

Xopntkoémra  OmicBoledvéng (Backhaul):  AwBétovv peyddn yopntkodtnta
omeBolevéng kot pootikdémta cvykprtikd pe tic EKII tov omoiov n achppotn
omoBolevén eivar mo emippeneiq o TOPEUPOAES, VTOKAOTES Kol UE HEYUADTEPT
KaBuoTéPNON ONUATOG. ZE W10 TPOCOEUEVT] TAATOOPUO 1) Evovpuatn omceBoledén
e€aceariler acpaln, aflomotn kot pe vymiovg pvBuovg peTddoons dedopévav
EMKOIVMVIEC.

Tayeio Avantoén: Ao ta onuavtikdtepa migovektnuata tov LAPs eitvar n tayeio
avamTuEn TOLG OTO MEDI0, KAVOVTIOSG TO KOTOAANAC Yl OTOGTOAEG OMUOGLOG
OOQUAELNG Kol omoKatdotaong TAnyéviov mepoymv. Emmpdcheta pmopovv gvkoia
va petapepfovv Kot va emavatomofetnfovv oe pKpOd O1ACTNHO GE SLOPOPETIKN
mePoyN. Xe oviifeon He TOLG TNAEMIKOW®VIOKOVG TOPYOLG TOL  UETA TNV
€YKOTAGTOCT TOVG Ogv Umopovv va peteykatoctafdodv. Emiong ot LAPs givat davikég
Yo ¥pHON G€ TEPLOYES OV OEV givail SuVATH 1) EYKATACTOCT EVOC TNAETIKOIVOVINKOD
TOPYOV OTIOG Yo TOPAOELYUo, GE TEPLOYEG TOL TO OIKTLO £YEL VLMOGTEL OMKEG 1)
pepikéc {nuiéc petd omd  pio PEYAAN QULOIKN KOTOGTPOPY. XVVOMTIKG Ta
mhieovektnuata tov LAPs elvar tayeio avamtuén, e0KoAn amocuvapuoAdynon kot
YPNYOPN LETEYKATAGTOO .

Avemmpéaotec amd kaipikég ouvinkeg: Ot LAPs mov eival mpoodepéveg dlabétovy
nepiPfAnua mov pmopel va avtaneléddel og Olo TO KAPIKA QUIVOUEVE, DYNAEG GALD
Kot younAég Oepuokpacies, vypoocia, Ppoyn, ¥1Ovi, KEPOUVOLG KOl GAAEG SVGKOAES
KOPIKEC oLUVONKEG. AVTA TO YOPOKTNPIOTIKA TOVG EMITPEMOVY TNV OALPOCKOTTY
Aettovpyio Tovg ave&aptnTo amd To OO0 SUGUEVT] KOIPIKAL PAVOUEVAL.

Meydro Qoélpo @optio: H duvatdomrta avoywong @optiov €mg kor 2700kg
e€acpariler v ekmAMipwon KABe omOCTOANG Y TNV omoio  kaAeite va
OLEKTEPUIDGEL, (QEPOVTOG TOV KOTAAANAO €SOmMAIGHO KOl pe ypnon HOVO oG

TAOTOOP UG,
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Acpdielo: Me dedopévo TOg 1M TAOTQOPUO €lval TPOcIEUEVT] OTO €30(POC, M
LETAPOPE TOV SESOUEVOV TPAYUOTOTOLEITAL PE KAADOL0, YEYOVOS oL eEacpUAlEL

v aceaiela g omicBolevENG.

Zta peovektpata twv LAPs gvtdocovra:

Kwntwomra. apd 1o yeyovog g tayeiog avantoéng tov LAPs kot tng kaAdtepng
KvNTIKOTNTOG  €VOVIL  TOV  TNAETIKOW®OVIOKOV TOpy®mv, Ol KWwNnoewg &ivol
TEPLOPIOUEVES AOY® TOV YEYOVOTOG OTL givan mpocdepéves oto £dapos. H mpdcodeon
eEacearilel adidiemtn 1oy Kot HETOPOPA dESOUEVOV GTN TAATPOPUA LLE KOGTOG TNV
TOAD TEPLOPIGUEVT] KIVNTIKOTNTA TOVG. Ot MAUTQPOPLES KLVOUVTIOL GTAL 0Pl TOV
LKOVLS TOV GYOWVIOV-KAA®OIOL LE TO OTOlo 1 TAUTQOPUEG Elval TPOGOEUEVES GTO
£00.0G.

[epropopoi Aoy mpdcdeons. [Ié€pa amd to yeyovdg TG HEIWUEVNG KIVITIKOTNTOG
oV oQeileTOl TNV TPOGOEST] TNG TAATEOPLOG, O Kivduvog va vmootel (nud to
KOA®O0-cYovi e TO ONOI0 TPOPOJOTEITAL KOl HETOPEPOVIOL TO OEOOUEVE T
mhoteopua givol mlavog. Kdartt tétoio o umopovoe va Bécel oe kivouvo TIg
amOoTOAEG TIG omoieg vmootnpilel pe KOTOOTPOPIKEG cuvémeles. o owTovg TOL
AGYoLC 1 TPOGOEST TPAYUATOTTOLEITOL e TOAAATAG onueia ETOENS MOTE Vo, PLeElDel
70 picKoO.

Advvapio Torobétong oe Bértio Béon. Ze avtibeon pe tigc EKIIT ov mpocdepéveg
TAOTEOpUEG dEV UTOPohV va peTakivnovy oe BEGELC 01 0moieg TPOGPEPOLY PEATIOT
amOd00N Y10, TNV GTOGTOAN Y10, TV 0moio Tpoopilovtar S10TL TO UHKOG TNE TPOGIEGNS

OTOTEAEL TEPLOPLOTIKO TAPAYOVTAL.

5.2.2.3.4 'Epya ko uelétes epyooiog

2T oLYKEKPIUEVT evOTNTA OO KAVOLUE Lo OvapPOPE OTOL CNUOVTIKOTEPO Projects mov £xouvv

npaypatorom el and ddpopeg opddeg ta Tponyovpueva £tn. To mpodypaupo SKymesh [389]

tov IMavemotmuiov Niigata g lorwviag oy and Tig TpmdTeg TpooTdbeleg o a&lomoinon

tov LAPS oe kotootdoelg éxtaktng avaykne. g 23 Oxtwfpiov 10 2004 évag 1oyvpodg

oelopdg ouvéEPn oy mepoyn Niigata g lomoviog. Mo celpd amd KOTAGTPOPES OTIC

VTOJOUES OAAGL KOl KOTOOTACELS TOL TPOEKLYOV 0dNYNGaV 6TO Vo omtontnOel meplocdTEPOg

xPOVOG Y10 TNV OTOKATACTACT TNG TEPLOYNGS. AlamioT®ONKE:

Amoc0voeon Kahmdimv onTIKNG tvag ota emiygia dikToa
Kotaotpopn otabudv faong Kivntg tniepoviog
Mn d1fec1tdTnTa TOL SIKTVLOL GTAOEPG TAEPWOVIOG AOY® VITEPPOPTMGNG

To cdomua eneryovomv KAMNcewv dgv Asttovpyovse Ady® PAAPNG o vITooTaOUODG

TOPOYNS NAEKTPIKNG EVEPYELNG.
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Olo ovTd €lyov OC OTOTEAECIN TO TPOCMTIKO TOV OPYDV VO OOTOVICEL TOAD ¥POVO Yl VoL
GUAAEEEL YPNOLUES TANPOPOPIES YL TV AMOTOTTMOOT TG KATAoTOoNS TV (nuidv. AvTtég ot
KOTOOTACELS ONUIOVPYNCOV TNV avaykn 7y v ovantoén evdg ovotnuatog Toyelog
avémtuéng 6to edio 1o omoio Bo uToPoVoE VA H1ATNPNGEL TIG OMOLTOVEVEG ETKOIVMVIES KOl
va Voot pigel OAES TIC OPACELS Vi TNV TaVTEPN OmoKaTdoTaoN TG TANYEicag teployns. To
Skymesh avamtoydnke to 2005 [389] kot Paciotnke oe Tpocdedepéva 0gpdOGTOTO TO, OTTOT0
emyepovoay  amd Vwog 100-500M mapéyoviag VANPECIEC OCLPUATNG  ETIKOVOVIOG
Bacwouéveg oto0 mpmtokoArlo 802.11g vy didotnuo pag mepimov eRdouddag ympic va

amorteitat €EE18IKEVUEVO TPOGMTIKO Y10, TNV avantvén kot Asttovpyia tov (Ewdva 134).

Ewova 134. Agpootaro Skymesh- Xpiion ko apyitektoviki

Boaocwoi 61601 TOL NTAV:

= No omoteAécet Eva QedPKO SIKTVO KOPLOV GE KOTAGTAGEL AVAYKTG

= No vrootnpi&el TiG AmooTOAEG £pEVVaG Kol S1AGMONG

= No TPoCOEPEL EVAEPLOL ETLTIPTGT TNG TEPLOYNG
H olvdeon tov agpdotatov pe tov emiyelo dopueopikd otabud Paong (Ewovo 134)
e€acediile v mapoyn VINPESIOV S1odkTOoV oTIc opddeg (Ewodva 135) mov emyeipovoay
omv meployn. Koupot pe agpdotota umopodceoy vo KaAHWOLY UEYOADTEPEG EKTAGELG KOL VO
TOPEYOVY TAVTOYPOVA KOl EVOEPLA, ETLITNPNGCT TG TEPLOYNG. TO TPOYpappLe aVTO amédelse Tmg
NTaV EVKOAN 1M AVATTLEN EVOC €QESPIKOD SIKTOOV GE UIKPO YPOVIKO SAGTNIO KOl KATAAANAO
Yl KOTOOTACEL EKTAKTNG avdykng. Emiong 1o ovotnua petédide pe emtuyio Kol TEGGEPLS

poég Pivteo and v Kapepa mov eiyxe TomobetnOel oto aepdoTATO.

Disaster recovery
headquarters

2 <> Ad-hoc communication
Disaster area

Ewova 135. Yrootpién emyeip|ce@v £PEVVOS Kol 0100061
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5.2.2.3.5 Xvotquo Erciyovowv lotpikov Exikoivaviov

To 2009 po opddo EMOTNUOVOV aVETTLEE £VOL GUGTNLO ETEYOVGAOV LOTPIKAOV EMTIKOVMOVIOV
ue ypnon LAP oty Ivdovnoio [390]. To 2004 n Ivdovnoio Pimce Tig cuvémeleg evog
Boavatnedpov toovvaut to omoio ytomnoe v wOAn Aceh. Ta emiyeio diktvo dev
Aertovpyodoay AOY® CNUOVIIKAOV KOTOGTPOP®V, €iTe oT0 SIKTLO KEPUIDV E€ITE GTOLG
otafpovg niektpoddtone. Ot Tmiemkowvoviakés etalpeieg Yo efdopddeg dev mapeiyav
VANPEGIES KOl YPELAGTNKE TEPIGGOTEPO OO EVAL UNVA Y10, VO ETLGKEVAGTOVY Ol EYKATOGTAGELS
TOV EMYEIOL AGVPUATOL SIKTVOL otV TOAN. ['a 10 chotua avtd ypnoyomodnke éva
TPOCOEUEVO AEPOGTATO, EVAD 1| QGVUPUOTY UETAOOGT TOL GNUNTOS TPOYLATOTOWONKE e
xpnon tov npotokoilov Wi-Fi 802.11. H péyiotn andotacn and v mAat@Oppo NIV 6To.

3.88km ka1 n toyydTnTO. AYNg dedopévmv ftav ota 54Mbps.

H xéioyn pe o mhoteoppo éptace 1o 47.39km eved o amattobpevog ypovog yio vo.
gykotootadel o mateopua og vyoduetpo 440m frav 3-4h. To cvomua a&loloynonke
Betucd Ko avtd S1OTL 0 pKPOS YPOVOG avamTLENG , 1 KGAVvYN oV TPOGPEPE, O UEYAAOG
pLOUOG dedOUEVEOV HETABOOTG OALY KOl TO YOUNAO KOGTOG GE GUVOLAGHO LE TO YEYOVOS OTL
VINPYE SLVATOTNTO YPIYOPNS LETAPOPAS TOV, KATEGTNOE TO GUGTILO OAITEPO ATOSOTIKO YU

KOTOGTAGELS EKTAKTOV AVAYKNG

Flying platform

. Outdoor
802.11a/g

Search & Ad hoc

Rescue 802.11b/g
Team

Front-medical post

Disaster Area

Ewova 136. Eykatdotaon Tov 6V6THRATOS
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To Project EBAN [382] (Ewéovo 138) ovamtoybnke pe agopun Tig coPapéc QUOIKEG
KaTaoTpoPES oL vréotn 1 Ivdovnoia v mepiodo 2004-2007. T'a to Aiktvo Evpuvlmvikig
[IpécPaong éxtaktng avaykns (EBAN) ypnowomo|dnke agpdoTOTO MOV EMLYEPOVCE OO
vyouetpo 100-500m, mapéyovtog acvpuatn evpulmviky TpdoPacn 6T OpAdEG d1AGMONG
Kabdg kot duvorotnta xpriong dapopwv epappoydv (applications) éxtoktmg avaykng. Ot
npwTol avramokprég siyav acvppotn (WIiFi) npocPacn oto dadiktvo, thiepovio VOIP,
duvatotnta yo Bivteo-oidorkeyn kabdg kol SuvatdTnTo XPNOoTG EEEIOIKEVUEVOV EPAPULOYDY
EKTOKTNG avayKkng omwg givor to Xovomua [TAnpogopidv Emeiyovoag latpikng ®poviidag
(Emergency Medical Care Information System - EMCIS). To cbomua mopeiye kdloyn oe
oktivo 5.5km 1 72km? otav 1 mhatedppa emyepovos omd vydpetpo 440m. H emhoyh
acVPUATNG HETGOOONG HE ¥pTion Tov mpmTokoAlov Wifi emidéybnke pe kprmplo nog sival
eEAPETIKA OL0OEDOUEVO KOl Ol YPNOTEC UTOPOVGAV VO, EYovv TTpocPacn amd to EEvmva
MAEPOVO TOLG Y®pic vo amotteiton m ypnorn emmpodchetov efomhiopov. Eivor emiong
oNUOVTIKO vo, avadeyBel mog mapd to yeyovog mwg 1 mwoldtnto ¢ vanpeciag (QoS)
Baocileton otnv kaAvtepn mpoomdbeio (Best Effort), m amddoon Tov ocvothupartog
a&oroynOnke ¢ amodektn vy acvppatn (Wi-Fi) mpoécPoon oto dwadiktvo. Baoikog
TEPLOPIOUOG KOl AVTOD TOV GUGTHHOTOS OTOTEAEGE 1) VIOYXPEMTIKY VITAPEN OMTIKNAG EMAPNS

peta&d moumoh Kot SEKTN.

EBANGS .
VSAT IP

Ewova 138. Apyrtektoviki] Tov cvetijpatog EBAN

5.2.2.3.6 Case Studies twv LAPS yia v emitiipnon ovvépwv

O1 LAPs £yovv cvotnuatikd ypnotponomfet Yo anootodés ¢pOAaENS cuvopmv, Wiaitepa amod
70 2015 Kot peTd 6OV SOTICTMONKE CNUAVTIKY OOENCT TOV UETAVOGTEVTIKOV POMV TOGO

npog v Evpdnn 660 kot pog tig H.IT.A.

Noto Té€ag, Kolada Pio I'kpavte:- Ou appodieg vanpeoieg tov HILA. 6nwg to Tunua
Ecotepikic Acopdielag kot 1M vanpecia @OAAENG cuvopwv kol TEAOVEIwV glyov o
ONUOVTIKT TPOKANGT VO OVTILETOTICOVY TOL NHTOV 1) EXTNPNOT M0 TEPACTIOS GUVOPLOKNG

éxtoong [383]. Avtd dev umopoloe v GVTIUETOMIOTEL PE €miyelo péoa emTnpnong amod
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mAeVPA KOGTOLG amddoons. ‘Etol ypnowyomoinocav HIKpA Tpocdedepéva aepOGTOUTO TG

etaipeiog TCOM. Ta onpovTIKOTEPO TAEOVEKTIHOTO OVTAOV TOV KPOV OEPOCTATMOV NTOV:

" 1 TOPOLUOVT] TOVS Y10 EBOOUASES GTOV aEpQ
= 1 o&lomoTio TOVS Kot 1) 0VTOYH TOVG G KOPIKES GUVONKES
= 1 dvvatodtTo TOKElNG LETOKIVIIONG TOVG 68 GALO TOpEN Kot
= 70 WKPO TOVG KOGTOC.
Me 1 xpnon TOV WKP®OV QVTOV TPOGOEUEVAOY AEPOCTUTMOV Ol VIINPEGiES dumicTooay peimon

OTLG TOPAVOLES LETOVAGTEVTIKES POEG,.

EXLGda, ABnva, Olvpmiaxol Aydveg 2004:- v mepiodo twv OAvUTaKdY AYdvov 1 yoOpo
pog ypnowonoinoe LAP pe dvvatdtnteg petddoong ewovov kat dedopévov. Emyeipodoe o
vyopetrpo émg 3.3kmpe yo 16 cvveydueves dpeg kabnuepvé oe NUEPNGIEG KOl VOYTEPIVEG
amooToAéG. Aébete Tpelg Kapepes pe duvatTotnTa petddoons Bivieo oe mpaypatikd ypodvo 6To
Olvumaxd kévrpo aceodeiog [391]. H tehevtaio tov mtnon mpoypotomomdnke otig 5

Oxtwfpiov 2004.

EA\Gda, Tdapog 2019 [392]:- Tov TodAo tov 2019 M ydpo pog ota mAoiclo TG WIKTNG
guponaikng emyeipnong «llocewdmvy, vrd v emomteicn Tov Opyoviouod Evpomoikng
Suvopropuiakng kot Aktopuiakng - FRONTEX mpayuotonoince v mpdTn SOKIUAGTIKN
TTNON TOL 0EPOTAOIOV ZEmeA Yo TV @OAAEN TV cuvopwv ot Zdpo Ewova 139. To
aepomAolo dlaoctdoemv 35m  diébete poaviap, Oepuikn KAUEP, GLOTNUO CLTOLOTING
avayvapiong (AIS) [393] xou giye dvvatdtra va emyelpel og vyouetpo émg 1000m. Xto
TAOIG10, QVTNG TNG ATOGTOANG, TO AIUEVIKO AN EYIVE 1) TPMTN AKTOQVANKT KPUTOVS LEAOVG
¢ Evponaiknig Evoong mov ypnoyonoince tpocdeiévo agpdmTAOLo Yiow TNV EXLTNPNGT TOV
Ooloociov mEdiov KoL TNV GVTIUETOTICN TOL SLOIGLVOPLOKOV EYKANUOTOC KaODC Kot NG

TOPAVOUNG LETAVAGTEVCTC.

e

Ewoéva 139. Aé\pén}.ow ZEmely

EALGda, AleEavdpodmoin kot Afjuvog 2021 [394]:- Zta mhaiclo cuvepyaoiog TV EAANVIKOV
vanpecwv pe tov FRONTEX dvo aegpomioe avéLafav TNV €MTAPNOTN TOV GLVOPOV GE

Ale&ovdpovmoin kot Afuvo tov lovAo kot Avyovsto tov 2021.Ta mpocdedepéva avtd
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ogpomAola TomobetnONKay 6T0 Agpodpdiuo e AleEavdpodmoing kot oto yoptod ITAdke ¢
Anfpvov. Ta agpomiola givar Tomov Eagle Owl g T'odlikng etopeiog CNIM (Ewova 140)
kol o gEomhopdg mov eépovv eivor g [eppavikng eroupeion GmbH. Kdabe cvotnpa
amotedobtav amd éva agpoéototo 450 m* Eagle Owl, efomhopévo pe omtikd oavtiluyo
Hensoldt ARGOS II HD EO/IR, vavtikd pavtép Diades Marine kot cOGTNHO QOTOROTNG
avayvopiong (AIS) [395]. Emiong &iébetav emiyelo otobud evioddv ko eréyyov C2
(Command and Control) ot omoiot avtAovoav GToXElD OO TOVG aucOnTpeg, avélvav ta
OEJOUEVO KO PLETESIDAV TIG OMALPAITITEG TANPOPOPIES OTA EMLYEIPTOLOKA KEVTPA TOV Frontex.
To ovotnua mapeiye TN SLVOTOTNTO SLOUOIPAGHOD TNG €KOVOS BaAdooiog ETITAPNONG GE
OTOIOVONTOTE  OMOUOKPLUGUEVO  YPNOTH UEC® TNG YPNONG OWOIKTUOK®DY 1  (QOPNT®OV

EQUPLOYDV TTOL NTOV GVVIEdENUEVEG 6TO cuatnua C2. KOplo TAEOVEKTLOTO TOL GLGTHLOTOC:

= 70 YouUNAG KOGTOG TWTINONG OVO MPO AELTOVPYING GUYKPITIKA U GAAEC TAUTEOPUES
EVOEPLOG ETLTHPTONG,

= 1 dvuvatotnTa va entyelpel 24/7 yio cuveEOUEVEG NUEPES AKOUT Kot EBOOUAOES

= 1 eOopNTOHTNTA TOV GLOTNUATOG XOPIG VO Aol 101K LITOdOUN Yo VoL avarTuy el

" 1 avOEKTIKOTNTA TOV GE OVELOLE TOVTNTAS TOL GTAvouy To 110km

Ewcéva 140. Agpémroro Tomov Eagle Owl g Fodlwki)g erarpeiog CNIM

5.2.2.3.7 To uéiiov twv LAPS

2NV eVOTNTO OUTY] TOPOVCIAGOUE OVOAVTIKA TIG TAATQOPHES TOV EMYEPOLV OO YOUNAO
VYOUETPO Tapéyoviag Oyt HOVO VINpecieg emKOv®VIoG oAAd Kol PETAO0ONS EKOVOS Kol
OedOUEVOV OTOVG TTPMTOVG OVTATOKPITEG OAAD KOl OTA KEVIPO EAEYYOL TV OpUOdimV
VANPECIDY. AVOADGOUE TO TAEOVEKTAUOTO KOl UELOVEKTAHOTO TNG KAOE TAATQOPLOC,
avadEiEOoE TIG EMYEPNOLOKEG TOVG OUVATOTNTEG KO KOTOYPAWOUE EVOEIKTIKEG WEAETEG

nepintwong tov LAPS.

Me v e&EMEN TV TEXVOLOYI®DV EmKOVOVING Kat 1dtaitepa Tov 5G aiAid kot Tov 6G mov Ha

akolovOnoetl amd to 2030 kou petd, 6Aeg o1 TANPoPopieg delyvouv mwg 1 xpron T@v LAPS Ba
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UEYOADGEL PE OTOYO TNV €EAGPAMOT EVPLVLOVIKADVY EMKOVOVIDV, TOAD WIKPNG KaBuoTépnong

GTO TEAELTAIO Ui TOV JIKTVOV.

H a&romoinon tovg Adym yapumAod KOGTOLS YPRYOPNS aVATTLENG Kot UEYEANG YEOYPOUPIKNG
KédAoymg KaBdg kot m duvatdtta cvvepyaciog tovg, téco pe HAPS 6co kor pe to
dopveopikd diktva Ogiyvouv TS 1 XPNON TOLG GE KOTAGTAGELS £KTOKTNG ovaykng Oa

umopovoe va gival kKaBopioTikn 6T0 AUECO PEALOV.

5.3 Erinedo ypijotn

210 emimedo OUTO EMYEPEITAL [0, KOVTIVOTEPT WOTIO GTOVC TPMTOVG OVTATOKPLTEG, 7OV
AELTOVPYOVV TOVTOYPOVO G GLAAEKTEG KOl G OEKTEG TNG MANpogopiag. Avo peydAeg
VIOKATNYOpieg evTdocovial 6To eminedo ypnotn. To enimedo eEomAioUOL TOV ¥PNOTH KoL Ot
vnpecieg mov tiBeviar otn dtdbeot Tov. Oha avtd apevdg GLVOETOVS TO KOTAO» TOV TPMTOV
AVTOTOKPLTY, 0ALA o€ KdOe mepinTwon Kot Tov emayyeApatioo TG dSNUOCLOG OCPAAELNG, OO
omolo. Béorm eUMAEKETOL, QPETEPOL KOTAYPAPOLV TPUKTIKA TIG AVCELS OTIG EEXWOPLOTEG

TEYVOLOYIKES QAT OELS,

Eivar BéParo 4T 01 TEYVIKEG AMOITNGELS TOV GUGKEVAOV TOV UTOPOLY VA VIOGTNPIEOLY TOLG
TPMOTOVS OVTATOKPLTEG oto Tedio Ba umopovoav EVKOAN VO AmOTEAEGOLV [0l 1O1UTEPMG
ektevn perétn. v id1o Aoywkn 1o [396] avédeiée ta facikotepa onpeio TV TPOdIOYPUPOY
OV TPEMEL VAL €YOLV Ol EVPLLOVIKEC GLOKEVEG TOV TPOTOV OVTUTOKPLITAOV. B0 Tpémel va
emoNUaVOEl OTL ATOTNGELS TOV EIVOL VITOYPEMTIKES Y10, OPIGUEVOVE OPYAVIGLODS, UTOPEL val
glvar mpoopetikég M akdun kot va unv oyetilovior pe GAAOVG OpPYOVIoUOUG. X& Kibe
nepintoon oty Ewova 141 meprypdpovior oynpatikd ot TUmKEG amOITGES EVPLLOVIK®Y

GLOKEVMV Y10 KPIGUUEG EMKOWVMOVIEG, TIC 0Toleg Ol OVOAVGOVUE EKTEVADC GTN GLUVEYELQ.
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PS frequencies (B14, B28, B39, B68...)

Long device lifetime

& warranty @ -W- m MIL grade mechanics

PS operator

certification Temperature range
PTT and Water resistance
Emergency keys ()

ﬁ Security updates
3GPP PS features
@ Price
MCX applications

. D Battery,
High-power ‘))) : - charging options
speaker @

Glove usage

DMO, ProSe

PS accessories

Ewéva 141. Tvmkég anarriosig svpuliovuig cvokeviig MC [396]

5.3.1 E&omlicuog

ZNUOVTIKO POLO GTO EMIMESO GVTOTOKPIOTNG TOV EXAYYEAUATIOV TNG ONUOCIHG OCQAAELNG
Swdpapotifel To VAIKO Kolr cvykekpluéva o katexouevog efomhopnds. O eomMopog
UETOVCIOVEL T1 OLVATOTNTO TOL YPNOTN, TOL GTNV TPOKEEVT] TEPITTOON GPOPE, GTOVC
TPMTOVE OVTOTMOKPITEG, Vo avTiAneOel, emeepyaotel otyaio, Swfifdost kot AdPel Tig
OTTOLTOVUEVEG TANPOPOPIEC GTO TESIO UE TOV KOADTEPO dVVATO TPOTO Y10 TV EKTANPOGCT TNG
amootoAc tov. H id1o dovAeld pmopel vo yivel cap®d¢ To 0TOSOTIKA KOl OTOTEAEGUOTIKA
€YOVTOG G CUUUOYO €va EEVTTVO KPAVOG, £va OpNTO POAOL UE EMAVENUEVES OLVATOTNTES
MM ko petddoong osdopévov, éva E&umvo Kvntd tnAépmvo. Xto onpeio avtd Oa
AVOIADGOLLE TOVG AGYOVG Y10t TOVG 0TT010VG 0 EEOTAICUOC omoTeAET Evav GNUAVTIKO KPIKO GTNV

oAVcida NG ATPOCKOTTNG KOl AGQPAAOVS ETKOVMOVING.

BéBaa, dev Ba mpémet va Eeyvape 0TL 0 eEomAopdg dev apopd Lovo ota evpulmvikd diktoa,
oAAG oyetileton og peydAo PBabpd, axdun Kol oTig HEPES MOG, UE TIG EMIKOWVOVIEG OTEVNG
{odvng Kou T@V TPOTOT®V ovtng mov eEakoAovBolv, Oviag TANPOG OVOVE®UEVA, VO
TPOTUYOVIOTOUV 610 edio tng dnudclog acearetog. Evielmg evdektikd mopatifevior ot
ouvEKELD PopNTol PadloTOUTOdEKTES, oTaOLOl BACTC CLTOV KOl GLOTAATE VTOGTNPIENG GE
otabepéc N Kvntég vmodoués. Me v odvroun mapdbeon tovg kabictotor avtiAnTtd Otl,
ommg NoN €xel avapepbel Kar oe GAlo onueio, N petaPacn oty emoOUeVN NUEpPa. givar pio
dwdkacio ypovoPopa, mov amartel apyd kol otabepd Prinoto, He GEPAGUO GTO TEYVOLOYIKO

TapeM0OV Kol GE JOKIUAGUEVEG TEXVOLOYIEC OTIC omoieg otnpixdnke emi TOALL ypovia 1
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Nuoclo acPAiel. XTIC EIKOVEG TOV akolovBovv, ywpic va veiotatar Tpdbeorn avadelEng
EUTOPIKADV TPOIOVIMV KATOI®V ETOIPLOV, 0AAE KOBOPA 0md EVOEIKTIKN OKOMLY, TopatifeTon
eEomhopdg mov eEomAilel akdun Kol OMUEPQ, O TOAAEG YMPEG OVA TOV KOGHLO TOVLG
emayyeApatieg G dNUOGLOG AGPAAELOGS.

Avoelg ovpfotég pe mpotoma P25, TETRA, TETRAPOL, DMR, TEDS, k.Az. mov agopodv
@OPNTOVG KOl U1 POSIOTOUTOOEKTEG KOl OLOGVUVOEOVTOL TAEOV LE TTPONYUEVA GTOLKEID TNg

VIOdOUNG EVPLLOVIKGOV JKTV®V, OOV VIAPYOLV, OTtmG £EvTTva Kivntd TALemva kot tablets

eupaviCovron evoeiktikd otnv Euwcova 142, Ewova 143 ko Ewovo 144,

0E0E0e E @

QEEs08 TH

288340

Ewcova 142. Avipopor Tomor padromopmodektédv (a)P25 radiotng L3HARRISY, (B)TETRA radio g
Hytera®, (y) TETRAPOL radio g Airbus® ka1 (6)NXDN radio/analog Tng KENWOOD*

Ewova 143. TIMpeg cvotnua P25 wov mapéyel padromopmopEKTn, KOVOOLN 0YILATOS KOL GUVOECT] TOV UE
tablet kau smartphone omé tqv L3HARRIS®

41https://www.ISharris.com/newsroom/trade-reIease/2022/12/I3harris-awarded-93-miIIion-contract-improve-mbta-
public-safety

42 https://hytera-europe.com/products/pt350

%3 https://www.securelandcommunications.com/tph700-tetrapol-atex-radio

4 https://kenwoodcommunications.co.uk/digital-pmr/digital-atex-safety/NX-330EXE/

%5 https://www.I3harris.com/newsroom/press-release/2020/10/I3harris-technologies-helps-public-safety-agencies-
access-grants
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https://www.l3harris.com/newsroom/trade-release/2022/12/l3harris-awarded-93-million-contract-improve-mbta-public-safety
https://www.l3harris.com/newsroom/trade-release/2022/12/l3harris-awarded-93-million-contract-improve-mbta-public-safety
https://hytera-europe.com/products/pt350
https://www.securelandcommunications.com/tph700-tetrapol-atex-radio
https://kenwoodcommunications.co.uk/digital-pmr/digital-atex-safety/NX-330EXE/
https://www.l3harris.com/newsroom/press-release/2020/10/l3harris-technologies-helps-public-safety-agencies-access-grants
https://www.l3harris.com/newsroom/press-release/2020/10/l3harris-technologies-helps-public-safety-agencies-access-grants
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Ewova 144. Tiipeg svotnua NXDN kar DMR tqg KENWOOD*

‘Eva axcopn a&oAoyo mopdadetypo mov amodelkviel Kot Ty €EEMEN TV GLGTNUATOV QVTOV
OV TPOTOYOVIGTOUV GTO YDOPO TNG OMUOCLIS ac@irelag amd T dekaetic tov 1990 ko
avapévator voo €XouV onUovTIKN Tapovsio Tovddyiotov péxpt o 2030 eivor to cvoTnua
TETRA SmartOne tng Hytera, mov vrootnpilel Aettovpyleg @oVNTIKOV KACEMV, VINPEGIES
tonoBeciog GPS, Aertovpyieg avrarroync unvopdrov, eyypaens eovigs. H Asttovpykdnta
oV Aoylopkol Tov pmopel va enektafel péow kopepov CCTV mov cuvdéovran pe IP, 1 va
EVOOUATAOVEL TEPLEYOUEVO 10TOL Kot vo  avtiel Oedouéva amd ddpopeg Pdoelis.
XopoKInNploTiKO GTIYHOTLUTO ad T0 KEVIPO eAéyyov Kot dloiknomg tov TETRA SmartOne
mapovctdletar oty Ewova 145, Avdioyo cvotnuo vrapyel kot yio to P25 kot mopdpoteg
VAOTTOMGELS VGPYoVY Kol amd GAlec etaipieg tov ydpov. EmmAéov, ota diktva 5G yia
vanpecieg dnuooctag acpdrelag, mapovostaletar and v FREQUENTIS éva minpwc ymelakd

kot Agrtovpykd Control Room oto omoio veicToTal 1 SVVOTOTNTO EIKOVIKNG ETOKEYNG KO

oTyoOTLTG TG Poivovtal oty Ewkova 146

Ewucova 145, Toetnpo TETRA SmartOne tng Hytera®’

46 https://kenwoodcommunications.co.uk/digital-pmr/
47 https://hytera-europe.com/systems/tetra-smartone
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Eucova 146. Eucovikn emioeyn o€ kévrpo ehéygov FREQUENTIS®

2 ovvéyela, Ba yivel o ektevig ovagopd e e£omAiopud mov vrootnpilel evpulmviky
TeEYVOLOYiOG, LE OEOOUEVO OTL APOPH OTO TOPA, OAAG Kol ot pEALOVTIKEG e&eliéelg oTIg

Kploeg enmkovavied.
5.3.1.1 FElvmva kivyrd thlépwva (smartphones)

2 Biproypagic cuvibmg ta EEvmva MALemva yio T dnuocia aceiiela dtaywpilovtal o
ddpopeg katnyopieg, pe ovvnbBéotepo daywpopd avtdv oe avbektikd kot pn (rugged
smartphones / Non-rugged smartphones) [396]. Ovciootikd, To. Smartphone mov mpoopifovrot
Yo ) Onuocio acedieln Bo mpémel va KaAOTTOLV £vol guph QACUN SPACTNPIOTHTMV,
TPOKANcE®V Kot Kvoovav. To Pacikd yopaktnplotikd dnpiovpyodviol amd &vo TAMIclo
oTIPOPNG CLUGKEVNG, OV OLOETEL YOPAKTNPIOTIKA, £PAPUOYEG, OEECOVAP Kol VIOGTHPIEN
vINPESIOY oV dvvatal V' avtomokpBel otig amoutnoels. Ewdwodtepa kot avalvtikotepa
[397]:
= AvBetikdtnta. Eivor dtapopetikd éva TnAépmvo va etvar avOekTikd Kot SlopopeTIKo
VO TO TPOCTOTEYELG HE pia avOekTikn OnKn. Yrapyovv tThAépwva mov avtéyovv oe
ntwoelg, PoOon oto vepd, axpaicc Oepupokpaocicg, peydio vyouetpa, Ppoyn Kot
YEKAGUO OAOTIOV.
= Jlowwmto xor péyebog 00o6vng. Ilapéyer ) ovvatdOTNTA YPNONG ONUAVTIKOV
gpapuoydv (my. amootodr] uécw Computer-Aided Dispatch - CAD), avalfitnon
apyeimv Kol exlyvmon g Katdotaong)
= PTT/MCPTT. O vanpeoieg @ovig eival mpotapylkig onuoacioag otn onuocia
aopdreto (Euwova 147).
= Aupkewr (ong pmatapiag. H didkpeia {ofg g pmatapiog eivor pio Stopkng
avnovyio Tov ypnotdv kot e&attiog avtov Ba NTov OEEMIO Vo EYOVIE GUOKEVES LUE
peyan yopntkoémro (taveo and 4.000mAh), ot omoieg mapéyovv T duvorTodTNTO
Taxelag optiong.
= Am6doomn Kot amobnkevon. Ltoyyeia ta onoio oyetilovral Gueca pe Tov enelepyaotn,

KaOdg evOEyeTOL 1 YPNOTEG VO EKTEAOVV EQOPUOYEG TOV EVEPYOLV TOVTOXOPVA

8 https://www.frequentis.com/en/public-safety/virtual-control-room/tour
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moAaTAEG epyacieg kol oamottobv vynAn amddoon. Tovtdypova, to {fTnua ™G
amobnkevong Bewpeiton to o onuavtikd (mepiocodtepo and 64GB pviung ko
1avikd TAéov tov 128GB)

AMym ootoypapidv kot Bivieo. Oa mpénel vo veicTaTol SuVATOHTNTA POTOYPAPLDV
Kol Bivreo vymAng avaivong kot TowTNTaG o€ Spopa TEPPAALOVTO POTIGHOD Kol
ouvinkav, Tov o Tpémel va etvar epapuAleg avtioToryov ynelakov Eucova 148.
Acpdareln. Me dedopévo 0Tl yiveton omoBnkevon dedopévev, T0 vynid eminedo
UoQUAEWG TOV EELVEOV KIVINTOV TNAEeo@vov Bswpeiton emPefinuévo, ®dote va
TapEXETAL TPOOTOoio amd KAkOBOLAO Aoylopikod, Topafiioels Oedouévev 1| GE
€EQIPETIKEC TEPIMTAOOELS VO TOPEYETOL TPOCTAGIO. GUOKELMV 7OV £YOVV KAUTEL 1
ammAecOEl.

ATOTEAEGLOTIKO AVOYVOPLOTIKO SOKTUMKAOV omoTumoudtov. Q'ote va mapéyet
AELTOVPYIKOTNTO OKOUN KOl GTIG TEPITTAOCELS TOV TO OAYTLAO €lvar VYPO N Amapod. O
¥POVOC Yl TN GLYKEKPWEVT TowTomoinon Oo mpémel vo gival pdounvog, eved oe
Kopio mepimtwon M Kok Asrtovpyikotnto dgv Ba mpémel v amaoyoANoEL 1)
KaBLGTEPNGEL TOV TPADTO AVTOTOKPLTY.

Apeon kot yopic mpoPAnuato docvvoeon tov smartphone pe laptop. H
avtotoiylon ovt o610 medio Kpivetal mopaitnon, OUTEPO G TEPUTTMGELS TOV
npaypatomoteitat og laptop mov eivar eykoteotnuéva o€ oxnpoTo, Kabdg avavetor 1

AertovpykdtnTo Ko amotelecpatikotnta Eucova 149.

H omapiOunon n mopovoiaon GLYKEKPUEVOY GLGKEVAOV Ol0POPOV KATUCKELOCTMY OEV

gbumnpetel TO0Vg OKOTOLG OVLTNHG NG epyociag. Qotdco, mopatifeviar 6T cLVEXEWN

YOPOKTNPLOTIKG OTYUOTUTO. 07t0 TN AELTOLPYIKOTNTO Kol ¥PNOTIKOTNTA £vO¢ Smartphone yio

TN OMuoOcle acQAAElN, (OTE VO TPOKVWEL HE TN OVVOUN NG €KOVOS ovtd mov Mon

TEPLYPAGNKOALY TOPATAVE®.

Ewéva 147. Smartphone yiwo PS tng Bittium® - Yanpeoia MCPTT

49 https://toughmobile2.bittium.com
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Ewova 149. Smartphone yw PS g Bittium - Aweovvdeon Tov smartphone pe laptop

5.3.1.2 ®dopnroi vroloyiores — vmoloyiotés touniétes (laptops - tablets)

Me mpaTopyIkd GTOYO Ol EXOYYEAUATIEG TNG OMNUOCIOG ACPAAELNG VO EYOVV GTO TTESIO OAN TNV
TEYVOLOYIO KO TNV TTANPOPOpia TOV YPeldlovVIal, MOTE VO GUVEPYOTTODV, JLUAEITOVPYTCOVY
Kol SIEKTEPALDCOVY UE TOV KAADTEPO dLVOTO TPOTO TNV OTOGTOAN TOVG, VO AKOUN EPYUAELD
tifetor ot 01d0eon tovg. Ot popnToil VIOAOYIGTEG, Ue AVENUEVT EMEEEPYAGTIKN KOVOTITO,
OV OE KAMOlEC TMEPIMTAOCELS OEV VOTEPEL GE TimOTA OmMO TIG VRTOAOYIOTIKEG LOVADES TOL
I'pageiov, pe mToAd onpoavtikég SuVaTOTNTEG S10GVVIESNS A0 TO TESIO LUE TO KEVTIPO EAEYYOV
Kol 010iknong, mapéyovy onuavtiky] fondeio Kol evypnoTict 6TOVG TPATOVG AVTOTOKPITEG.
®opntoi vrmoloyotég (laptop) 1 tablet eykateotnuéve oe oynuata, M ota ¥EpLO TOV
avOpOTOV TNG OMNUOCIOG AGPAAEING GUVEIGOEPOVY OVTO OKPIPAOG TTOL TEPYPAYAIE TOT).
Emexteivouv Tig Agttovupytkég Tovg SUVOTOTNTES Kol TOVG TOPEYOVV TPOcPact o€ Kpioung
onuooiog dedopéva 6to medio. O1 TPodoypaPES KOl AALTOEL OEV SUPEPOLVY amd QVTES TOL

VIOLOLTOL EEOTAIGLLOV
5.3.1.3 Evovtd uéoa (wearables)

Or popntéc ovokevég Oivouv po véa O1A0TaCT) OTNV TEXVOAOYIDL YO TOVG TPADTOLG
OVTOTOKPLTEG, TAPEXOVTONG TPOcPacn avd whoo OTIyUn Kol OTOLONTOTE GE KPIoLUeg
TANPOQOPIEC Kal BEATIOVOVTOC TNV EXIYVOOT TNG KATAGTACTG Y10 TOVG YPNOTES, AVEEUPTNTMOC
amootoc. Tlpog v katedOvvorn avt &yovv yivel onuavrtikotota Pruota, kabmg ot

VTOAOYIGTEG OV EIVOL EYKATEGTNUEVOL GTO OYNUOATO, TMV VINPECIOV TNG ONUOGLOG ACPAAELOG
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glvorl amd apketd Kopd Lo TPOyUATIKOTNTA, OKOUN Kot yio T xopo poc. Evag and ta facikd
YOPOKTNPLOTIKA TOV ETAYYEALOTIOV OVTAV glvar 1 Kivntwkodtnto. Emopévac, to va Paciloviot
G€ POPNTOVS VIOAOYIOTES, £EVTVAL KIVTA TNAEQ®VA 1) VTOAOYIGTEG TOUTAETES, OEV OMOTEAEL
ThvToTE o KaAn Avor 010 medio, modl meptocdTeEPO OTav 01 GLVONKES TOV EMLYEPOVY gival
OKPOLES KOL Y10 TIS OVAYKEG TNG OITOGTOANG (POPOLV TPOCTATEVTIKA yavtia. H Adon épyetan
a6 to owocvonue IOLST 7ov avartdhocel (o oelpd amd QopNnTEG CLOKEVEG, LE GTOYO VO
TPOCPEPOLY  UOVOSIKEG OLVOTOTNTES, LYNAN KIWWNTIKOTNTO KOU GE TOAAEC TEPIMTMOGCELG
avtovouio epyactdv [398]. H mpdén éxer deifel opumg 6t M avaykn yioa wpoécPacn oe
TANPOQOPieC OEV OTOUOTA TN OTIYUN 7OV O EmoyyeAuatiog TG ONUOCLNG ACQAAELNg
EYKOTOAEITEL TO VANPESIOKO TOV OYnua. Tovvovtiov, 6€ KATOEG TEPIMTOCELG 1 YPNYOPT| KoL
Gueon mpocPoorn oe KOmolo, dedopéve kpivetal WlnTépog onuavtikr. Onwg sidape Mo,
ONUOVTIKOTOTN GUUPOAT GTNV TEYVOAOYIKT GUVEYELX TTapEXoLY Ta £Eumva Kvntd ThASP®VO,
®OoTOGO N gunelpia amd 10 TEdio £yel amodei&et Ot Ta. évdvta péco (whearables) sivor kovd,
va avefAoovy 1o eNINESO TOV TAPEXOUEVOV VINPECLOV TOV Eival SL0OECIUES GTOVG TPMTOVG
AVTOTOKPITEG o€ éva eviel®g véo emimedo. llapdAinda, kdmoww amd To évovta péca
GUVEICOEPOLY CNUOVTIKOTATA OTNV aOENCT] TOV EMTESOL OGPAAELNS KOl EMYVOONG TNG
Kotdotaong. Xto £vovta péca evidooovtol kauepeg ompatog (body cameras), é€vmva
poAdylo. (smartwatches), é€vmva kpdvn (sSmart helmets), @opnrtoi kwvntoi vroloyiotég
(wearable mobile computers), k.Azn. (Ewova 151, Ewova 152). Ta évévato péca og avoloyio
pe ta é&umva kvntd Aépmva Ba TpEmEl va TANPOVY KOATOEG EAAYIOTEG AELTOVPYIKES

npodaypaég [399]:

»  Tlopéyovv mpocPaon oe (CAD) kot chvdeon pe 10 Onuo, G€ CTUAVTIKY 0rOGTOoN
ot avtd, kabdg emiong kol TN SLVATOTNTO YPNYOPNS OVOCKOTNONG TMOV
E10EPYOUEVAOV TTANPOQOPIDYV aKdpo Kot étav o xpnotne Ppioketon oe kivnon kot
EMTPEMEL TNV ETOWOTNTO O TEPIMTMOON TOL [ KOTAoTOOoN Omotel ypryopn
EUTAOKT], N TNV ovaykn TtpdcPacng oe e£omhapd mov givorl Torofetnuévog ot Lovn.

» Toyela Emkowovia. ‘Eva éEvmvo podol yioo mapdderypo vrootnpilel @mvnrikég
EMKOIVOVIEC KOl EVNUEPDVEL YLO. ONUOVTIKEG TANPOQPOPIEG WE OMTIKY OvVASPOCT
(dovnoelg), 10 omoio cuvioTd Kpicwung onuacicg dVVATOTNTA KOl Yo AOYOLG
acPoAeiag. X0 1010 Tapddetyo, T0 KEVTIPO dloiknong kot eAéyyov Bo umopovoe va,
EVIUEPMGEL £VAV OGTLUVOUIKO OV PBpickeTal 6€ KaTadimEn VITOTTOV UE TNV OTOGTOAN
MG PMOTOYPOUPIOG TOV, TOV TPOEKLYE Kb ov ¥povo T0 TEPITOTIKO Ppioketal o€
eEEMEN kot v omoia paToypoeic Bo UTopohoE va Sl Ue o YPRYOPT| HOTIE OTOV
KOPTO TOV.

= Enciyovoeg ewdoimomoeig ypnotdv (SOS / Assistance Alerts). [Tapéyet ™ dvvototta

010 YpNoTn vo petafifdcel onupo Kvduvov, Ympic vo  yivel OovTIANTTOS, e
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OTOTEAEC O AOY® TOVL YEMEVIOTIGHOV VO EIVOL EPIKTN 1 TOPOYN AUECTC CUVOPOUNC.
Xmyv O kpioywng onuaciag AEITOLPYIKOTNTO EVIAGOETOL Kot 1) OLVATOTNTO
avapetddoong Lovtavd Nyov and T oKNvi ToL AAUPALVEL YOPA TO TEPIGTATIKO.
Ewomoinong g owevidlog aAlayng Kwntiking katdotacng tov yxpnotn. Ot
oo TPES EMTAYVVGIOUETPOV KOL YUPOOKOTIOV, KOTAAANAO TPOGUPUOCLEVES GE
£€vOuTEG GLOKEVEG (POADYLN, YIMEKD, K.AT.) TOPEYOVY TATPOPOPIEG OTLOVTIKEG Vil TNV
KOTAOTOOT TOV TEPIOTOTIKOV 7OV givorl og e£EMEN (T.y. evnuépwon tng Evoapéng pia
elNg kotadiméng, K.AT.) divovtag tnv akpipn Béon tov ypnoTn Kol TNV TOPEiQ TOV
axolovOnoe. o va yivel avtinmtd 10 mOcO omovdaio €ivarl 1 GLYKEKPIUEVN
AELTOVPYIKOTNTO, OPKEL VO OVOAOYIOTEL O OMOLOGONTOTE TNV EMIKIVOLVOTNTO TMOV
katadiméewy, Witepng Tov teldv, oALG Kol TNV advvauio Tov exayyeAuaTio KoTd
TO0 YPOVO MOV KOTAOIMKEL VO HETAOMOEL GTO KEVIPO TIG TANPoPopieg mov OEAet
(avénpévog kapdlokdc puBudg Kol OVOTVONG, CGLYKEXVUEVN €KQOPE Adyov AdY®
Gryxoug Kol AayovIAoUOTOG, 0dVVOLie XpAoTG KIVIITOD 1) QOPTTOD TOUTOSEKTN, K.AT.).
ISwiitepng a&iag épevva amotelei n [400], kabmg mapovoidletar Eva GVGTNUA TOV
mapoKorlovdel Tovg TVPOGPRESTEG Kol TOVG GAAOVG AVTATOKPITEG HEGH OGVPUATMV
adpavelokmv povadwv pétpnong (Wireless Inertial Measurement Units - WIMU),
EVOOUATOUEVOV GE GLTOVOUOLS UAVTEG OVATMVELGTIKNG Guokevng. Ta dedopéva
petaodidovror amd 1o WIMU og éva smartphone, mov petagépeton amd Kabe mpdTo
avTomokpr| kot 1 enelepyacio TV SESOUEVOV AVTAOV TOPEYEL EVOEIEEIS OYETIKA e
T dpaotnptotntd tov. To cuotnua £yl oxedlaotel Yo va Aettovpyel aEOmoTO OTIg
oKMpéc Ko ompoOPhenteg ovvOfKeg EKTOKTNG OVAYKNG, &v®d umopel va yivel
avayvoplon £0¢ Kot 17 SQopeTiKaY SpacTnploTHTOV UE TN YpNon aiyopiBumv
UNYevVIKAG Labnong kot tpocouoioong poviédwv (Support Vector Machines - SVM),
k-Nearest Neighbours — KNN kou Gradient Boosted Trees -GBT).

[MopoakorovOnon dedopévov vyeiog. Kopdiokds moApoc kot Aowtd Plopetpikd,
dedopévo umopov va ovtAnBovv amd avaAoyng AEITOLPYIKOTNTOC OloONTNPES TOV
glval KoT@AANAo Tpocapuocuévol og Evduto, uéoa (kpavn, YiAéka, poroyia, (dVe,
K.ATL), KOTOOEWDOVTOC TO EMITEDA TOV GyXovs, N €4v enpedleTor N AeltovpykdTNTa,
TOV YPNOTN 7OV EMANUPAVETOL OTO TMEPICTATIKO. X& OKPOIEC KATUCTACELS
TPOVUATIGUAOV TOPEYOVY CNUAVTIKOTUTY] EVIUEPMGT], EVAD GE KATACTAGELS POVTIVOG
gvepyomoloby v embopia yioo PeATiOon TG COUOTIKAG AVTOXNG Kol EKTOIOELOT).
Mo a&loroyn mpocéyyion Tov EVOLTOV GUOKELMV Tov oyetilovion pe dedouéval
vyeia (Wearable Health Devices - WHDSs) éyovv npaypatomomoet ot [401], ot omoiot
001 YOUVTOL GTO GUUTEPUGHA OTL Y10 VO LTOPEGOVY Ol GUGKEVEG VO TPOCPEPOLY TOL
avapevopeve o@éln, ararteitol aglomioto gupuimvikd diktvo emkowwviag (Ewdva

153). Ot apyrtextovikég vAoTOiNong Kot ot Tpodiaypopés Twv WHDS givar gpiktd vo
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evtayBovv otov €£0MAMOUO TOV TPOTOV OVIOTOKPITAOV KOL VO TAPEXOVY TO. OPEAN
TOVG GTO TAQIGLO TNG AmOGTOANG Tovs. M emiong a&dioyn avagopd ce WHDs
yivetou oto [402].

= Kdmoieg £vouteg GUOKEVESG TapEYOLV TN duvatdtTnTa KANcE®V (.. EEvmva poAdyLd)

= Ot évduteg ovokevég Bo mpémel va mapéyovv Eva EAGIOTO EMIMEOD AVTOXMV GE
Aertovpyio. o eEmtepikéc ouvOnkeg (kpvo, (Epotn, vypoacio, okOVN, YTUTNUOTO,
K.AT.)

= Adpkewn {ong ¢ pratapiog. Kot oty nepintmon tov évévtov péocmv 1o {ftua g
urotopiog eivor mpwtevov, kabhg kabopilel to emimedo AelToVPYIKOTNTAG KoL

YPNOTIKOTNTAS TMV GUGKEVMDV.

Accurate motion sensors.
~ (sccelerometers) will workin
“%  Health status and conjunction with vital signs

- (temperature, heart cate and blood
monttoring sensors Oxygen saturation (5p02)

Environmental sensors
(air temperature, air

Emergency (injury and
hazardous situations) sensors
(blood pressure and respiratory rate)

Central control unit
(data logger)

7&
-t S

Ewéva 150. [Tapadeiypato opriopévov gopntdv cvckev®y vyeiac. (1)Awedntipog avtiod (2)Pokoi emaig
(3)BioPatch® (4YE&umvo poiét (5)Zdvi kapdrakdv maipdy (6)Bropetpuco povyo (7)Mopakorotdnon
dpactnprotntog [401]

, Body camera 2

n

BBl

IR

(wm) cam) INTER =

Eucéva 152. Evovra péoa (wearables) [404], [405]

50 https://www.youtube.com/watch?v=9es1CUdU1Co&t=9s
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Smartwatches

Smartbands

S

Body-worn
cameras

Head-mounted Exoskeletons

S FON
displays §§ 2 ’ (0
D | 55¢ L= 3
25 § L=
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Ewoéva 154. Mopadsiypoato évovtov pécov yuo ) dnpocia acalea [398]

Téhog, e OQOPUN TNV ETIGKOMNOT Y10, TA, £VOVTO PECH KOl TNV TOAETO TOV VPICTAUEVOV
TEYVOLOYIKOV AVGE®V TOL YDPOoL, Omw¢ ot omoturmOnke oty Ewodvo 154, o&iler va
avagepBodpe oe évav véo 6po (2018°Y), mov oyetiletonl pe TO GLYKEKPIUEVO TEXVOLOYIKO
7edio, 1o dadiktvo TV mpayudtov mtov omlovv (wég (Internet of Life Saving Things -
IoLST), 10 onoio capéotata avapEpeTal 6 OAEG TIG TEXVOLOYIKES TPOTACELS oV Pacilovton

oto 10T xor v teyvoloyio mov T0 VITOGTNPILEL Kot TAOIGIOVOLY TV KabnpuepvoTnTa TOV

emayyelHaTIOV dnpoctag aceaieiag [406].

5.3.2 Yrnpeoieg (MCX)

H obyypovn Bedpnon t@v vanpecidv mov datiBeviol yio Ti KPIGYEG EMKOWV®MVIEG eVETaEE
T0 oOVOAO OUTOV G €vav oploud — mpotvmo vrd TV ovopocic Yranpeoieg Kpioyng
Amootolng (Mission Critical Services - MC-X), 6mov Kotd T Yv®OGTH TPOGEYYION TO X
nmepthapfavetl kabe vanpecio Tov dvvatol va eurnpetel Tig kpioyleg emtkovavieg. O oplopog

vioBeOnke yia TpdT Qopd oty ékdoomn 13 (Release 13) tov opyavicpol npotvmonoinong

1 Sty etfiowa cvvdidokeyn e Aebvoig ‘Evoonc tov Apynydv e Actuvopiog (International Association of

Chiefs of Police - IACP)
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3GPP, otv mpoorddeio vo. 0p1obetnBohv o1 texvorloyikés SLVATOTNTEC T OEGOUEVT] YPOVIKT
oTyUn, OAAG Kou €KTote, Yo Tr PEATIOON TOV TOPEYOUEVOV VLINPECLOV OTIS KPIoLeg

emowvovieg (Ewova 155).

Onwg emavelhnuuévog €xet avagepbel or teyvohoyleg otevig {dvng MTav 1KovéG va
KOVOTIOMOOVV TIG OOLTNGES QMVNG TV vanpeciov PTT, adlid dev eivor oe Béon va
KOAOYOLV TIC TOYEWMG METAPOANOUEVES AVAYKEG KPICIU®V ETKOIVOVIOK®Y VTOdOUDY. AVTH
TEPIAAUPAVOLY OTTOUTHOELS Y10, SIHAEITOVPYIKOTNTA GE d1APOPa dIKTLO SNUOGCLUG OIGPAAELNG,
VTOGTHPIEN Yo SUVATOTNTEG TOAVUEG®V KOl GALD OVAOVOUEVO TOPASELYLOTO EMIKOWVMVING.
Duowd enokdAovbo MTAV 1 TPOGOYN TOV KPIGU®V ETKOWVAOVIDV VO CTPUPEL OTIS KIVNTEG

gupVLOVIKES TEYVOLOYiEg Omtmg To 4G Ko To 5G [407].

Ot avaykeg TV KPIoU®OV amocTOADV TEPAAUPavoLY VYNAN Tpocfactudtnta, dStbectudtTnTa
Kol a&lomIeTio TG VAN PESING, YOUNAT KaBVGTEPN O], SUVATOTNTEG AEITOLPYING GE TPUYUATIKO
xPOvo, €EOIPETIKA OoQUAEC Aettovpyieg, OLOAELTOVPYIKOTNTO HE GAAEG vANpecieg Kot
GUOTHIOTA, WOIMTIKES KOl OUAOIKES ETIKOVAOVIESG, OlOYEIPION EKTAKTNG OVAYKNC Kol IKOVOTNTO,
napoyng mpotepatotiTev kot QoS [408]. Iépav Aowmdv tov dowv avaeépdnkay oyetikd pe
T1g vnpecieg MCX omv avdmtuén TV TEXVOLOYIKAOV TPMTOM®V Kol GTIG TEYVOAOYIES,
€101KOTEPA OYETKA Pe T0 5G 610 KePdAaio 4.4, amOTLTAOVOVTAL GTN GLVEYELD EMLYPOLLOTIKE

T KOPLOL YOPUKTNPLOTIKA TOV VINPECIDV AVTOV.

Rel-15 ——
R8|"14 ' MCData 3.0
Rel-13 MCPIT 3.0 ) :
Rel-13 MCPIT 2.0 MCVideo 2.0 tesriing
MCVideo MCData 2.0
MCPTT | iy Sihiias

e - ° °
Mar 2016 Jun 2017 Jun 2018 Jun 2020

Ewova 155. 3GPP Releases for MCx [407]

5.3.2.1 Pwvnukég vanpeoicc (MC-PTT)

Me v 13" éxdoomn (Release 13), n vanpecioc MCPTT vrootnpiler vanpeocieg pmvnTikng
emkowvoviag petald evog (evyaplod ypNoTOV 1 UIOG OUAd0S TOAADY YPNOTOV, UE
SuvaToOTNTEG KOL OUAdIK®V KANGE®V, OAAL Kol TPOMYHEVEG OLVOTOTNTEG KANCEWV,
GUUTEPTAAUPOVOUEVOY KANGEMV AOKOTNG X0oV. ExT0g amd v mapoy| EXKOWOVIGY evidg
npokabopiopévav ouddwv, mn vanpecic MCPTT emapémel otovg JSoxeplotég vo
GUYY®VEVOLV TOAAOTAEG OUGOEG 1 YPNOTEC GE TPAYHOTIKO YPOVO Y0 OTOTEAECUATIKO
YEPIOUO TEPIOTATIKOV TTOL avapépovtol [407]. H ampdokomtn povntikh Agttovpyio. GuvioTd

EMIYVOON NG KATAGTOOTNG KOl TNG KPIGIUNG EMKOWVMVING KO GUVETAYETOL OTOTEAEGHLOTIKT
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avtamokpion [126]. To MCPTT Baciletan otic vanpeoieg ProSe kot og GAAeg TeVIKEG TOL
mapéyovior amd 10 SikTLo KOpPHOV, ONAadAN ocvvdvdalelr TOAAEC TEXVOAOYiEG Yot va
Aertovpynoet kKato and 10 1610 kKEAveog [91]. To [54] to MCPTT givan o «amoapaitntn»
duvatotTa Yo KPIGUEG EPAPUOYES EMIKOVOVING Kol omottel Tn dvvaTdTnTa Vo, cuvoebel
évag YpNoTNG He TOAAOVG, TNV OToiet GTEPOVVTAL TO EUTOPIKE AGUPUOT OTKTLO ETKOVMVING

Ewova 156.

OL Asttoupyieg amootoArg Kewpévou, Bivteo, dwrtoypadiag, Kowvrg
xpriong apxeiwv, email kot MCPTT mou eivar Siabéoueg oe éva
aVOEKTIKO, EL61KA KOTAOKEVAOMEVO smartphone 1) tablet peylotomnotolv
TLG AELTOU PYLKEG SUVATOTNTES TOU POOWITLKOU Snpdotag aohaAeLag yLa
TNV EKTEAEDN TNG ATTOCTOANG TOU

Ewéva 156. "E&uava kivnta kot tablets ywo emkowmviegc MCPTT otn dnpooro acediswo [409]

5.3.2.2 Ymypeoieg uetaooong sixovawv (MC-Video)

To MCVideo, mov gionydn emiong otnv 'Exdoon 14 kol ot AETOVPYIKEG TOL OTALTNOELS
kaBopiomkav otig teyvikég ekbéceic 3GPP TS 22.281, 3GPP TS 22.280, 3GPP TS 23.281
kot 3GPP TS 23.280 [408]. H vimpeoio. avt eXTPEREL GTOVG YPNOTEG ONUOGLOC ACPAAELNG
va a&loTolovy TIC SLVOTOTNTEG emtkowvaviag PBivieo, cupmepAauPavouévmy oUadIKOY Kot
Wwtikdv Pvteokinoswv. H vanpesioc MCVideo vrootmpilel {ovtovh pon Bivieo, n omoia
Bonbd tovg Oiekmepotwtés vo. AapuPdvovov axpifeic amo@AcElc Yo KOADTEPO YEPIOUO
KaTOoTAoE®Y. Emitpénel 61oug ¥pNoTeEG Vo, EXCNUAVOVY TIC PIVIEOETIKOVOVIEG TOVE MG
«EKTOKTNG avAYKNo» Yo va ovéRoovy Ty mpotepatdtntd 6. [Ipdcbeteg Aeitovpyieg 0mmg M
AfyM Bivteo, N 0moONKELGN KOL ATOGTOAN AVTOD GE UETAYEVEGTEPO YPOVO EMLTPETOVY GTOVG
TPMOTOVS OVTOTOKPLTEG VO EXOVV TPOGPOOT) GE CNUOVTIKEG TANPOPOPIES GE TPAYHOTIKO YPOVO.
Yy Ewova 157 @divetol pio oTotyelidong apyLteKTOVIKT TG CLYKEKPIUEVNG VINPECTNG, N
omoio mephapPavel o oelpd and Aertovpyieg Ko Tpodiaypapés, dmwg [408]:

= Afyn Kot KOSIKOTOINGT T®V TANPOPOPIDV.

= Ac@oAn pon Kot 0moBNKeELON TOV TANPOPOPLDV.

= Amok®d1Komoinon Kot ardd0cT) TV TANPOPOPIDV.
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=  Enefepyacio Tov TANPOQOPIOV, GCUUTEPILAUPBAVOLEVIC TS OLVATOTNTOS GYOAOGLOV
KOpE KOl 0VoyvVAOPLONG YOPAKTIPLOTIKMV.
= Asuovpykdmro Kpiclpov emmédov OmOCTOANG Kot ONUOGLOS OCQOAEWS (Y.
opadkég cuvedpies, cLVEPYNTIES, EUMICTEVTIKOTNTA OO AKPO GE AKPO, EMKOVMVIES
TOTOV £KTOKTNG OVAYKNG) Kot amddoon (T.y. younin kabvotépnon).
= Metddoon kol EAEYXOG TOV TOPAUETPOV TOV CYXETILOVTUL e QVTEG TIC AEITOVPYIES.
= AcpaAn Aettovpyia.
= Optopd kot Slopopemon opddmv kot epoappoydv MCVideo.
= Alopopewon tov tpopid ypnotdv MCVideo kot tov UE MCVideo.
= AOAEITOVPYIKOTNTA UE AAAEG VINPEGIEC KOl GUGTHILOTOL.
Evéd n pon Pivteo amoteAel pépog tng Yanpeoiag MCVideo, n petagopd Pivieo ki mov
glvar amobnkevpévo g apyelo mov mepiéyel dedopéva Pivieo, o TPAyUATIKO XPOVO 1 EKTOG
ovvdeong, kaAvmtetan and v Yrnpecsioo MCData, omwg opileton oto 3GPP TS 22.282. Mia
pon PBivteo MCVideo pmopei va cvoyetiotel pe po avtdévoun opdda ypnotdv MCVideo 1

umopei va givar pio amd T1g poéc pog opadog tolvpuécmv MCX Service.

IntelligentVideo FIRR
Coiitrol Room Surveillance E_. X

System
y

| =

|

MCX Server

Video Push/Pull

Ewoéva 157. Yanpeoicg petadoong sikévov [407]

5.3.2.3 Ymnpeoicg petddoons dedouévaov (MC-Data)

H vmnpecio. MCData, mov eonybn oto Release-14, mpoopéper Aettovpyieg ovtailayng
UNVOUdTOV, Slovoung apyeiov Kol pofg OEdOUEVMV, Ol OTOIEC EMTPEMOVY GTOVG YPNOTES
MUOGLOC 0oPALERG VO ExovV pia o e€eAypévn eumeipio. XpnoULOTOIOVTOS TV VANPECIQ
MCData, ot mp®dTOl AVTOTOKPITEG WUTOpovV Vo, potpaloviar mpopudcuéva  unvopoto
EVIOAMV Kot va dtoPialovy 6To KEVIPO EAEYYOL KOl O10IKNONG POTOYPOPiEC Kot Bivteo Tov
AVAPEPOUEVOD TTEPLOTATIKOD, KATL TOoV Pondd oty avénuévn emiyvoon ¢ Katdotaong Kot
otV kaAvTEPN AqYN anoedocemv [407].

H vmmpeosio. MCData vmootpilel emkowmvia peta&d evog (edyovg ypnotomv (dnioadn
EMKOVOVIN £VOG TPOC £VOV) KO TOAMDV ¥pNoTOV (dNA0dT OUOdIKY ETKOV@OVIE), OOV KAOE

YPNOTNG EYEL TN OLVOTOTNTO. VO, EVEPYNGEL:
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= KON ¥pNon dedouévav ypnotpuonoldvtag Ty vanpecio Short Data Service (SDS)

= KOW| YPNoN apyeEl®V xpMooToldVTaS TV vInpecia Atavourg apyeiov (FD)
Duowd, 6tav avaePOLOCTO 6€ dedopévVa, Yivetal avTiAnmtd OTL Umopel vo aeopd kaoe
€l00oVg TANPOEOPio. TOV GLAAEYETOL OO TOLG EMOYYEAUOTIEG TNG ONUOCLOG OGPAAELNG KO
TanTOYpOva KGOE gidovg dedopéva mov Ba HBedav va éxovy npocPacn oto medio (Ewdva 158)
O1 MCX emwowwvieg omoutodv a&omota evpulovikd odiktva (Ewdva 159). 'Etot
EMEKTEIVOVTOL Ol OLVOTOTNTEG TMOV TPOTOV OVIOTOKPITAOV KOl OLGLICTIKE  OVTAOVLV
TANPOQOPiec amd TOVG TOAITES, OLOUEGOV TOV KEVIPOL €AEYXOL KOl dO0iKNoMG. ZMUOVTIKO
glvar 610 onueio avtd v avaeepbel 6Tl o TPOHTLTOL TAPEXOLY TN SLVATOTNTO YO YOLUNAT
TOAVTAOKOTNTO KOl KOGTOG, OC OVIIMANO 0£0G 0T0 KLWEAMEWN OIKTLA TOV TOPOYWV.
[opdAinia, pe ™ xpnom TV EVPLLOVIKOV SIKTH®V OAAL Kot TOV TEXVOAOYIOV oTeVIS (dVNG,
01 VN PEGIEG TNG INUOGLUG ACPAAELNG AAANAETIOPOVV LE Ta gumopikd dikTva, aAAE StoTnpovv

™mv avtotéAeta Kot Eleyyo tov PSNs [410].

o' Qg“‘o Building Map ?—:r.

6.0, y

e (4 F q\‘b «'{'
File Distribution | File Distribution

Ewova 158. Yanpseoicg petadoong dedopévav [407]

Public Networks Control Room as the information Safety Critical Networks
hub in operation

Emergency call handling Dispatching

..|| e
B g8 Be — f

|i Gy
% - Internet IE MCX via Broadband & /o
’ g @ @ ’. l
Mission and situation (9 3
m handling
-

Citizen . - Control Room - - First responders

Ewova 159. MovTého ETKOIVOVIAOV TOMTOV KOL TPATEOV OVTUTOKPLTAOV PE TO KEVTPO EAEYYOV KL S10iKN oG
[410]




5.3.3 Eumiekoueveg teyvoloyies

O eEomlopdg Ko ol vanpecieg mov dlatibevtol eivarl TAEOV GUECH GUVLQAGUEVEG UE TIG
TEYVOLOYIKEG ADoELg Tov avamtvocoviol oto medio. Ov efelifelg eivar ToyvTOTEG KO
Aappavouy yopo pe to pubud avamrtuéng tov l0T. Tnv gumhoxn tov 10T ot dnudow
ac@iiel TV avaidoope MON oto kepdiao 4.10.. Qotdco, 6tO0 onueio avtd Kpivetal
OKOTUO Vo amoTtuIT®Oel 1 emokdnNon oL emyEPNOnKe amd tovg [411], ue v omoia péca
amd TV avantuén €vOg GLGTHATOG JAYEIPLOTG KATAGTPOP®Y AVAOEIKVOETOL 1] OCTLLAGIO TOV
dwctvmv tov 10T kar tov 5G yo 116 E&vaveg TOAELS KAl KT ETEKTOCT T OTUOGLO. ACPAAELD.
Aiktoa woyvpd, avlektikd, aflOmoTo, ATOTEAECUATIKA KOl EVEPYELNKA OTOSOTIKA TAPEYOVY
Bektiopévn moldtnTa VINPESIOY, KOADTEPN GLVOECIUOTNTA, TaElo OVATTUEN Kol HEWHEVT)
KaTovAA®on oe mePInT®on mov KANOOLV VO OVIHETMTICOVY KATOGTPOPIKH (ULVOLEVA.
Mdéhota, omv 0w épevva yivetonw TPOGEYYIOT HE YPOVIKY Sudkplom, OnmAadh Tig
EUTAEKOUEVES TEXVOAOYIEC PO TNG KATAGTPOPNG, Ol ONOIEC €0TIALOLV GTO Vo TOPEYOVV
EMIYVMOON TNG KATAGTOONG KOL G OUTES TTOV EUTAEKOVTOL LETE TNV KATAGTPOPN TOL €6TIALOVV
GTO VO, TOPEYOVY VIINPEGIES YPIYOPT] AVTATOKPIOTG TV EUTAEKOUEVAOV OPYUVIGUMV ONUOGLOG
aoQUAENG, UE GOPN 0TOYO Vo c@GoVY (®EC. Mo emOmTIKY avAdEIE TOV GLYKEKPLUEVOD
Swywpiopov eaivetal otnv Ewdva 160, pe ) popen oyediov, Ta otoyygia Tov omoiov £yovv

avaivBel d1e€odikd o6To Keaiato 4.

Taxonomy Based on Networking Aspects for Disaster Communications
Systems

L]

o
.

Early Warnisg Cammunication Access Emgergency Compating Ascess
Resourees Teehnologies Services Response System nodes Technolugies
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Metwork |

Infrastruchse Vi

40l TE Sysiem Base Siamon

porng Alerls

Threai Analysis Improved Ketwark

& Disseminalion

50 Cellbalar Rapid Meraork Maohile

Network ) Deplayment Rsources

Broadband & Wirgless Sensar Vehicles Iigrned of Things

Wi-Fi Access Lesation Service Nerwarks

Saiellie Sl

- - D20 Froximity UAN Communication

Network

Vehicular Fog ) Lafa WAN

Owaality af Netwarks

User-firend |y

Accessibility

Experience
Viriualizizan Muohile Social
N

DSRC

Quality of

Senvice

Ad-hoc Metworks

Usability Practicability Teasibility Aduptabihty Operability Sustaimaklity

Ewkéva 160. Apyrrektovuk) 100 sveTijpatog emkowvoviog PPDR [411]
To owoovoTNUO €QPAPUOYAOV givar pia omd TIG TOXOTEPA OVOTTUCCOUEVEC AYOPEG OTNV
Evpdnn, aild kot toykoouiong kot Osmpeitarl Pacikd otoryeio e ynelakng eviaiag ayopag,
T 0moi0 &yl Eeymplot GVUPOAN oTIC Asttovpyieg T dNuoctag acedrelas. Ot amalt)oelg

av&avouy Kot o1 EVTVEG GLOKEVEG Ao TN pio Kot To, evPVLVIKA JIKTL EMKOVMVING 0T
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NV GAAN OMUIOVPYOVV TG KATAAANAES TPOVTOBEELS Yo VEEG, eEEMYUEVES EPAPLOYES Y10

TOVG EMOYYEALATIEG TNG ONUOGLOG acPAAElnc. Mo TETOl0 KOTYOPLOTOinGT EPAPLOYDY TOV

glval TPOcAVATOAIGHEVT 0T dNUOGLO TPOGTAGIO KOl SLOXEIPIOT] AVOKOVPIOTG TMV GUVETELDV

and katactpoeés (PPDR) éxet amotvnwbel oto [412]. Ta cvpmepdopoto omd Ty Epgvuva

avtn eivor afdroya kol pmopohv vo YEVIKELTOUV, KaBMDG Tpodkvuyoav amd Tn HEAETN ToV

dwdkaciov avantoén 40 epoppoydv 6hov tov Bspotikov g Ewodva 161. Avtd mov

GUVAYETOL €lval OTL 1 aVATTUEN TOV EQOPUOYDV CE EMIMEO AOYICUIKOD €lval pio OpKETH

eQIKTN Olodkaocia, kabdg dev vmhpyer Elhenyn 1Wedv N PovAnong vAomoinong vémv

EQUPLOYDV, ATV OU®S VITapyovV Tpia Kupiopya {ntRpata mov xpHovy 11iTePNS TPOGOYNS

KOl ETUEAELOG:

I'evikog Kavoviepdc yio v Ilpootacio Aedopévav - GDPR: O GDPR amaitel yio ™
¥PNoN TV dedoUEVOV Va veioToTol cuvaiveon TV xpnotov. Edv évag ypnotng 0élet
va KotePAoELl TNV EKACTOTE €QOPUOYN, €VOEXEToL va. Tov (nnbel va mapdoyet
TPOCOTIKA OEGOUEVE, KOl TAT|POPOPIES, ETOUEVMG QLTI 1 GOENE GLYKOTAOEST TTPETEL
va dofel amd Tov ypfotn TOPOAANAC pE TNV TOPOYN G OQUTOV TMV VOUIL®OV

SKUOUATOV TOV Y10 TV AVAKTI O Kol O10ypapr] TV SES0UEVMV TOV.

Amoppnto ko wWwokmnoilo dedopévev: Onwg avaeépbnke mponyovpévms, To
amoppnto Ba etvor évag efaipetikd onuoVTKOS Tapdyoviag OCOV apopd  TIC
epapuoyés PPDR, xaBdg evdéyeton vo petagépovior evaiohnteg mAnpopopieg

(watpukd, PropeTpid dedopéva, K.AT.).

Evtomiouodg dedopévev: e oyéon Le 10 andppnTo, 1 TOMIKY| TPOGUPLOYT| OESOUEVMV

Ba epmoo1le Ta kKpdtn péEAN va potpdlovtol dedopéva.

< E-training AppZBtore
InfrastructureBnterfacng(SmartFI / 8

Cities) e =gl

Equipment?@Monitoring 1

Classes of Application
Proposed

CitizenZEngagement
MissionZand®IS@pps

Ewovao 161. EvésikTikEg KOTYOPiES EQuproydV yia Th dnpéora acodiero [412].
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5.4 Emineoo Enelepyacios Acoousvayv

Me 115 depyacieg Tov gmumédov emelepyaciog SESOUEVOV EMLTLYYAVETAL 1] KATOVONOY TG
Swkwvovpevng mAnpogopias. Ed®d evidocovtar Olec or gvépyelec eVOOUATOONG TNG
GUALEYOLEVTS, LETOPEPOLEVC, cuyKevTpwBeicos Ko emeepyacpévng mAnpopopiog 6e o
KON VITOJOUT] GLGTNATOC, TOV Bol 00N YNCEL GTI GLUVOAIKN ENLYV®OON TG KATAGTAONS, HECH
TOV KEVIPOV gAEYYoL Kot dtoiknomng. [a v kaAddtepn amoddpnon tov Tpdmov TOL AVTO
Aappaver xopa, emAEEapE VoL TEPTYPAWOLE TO KOUUATIO TOV GLUVOETOVY QVTO TO TUNHO TG
OPYLTEKTOVIKNG G 000 dlokpitd vmoemineda, avtd TG 610ikNoNG Kol EAEYYOL Kol aVTO NG
EMIYVOONG TG KOTAGTACTNG, 1 onolo 68 KAOe mepInT®ON GUVAYEL Hidl SLOKPITN KOl GTLLOVTIKN
oy Tov emmédov emeepyocia dedopsvav, avtn TG EyKopng mposwdomoinong (early
learning / alerting). Eivar omdlvta co@éc 011 évo, amd 10, ONUOVIIKOTEPO «OTAM» TOV
emoyyeApatio Tng dNUOGLOG aoPALENG TOL HEALOVTOG Ba eival M emiyvoon TG KoTaoTaong
(Ewova 162). Kdmowo, o6 ta otoryeio mov anapibuodvior oty sikdva £xovv 1on tebei otn
d1a0gom TOL, Yo GAAG VTAPYEL AKOUN OPKETOG OPOUOC KOl RO VO EEMEPAGTOVY MGTE VL

Yivouv ¥E1pOTOGTH TPAYLLATIKOTNTA.

PRESENT FUTURE

Riffleman Radio A\ Helmet Sensor, Conformal
n T . Tactical Radio Devi Body armor Counter-UAS Battery
Voice and data \ (7 ¥ p Wideband voice = Laser Designator = Physiological  Denied GPS SA & Power
recorder - and data Status Monitor Comms /Data System
Wideband Mobile handheld Solar/Kinetic
AW ; Survival kit Squad ISR Energy Harvesting

Ewova 162. O grayyelpatiog dnpuécrog ac@aierag Tov ofjpepa kot tov péilovrog [140]

5.4.1 Awiknon xai éieyyos

Ta kévtpa dtoiknong Kot EAEYY0L TEPIAAUPAVOVY GUOTHUATO, EQPAPLOYES, EPYOAEIN, TOAITIKES
Kol ATopa oV givar vevBuva Yo T GLVVTIPNGT, TN OLKEIPIoT, AELTOVPYIK KOl GUVTOVIGUO
0AOKAN POV TOV KPIGIHOL SIKTVOV EMKOWAOVIAOV UE aEOMIGTO, AGPOAT KOl OTOd0TIKO TPOTO
[57]. H yopota&ikn katavour Toug Kot TUKVOTITO 6E OXE0T UE TIG HoVAdEG mov Ppickovtat
070 Tedio MOWKIAAEL KOl o8 TOAAEG mepimtdoelg e&optdtal and T Yopa, TNV TEPLOYN, TNV
vanpeciop, OAAG Kol Topdyovies Ommg To PEYeBog TG mEPLOYNG KAAVYNG, TIG 1O10UTEPOTNTES
NG OMOGTOANG KOl TOV OVTIKELLEVOD, TUYOV GKOTHOTNTES OV GYETILOVTOL LE TNV TOALTIKY
AVTILETOTIONG. [davikd o oyéom pe TN SLOAEITOVPYIKOTITA KOl AOS00T], OAX TO. GUGTILATO
avtd Bo mpémel vo cvvdéovtal, oLVTOVICOVTOL Kol EMKOWV®VOLV Ympic TpoPAnuora,

EVEPYADVTOC UE OVTOTEAELN, OALA KOl KOWO GTOYO Kol okOmd. XapaKTnploTikd mopadety o
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TETOL®V OVTOTEADV KEVTIPOV amoteAovv Ta PSAP, yio ta omoia éywve AOY0G GTO KEPAAWLO
5.1.2.2.
Kabe xévipo dwoiknomg xor eAéyyov Oa mpémelr va mopéyel TN duvatdTTA TANPOLS
GUVTOVIGHOD TV SUVALE®DY TOL OVOPEPOVTIOL G AVTO, Vo evTomilel kot Bepamedel ypryopa
TUYOV Aettovpykd mpofAnpata, 1 TPOPAUATA SIKTOOV Kol GUVOEGIHLOTNTOC, TAPAKOAOLOET
TNV amOd0GT TOL KOl EVIACOEL GTNV AVadl0PYAVOGCT PEATIOCELS 0md TPMTOTNTEG, £XEL OLOPKT
EMKOVOVIOL UE TIC OMITOVUEVEG PAoelg dedopévev TTov dueco N EUpEca oyeTilovTol LE T
onuocwo acedarewn. I[apddinia, pe Oedopévo OTL OTA KEVIPA OlOIKNONG KOl EAEYYXOV
SLIAEITOLPYOVV TIG TEPIGTOTEPEG POPES TOALOL K Eeympiotol popeic, o mpémel va vdpyet
GaQNG TPOGOIOPIGUOC TOV KOONKOVIOV KOl OPUOSIOTATOV TOGO GE EMIMEDO VINPECIDOV, OGO
Kol €VOOLTNPECIKG. Bempeitan PEATIOTN TPOAKTIKY VO VTAPYEL UVIUOVIO EVEPYELDV Yid
TEPIMTMOGELS OV OTACYOAODV GE EMIMEDO TEPICTATIKOV POVTIVAG, £10C KOl TA Un ouvhion
£KTOKTO YEYOVOTO KOl KOTOOTAGELS OV OTOLTOVV OVOKOAOVS KO GTOLTNTIKOVG XEPIGIOVG.
210 TAGIC10 aVTO TPEMEL VAL €Vl GOPAOS KOOOPIGUEVO TTO10C EMIKOIVMVEL LLE TOLOVG, TTOLOG
SLOYETEVEL TNV TANPOPOPNOY] KOl LE TOOV TPOTO, TOL0G AAUPAVEL TIC OTOPAGELS, TOL0G
SwPifaler avtég otovg emayyehpatieg 6to medio Ko pe mowov tpoémo. EmmAéov, o1 dadwacieg
Ba mpémet var £OVV YOPOUKTAPO GOPNVELLS, OTAOTNTAG Kol EUMIGTEVTIKOTNTOG, EVO Ba Tpémet
vo AapPAaveTol HEPIUVA Y10 KOTAYPOPY] TV EVEPYEIDY Kol amobfkevon OAOV TV KpIoU®V
ototyelmv Kot 6edopévev Yo mepaTép® a&lomoinoT, aAAd Kol €K TOV VOTEPMOV UEAETN Yo
a£LOAGYNON TOL TEPIGTATIKOV.
Kdanoeg amd 11 Asrtovpyucég duvatdtnteg, oAAd kol T emBountég mpodioypopég evog
oVLOTAROTOG doiknong Kot eEAéyyov evog PSN eivon (Ewova 163):
= Oleg o1 duvapelg o évav XApTr, Yo, KOAVTEPT| EXOMTIKY ATOTOTMGT KOl avTidnym
TOV ETLYEPTOLOKDV SVVUTOTHTOV 0O TOVG GUVTOVIGTEG
= AVVOTOTNTO TOAVUECIKNG EMKOWVOVIAG, Yo KOADTEPN AVTIANYTN TOL TEPICTOTIKOD
amo Tov GuvToviaTh kol BéATIoTn a&loAdynon
= Toydra emikovovio eOVAG, o€ Evay YPNOTN N G€ OUddL Y¥PNOTOV, TOAVUESIKNAG
gmkowvoviag e Tig dvuvauelg oto medio (PTT, MCX) pe tic eAéyioteg duvatég
gvépyeleg N kvioelg (éva KAK, évo d1odpaoTikd €ikoviolo eni g 00ovng eAéyyov,
£va. oavadLOUEVO TTOPABVPO TANPOPOPLOY Yio KANGT | acOoTOAN Pivieo, K.AT.)
= ['pryopn kor €0koAn dvvatdtnte evromiopud duvdpewv mov Ppickovial TANGiov Tov
TEPIOTOTIKOD, EKTIUNGNC TOL YPOVOL peTAPaone, avadelEng emt g 00ovng g
Bértiong dwdpoung, @ote va Kotevbvvovial, cvuvtovifovtol kol EAEyyovtol Ol
Stabéoipol TOpot e Tov KoAVTEPO duvaTo TPOTO
= Kotaypagn OA®V TOV evepyeldv (Qovig, eikovev, Bivieo, dtadpoumv, K.AT.), yio

OA0VG TOVG AGYOLS TOV £xovv avaivBel NN Tapamdved
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=  EOkoAn SAELITOVPYIKOTNTO € CULVOQPEIG VLANPECiEC Kol cvvepyasio yopic vo

amorteiton TOADTIHOG ¥POVOG Kot EVEPYELQ.
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Ewova 163. XapoKTnploTikd 6TIypéTume KEVIPOU SL0IKN GG KoL EAEYYOV KOl AEITOVPYIKOTITES OVTOV —
Hytera Command and Control center™

5.4.2 Eriyvwon tis KaTdoTacHS

H évvown g emiyvoong tng KOTAGTOONG GLUVOVTATOL GE TOAAEG TEPMTMOGELS OTN
BpAoypapia wg cuvdvoun g Kowvng emtyelpnotakng ewovag (Common Operational Picture
- COP). Qotdo0, apopd o katdotoon mov cuviotd to anotédeoua g COP, kabmg Ola ta
ototyeia tov PSN mov €yovpe avoilvoel mg Tdpo TapEYOvV T S1K1 TOLG GLVEIGPOPE MCTE VoL
TPOKOYEL TO emMBuuNTo, Mote vo odnynbodue e Ayn amdeacns. Ot ypovor PeTald TV
otadimv wov mapovcidlovtol otny Ewdve 164 sivor 1o npmto kpiciuo ototyeio, evad e&icov
ONUOVTIKA KPpIvovTal 1 TANPOTNTO TG TANPOQOPIaG, 1 EYKLPOTNTO Kol £YKOLPT OITOGTOAN
™mg, N adldhewmtn pon Kpiciwmv dedopévav, kobmg veiotatar eEEMEN Kol 6E OAEC GYEdOV
TEPIMTMOGELG SUVAUIKT] LETAPOAT TV GUVONKOV.

Ta otoyeion TOV CLYKETPOVOVTIOL GTO KEVTPO Oloiknong Kot eléyyov, emefepydlovior Kot
enovadofipaloviol oto mEdio, MOTE 0L TPDTOL GVTATOKPITEG VO GUVEIGQEPOLY KO TTAAL
npocleto otoyeic. H OSwdwkacio avtf oakolovbei o emavoiapfovouevn dlodikacio
UETAPOPAG JESOUEVAOV KOl TANPoedpNnone, Kabmg 1o (Ntoduevo &ivol TO VTOKEUEVIKO
otoryelo ™G avtiinyng kdbe TPOTOL CAVIATOKPLTH, ALY KOl TOV YEPLOTAOV GTO KEVIPO
EAEYYOL VO LETATPOTEL OE OVTIKEUEVIKO GTOLYEIO TOV GUVOETEL VOl TEPIOTATIKO.

210 onpeio avtod a&ilel va otabodpe ony TOADTIUN cLUPOAN TG TEYVoAOYia. Kot capmg dev
OVOQPEPOUOOTE OTNV TEYVOLOYID TTOL EYEl «avaldfery va cLAAEEEL TV TANpoPopia amd To
7edio, 1 vo TN HETOOOCEL 0TO KEVTIPO EAEYYOV, OAAG otV TEYVOAOYia oL emwpileTon TV
tayotatn emeepyacio g mAnpoopiag. O Oykog TV OedoUévmV OTIG TEPICCOTEPES

TEPMTMOOELS KPICIU®V TEPICTUTIKAOV Ival TEPACTIOE Kol 1 eneepyacio Tovg Ba mpémetl va

52 https://www.hytera.com/en/product-new/command-dispatch/public-safety-command-control.html
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AaPel yopo 1avikd oe eLdyloTo XPOVO, N 68 KABe TepinTmon og ypodvo mov dev Ba amofel
emlnuoc kot Ba €yel g amotélecua v andis avBpoamnivov {oov. H avBpomivn
mapéuPoacn Kot eveuia otnv TEPITTOOT VTN €YEL CNUAVTIKODS OVTITAAOVS, 0TS 0 YPOVOG
Kol owbeoodtTo TOpwV. Xvvenmg TN AVon koAeitol va ddoel M texvoroyio HEGm TNg
TEYVNTAS VONLOGUVNG KOl TV S1001KAGIOV ATOd0TIKNG EneEepyaciog Leydlmv 0edoUéEvmV, e
™ ovuPforn aAyopiBuwv g unyovikng pddnoneg. To medio avtd eppavilel, 6mwg sivol
AVTIANTTO, TEPACTIC TMPOKANGES, ®MOTOGO £xel Pacikd mpoPfAnuate mov Oa mpémer va
£emepaoTOLV KOl TO KOPLo €& avT®dV gival n alomiotia Tomv dvvaTol Vo TopEYEL.

Eivar avtovomto 01t 1 emlyvoon ¢ kotdotaong tepthapupavel Eva evpd eacpo E0TAGHOD,
AOYIGUIKOD KOl DAKOD 1oL GLVEPYALETOL Yio Vo 00Ny oEL 6To emBuuntd amotélecpa. Avtd
OUVAYETOL KOl OO TO mapadetyua tng emiokdnnon mov mopovoidotnke oto [413] yo to
GUGTHKOTO ETLTHPNONG YDPOV GTO TANIGLO TNG ONUOCLAG OCPAAELNG, OOV EKTOC T®V GAAMV
avadeiyOnkav ta TpofAnuate a&loldynong TV 0eS0UEVOV TOL GUAAEYOVTOL OTTO TO O1APOPa
UEPT TOL JIKTVLOL, KABDEC 0 ATMTEPOG GTOYOG TOV GUGTNUATOV EXITAPNONG VAL 1) CLTOLLOTN
a&loAdynon TV dpacTNPlOTTOV TOV TEPPAALOVTOG Kol 1) EMGTUAVOT KOl TOPOVGINCT) TOV
VTONTOV GLUPAVTIOV GE TPAYLOTIKO YPOVO GTOV YEIPIOTH Yo TNV TPOANYT EMKivOLVOV
KOTOOTACE®MY. XTI GUYKEKPIUEVT] €pyacio, Yo OomodOTIKN 0E0moincn TV Oedouévev
TPOTAONKOAV TEYVIKEG GLYYDVELCNG OLTAOV 7OV OSVVAVTOL VO, 001YNCOVV GE PEATIDUEVES
EKTIUNOELS, OAAGL KOl TN YEVIKOLTEPT] ELPOGTIO TOV GLGTHUATOS, AELOTOIBVTOG TOV TAEOVAGHO
OV TPOCEEPOLY TOAAOL aucOnTipeg mov Tapatnpodv v 181 oknvi. XOUUOYOl GTnV
mpoondbel avtol kabiocTavior ot gupuelg aeOntpeg, ol omoiol givor eomMopévol pe
WIKPOENEEEPYAOTEG YIOL TNV €KTEAEOT KOTAVEUNUEVNG enefepyaciag Kol VTOAOYIGU®V
SedOEVOV, LEUDVOVTOG TOV VTOAOYIGTIKO POPTO EVOG KEVTIPIKOD KOUPOL emetepyasiog.
Téhog, 0 TAEOV OMUAVTIKOG GUUUOYOG OTNV Eitevén BeATIOUEVC ENLYVOONC TG KATAGTACTG
givar ta gupvlovikd diktva emkowvoviog kot cvykekpyuéve, to 5G. XopoaktnploTtiko
napaderyua tétolag vionoinong ot PipAloypagia eivol 1 epapuoyn mov tpdtevay ot [414],
ol omoiol alomoincav Tig duvatdtreg tov 5SG MEC vy ™ Pektiouévn emiyvoon g
KOTAGTAOONG GE GLYKEKPIUEVT TEpimT®oN ypnone, kotd v omoio to {nrovuevo givor va
dnuovpynOel omd ta oYNUOTO AUECTG EMEUPACTC TOV VLANPECIOV ONUOCLOC AGPAAELNG

AGQPUANG Kot avoryt dtadpoun 01EAevong acbevo@Opov, TOV LETUPEPEL EMETYOV TEPLGTATIKO.

01 (7] 03 04

Technology Real time Data cop Situational Awareness  Informed decision

Ewéva 164. Ttadra péypr ™ Mjyn omoégaong oc &va PSN®

53 https://www.comtechlocation.com/blog/situational-awareness-in-public-safety
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Ewoévo 165. Eriyvoon ¢ KatdoTaong pe ovadpoporoynon dsdopivav 0<ong, Toydtntos, 1 Opov 6€
TPUYROTIKO YPOVo KoL xpion cvetinatos 5G MEC [414]

5.5 Emimeoo epopuoymv

210 eminedo £papuoydV cLAAEYovpe Ko emeEepyalopacte ta dedopéva mov petadidoviot
omd 10 eminedo SIKTLOL MGTE Vo TPAYHOTOTOOOVV KATOEG TEPAUTEP® OlEPYOTIES OTO

mAaiclo a&loAdynong Kot a&loroinong g TANPOPOPIias. LVYKEKPIUEVA, GTO EMIMESO AVTO:

(DIpaypatomoteitan Eekobapiopo Kot amdppyn TxOV TEPITTOV 1 UN XPHCIU®V SEGOUEVOV

Yol TNV OOPLYT VIEPPOPTMCTG TOV SIKTHOV.

(ii)Yhomoteital po apyikn opadomoinern tov TAnpoeoptdv mov Oa 0dnynoel omodotikd oe

TKOVOTIOUTIKG EMITEd O KATAVONOTMG KOl GUVELOTTOTOINGNC TG KATAGTUOMG,

(iii)'ivetarl oOyKpion TOV TANPOPOPLOV TOL SEXOUOCTE UE YVOOTH KOUTAYEYPUUUEVO LOVTELD
avTidpaoNg, TOV 0dNYEL G IKAVOTOTIKEG TPMTEG EKTIUNGELS TOGO GE TEYVOAOYIKO, OGO Kol
o€ peoMoTIkO eminedo. Méoa amd Té€Toleg dldkacieg eivol €PikTd vo odnynbovue ce
BérTiom avamTtuén VTOGTNPIKTIKGOV doudv Tov dikTvov emtkowvmviag (UAVS/pourdr, k.A.),
0€ EMAOYEG KATAAANA®Y SLodpoUdV Kol BECEDV TOV TPOTOV AVTATOKPITOV GTO TTEdI0 Kot

GAAEC ONUAVTIKEC OTOPAGELS TTOL AAUPAVOVTOL GE TPAYLATIKO ¥POVO.

(V)Zvykevipodvovial mAnpogopieg mov odnyodv oe eEaywyn yvodong ovuPdviov EkTaktng
avayKkng kol SpacTNPOTAT®V avTIOpaoN G Kot a&lomolovvTal KaTOAANAL GAleg PBondntikég
Baoewg Sedopévov (my. Zvotquoata eoypagikav ITAnpopopidv (GIS)), Hiextpovikd

unTpdo vyeio, K.oN.).

Xe omOAvTN avoAoyio. OPIoHMV, Ol JlEPYOCiEg MOV EVIAGGOVIOL OTO EMIMEDO EPUPUOYDV

opifovtar g Mission-x Platform. Me tov 1pdmo avtd TepLypaPETOL 1| GUVOAIKY TAOTOOPLO.
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oL TEPIAOUPAVEL OAEG TIC LINPEGIEC KOL TIC EPOPHOYEC TNG AMOGTOANG, TOGO TOV TPATOV
OVTOTOKPUIIOV, 0G0 Kol T®V ovOpOT®OV TNng ONUOclag ac@AAENS TOV OPOLV GTO KEVIPA
eléyyov Ko dloiknong. Avo peydieg xatnyopieg meptypdeovv 6ca NMon avaeépbnkav. O
€leyyog ko 1 opadomoinon dedopévev kat 1 aEloAdynon Kot a&loroinon g SloKvoOeEVN S
mnpoeopiac. o apedtepes €€ avtdv Kot To oToLyEin TOL TIG GLVOETOLV EYEL Yivel EKTEVIG
avagopd. Qotdco, TANP®S cuvontikd Bo avoaeepbovdue oe oTolKEion mov BewpovvTal
a&loonueimta yio ke Oepotikn. Ao NTaV ¥PNGILO GTO GNUEID AVTO VA YIVEL UId ETIGKOTNOT)
NG TUAIKNG SOUNG TNG apyttekTovikng evog PSN kot tov ototyeiov mov 10 cuvBétovy, Ommg
avtd amotvr@vovtal otnv Ewkdva 166, o ote ot cuvéyeln vo UTopEGOVUE Vo avTIANQO0DLE
To. onueio ovoeopdc Y To EMINESO EQUPUOYDV, TO ONOI0 OVLCIOCTIKG VAOTOEL TNV

eneéepyaoio TV 0EdOUEVDV.

Omni diversity

a

1 Dispatch/supervisor
console
Can be combined /
- To other LMRs

- ’V
-
4 If \
Ilr m ‘.l
| - ==} h 11101
+ Data terminal Radio unit .~ —
~ - (HRLY
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|

T I S Switching =
e R;E;O center Data centers,
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B | To PSTN
Radio unit ’—.
)
F-— 13
Network
<« » Communications links management

CAD—Computer-aided dispatch
LMR—Land mobile radio
PSTN—Public switched telephone network

Ewova 166. Tomukn apyrrektoviky evog PSN [415]

5.5.1 'Eleyyog kot opadomoinen odouévay

Kopuo copporn otov €leyyo kot opadomoinon Tomv dedopévmv, Agttovpyieg Kot TiG 0moieg
HEYOAEC TOCOTNTEG OEJOUEVOV CLYKETPpMVOVTOL Kot emeEepydlovtal €yovv V0o Paoctkég
TEYVOAOYIEC:

(o) Ymodoyiopog aryung morlaming tpdcPaong (Multi-access Edge Computing - MEC)
(B)Xvyydvevon dedouévav (Data Fusion)

5.5.1.1 Ymoloyiouog ayyung morlaming xpocpoons (MEC)

To MEC e&ivat évag T0T0¢ 0pyITEKTOVIKNG OIKTOOV 7OV TOPEYEL SVVOTOTITES VITOAOYIGTIKOD

VEQPOLG oTNV Gkpn Tov diktoov. O otdyog tov MEC givar va, peidoet tov AavOavovta ypovo,
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va eEaoparicel eEoupeTikd amOTEAEGHOTIKY Agttovpyio SIKTOOL KOl VANPECIOV Kol VO
Beltiwoel Ty gumeilpia tov meddtn. Onwg avapépape 16M oto kepdiao 4.11.2 apopd cg o
e&éMEn ko Bedtioon tov cloud computing, kabmg pe otdyo va ADoegl o TPOPANUATO TOV
LT gpEovilel HETAPEPEL TOVG VTOAOYIGLOVS GTO (KPO TOL SIKTVOV Kol EMOUEVAS TTLO KOVTA
610 ypnotn N oty myn Tov dedopévav. Ta texvikd Kot apyltektovikd TpodTLTA Yol
VIOAOYIOTEG QyUNG TOAAATANG TpOSPacng €xovv avamtuyfel kvpimg omd to ETSI ko
pdlorta oty 17" ékdoon, 610 TAicto g avamtuéng tov 5G.
Boowd mieovektuota oo MEC eivar 011 o1 epappoyéc amodidovv KoADTEPO Kol Ot
gpyooieg emefepyociag yivovioar mo ypnyopa kobdG €KTEAOVVIOL KOVIQ GTO GNUEI0 7OV
ypnowonotovvtol. To mepifdriiov MEC emtpénet e&apetikd younid AavBdvovta ypovo Kot
VYNAO gvpog Lovng, poll pe 0edopéva Kot TANPOPOPIES SIKTVOV PUSIOPOVOD TOL UTOPOVV VL
¥PNOILoTonfovy amd epapproyég o mpayuatikd ypovo. Ta diktva padrorpdsPacnc (RAN)
glvar kpiowa onueia ovvoeong petalld TOV CLUGKEVAOV TEAIKOD ¥PNOTN KOl TOL LIOAOUTOV
dwktoov evog yeptot. To RAN cuvdéel cvokevéc TeEMKOD YpNOTN LE VANPEGIEC TOV
gvepyomowovvtar amd tov mapoyo. EmumAiéov, or viomomoeig MEC koBiotobv 10 RAN
TPOcPAGIo 68 ££0VGLO00TNUEVOVG TPOYPOUUATICTESG EPAPLOYDV KOl TAPOYOVS, YEYOVOS OV
TOVG EMTPENEL VO YPNCUYLOTOOVV VITOAOYIGTIKY| OKLY| GE EMIMEDO EPOPUOYNS, KOOBDG Kot o€
YoUNAOTEPO eMimedo AEITOVPYLDV SIKTVOV Kot ene&epyaciog TAnpopopidv [416].
Ao v 181 TN TpokvTTEL 6TL Ta Pacikd media epapproyns g apyirektovikng MEC eiva:

= AvoAbdoelg dedopévav Kot Pivteo

= Ymnpeoieg mopakorovdnong tonobesiog yio KivnTég GUGKEVEG

= 0T kot Stoovvdeon cvokevav 10T

= Emauénpévn TparylatikoTTo Kol EIKOVIKT TPy HOTIKOTN T
55.1.2 ZXvyywvevon dedousvwv (Data Fusion)

To Data Fusion meptAaupavel tv evomoinon 6£d0pEveOV Kol yvaoNg ond dapopeg myég
uéco omd Sidpopec uebodovg kar TN ypnon oxeTKOV aiyopibuwv [417]. Zmv idwa
EMOTNUOVIKY] EMIOKOTNCN  OVOQEPETOL  OTL 1)  oLyy®vevon Osdouévev  eival  E€vag
TOAVETIGTILOVIKOG TOUENS OV TTEPIAauPavel TOAAG edia kot gival dOokolo va kaboplotel
o caen kKot avoetnpn ta&vounct. Ot ypnoiporotovuevee uéBodot Kot TeYVIKES UTopovV va
YOPOTOOV GOUPOVO, LE SAPOPO KPLTNPLoL oL HETOED GAA®V TEPAaUBAvouy TIG oY£0ELS
uetald 1oV Tymv 0ed0UEVMVY, TOVG TOTTOVE Kol TN Vo™ dedoUEVOV, TO €100¢ TOVG (UETPNGELS,
OGNUOTA, YOPOKTNPLOTIKA, OTOPAUCELS, K.AT.), TO €Mined0o avApelng Toug Kot TEA0G TOV TOTO
NG OPYLTEKTOVIKNG TOVS (KEVTIPIKY, ATOKETPMOUEVT], KATOVEUNLEVT)).

O k600G NG dNUOCLOG AoPAAELNS, EWOIKOTEPA LE TN LETAPACT TNV EVPLLOVIKT TEXVOLOYia
emkowvmviag kot Tig epapuyoéc tov 10T, Tapdyel mAéov peydio oyko dedopévov. Emmiéov,

TOL OKOTEPYOOTO OEJOUEVE TOV GUAAEYOVTOL OO Oldpopa TePParrlovia eivol €Tepoyevn,
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ovvBeta, ated] kol efoupetikd peyding KAlpaxog, yeyovdg mov Ompovpysl ™ Pactkn
TPOKANON TNG LETOTPOTNG AVTMV GE YPNOES Ko emeEepydoieg mAnpoeopiec. Ola ta €idn
teyvoloyidv  enefepyaciag  Ogdopévev,  copmepAoUPovouévng  EVOEIKTIKGL NG
npoemeEepyaciog, Tng amodnKevoNs, TG LETAPOPAS, TNG CLYXDVELCNG, TNG AVAAVONG KoL TNG
QVAKTNONG TANPOPOPIOV EIVOL GNUOVTIKG Yl TV EmiAvoT anTdV TV TpofAinudtmv [418].

Qot6c0, emhééape va ovapePBOLUE EVIEADG EVOEIKTIKA GTN GLYXDOVELGCT TOV OESOUEVOY,
KaODC TOPEYEL TN SLVOTOTNTA EPAPUOYNG Evo gupOTATOL TTEdio £peuvag Kot pebodwv. Mia
amd ovtég mov Egympilet etvar 1 unyoavikn pdonon, kabdg oe TOAAEG TEPITTAOCELS £XOVUE VO
YEPLIOTOVHE OTEA] KOl OKOTEPYQOTO OEdOUEVO, Omd TO ONOi0, TPEMEL VO GUVAYOLUE
a&10mMIoTEG, TOADTIUEG KO OTUOVTIKEG TANPOQOpies. Mia €pguva GYETIKA HE TG pebBddovg
ouyy®vevong dedopévav mov Pocilovior ot pnyavikny pabnon mopovctdleTor and Tovg
[418], o1 omoiot avadeikviovy éva povtédo ov evepyel Data Fusion pe unyovikn pabnon kot
VIEPEYEL CLYKPLTIKG UE TIC KAOGGIKES TOOVOTIKES TEXVIKEG, KOOMG OVAVEDVEL EVIVTIOGLOKA

TIG TEYVIKEC GVLVTNENG TPOCPEPOVTAG TNV IGYVPT TKOVOTNTO VTOAOYICUOV Kol TPOPAEYNC.

5.5.2 A&woidynon kou alromoinon winpopopimv

H Poown Aertovpyikdmnra mov meptypdeetor £0d eivor n e€aywyn yvodong cvufdaviov
EKTOKTNG OVAYKNG KOl OPACTNPLOTHTOV avVTIOPAoNG. X' 0UTO GUVEICPEPOLY GTUUVTIKGE TO.
dedopéva amd daleg Pondntikég Paoeig dedopévmv, ta omola gite AapPdvovion €totua, gite
ene&epydlovrol KatdAAnia Kot divouv T Sk Tovg TpootiBépevn a&io 0TI EPapUOYEG TG
dnuoolog acpdrelag. Xto onpeio avtd Eexmpiocape kot Bo avaeepbodue oe dvo Pacikd
OTOL(El0l TOV GLUUETEXOVV GTO EMinedo eMeEEPYAGING, TO OTOI0 Yo AOYOLG EVPVTNTUG OPOV
OVOUAGOLE EQPOUPULOYDV:

(o)Zvotuata dayeipiong apyeimv (Records Management Systems - RMSSs)

(B)REST APIs

55.2.1 Zvotijuota dayeipiong opyeicwv (Records Management Systems - RMSs)

Ta ovotquata dlayeiptong apyeiov amobnkedovy, avaktovy, dotnpovy, apyelodetovy Kot
TPOPAALOVY apyEin, CLTOLOTOTOIOVTOG TIG OOIKACIEG KOl UEIDVOVTOS TIG TOUVOTNTEG
avOpmmvov AdBovs. H cupfoin toug Aomdv otn dnuocia ac@aAcLlo gival onuovTikny kabdg
Sbétouy  AsttovpykoOnTeg amobfkevong opyeiov Yoo KWWNTEC GUOKELEG, Yo TNV
napakorovOnon Tav dpactnplotHTev oto mtedio [419]. Tty o YR yiverol po EKTEVHG
OmOTONMWON OTOATIOTIKOV EYKANUATOAOYIKOV ototyeiov tov H.ILA. ex 1ng omoiag
wpokvITTOVY 10, dvucbempnto peyédn kot n €€ avtod avaykodtnTe vo. veapéel eEaymyn
YVOONG, TOV GTNV TPOKEUEVT TEPITTMON APOPd O KPIGIUNG ONUACIOG TANPOPOPIES, HECH

NG TEYVNTAG VOMUOCHVIG Kol GAA®V TEXVOAOYIKGV ADGEDY TTOL O oG OmAcYOAGOVY GTO
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£YY0¢ TeEYVOAOYIKO HEAAOV. Q¢ cuumépacio Katadevvetat 0Tt oo RMSS £yovv cuykekpiuéveg

®eéAelEg TOV cuvoyilovtat ot akdlovba [419]:

Xviloyn kot avdAvon dedopévmv. H ko yprion dedopévev BEATidVEL TNV OLAOTKN
gpyooia kot T Ayn amo@dcemv, Kafdg eTiong TNV 0GTUVOUELGOT KoL TIG EPEVVEG,.
2VYKeVTPOTOINGoN EPELVNTIKOV dedopévmv. Mo kevtpikr| fdorn dedopévav TeplEyet
oTolkEln, OWKOyeEVELOKA opyeia, PlopeTpicd otoyeio kol mowwkd 1otoptkd. Ta
TPOTLTO. KOl Ol TAGEIS OEOOUEVMV EMTPENTOVY TNV TPOANTTIKN CTEAEXWOOT KOl TNV
KOTOVOUT TOPOV.

Eyiinuotoloycég minpopopieg. H yoptoypdonon ocvuPdviov emitpénel otnv
aoTuvopio va mapakolovbel oknvéc eykAnuatog, va Ppioketl potifa (Modus operanti)
Kol Vo TPOPAETEL TNV emOVAANYT, BEATIOTOTOWDVTOG TOVE ¥POVOVG QVTIOPOOTG KOl

TNV Kotavopun Topwv.

Mo cepd and a&idrhoyeg epappoyéc RMS €xovv viomoinBel kan £xovv evtayBel oe vnpecieg

dNpocLog acPdAElng TayKOoUImS. Ao TNV TPAEN Kol TNV avaTpOQodOTNGY, GUVOLOCTIKA LLE

TNV EMKOLPOTTOINGT TV TEXVOAOYIDV OV TIG VITooTnpilovy dopkdg Pedtidvovtal. Ta kdpla

YOPOKTNPIOTIKG ovTOV avarvoviol ot cvvéyeto (Ewkova 167), evd éva otrypdtomo 00oving

APNOTN TOV KEVTPOL EAEYYOL mapovotaletar oty Ewovo 168 [420]:

Agrtovpyieg Pondelag. Plkd mpog TOV ¥PNOTN OLOSIKTVOKG GEUIVAPLL, EVKOAM
KOTOVONTA UNVOUOTO GRAAUATOG, VTOCTAPIEN KOl EKTOIOELON amd TOV EKACTOTE
wpounevt

Mevov kot evtorés. Katavontd kot opyavmuéva, pue Aoyikd tpomo

Taydmra kot axpifeia. No vrootnpiletor duvatdmmra YpRyopNns E€100YMOYNG Kol
OVAKTNONG

Anpiovpyio TOTIKGOV avaeopmv. EVKoAeg kol EKTUIDGILEG POPLES OVAPOPDV
EvkolAia yprione. Aoyiopiko @iikd Tpog to ypiotn

[Ipocappoyn. EvkoAn TapapeTpomoincn tov AOYIGHIKO GOUPOVO [E TIG OVAYKEG TOV
OpPYOAVIGLOV

Avvatotnrta dtayeipiong eyypapdv Ko  OAn T Sidprela Tov KukAov Lmng
Avvatotnra dwyeipiong eyypaemv og Ohes T pHopeés. Na givor epikti 1 dlayeipion
EYYPOPDOV CE OTMOOONTOTE HOPQY|, E€ITE EYYPAQ®V G YoPTi, £ite MAEKTPOVIKA,
HIKPOYPOPIKA, EITE OMTUCOAKOVOTIKE.

Avalftnon eievbepov keévov peta&d mediov. No emrpémetor 1 avoalnitnon

eAeb0gpov Keévoy 1 AEEEmV-KAEIOIDV 6€ 0L TOL TTESTOL
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Ease of use Help Features Customization

Menus and Generation of Speed and
< d Standard Reports Accuracy

O
E
Manage Records in Free-Text Handle Records
All Formats Searching throughout Life Cycle

Ewova 167. Kopro yopaktnpietikd te@v svetnpatov RMS [420]

Drivers Uc  N7600987

..... - 1 Vehicle L CATCHME

Make CHEVROLET

Model  CAMARO

Age Range
Ofersatety (1) ERTEEE

(w200 1303270001
|srarons PEOCK, Di5po AD 1305070003
31672015 261.2PC: Sexual Battery 1503160001 156
1ef2007 4595, 182(A)(1) PC. J8AAN3) PC

/s 22350 VC BASIC SIFE0 LAW

Ewéva 168. Mapaderypo RMS cvotipotog ko G‘l’l‘{pl(')‘l'l)ﬂ()“‘(u)

5.5.2.2 REST APIs

Ta Web API givar 1 yoyn g avartuéng etov, Topéyovrag to back-end kot T ecmTEPIKEG
EMIKOIVMVIEC Y10, TI] GUVTPUTTIKT TAELOYN QIO TOV GOYYPOVOV EPUPUOYDOV 10TOD KOl KIVI|TMV.
O1 kAnoelg Web API avtimpoocorebovv téve ond 1o 80% Tov GLVOLOL TNG EMOKEYIHLOTNTOG
1010V, eved ta REST APIs eivar paxpdv o mo kowvdg tomog web API yia vanpeoieg web kot
wikpovmnpeoieg [421].

Mg dedopévn v gvepyn epmhokn Tov cloud kot ) petdfoon otig pukpovmnpeoieg, éva API
kafiotator mAéov Pacikd otoygio, koBdG emMTPEMEL OTIS EPOPUOYES AOYIGUIKOD Vo
OAANAETIOPOVV PETOED TOVG KO VO EAEYYOVV TOV TPOTO LE TOV OO0 YIVOVTOL TO CLTHUATO.
Yrdpyovv mAéov mepiocdtepa amd 24.000 dnudowe APl mov ypnowomolovviol omd
EKOTOUUOPLO TPOYPOUUOTIOTEG KO EKOTOVTAOEG YIMASGES OPYOUVIGUOVG GE OAO TOV KOGLO.

Enopévog ta APIS yivovtor 1 poyokokoAd TV TEPIGGOTEPMOY CUYYPOVOV EPUPUOYDV,
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Kdmoleg amd TG omoieg vmootnpilovv kAl T ONUOCIA acPdiEld. Xto 0QéEAN Twv APIS

EVTAOOETAL OTL Ol ¥pNoteg €xovv TPOGPootn o€ gvaicOnta dedopéva Kot GAAOVS TOPOLS

SKTOOV, OTTMG TG EPOPLOYES Kot TIG cuokeVég [oT. Qotdco, ta APIS etvar Wiatépw gvdimta

o€ po ToKAia emBécemv mov pmopel va odnynoovv ce TapaPlicels dESOUEVOV Kl G

napofracelg diktowv [422].

Yrdpyovv d0o kupiopyeg emAoyEg Yo TpdsPacn og vnpecieg 10Tov pécw API:

[MpwtoKoAho wpooPaocng amiov oviikelpnévon (Simple Object Access Protocol -
SOAP), mov apopd 6€ TPOTOKOALO ETIKOIVOVIOG

Avtpoconevtikn katdotaon petapifoaong (Representational State Transfer API -
REST API ® RESTful API), mov apopd 6€ £va GOVOLO OPYLTEKTOVIKMV OPYDV Y10 TN

UETAO0GT dESOUEVOV.

H ypnon tov REST APIs oe gpappoyég omuociag aceaielng mapovstdlovy o@érn mov

tavtifovtol pe TG emBuUNTEG AELTOVPYIKEG OMOUTNGCEL, TOV OIKTOVOV 0ovT®V, Kobdg

yopaktnpifovrol amd:

Eveli&io: E&apetikd evéhikta, tkova vo xeipilovtan éva evpl @AGHO oUTUATOV Kot
Vo TOpEYOVY OEJOUEVO, OTOVG YPNOTEC GE TOAAEG UOPQEC, MOTE VO TOPEYOLV
KOADTEPT EUTEPIO GTOV YPNOTI.

Amlomto: Evoouatdvouy teyvoroyieg 10100 oL €00V 101 EQUPUOCTEL, ETOUEVMG
glvar oA ot dnuovpyio Ko xproTn TOVG.

Emextacipdmra: O ocuvdvacpdc amidmrag kot evehéiog ta kabiotd e&aipetikd
enektdoa. Mmopobv  va  ypnowomonfovy  ywo TNV emikowwvio, peTaéy
OTOL0VONTTOTE AOYIGUIKOV, aveEaptnto amd o Heyédn N TIg SLVOUTOTNTES OVTOV TOV
KOUUOTIOV AOYIGUIKOD. AKOUN Kol OTOV U0, EQUPUOYT UEYOAMDVEL KOl GLAAEYEL
neplocotepa dedopéva, 1o REST APl Ba pmopeil va emelepydletor ta artrpota
YPYYopa Kot e akpipeta.

Texvoloywn  aveCoptnoia. I[lapopévoov  avedptnro amd ™  YAdooW
TPOYPOUUATIOUOD KOl TO TAQIGIO O©TO ONOI0 OVOTTOGCOVIOL Ol  OVTIGTOU(ES

EQUPLOYEC.

‘Eva. Bacikd epyareio yio T ONUOCIo ACQALELN, TOL VAOTOLEL EQAPUOYEC YEMEVTOTIGHOD KOl

«TOVED OYETIKES Qappoyés eivar To REST APl GeoServer™. Emontiky] amotdnmon tmv

TNYOV 0£00UEVOV TTOV GLUVOEETOL KOL TOV VANPECLDY TOV TPOSPEPEL TPOKVTTEL 0TIV Ekova

1609.

% https://docs.geoserver.org/stable/en/user/rest/index.html
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Data Sources Services

Vector files Vector data
Shapefile Shapefile, GML2,
o GML3, GeoRss,
,&xes GeoJSON, CVS/XLS
Database 2%
PostGIS, Oracle, W Styled maps
and others Web Map Service PNG. GIF. JPEG
We TIFF, GeoTIFF, SVG,
b,
oL, PDF, KML/KMZ
Servers %é,e
L5
WFS, ArcSDE G S Niee
eolerver Raster data
KML GeoTiff, ArcGrid,
Raster data Img+World
GeoTiff, NetCDF, 7 .
ArcGrid, ECW, & 3
ImageMosaic, JPEG2000, \ G°°g|e
KML superoverlays

Worldimage and others
Ewcova 169. TInyég dedopévev ko vanpesics Tov GeoServer REST API®

5.6 Acgdicia

Extég and v a&lomiotia,  acediela glvar To Kopupaio kprtiplo a&loAdynong Kot pio amod
TIG OOWMPAYUATEVTEG OOUTIOELS TOV SIKTV®V dNUOGLOG aopdiens. Emopévmg, n avnouyio
OYETIKA pe Ta mapeyopeva enimeda aceaieiog kabe PSN eivar dikaroloynuévn, kabadg 1o
SwkOPevpa givor peydho Kol 0 OVIIKTUTOG WG oamotuyiog, N €0T® actoyiog okOun
LEYOADTEPOG.

Elvar amoldtmg amopoitnto 10 mpoconikd e dnuoclo ac@diein vo, Exel mpdcPacn oTig
TANPOQOPiec OV YPpelGleTar Y10 Vo, SIEKTEPALDGEL TNV ATOGTOAN TOV, OTME Y10, TOPAOELY O, Ol
TANPOQOPIEC EYKANUATIKNG SPAGTNPLOTNTOC OTOUMY TOV TEPIEXOVTOL 0 PACGEIC dEdOUEVEOV
TOV KEVIPIKOD GUOTNUATOS TNG EYKANUOTOAOYIKNG VANPESING, ®GTOGO TO TPITTLYO NG
ac@iielag Bempeitol «ek TV @V ovK Gvevy. H eumiotentikdmra, 1 aKEPOLOTNTO KOl 1|
dbeoudTa evrdocoviar otig foaocikég anartioselg kdBe PSN [423]. Eto mhaicio g idlag
£€PEVLVOC TPOEKVYE OTL Ol EMAYYEALOTIEC TNG OMUOCLOC AGPAAELNG epeavilouy peyaAvtepo
TOGOGTO OTOUAKPVGUEVOV GUVOEGEMV GE GYECT] UE AAAOVG TOUEIC, YEYOVOS TOL awEAveL TV
empavelo, enibeong. TapdAinia, eaiveror 6TL Exovv GOEN EMLyvmON TNg KOTACTAONG KOl
KOTOTACOVY TNV OCQAAEW. OEVTEPN O ONMOLOALOTNTO OTNV lepapyia Tng Alotog ToV
UTOTHOE®V e T0600T0 61%, miow amd v adlomotia (85%) Kot umpootd amd TV TohTNTA
avamtuéng (44%), v gveléia (33%) ko v avBextikotnto (32%). MdMota, a&loonueinto
glval 0Tt 01 TEPLEGOTEPEG OO TIC YNPECIES ONUOCIOG AGPAAELNG PEPOVTOL VO YPTCULOTOLOVV
eplocoTEPEG Omd evvid (9) dlpopeTikég dlovvdedepuéveg teyvoloyieg oto medio (Ewova

170).

% https://www.youtube.com/watch?v=Na79e-eK4Ik
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Ouwg, axdun Kol 6tov Topén NG ONUOCLOS ACPAAELNS £YOVV KOTAYPOPEL TOAD cofapd
mePOTATIKG Topaflbdcemv Kol kKuPepvoembBécewv. MdaAlota, tov Kopd g movonpiog tov
COVID19 ot emBécelg avtég av&ndnkov onUovIIKa o€ TayKoopo eninedo. Méypt tdpa Exet
avapepBel apketég Popég N omovdaldTnTa Vo dtacPoriotel e kdbe tpoOTo avTn 1 Wiaitepn
omaitnon.
To xOplo kar Pacikd TpdTo Prina mov B wpémel va AapPdvel ydpo apopd GtV aviyvevon
Kol OmopOvVmon TG OmEMg. Zopeovae pe to [423] tunuatikny otdyeuon Tov GueTNUATOV
acpoireiag Tov PSNS Oa mpémet va amotelobv:
= O éAeyyog NG KLKAOQOPiOG Kol XPNOMG, OOTE VO TOPEETAL OGVPUATN TPOSPacn,
Yopic vo topeumodiletar 1 GLVOAIKN AGPAAELNG TOV SIKTHOV.
= H katd to duvatod oviyvevor Kot EA0yIoTOToINoN TV EI6POAMY 6TO diKTLO
= H tunuatomoinon Tov OIKTOHOL Kol UAAIGTO G Ol0KPLTONE TOTOVG KLUKAOPOPiaG
dedopévav, dote oe gvdgyOuevT emifeon va gival QIKTO VO OTOKOTTOVTOL TUALLOTOL
KoL VoL SN ULIOVPYOUVTOL GTEYOVE OEGOUEVOY
= H datrpnon Kot dtoyelpton acareiog Kot KpUTTOypaplong dESOUEVAV, 1WOOVIKA 0T

aKpo o€ GKpo

IPS/IDS
Web Filtering
Application-Aware Firewall

e

Device: Destination: Threat: Device: Destination:  Threat: Device: Destination: Threat: Device:  Destination: Threat:
MDT /MDC CJis NONE Dash Cam Evidence NONE Officer Website MALWARE LPR Evidence NONE
Rentention Phone Rentention

Vn
b

2ABCA5S

Ewévo 170. Alaovvoedepéives vanpecisg onuocLog acpdirelag 6to nedio [423]

5.6.1 Ameiiég

Ot anetrég elvar motkiheg Kot oyetilovtan pe To TPOTLTO 1| TO TPMOTOKOAAD ETKOVMVIOG TOV
ypnowonotel kabe PSN. Xopoaktnplotikd Topadelyloto autdv opotalouy He TIC aneliég oTa

Kowvd diktvo ko agopovv ot [424], [425], [426]:
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Eiopoin og éva diktvo (Intrusion). H eioPoin oe éva diktvo eivor o cuvnbéotepog
Tpomog enifeong Kol €xel 6TOYO Ol EMTIBEUEVOL VO AITOKTIGOVV T SIKAIDUOTO TOV
VOV pNOTOV

EmBéoeic apvnong vanpeoiog (Denial of Service, DoS). Ovopdlovtol ot embécelg
gvavtiov VTOAOYIGTOV / LANPECLOV, OV EYOVV OKOMO VO TOVG KATAGTHCOUV
avikavovug vo. deXToOV GAAEC GUVOEGEIC Kol Vo PNV UTopohV Vo, eELTNPETHGOLY
dAdovg meAdTEG. AVTO TPOYUOTOTOLEITOL €(TE PE TNV OVOYKOGTIKY KATAPPELCT TNG
VANPECIOG KOl TNV OVAYKN Y0 ETOVEKKIVNGT, €ITE€ UE TNV OMOCTOAN VIEPPOAIKA
UEYAAOL 0plOUOY YELTIK®V OUTNOEWDV UE OMOTELEGLO. 1| VINPECIO, VO UNV UTOPEL va.
eELTNPETNOEL TPAYUOTIKEG OTNOEL, AOY® KOTavAA®moNg Topv. Ot KOTOVEUNUEVES
embécelg dpvnong eéumnpétong (Distributed Denial-of-Service attacks - DDoS)
YPTOLOTOI0VV TOALOTALG emBEEIC LEGM GAA®Y Bupdtov 1 Kot BuTdv.

Yroxkhomn gvaicOntov mAnpogopidv. XZvuPaivel 0tov €vag emTIOEUEVOS OmOKTA
TpdcPaon oe evaicONTEC TANPOPOPIES €€ OMOGTAGEMC, YOPIC TNV GUEST) ETOPH HE TO
pnydvnuo. Zovnbog, ot emBécelg avtoh ToL €I00VC EKUETOAREVOVIOL OIKTLOKEG

VN PEGIEG OYEOLUGUEVES Y10 XPTOT G€ AGPOAN ToTKd dikTva Kol Oyl oto Internet.

Ot TpéTOL PE TOVG OTOIOVG TPUYUATOTOOVVTIOL Ol AVOPEPOUEVES OMENEG TOKIAAOLY Kol

pumopet va givat:

Enibeon o 10t00eAdeg

Enifeon otnv vampeoio ovopatoAoyiag (Domain Name Servers -DNS)

Enifeon pe Aovpetovg Trmovg (Trojan Horses). Odnyieg kpupuéveg uéso e £va Kota
To GAAQ YPNGILO TPOYPOUUE TOV UIToPEl va Kavel (nuid. Zvvinbwmg o 6poc Aohpelog
inmog ypnowonoteital 6tav ot kakOBovAec odnyieg eykabictavrol Tn oTyUn 7oL
ypdoetar to TpoOypappa (Kot o 6pog 10¢ ypnoyLomoteitatl v ot 0dnyieg mpootedodv
070 TTPOYPOUL aPYOTEPLD).

EmBéceig pe 100G, Xapaktnplotikd mopddelypo amroTeAodV 101 Tov €1GHYOVTOL GTO
oUOTNUO HECH OOMYUdV GE UNVOUATO TMAEKTPOVIKOD Toyvdpoueiov mov, Otav
EKTEAOVVTOL, TPOKOAOVV TNV ATOGTOAT TOV KOKOPBOLAOV KMOWKO 6€ AAAOLS YPOTES.
EmBéoeig pe oxovikia (worm). Eival éva Tpoypappa Tov avoarapdystl Tov Eautd ToV
£YKOOIGTOVTOG OVTiypaPa TOL GE GAAG UNYOVILLOTO GE £VO, OTKTVO.

Enifeon oto mAektpovikd toyvdopopeio kot 610 TPp@TOKOAAS Tov (Simple Mail
Transfer Protocol- SMTP)

Enifeon omd vmoxhont| k@dikdv mpocPoaong, ot omoiec nbeinuéva 1 oyt £xovv
EUTAOKT O1 YPNOTEC

Sniffing

IMootoypaenon(Spoofing)
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5.6.2 Avoeig

Avaeepopocte o acpaieto Tov PSNS kot 00o106TIKA TEPTYPAPOVLE TIG APYES, TIC TOALITIKEG
Kol TIG OL0OIKAGIEC TOV AMALTOVVTIOL Y10 TV TPOCTAGIN TOVG amd KAbe gidovg ameln, gite
aQopd 6€ oKOTIUN, €ite o€ TUYaia evépyela. EmmAéov, avapepOUaoTe GE GUYYPOVES TEXVIKEG
Kol LETPOL TTOV OTOUTOVVTOL Y10 TV TOPOYN TNG OOPUAENG TOV SIKTO®V OLTAOV Kol GE KAOE
nepintoon npodmodeon amotelel n ampdoKONTN SlaKiveng TS TANPOPOPiaG
H Paocwn apova tov PSNS o6mwg sidope and dekaetieg nplv péom tov TETRA givan n
Kpurtoypdonon. Xpnolwonolovviol yvmotol adydplBuotl Kpurroypdonons, ite dnpociov,
€lte 1010TIKoD KAEW0V:
= TIpétumo kpumtoypaenong dedopévav (Data Encryption Standard - DES). Eivau évog
GUUUETPIKOG ahyOplBoc déoune, o omoiog viobetnOnke wg emionuo TPATLTO Kot 1
ac@iAield Tov Paciletorl 6To KAWL Kl Oyl 0TI LLGTIKOTNTO TOVL aAyopiBuov. QoTtdGo
eneldn O1ebete Hkpd pPNKOG KAEWOL, Mtav edAmTog ot emBéoels eEavtAnTiKng
avantong (brute force attacks)
=  Tputhdg DES alydpiBuog. Enéktaon tov DES mov éhevoe 10 mpdfAnpa tov pkpon
UAKOVE KAELDI0D, LE TNV EICAYMYT Kol SELTEPOV KAEIOL0D.
= AES. Emiong évoc ovppetpukdg aAdyopifuog déoung mov MTov OLGLOCTIKG O
avtikataotdtng tov DES, pe omidtnra otn oyedidon, taydTnTo €KTEAECTG Kol
olKovopio K®OuKa.
=  RSA.’Evog and toug Tp®@Toug oAyoptipouvg onpocion KAEW100 ov gival 10avikdg Yo
dedopéva pkpov peyéboug.
[TAéov TV adyopiBuwmv, oNUOVTIK EUTAOKY GTNV GUUVA TOV cLGTNUATOV gvog PSN éyouv ot
YNOEOKES VITOYPAPES KOL TO WYNOLOKE TIGTOTOMTIKG, TEXVIKEC Ol OMOIEC 1OYLPOTOLOVV TIC
Srodkaoiec pe dedopéVN T UEYAAT SloKIvION €YYPAPOV KAl TIG TOADTAOKEC EPAPLOYES TNG
dnuoclog aceirelng. XOPOKTNPIOTIKO TOPAOEYOL OVTOD OMOTEAEL 1) TWPOCEYYION 7OV
enyyepovv ov [427], ov omoiot €iodyovv e Egx®PoTHG EVONG KOOKOMOINGN TNV
avBeviikomoionorn Tov YPNOTH, OVTH TOL OUKTVAIKOD OTOTLUTMUATOS, OV AEITOVPYEL ®G
PuoTkd PiPAio KodK®V, To omoio gyypaPNKE GTNV TPAOTY 1000 TOV YPNOTH UE OUKTLAIKO
OmOTOTOLAL.
BéBaua, eicov onuavtikég Bewpovvral kat ot cuvielg ADGELG TOL 0POPOHV:
= Teiyn [Ipoortaciag (Firewalls)
= Syompotoa Avixvevong EtoBoAing (Intrusion Detection Systems - IDS)
= Zvompota Avigvevong kot IIpdinyng EwoBoAng (Intrusion Detection and Prevention
Systems - IDPS)
Xopoktnplotikés mpooeyyioelg vrdpyovv ekatoviddeg otn  Pifloypagia. Xto [51]

avaQEPETAL OTL 1] KPUTTTOYPAPNGT 0TIV Kivnon TV xpnotdv petald tov kouPmv oe Eva PSN
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LTopEL Vo amoTPEYEL TNV OCVPHOT VLTOKAOTY. Apeon oupuBoAn 6° avtd £xovv ot
KpumToypaeikol odyopiBpolr AES 128 bit ko 256 bit, kabbg pmopodv va mapéyovv moAD
amoTeELeoATIKY ac@ileln. EmmAiéov, ota acvpuato diktvo miéypatog (wireless mesh
networks) mov vmootnpilovv EPOPUOYES ONUOCIAG OOPAAENG OOUTEPMS  OTOSOTIKES
VINPEGIES AGPAAELNG TAPEXOVLV OL YNPLUKEG VITOYPAPES TTOV EMITPETOVY TNV TPOGPACT LOVO
o€ e£0V01030TNUEVA GTOUN. ZVUTANPOUATIKA, AVGEIG OTIMG E1KOVIKG, 101wtk diktva (VPN),
teiyog mpootaciog (firewall), éleyyog aviyvevong eicfoinc (IDS) xar ocrtorgeio gléyyov
epappoyav 6nwg HTTP mapéyovv e€icov kaln mpoctacia, Katd TepinTmon.
A6 v pocéyyion g ITU yo mapoyn vanpecidv ac@areiog € CUGTIHLOTO ETKOVOVIOV
amd akpo og akpo (E2E) [428] mpoxvmtel 61t Aoufdvovtor vaoyn ol anethég Kol 1o TpmTa,
onueio 6To0 cHVOAD TV GTOLXEI®V TNG EQUPLOYNG TOL OELOLUE VO TPOGTATEYOLE. TNV
Ewova 171 mpokdmtel éva HovTELO acQAAELNG UE JOOTPMOUATOOT] EXTEIMY TOV GTOYEVEL VO
TapEXEL aoPULELN 0 dKpo og AKpo o€ kKiOe eminedo. O mTuyég aceareiog yopilovtol oe:

= &Aeyyo mpooPucng

= ogvBeviikomoinom

" pn omoppryn

" EUNIGTELTIKOTNTO OEQOUEVOV

" 0o@dAeln EMKOWVOVIOG

= akepotdTNTO OESOUEVMV

= JfecpotnTa

" 0OTIKOTNTO

. * Destruction
1 EEL L
VULNERABILITIES S § g 5 c 2 = 2 « Corruption |
SEZEFES S commmm
el 25858573 &
ulnerabilities § S P O = = 2: o - Disclosure
Can Exist 2 = ol [ g a
In Each = = I= * Interruption
Plane
T \ ~ J
Security Planes 8 Security Dimensions

—

Ewcovo 171. Apyrtektoviki ao@oleiog Y10 ao@arerlo, d1kTOOV 0o GKpo o€ dkpo [428]

Ot [429] ova@épouv OTL TO. GLOTAUATO TOV TPOTOV CVIOTOKPLIOV EivVOLl ETPPENT OF
KakOPovAeg eMBECEIS amd 1) £0VGLOSOTNHEVOVS EEMTEPLKOVG YPNOTES KAl 0O KAKOPOVAOVG

Kol 11 €E0VG1000TNUEVOVE ¥PNOTES Kol OUAOOTOLEL TIC ATEINEG OE TPELG UEYOLEC KUTIYOPIES:
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(a)Apvnon vanpeoiag. H onoia cupPaiver pe tpelg 10popeTIKods TPOTOVS KOl GUYKEKPILEVOL
glte mAnppvpilovtag 1o dikTvo, SoKOTTOVTOG TIG GUVOESELS HeTaED OHOTIH®V KOPP®V, €lte
Téh0g Tapeumodilovtag Evav GLYKEKPUEVO XpNoTn omd v TpdcsPacr oe LINPEGIEG TOL
dTvov.

(B)Xepaydynon dedopévov. Extdg amd toug pnyavicpods emKowvmviog, to LnvOHoTo Tov
petadidoovtal vToKewTol o omelhéc. To mEPEYOUEVO TV UNVOUAT®V VIO AmEIM UTOpEl va
glvan gite dedopéva ypNnotn, ondte ot emtifépevol Bo uropovooy va Tapakoriovdody Kot va
TPOTOTOLOVV TO TEPLEYXOIUEVO TOV TOKETOV OTOGTOANG, VOTAPAYOVTOG 1| OVOOPOUOAOYDVTAG
avTo, gite TANPoPopieg aEOTIOTIOG, TOL YPNCUYLOTOIOVVTAL Y10, T1 OMtovpyia piag Kpioyng
Kol a&lOmeTNg ENKOWVOVING (TEPITTMGES KAOTNG KOOIKOV avbeviikomoinong, K.AM.), €ite
TEAOG AN POPOPIES dPUTNPIOTNTAG, KAOMG 1) TAKTIKY TNG OTANG TapaKolohONong Tov OyKov
NG €1oEPYOUEVNC Kot EEEPYOUEVNG KIVONG UTOPEL VO ODGEL TANPOPOPIEG dPASTNPLOTNTOC.
(y)Dvowcég embéoeic. O emriBépevol Ba umopohoay Vo KOTAGTPEYOLV TIG GLOKEVEG PLGIKE
KOl VO TPOKOAEGOVY OTUOVTIKOTOT CNuio E101KOTEPO EAV 1) AELTOVPYIKOTNTO TOV CUGKEVADV
dgV avTIypAQETUL EMOPKADC,

Av10 10 TEAEVLTOIO OTOLYEIO AVAPEPETOL GE MO CNUOVTIKY TOPAUETPO. AVTH TNG PLGIKNG
acPaAelag mov oyetileTon pe TV vodopn Tev diktvwv PSNS. Xtov topéa avtd, ot popeic g
dnpoclog acpdielog pe dedopévo OTL EYOLV GTOV TUPNVO TNG AELTOVPYIOS TOVS TV TAPOYY|
VINPECIOV OCPOAEING LIEPEYOLY EVOVTL TOV VRIOAOITOV KPIGIU®V VLTOJOU®V. Xe Kabe
TEPIMTOON OGS, 1 TPOTOTNTA TOV SIKTO®V INUOCLUG OCPAUAELNG KOl TG PUGIKNG LITOSOUNG
TOVG EVTAGGETOL GTO GYEJGLO TTOL VAOTOLOVV Ol VANPECIES AVTEG KO amaltel EEmPLOTOVV
wopovg Yo va emrevyfel. [ Tig meputtdoelg 6 mov PAAAOvVTIOL Amd TIG CLVETELEG PLGIKAOV
QawvouEvev (oelopol, TupKaylEg, TANUUOPES, K.AT.) TpoPAémetol oyédio Tayeiog avakapuyng
Kol avanTUéENG EVOALOKTIKOV GTOEIMV TOV KOAVTTOVV TIG OTALTHGELS, Omm¢ 61e£001Kd £XEL

avaAvOei o).
5.6.3 Howotnra Yaypeoios (Q0S)

H ovémtoén teov gupulovikdv oachppatov SIKTOmMV EMTVYXAVEL €VOTOINGT TPOIOVIMV,
TPOTOT®V KOl VIINPECIDOV GE avTiDEDT UE TNV TPOYEVEGTEPT] TACT] VIO KOTUKEPLOTIGUO TMOV
oTolEl®V TOV acVppoTeV OIkTO®mV. O 0dNYog TV e€eliemy TALOV glval 1 KIVNTIKOTNTO TOV
YPNOTAOV KoL T SLOLPOPETIKA TEPPAAAOVTA YPNONG, T, OTTOIC, ATOLTOVY KOPLOL YOPUKTNPLOTIKA
kot tov PSNS kot ta omoia. OTOTEAOVV TOVG KLPLOTEPOLS TAPAYOVIES SlOTHPNONG KoL
TPOCPOPAS EVOALOKTIKOV GCULOTNUATOV Kot vrnpeoidv. Tig vmnpecieg ocuvnbmg Tig
e€etdlovpe pe Paon tpio YopaKTNPICTIKA:
= ToV gMdyL0TO amantovpevo pulud petdooonc,

= 70 UEYIOTO OVEKTO pLOUO GOUAUATOV,
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= N UEYIOTN OVEKTN KaBuoTépnom).

AvtilopPovopoacte koAvtepa ta Pactkd yopaktnplotikd tov QO0S péco and cvykekpluéva
mapoadeiypata. O vinpeoieg TmAgedonoinong, 1 HETABOCNG YPOTTOV UNVOUATOV OEV EYOVV
ATOITNOELG VYNAOD pLOOY peTddoong Kot opiov kabvotepricewv. Ot vanpecieg VNG £xovv
UIKPEG AmOTNOELG 68 pLOUO HETASOOTG KOl EIVOL AVEKTIKEG GE VYNAOVG PUOUOVE GPAAUATOV,
®otdc0 M cuvolkn kabvotépnon dev Ba mpénel va vrepPaivel Eva ypovikod 6pto mov Ba v
KOOTO ovTIANmT o6To ypfotn. Avtictoyya, ot vanpecieg dedopévov amaitodv VYNAOVG
puOLove petddoong, pe HIKPOUG puBRoLg GEOARATOV, YOPlG OUMS va €xovv dlaitepeg
aroitnoelg kabvotépnong petdooonc. Télog, ot epaployéc amocToArg Pivieo mpaypaTikoy
XPOVOL OTOTOVV KOt LYNAOVG pLORODE peTddoons Kot yauniés kabvotepnoeig [430].
Emopévog, n dacediion g QoS yivetar efoupetikd onuoviiky] oto diktuo OMuoctog
acPaAElng, KaODGC EVIACOETAL GTOV KUKAO TMV GNUOVTIKOTEP®V Omoutioe®v Tovg. Eivon
anopaitnTo TPOKEWEVOL va 000el mpoTEPAOTNTA 58 Kpioiua dedopéva To omoin TPEMEL VoL
ponyNBovv amd omoLdNTOTE AAAL TN JEOUEVT] GTLYUN KOl VO PTAGOLY GTOV YPNOTN XWOPIg
kafvotépnon. Ot UeTpNoelg amdO0GNC TOV TOCOTIKOTOOVY T0 QOS piag pong dedoUEvVaV
umopei va mweprroufavel pvOud cedipotoc bit, kabvoetépnon, jitter Kol OTOAEW TAKET®V,
KAT.. O TpOmOC OV emTLYYAVETAL Kot dlatnpeital Eva eAdyloto emimedo QoS, ywpic va
mapofraletor GALOG oYESOCUOC EVEPYELOKTG KOTAVAAMGNG KOl AGPAAELOG, EIVOL UE T 1GYVPA
TPOTOKOALD dpoporoynone. [a mapddsiypo, o TPOTOKOAAN OPOMOAOYNONG UTOpPEl Vo
ypnoonotovy ad-hoc diktvo Yo TV ETEKTAGN TOL OMOTEAEGUATIKOD £0POVE EMKOVOVIOG
TOV GLOKEVAOV, YOPIG Vo, pHetdveTon omapddoekta 1 Kobvotépnon oe meptBAALOV EKTOKTNG
avaykng. Qot060, 10 TPOTOKOAAN OPOUOAOYNONG UToPEl Vo Yivouy evdAmTa 6€ eEMTEPIKEC
embéoelg kot va vrofabpicovy 10 QoS evdc cvoTHUATOC EKTOKTNG 0vayKNg dpacTikd [52].
Eivar eEaipetikd 60oKkoro vo ikavomoBel 10 GOVOAO TV SOPOPETIKMY OMAUTNCEDY KAOE
€QUPUOYNG amd Eva PHovadikd acOPUATO GLGTNHA EMKov@Viag. MdAioTa, n oAokApmon Tov
OTOITNCEMY OGTO. OGUPHOTO CULCTHUOTO VAOTOMONKeE HE TNV &€ic0do0 oMV €moyN 1TNG
gupLlOVIKNg emKovoviog. 26T060, T0 ATOTEAEGHO OgV gival OKOUN TO OTOAVT®MG EMOLUNTO
K0l Ol TPOKNOELS oToV Topéd avtd eEakorovBolv va veiotavtol. [davikd, éva cvoua Oa

VROCTNPLE TO CHVOLO TV £PUPUOYDV Kol B0 AVTOTOKPIVOTAV GTO GUVOAO TMV OTUITCEDY

[430].
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Béitiotes Hpaxtikég

O &vIomIGUOG TOV PEATIGTOV TPOKTIKMOV GUVOLETAL GLYVA LE TN GLYKPLTIKY a&loldynon, N
onoia cvoupova pe to Evponaikd Tdpvpa Awayeipiong Iowwtnrtag (European Foundation for
Quality Management — EFQM®) Bon0d £évav opyaviopd va uveldnTonomost Tig TeXVIKES, TI
pnefddovg, M Tig Srodikacieg TOV KATEGTNGAV KAmolov dAlov emTuynpévo, kabdg emiong va
LETAPPAGEL TIG CUYKEKPIUEVES TIPUKTIKES GE VAOTOMGIO PEYEDOG, ONAndT TETLYNUEVES DIKES
TOV €QUPUOYES Yuo. va. Pépel PeAtiopéva anotedéopata. Emopévac, to mpmto kol Pactkd
0TA010 NG €£eVpeong TOV PEATIOTOV TPOKTIKOV EUTEPIEXEL TN GLYKPLTIKN o&loAdynon, M
01010 EKTOG TMV AAA®V TPOWOEL TNV KAAAEPYELN LOG KOVATODPAG OTOKTIONG YVDGEDY HUECH
OTOVC  OPYOVIOHOVG 1N TIG EMYEPNOES, ©OC ONUAVIIKO TOPAYOVIO YL GULVEYEIC
paxporpobecuec Pertidoelg. H omovdaidtra tov 6pmv autdv €YIVE YP1YOpO AI0dEKT TOGO
amd TNV EMOTNUOVIKY KOWOTNTA, OGO KOl OO TOV EMLYEPTUATIKO KOGUO, KOOMG TOAD
YPYOPO. GLVOVACTNKE e onuavTikoTata kEPON. [IpwTondpog Ntav 1 etarpia. XErox, mov to
£€10G¢ 1979 €@AprOCE EMTUYNUEVO, TN GLYKPITIKN aElOAOYNGN UE GTOYO VO VIEPKEPAGEL TO
debvn avtayovicud 6TV ayopd POTOVTIYPUPIKOY UNYOVUATOV. ZUEPO, TO GUYKEKPLUEVO
7010 amoTELEL £VOL AVTOTEAEG YVAOOTIKO OVTIKEIUEVO GTNV EMLYEPTUATIKT TPOYLATIKOTITO Kot
éva gpyadeio otn peimon Tov KOGTOVG, TNV AOENCT TG TOPOYWYIKOTNTAG Kol T HEI®OT TOL
KOKAOL mopaywyns. Ot PBéATiotec TPokTIKEG empépovv Kol PBéATiotn emidoon o OAo Ta
enineda. H mopeio péypt v vioBétnon PEATIOTOV TPAKTIK®V TEPIAAUPAVEL SIOKPITEG PAGELG.
O oyedopodg, n avdAvon, 1 0AOKANP®ST, 1 OpAcT KOl 1 OPIUOTNTO, OTULOVPYOVV GTOVG
OPYOVIGLOUG KOl OTIS EMYEPNOCELS TEPICCOTEPES EVKALIPIES VA ATOKOUGOUV GTPATNYIKO,

AELTOVPYIKO KO OLKOVOUIKO TAEOVEKTTLLOL.

2V mepintmon Tov peEAETOOUE, EMALEANUE VO, TPOPOVUE apyIKA GE Uio, avOAVTIKN avapopd

OTIG ADOELG OV £YOLV VAOTOUWGEL SLUPOPEG YDPEG TAYKOCHIMG Y10 TOL TNAETIKOWVOVINKY

56

https://efgm.org/
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diktvo dnuoctag acedrewas. H emloyn tov yopdv &yve Eneita omd perétn kot a&loAdynon
mg PProypagiog, amd 6mov emiéynoav £pyo LYNAOD TPoeiA, £pya mov epappolovrol
OPKETEG dekaeTieg Kot Be@povvTol SOKILAGHEVE KOt £0G £V, OTUOVTIKO TIMEDO EMITUYNUEVA,
ota ool Eyvav d1ophmTiKéG PEATIOGEIS MOTE VO KAADTTOLV TIG AVAYKES TOL GNUEPA, KABDS
Kol mpoyphppata mov oe ebvikd emimedo ONUEWOVOLV ONUOVTIKY TPO0d0, EGAYOLV
KavoTopeg ADGELG Kot Bpiokovtal o€ Kaiplo onueio dokiumv, N avarntuéng npoidviov. Kade
YDPO GTNV OTOI0 OVOUPEPOUAOTE EYEL KAVEL TN OIKN NG EMAOYN GPYITEKTOVIKNG OIKTOOV

dNUOGLOG 0oPAAELNG, BETOVTAG GUYKEKPUIEVES TPOTEPOLOTITEG.

AxorovBwc, Tpofrikape o€ cuYKpPLTiK) aEI0AOYNON TOV £PY®V QVTMV, UE PACEL SIOPOPETIKES
COTLTIKEG TEYVOMOYIKESG YOVIER), BOTE va KataAnEove otig BéATIoTeg TpakTikés. E1dwotepoa,
a&iler v avapepbel 6TL 1 cvykprTikn a&loAdYNoT oL TopadéTovEe Eival EXNPEUCUEV OO TA
HOVTEAD KO TIG TEXVIKEG oV €xovv Kabiepwbel otn Piprioypapio kot céfetal Tovg Pactcong
KovOVEG Kol TIG OldlKaGieg, TANYV OU®C €yve pe KPUMplo wov opicOnkov omd Tovg
GUYYPOAPELG KO OEV VITAYOVTOL VTOTEANG GE GUYKEKPIUEVO LOVTEAD. XTOY0GC AAAMGCTE glvar 1)
HETPNON TOV EMOOCEDOV TOV OKTOOV ONUOGLIG ACGQAAEING KOl TOV OPYLTEKTOVIKOV TOV
TapovcalovTal, 1 HETPNOT TNG OMOdOTIKOTNTAG TOVLG, 1 UETPNON TOL EMITESOV 7OV
KOADTTOUV TIG AELTOVPYIKEG OMOLTIOEL EMKOWVOVIOG TOV TPOTOV VTOTOKPITOV, CAAY Kot
TOV avOpOTOV TNG INUOCLOG OCPAAELNG, 1 KoavoTopio Tov Tapovstdlovy, 1 texvoroyio Kot
o1 dnpovpyovueveg mpoontikés. Eivar yvwot n pnon: «O,1t dev umopeic va petproeig, oev
umopeic va 1o Pelnicdroeicy’. Q¢ wotactéhaype avtdv, odnyndikape oty Bsdpnon TV
Bértiotov mpokTiKdY, Oyl PEPota g amin aviiypaen emMTLUYNUEVOV HEBOdWV, OAAL ®C

TPOTOGT OTOSOTIKNG TPOGUPLOYNG OVTMV TOV AVGEDY Kol VEP1O1KoD GLVIVAGHOD TOVG.

6.1 Teyvoloyics, apyiteKToOVIKES Kal EpYya. O10.90PMY YWPAHV

Mia emmAéov kotnyoplomoinon £yve pe Paon tig Hrelpovg, Aaufdavovtag vaoyn apevog Tig
OLOQOPETIKEG YEMTOMTIKEG TPOCEYYIGEI KOl OPETEPOL TIC OLOPOPEG GE TEYVOAOYIEG KOl
QAGLO, TTOVL XPNOUOTTOLEITOL, MG MO EKTEVMG avapépbnke oto avtiotoryo kepdhato (Ewkdva
172). X1t ovvéyeto Ba ovaADoOVUE TIC TPOUKTIKEG TTOV £QPAPUOLOVY GNEp KATOIEG OO TIg

X®PEG ATEC, G OVTUTPOCOTEVTIKA TOPAOELYLOTA.

5 Peter Drucker. https://en.wikipedia.org/wiki/Peter Drucker
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Ewova 172. Kpiowpeg emkovovisg o€ téooeprg Hreipoug.

6.1.1 Evpony

6.1.1.1 Béiyio

Ao to 1998, n ASTRID (All-round Semi-cellular Trunking Radio with Integrated
Dispatching) avamtocoel, dtayepiletal kot cvuvinpel 10 €Bvikd dikTvO POSIOETIKOVOVIDV,
éva diktvo tnAegdomoinong kobmg kot aibovoeg eréyyov (Control Rooms). To diktvo
ASTRID TETRA (Ewova 173) givan pua tpotofovdia wov dnpovpyndnke amd tig Pekyikég
OLLOGTIOVOLOKES OpyES Kot 1 cOpPacn dtayeipiong Tov katoptiotnke pe PAcIAKO didTaypa g
8" defpovoapiov 1999 (Bedywn Erionun Eenuepida g 27" defpovapiov 1999 [431]. «H
amootolny g ASTRID eivor vo onpiovpynoel, vo. O10THPHOEL KOI VO EPOPUOCEL OAES TIG
avaykoies ovofobuicelc wov amortodvior ue or0y0 TH  OIEDPVVEY  EVOS  OIKTDOD
POOIOETIKOIVOVIQV YIO. UETOOOTEIS PWVIS KOl OEOOUEVV YIa. TIS PEAVIKES VINPECIES EKTAKTHG
OVAYKNG KOI 00QPAAELOS, KPOTIKES Kol OEOUIKES DINPETIES OOPOAEIOS KOl ETOLPELES 1] EVAOTEL,
ONUOTIES 1 I0IWTIKES , TTOV TOPEXOVY DENPETIES GTOV TOUEQ TWV DTNPETIOV EKTOKTHS OVAYKNG

kol aopaleiog» (6pBpo 3 tov vouov ASTRID) [431].
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Het ASTRID-netwerk

Basisstation

e Provinciaal backbone

Ewova 173. Zynuotiki avarapdstocn tov diktvov ASTRID TETRA (512 BS)

6.1.1.1.1 Opyavicuoi mov vmootypilel

Orvootpildpevol opyavicpol givat:

Opocmovol0KT asTLUVOUIa
TomKd 0GTUVOUIKA T HLoTOL
ITvupooPeotikn vnpesio
Ynanpeoieg acbevopdpwv
IToAttuen Tpootacia
Kpatikn vanpeoio mAnpoeopidv
Tehwvelokég apyés

Zrpotdg

Anpodoieg Metagpopég
Eykatactéoeic vepol
Etoupeiec dtavounc evépyetog

Atebveic opyaviopovg pe £dpa 1o Bédylo

6.1.1.1.2 Xopoxtnpiotixd tov dixtoov TETRA:

Ta xoprotepa yopaktnplotikd tov diktoov TETRA mov ypnoiponotei n ASTRID eivon:

Yoyvortnteg Aettovpyiac: 380-385/390-395 MHz [431]
>550 Xtafpoi Baong TETRA

>70.000 xpnoTEG TOL SIKTVOL

>2.000.000 kAnoeig / nuépa
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6.1.1.1.3 Ta mheovextijuora tov ASTRID xa1 to mpoypouua Blue Light Mobile

To diktvo ASTRID TETRA mapovcidlel kamolo TAEOVEKTHUATO, OTTMG:

= Méyiomn epmotevTikOTTO XGpN OTNV KPUTTOYPAENON 1TNG EMKOWVMOVING KOl TOV
€\eyyo TavtdTNTOG

= Béktiot modtnta fov

= ['pryopeg kot 0E10MOTEG GUVOECELS

= Ouodikég emkotvavieg

= YmootpiEn ovig Kot dedopévmv

= JloAAamAéc vinpeoieg

= Kd&ioyn og 6An ) yopa (Ewkova 174)
To 2014 n ASTRID pe to mpdypapuc Blue Light Mobile [431] Eexivnoe v mapoyn
VANPECIDY  OEOOUEVOV GTOVG YPNOTEG TNG. L2GTOCO 1 LVANPECIQ TAPEIYE TEPLOPIGUEVO OYKO
dedopévav mov dev e&aopidlle Tic mission - critical amottnoelg. To 2015 1 ASTRID énpene
VO 0oQAGIGEL Yo TO UEAAOV TOL OIKTOOV UE OEOOUEVO TG O TOTE €£OMMOUOG TNG €lxe
0AOKANPOGEL TOV KOKAO Tov. [Tapd to yeyovog g toco ot LTE addd kot dAdec texvoroyieg
dev Ntov dpipeg 1 ASTRID amopdocioe va mpoy@pfoel o€ €XEKTACT] TOL KOKAOL (NG TOL
dwtoov €wg to 2030, cdppova pe tov Christophe Gregoire SievfBuvty teyvoloyiog kot
Aertovpyiog g ASTRID. [432] To 2017 - 2018 1 ASTRID oyedioce thv 6Tpotnyikn yio Evol
véo diktvo. Tpqpa VTG TG OTPATNYIKNG AMOTEAEGE 1) LEAETH TV OVAYKOV OAAG KOl T®V
ATOITNCEWMY TOV ELY0V 01 XPNOTEG Kot pe avtd Ta dedouéva kabopioe Tic cuvOnkes mov Oa
dtopdilav Tmg 1o véo avtod dikTvo Ba tkavorolovse TiS avaykeg Tov xprnotav. H ASTRID
eniong efétoce SPOPETIKA pHOVTEAD YpNoTov Kol katéAnée mog pe vppdkn Adon
Baowopévn ot ypnomn evoc Mobile Virtual Network Operator (MBVO) 8o anotglovoe v
KOADTEPY EMAOYN OE GUYKPLON UE &V ONOKAEIOTIKO OIKTLO ONUOCLOG ACPAAENS 1)

YPTOULOTOIDOVTOG KATO10 EUTOPIKO OIKTLO LOVO.

O teyvoroywkég e€ehilelc mporaPav tov oyedwoud g ASTRID, n avamtvén tov 5G
TPOCPEPE VEEG SVVATOTNTEG OTMG TOV TEUAYIoUO (slicing) Tov dikTOOV, YEYOVOS TOV 001 YNGE
OTOV EMOVACYESOOUO TNG GTPATNYIKAG 0poD TpmdTa e&gpeuvndohy OAEG 0L SLVATOTNTEG TOV
5G pe o160 n ASTRID vo mpoc@épel TIC KOAVTEPEG SVVATEC EMKOVMOVIES YL TI| ONUOCTAL

acpaleia [432].

‘Eva amd 1o Pacwkd mheovektiuato tov Blue Light Mobile sivar 1 peyodotepn dvvary
KaALYM TEPloY®V oto BéAylo pe duvatdtnra ypnong OA®V TV EUTOPIKOV SIKTOMV TPITOV
napdywv (Proximus, Orange kot BASE). Ou yproteg éyovv duvotoTnta YEPOKIvVITIG
EMAOYNG CLYKEKPIUEVOL SIKTOOL UE PACT TIG avAYKES TOVG. TO TPOYPOLUO TOPEYEL GTOVG

ypNoteg duvatodTnTo S1ebBvolc mepLaywyng YEYovog mov Soc@UMEEL TIG EMKOVMVIEG aKOUN
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KOl GE VANPECIEG TOV AELITOVPYOVV TOAD KOVTA OTO. GUVOPO. XTOLG GLUVOPOUNTEG Tov Blue
Light Mobile axoun xor €dv ta diktvo egivar kopespéva  eEacpaiilovior 660 1
TPOTEPALOTNTA TOV KANGEMV TOVG OG0 Kol ot LYNAES Tayhtnteg TV dedopévav. Ot KANoeLg

TOV GLVOPOUNTMV TPOTYOLVTAL OA®V TOV AAA®Y GUVOPOUNTAOV KIVNITHG TNAEQ®VING.

[Mopd t0 yeyovog mmg Too dedopéva Kvodvior HECH TM®V EUTOPIKAOV SIKTOOV KWNTHS
mAepaviag N acedieto givar eacealopévn. o kaBe oovdeon, n ASTRID dnuovpyei Eva
gidog “tunnel” (VPN) peta&d tov tepuatikod Kivntod otafpod Kot Tov KEVIPOL dedoUEVMV
g ASTRID.Avtn n yprion tov Virtual Private network eaocpolilel Tnv okepodTNTO KO TNV
EUMIGTEVTIKOTNTA TV dedouévov. TIpocfacn 610 «vEPOC» KaBMG Kol GTO TOMIKO OiKTLO
(LAN). H «dapto SIM ¢ ASTRIDmopéyer mpoécPacn Tov ypNioTn GTO «VEQOCH LE
SVVATOTNTO. VO YPTCULOTOGEL EPAPUOYEC OTIG omoiec €xel AdPel eovoloddtmon amd v

VINPEGIO TOL.

Awyeipion tov mpodimoroyicpod. O opyaviopog Tov oviKeL o kdbe ypnotng umopel va
amo@ocioet Yo To Tt o cvuPei epocov katavaimbei To 6p1o TV dedouévav. O ypnotg (o€
eninedo vanpeciag) Bo UTOPOVGE Vo EVEPYOTOMOEL V0L GUGTNHA TPOEOONOINGNG Yo VO

Tpochécet dedopéva 1) va StaKOYEL T ¥PNoT| GE Evav 1) TEPLGGOTEPOVS TEMKOVG YPNOTEC.

Ymnootpi&n 24/7. To kévtpo emokevdv ASTRID Service Center (ASC) [433] Aertovpyei 6ro
10 240po entd Muépec v efdopdda kor glvorl TPOCUPUOCHEVO GOTIS OMOUTNOELS TOV

VINPECIOV ONUOCLOG ACPALELOC.
6.1.1.1.4 To uéilov tov dikrdov

To BéAyio extipnd g 1 petdfoon amd to TETRA oto LTE 8o Eexivioet 1o 2025-2030 ko m
teyxvoloyia Ba evoopatwbei otadiaxd, pe 1o TETRA va cuveyilel va Aertovpyel moapdiinio
ue to LTE [434].

Radiodekking na plaatsing
van 523 basisstations

4 435 basisstations | 523 basisstations |

(oorspronkelijk (uiteindelijke

Mobiele dekking 99.41% 9984 %

\\\\\\\\

Ewova 174. H kdrioyn tov diktvov ASTRID TETRA (523 B.S.)
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6.1.1.2 Hvwuévo Baoileio

6.1.1.2.1 Jotopixo

Tn dekaetio Tov 1990, n xvPépvnon tov Hvopévov Baoilelov avéBeoe oe o kowvompoasio
vd v Myeoio g British Telecommunications (BT), ) dnuiovpyia gvog diktdov yio Thv
KGADYN TOV avayKoOV ToV VInpectov dnuootag aopaieiog [435]. H etarpeia dwayeipiong tov
dwtoov mov Wwpvbnke frav n BT Airwave, n omola avéiaPe apywd tn S0cQIAGT TOV
EMKOWVOVIOV G€ OAEG TIC O0TLVOMIKES duvauels tov Hvopévov Baoctieiov. Apydtepa 1
KGAVYN EMEKTAOMNKE KOl GTIG TOPAKAT® VINPECIES:

= Alokopdég pe AcBevopopa

= JlvpocPectikn vanpecia

= E&ovcodotnpévol kuPepvntikoi opyavicpol

To 2000 vroypdonke n cvpemvia petald g kowvompaiog Kot g Bpetavikng kuBépvnong
v ™ Aetrtovpyia Tov diktvov [435]. To Airwave givar éva diktvo texvoroyiog TETRA to
omolo map€yEL VINPEGIEG PMVG Kol GUVTOU®Y pPnvopdtov. Xnpepa drabétel tepimov 300.000
xpNnoteg oe meprocdtepes amd 300 vanpecieg dnpoctag acPAreng kot KoAvmtel To 99% tng
xepooiag emkpatelog Tov Hvopévov Bacileiov [436].

[Topd to yeyovdc mwg o1 emdOcelS TV VINPESIOV TG Airwave Bewpovvtal ToAD KaAE, O
nepoplopdg g teyvoroyiog TETRA mov dev emtpémel T HETOQOPA HEYAANG TohTNTOG
dedopévov 6g cuVILACUO PE TNV gkTipnor tov Ymovpyeiov Ecmtepikdv 611 To KOGTOG TMV
VANPESIDY NG Airwave NTov ToAD vynAd, amogociotnke to 2011 1 aviikaTdoTOon TOL
SKTVOV pe TN dnpovpyia gvog véov evpulmvikod ESN Baciouévov otic teyvoroyiec 4G/LTE.
Extipdrar 611 mepiocdteporl amd 300.000 yprioteg dnuociag acearetog, 45.000 oynuoato Kot
66 agpookapn otnv AyyAia, ™ Zkotie kot v Ovaiio Oo ypnoyomolovy 10 vEo avtod
diktvo, gvd 1 doiknom kot 1 emonteio, Tov o mpaypoTomolEital oe mepiocdTEpa amd 100
Kkévtpa eléyyov [436]. Xapoktnpiotikod otrypdturo ypriong e€omiopod ESN and npocwmixd

™m¢ Ayyhxng Actovopiag edvetor otnv Ewkdva 175.

S

Ewoévo, 175. ESN ypiion smartphone an6 oteréyn g pperavikig astovopiog [437]
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6.1.1.2.2 Aiouoppwon tov diktdov

To ESN ypnowonotel to diktvo LTE evog epmopikov MNO pe extetapévn kdivyn. O MNO
glvar n etapein EE, péhog tov opidov g British Telecom. Ot vanpecieg omupootag
acpaieag ovv eéacpolopévn mpdcPacn ce Asrtovpyiegc QPP.H Bpetavikn kvpépvnon
€xel vouobeToel T YPNOTN OTOKAEICTIKOD POSIOPAGUOTOS YO TIG EMIKOWVOVIEC 0£POG -
€ddpovg ot {dvn 40 tov LTE pe ebpog {odvng SMHz yia toug ypriotec dnuociog ocpoieiog.
Avrifeta otig emiyeleg emkovmvies, xpNoUOTOLEITOL TO PAGHA TOL cuykekpLEvou MNO.

To ESN [438] d100éter neprocdtepovg amd 19.500 16t00¢ 6€ OAN v Ayyhia, ™ Zkotio kot
v Ovolia, 6Tmg eniong Ko yhades Bécelc petddoong ya v KAV Tov 061KoD SKTHOV
mov Eemepvd ta 540.000 Km. "‘Ew¢ tov Méprtio tov 2022 giyav emiong Kataokevaotel mvo
and 650 véeg tomobeciec 4G, mapéyovtog Yo TPMOTN Popd Kpioung onuaciog evpulovikég
VANPEGIEG 0€ TOALEG KOWVOTNTEG,

To ESN odwBéter emiong évav otého oynudatov tayeiog avtidpaons, coumepthapfovopuéveoy
TV KOyeAdV og Tpoyobs (Cell-on-wheels), pe duvatdtnta Tapoyng EKTAKTNG Kot TPOGMPIVIG
KAADYNG OTOUOKPUGHEV®V TEPLOYDOV UE amdKpion Ayov opodv (Ewova 176).

To mpoypapua Aevpopévne Yanpeoiog Ilepoyng (Extended Area Services-EAS) tov
Yrovpyeiov Ecwtepikdv, omookomei otnv kotackevn 292 mpdcbetwv Oécemv yia
Bektioon ™ KAAVYNC GTIG AYPOTIKEC KOl OTOLOKPVGUEVEG TTEPLOYEG. € QVTEG TIG TOToDETiEC
Oa gival emiong duvatn 1 yPNON TOV VINPECLOY Kot amd GALovg popeic expetdirevong [438].
AM\EG TPOYPOUUOATIGUEVEG OPACTNPIOTNTEG Y10, TNV EMEKTACN TNG KAADYNG TEPIAAUPAVOVY TO
UeTPO Tov Aovdivoy Kabmg Kol TIg ETKOVAOVIEG aEPOG - £dGpovg amd ta. 500 £mg ta 10.000

oo, Emiong to ESN npoc@épetl mapditio kdAvyn mov etavel ta 7 vavtika pidio [439].

Ewéva 176. Aiktvo vanpeoidv éktoktig avaykng g BT [437]
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6.1.1.2.3 Eriyeipnuatico povéio

To emyepnuotikd povtéro tov ESN Paciletar otn kowvn yprion tov diktdov (Ewova 177). H
EE &ivar 0 MNO ot givar vtebBovog yua:
= 11c vanpeocieg MC RAN kot tnv en€KTacn TG KAAvYNG e TV dnuiovpyio vémv
Tom00EGIOV TOL PASIOSIKTVOV.
= TNV TOPOYN TOV OTAPUiTNTOL PadloeEomAIoHOY,
= TNV avATTUEN TV VINPECIDOV EKTETAUEVS TEPLOYNS

= TNV €YKOTAGTACT KOl GLUVTIPNOT] TOV EE0TMGUOD

H EE e€aocparilel emiong to kevrpkd dikTvo yio:
= TIC VTN PEGIEG ONUOCIOG AGPAAELOG
= TNV TOPOYN VINPECIDOV VITOGTHPIENG
= TV dlayeipion ¢ SLeBECIUOTNTOG KOl XOPNTIKOTNTOG

= TNV SOKLUY] TOV KIVIITOV GUGKEVDV

H EE avélhaBe apykd ™ oopPacn tov ESN tov Aeképuppro tov 2015, n onoio expokeito va
dwpkéoet émg 10 2021. Adyw kabvotepncemv oto épyo, n ovuPacn wapatddnke to 2019 pe
véa nuepounvia AMéng tov Aexéufpilo tov 2024. H a&io g cvppaong avépyetor o 895,7
exotoppdple GBP. H EE mAnpoveton yio v mopddocn tev eneKTAGEDMV TOV SIKTVOV HE
Baon tv vAomoinom  GUYKEKPIWEVOV  OTOY®V, OKOAOLOMVTOG TO  GUHPMVNOEV
yxpovodidypappa [439].

I'a v vhomoinon Tov épyov amarteitanl 1 GOUTPAEN KOl GLUVEPYUTIO TOAADY ETOUPELOV KoL

OPYOVIGLLMOV GTOVG TOPAKATED TOUEIG:

= Ymv mopoyn e&edikevpévay ADoewV (Tapddstypa 1 avamtuén e EQapUOYNG
MCPTT)

= Y10V TOpEN SOYEIPIONG TV XPNOTOV Kol TOV GUCKELMY

= X1 Swyeipon tov kaptov SIM

= ¥V umooTHPIEN TEAUTMV

= X1 SWEIPIOT] TOV VINPECLDOV

= ¥ mpopnfe1o TV CUGKEVAOV Y10 TOLG XPNOTESG

= Tnv avantoén Adoewv kdioyng oe efedikevpévo mepiPdilovio OnwOG To

aEPOCKAPN Kot TO HETPO TOL Aovdivov.

Avt 1 molvmAokotnTa Tov épyov omoutel amd to Ymovpyeio Ecwtepikmv tov HB va
avoAdPel évav KEVIPIKO GUVTOVIOTIKO POAO Yoo TV emiPreyn TV eruéPOvg oTOdi®V
vAomoinong kot dayeipiong tov Epyov. QoTOG0, VLAPYOVY AKOUN OCAPEIEC AVOPOPIKE LE TO

010G (POPENG OOKEL TOV EAEYYO YO TNV OAOKANPMOT TMV LANPESIOY Omd AKPO G GKPO,
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YEYOVOG TOV 001 YEL KOl O€ GNUOVTIKES KABLGTEPNOELG TOV £PYOL GOUE®VA LE TNV £KBeon Tov

EBvikov Eieyktikod ['pageiov mov ekmovinke to 2019 (National Audit Office).

6.1.1.2.4 Karaoroon

To ESN PBpioketar emi 100 mapdvVTog ot (AGN TG vAomoinong tov. Apyikd, 1o £pyo
OTOCKOTOVGE GTNV OvTIKATAGTAOT) TOL dikTvov Airwave pe o ESN éw¢ to téhog Tov 2019-
®o1d60, AOY® Sweopmv Adymv, Onoc 1 acvuBoTdTNTo TOV TPOTOTMV OVAUESH GTOLG
wpounbevtéc, n Hapén SLEOVIOV Yo, OEHOTH GYETIKE LE TNV OAOKAP®GT TOV GUGTNUATOG
KOl TIG OPHOSIOTNTEG TEYVIKOV OYeO0GHOD, KaODC kol KaOLOTEPHOE®Y OTNV TOPAd0oT
ovpeovnBévtav épymv, To £pyo odnyndnke oe emavekkivinon to 2018 [439]. To Yrovpysio
Ecwtepicav enélete éva poviéro vAomoinong tov £pyov og 6Tadio AaUPavovtog vaoyn Tig
TPOTEPALOTNTEG TOV OPYOVICUDV-YPNOTOV EVOVTL Uag Tpocsyytong "Meyding éxpnéng”. H
dlovopun Tov VEOL YpovodloypAuuaTog Tpayuatoroinke to 2021, ue 1t uetdfoon TtV
YAPNOTAOV 6TO VEO SiKTVO VO eKTIdTaL Yo, To 2024 Kot TIC VANPEGIEG TOL dIKTOOL Airwave va,

dlokomTovTal £m¢ T, TEAT Tov 2026.

EE core ESN core
< MME  SEw S < MME !\f /

IR A
{ .
/ Shared RAN \
| ) A
\\ A \5\ /
N, cever &

Ewéva 177. TIpaxtiki gpien oo MOCN oto ESN [440]

6.1.1.3 [lotlia

6.1.1.3.1 Iotopixo

H Tolio dwféter dvo ebvikd diktvo dnuocilag acedrelag Pacicuévo otn TeXVOAOYia

Tetrapol [441]:

a. To npwro givan 1o RUBIS [442] 10 onoio Aettovpyei amd 1o 1992 kot oyedidotnKe yio va,

KOAOYEL TIG avaykee TG [oAAKNEC ¥OPOQUAGKNG TTOV dPACTNPLOTOLELTAL GTIC OYPOTIKES
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EPLoYEG TG Ympos. Atnbétel 470 otabpovg Baong kot ol LETOSOCELS TPOYULATOTOIOVVTOL
ot ovyvomta tov 80MHz.To RUBIS géumnpetei 90 yiuddeg ypfioteg oe OAn v
emikpartelo, g Fodliag [443]

b. To devtepo givar to INPT [444] mov Egkivnoe ) Aettovpyia Tov 101994 kot drabéter 1500
otafpovg Paong pe (ovn exkmopmng 380-400 Mhz, Tapéyovtag vanpeoieg 6ToVG TAPOKAT®

0pPYOVIGLLOVG:
=  T[odAw aotovopia
= JlvpooPeotikn
= Ymnpeoieg vyEl0vVOIKNG TEPIBUAYTG EKTUKTNG AVAYKNG
= Teloveio
= "EvomAeg Avvapelg viog g e0VIKNG EMKPATELOC
= Xopopviakn (Kwntég povadeg)
= Apyéc Tomung Avtodioiknong

=  Awiknon ocoEpovIGTIKOV KOTASTNUATOV HE KOPLOL EQPUPUOYN OTIG UETOYWYEG

KPOTOVUEVDV.

To INPT xor to RUBIS givar droovvdedepéva Kar Tapéyovv TANPN OAEITOVPYKOTN T
peTall Tov dUVALEDY TV Topandve opyavicpmv. Mali, ta dvo diktva avtd e&umnpeTovv
nepimov 300 yiadeg xpnotes. Ta diktva avtd aviovy kot drayepilovtar amd v Iodiikn
KuPépvnon.

O1 nepropiopol g tevoroyiog otevig (VNG KOl Ol GIOLTHCELS TOV TPMOTMOV AVTOTOKPITMOV
Y petddoon Pivteo, ewovag aAld Kot dedopévav odfynoav v F'odiikn KuPépvnon otnv
AmOPAOT] VO avamTUEEL va VEO AGUPHOTO EVPLLOVIKO SIKTVO INUOCLHG AGPAAELNG KAVO Vi
avtomeEEDel oTig ohYXPOVES AmaTNOES TOV EWIKMOV duvapemy [443] oAld kot OA®V TV

GAL®V VINPECIDOV TPOSTAGING TOV TOAITY).

To yodhko vovpyeio ecwteptkmv Tov OkTdPpro tov 2022 vaéypaye Tic NUoGieg cuuPdoelg
v v ovamtuoén tov RRF pe ypovodidypoppa viomroinong 102024 6mov kot o sivor £Tolpo
v Toug Bgpvoic oAvumiakovg aymveg mov Oa mpaypatonombodv oto [opict. To RRF £yet
®G 6TOYO Va. PEPEL KIVNTEG EVPLLMVIKEC VTINPEGIES 08 OAEC TIG ONUOGIEG VTN PEGTNG ACPUAEING

ot TaAAia, pe 1eAko otdyo va eEumnpetel 700 yiddeg ypioteg [443].
6.1.1.3.2 Aiouoppwon dixrdoo

To RRF Poaciletar otov dopolpacud otktoov pe v Asttovpyia evog Kivntod Eucovikon

Awayeiprot Tov Atktbov (Mobile Virtual Network Operator — MVNO) [441], o€ cuvepyaocio
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pe dvo MNO ot omoiec Ba mapéyovv vanpesiec MC RAN «at vinpecieg diktdHov Tupnva 6To
yopnAotepo enimedo. Kvplog otdyog tov amoterel n mapoyn OTOLG YPNOTES GUYKEKPLUEVN
[Towmra vanpeowdv pe Ilpotepardtra ko Ilpoaipeon (Quality of Service Priority and
Preemption — QPP). Ot vnpecieg Tov RRF akoiovbovv to tpdtuma MCS tov 3GPP yia va
eEacpaiiotel n cvopPatodtnra e GALOLG TOPHYOVG VINPESLDY, NAGPAAILOVTOS TAVTO POV
KoL T OLHAELTOVPYIKOTNTO UE YEITOVIKEG YDPEC.

H xdAvyn tov RRF Baciletor otnv kdAoym tev diktoov tov MNOs. To oyédio meptropfavet
eniong avamtuocoueva diktua Kot Tpdcbetec 6TadEPES PASIOEYKUTAGTAGELC Y10, TNV EXEKTOO)
G KAADYNG KOl TNG YOPNTIKOTNTAG OVAAOY LE TIS TPOKVTTOVOEG avaykes. Xtn [oAlia,
VILAPYOVY dVO ATOKAEICTIKEG LMVEG Yo TN dnuocia acpdreta, 1 B28 ko B68, ot {dvn tov
700 MHz t1¢ omoieg kot Oa ypnoyionotei 1o RRF.

Emiong éxe1l eoocpolotel kar 1 duvatdtnto e0VIKNG mEPLOy®YNG LE OTOYO TNV ETEKTACT TNG

KEALYNMC KOt TNG YOPNTIKOTNTAG HE TNV TPoSHfKn Tov S1KTHOL Kol GAL®V TapOYmV.
6.1.1.3.3 Emiyeipnuatico poveio

Ot cvppdoeic yo TNy Tpounela TV VANPESLOY Kot Tov e£0mAeo Yia to RRF ympiletar o
Tpia TUApaTe Ko Tpaypoatoromfnke Tov OktdPpio tov 2022 [445].
=  To mpdto TpuNHO apopd vanpeciecc MC RAN pe dvo MNO, cvurnepiiapfovouévav
TOV YOUNAOTEP®V TUPHVAOV Y10 VITNPEGIES OIKTVOV.
= ¥10 de0TEPO TUNHO TEPAAUPAvovTal, To avdtepo diktvo mupniva LTE, o Avon ya
15 vanpecieg MCS, po woAn Tetrapol yi dacvvdeon pe ta Tponyovpeva diktoa,
GUGKEVES YpNoT®V, Kapteg SIM kabdg Kot AVGES OV APOPOLV TNV OCPUAELN TOL
dwrdov.
= To tpito tunpa meptropPavel AOceLg Stoyeiptong Kabmg Kot VITOAOYIGTIKG GLGTHLOTO
VIOCTNPIENG TOV POPEMV.
To emyyelpnuotiKd LOVTEAO Yo TNV TTopoyn vanpecidv tov RRF viomoteiton cupowva pe tig
mapamdve cvpPdosts, kot meptrapPdver 600 MNO nov Ba mapéyovv to MC RAN «on gvog
gleyyopevov amd v KuPépvnorn Qopéa TAPOYNG LANPESLDY, VIELOHLVO YO TNV GLVOAIKN

Aertovpyio tov RRF.
6.1.1.3.4 Karaotaon Xnuepo

To vmovpyeio ecwtepK®V Ko VIEPTOVTIOV TTEpLoydv G ['aAAiag otig 13 OktwPpiov 2022
vrgypaye v évopén Tov €pyov mov Ba kooticel mepiosoTEpo amd 700 ek. gupd pe €va
Kovooptolovp gtoipidv [445]. Hyetikn Oéom og avty v ovumpaln £x0uv ol TOPOKAT®

gtaipieg, o1 omoieg avéAafav Kot To GUYKEKPIUEVH TUNLLOTO. TOV £pyov [446]:
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lo tuiua: O Orange kot Bouygues Telecom ot omoiot givat ot 6vo MNO kot 6o Tposépouvv
vrmpecieg MCRAN.

20 tunpo: n Airbus mov Ba avaddfel To TEYVOAOYIKO KOPUATL SocVVOESNG OADY TOV UEPDV
poali pe v Capgemini. H a&io tov cvopporaiov eivar 500ex. evpd. Emiong oe avt v
mpounBeia 1 ATOS avorapPaver Tnv EVOOUAT®OGT TOL TUNHOTOS TOL TUPTNVO TOV HIKTOOV, TIG
MCX vAomomoelg Kabmg Kot To. TEPUOTIKG TOV padtodikTOoD.

3o tuqua: H etapio ATOS kot ot vTOAOITOL GUVEPYATES TNG AVUAAUBAVOVLY TNV TPOSPOPE
AOGEDV VTOAOYIGTIKNG Sloyeiptong Yo mepiodo 7 €tdv pe ovuforaio vanpecidv adiog 43
gKaToppvpiov evpo.

Ot o1oy01 TG YoAAKNG KVPEépynong  eival, va kataothoel 1o RRF Asttovpyikd xatd v
duapkela Tov Olvumiokdv Ayoveov tov Bo tpaypoatonombodyv oto Ilapict to 2024 kor va
olokAnpmoel v uetdfoon tov ypnotedv amd to diktvo INPT kot RUBIS oto RRF émg 1o

2025.

6.1.1.4 Dilavdio

6.1.1.4.1 Iotopixo

O ouhog «Erillisverkoty mov onpaivel «edikd 6iKTvO» OTOTEAEL H10L UM KEPSOGKOTIKY
gtoipeio. OV avnkel ato kpatog tng DvAavdiag. 16pHonke to 1999 pe cromd v Asttovpyia
Tov €0vikov dMudGov diktOov aceaieiog Poaciouévo oty texvoroyio. TETRA pe v
ovopaoio VIRVE. To diktvo avtd Eexivnoe v Aesttovpyio tov t0 2002 mapéyovtag
VANPECIEC 0 KPIGUOVG Yo TN ONUOCLIO AGPAAELN KOl TPOGTAGIO TOV TOAITH OPYOVIGUOVG
[447], [448], [449].

O1 0pyavIGHOT TOV YPNGLOTOLOVV TIG VITNPEGIEG TOL SIKTVLOL Eivat:
= [lvpocPeotikn vanpecio
=  Aoctuvopia
= Ymnpeoieg emeiyovcog 10Tpikng otakopdng (Acbevoedpa)
= TuvoplopuAakn
= X1paTog
= Ymnpeoieg Tehoviov
=  Noocokopeio
= Opyoavicpoi diayeipiong oM podpopikol dIKTHOL

= Kévipo Avryetomong Extdxktov Avaykaov
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= Ynanpeoio TOMTIKNG aepomopiog
= Alkeg apyés Ko etaipeieg mov oyetiloviot pe TIg KpIoes VTOSOUES

Xnuepa 1o dikrvo dabétel 1400 otabuote Pdong, mapéyoviag vanpecies, POVNASG, GHVIOU®V
umvopdtov Kol opadikov kKAnoewv oe mepimov 51 yilddeg ocvvdpountés. To Virve
e&ummpetel 2 ekoToppdplo opodikég kAnoelg / efdopdda kot 74 ex. cbviopo pnvouoto /
£fdopado evd M YE@YPUEIKN KAAvYN ToL SkTHoL @TavEL 6To 96,7% (Ewdva 178) pe tovg
YPNOTEG VO, SNADVOLV 1KAVOTOMUEVOL €GC TOAD KOVOTOUUEVOL GO TNV TOLOTNTO TMOV
TOPEYXOUEVAOV VANPESIOV. 26TOGO, 0 PLOUOG UETAOOCTC OEDOUEVMV EVaL TEPIOPIOUEVOG AOY®D
g teyvoroyiag TETRA, kot to diktvo 6gv vmootnpilel cOyypoveg epapUOYEG OEOOUEVOV TTOV

OmottovV 01 YPTOTEC.

Mo avtobdg Toug Aoyovg to 2019, 1 dwAovdikn KuPEPYNCT OTOEAGIGE TNV aVATTUEN €VOG
véou diktoov dnuodctog acpareiog pe opéa viomoinong v Erillisverkot n omoio avélafe
v vAomoinon tov Virve 2.0 yio v avamtoén Kivntodv £upul@viKOV DINPEcLOV dNUOcLag

acpaielag aciopuévo ota tpdtumo tov 3GPP kot ¢ teyvoroyiog 4G/5G.
6.1.1.4.2 H dioudppwaon tov o1xtdov

H apyrtextovikni tov povtéhov g OvAavdiog amoteAeiton omod:

» To Padodiktvo, to omoio mn Errilisverkot vowialer omd £évav  10wTikd
TNAETIKOWVOVIOKO Ttapoyo 0 omoiog e&ac@alilel Twg ol ypioteg Tov diktvov Virve
2.0 &yovv mavto mpotepordTNTA O0TIG VIINPEGiES Tov padtodiktvov (RAN) évavtt Twv

GUVOPOUNTAOV TOV TNAETKOWVMVIOKOD TOPOYOV.

» To omoxiewotikd diktvo mopriva (EPC) mov avnket otnv Errilisverkot ot

avortoydnke o€ cvuvepyooio pe v Ericsson [450].

= To Padwgdoua, to omoio givar to 1010 mOL YPNOWOMOIEL O TNAETIKOWVOVIOKOG
mhpoyoc, Aaupdvoviag vrodyn mog oty Dwiavdio dev  €yert  BecpobetnOel
ovyKekpLuévn cuyvotnta (m.x.700Mhz) yio to dnuodoto diktva ac@areiog Onmg Exet

vopobetn0el oe GAAEG YDPEG.
6.1.1.4.3 Emiyeipnuatico povieAo

H Erillisverkot givatl o kpotikdg gopéag vredBuvoc yloo TV Tapoyn VINPESIHOV TOL SIKTHOV
dnuodetog aceareiog Virve 2.0. H Erillisverkot givor vevBovn tnv dwoyeipion, cuviinpnon kot
avantuén tov Virve 2.0. xabdg emiong kot yio TNV TOpOYN OAOKANPOUEV®Y VIANPECIOV GE
OAOVC TOVG OpyavIcHOLG oL oyetiloviar pe v dnudclo aocedrel oty Pwiavdio.
H Elisa cvykatahéyetat oTig Tpeic HeYaADTEPEG ETAIPEIEG TAPOYNG KIVTNG TNAEQP®VING TNG

dwhavdiog, Kol omoTELEL TOV KOPLO TUPOYXO TPOCPOPIS KPIGIUMY VANPECIOV PASIOSIKTVOD
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(MCRAN) otv Erillisverkot [451]. H ®wlavdio éxel emiong vopobetioel v €Bvikn
TEPLAYOYT MOTE VO LILAPYEL 1] SLVATOTNTO AELOTOINCNG TOV VINPECIHOV Kot ALY TApOY®OV

Kvntg Agpmviag 6mov awtd kpbei amapaitnto.

Neproyn
Xwpit KaAvyn

Ewova 179. TIpoypoppaticpog yeopypagikis kaioyng diktvov VIVRE? [447]

Q¢ mpotevwv mapoyxog, M Elisa koAeitar vo emekteiver v kdAvym, vo ovénoelt
YOPNTIKOTNTA KOl TNV OVOEKTIKOTNTO TOV OIKTVOV (MGTE VO EKTANPDGCEL TIG OTALTIOELS TOV
Virve 2.0. ka1 tov ypnotdv dnuoctog aopdreiac. O otox0g TG KAALYNG givar vo emtevydei
97% yewypapikn KaAvyn kot 99,98% minbuopaky kdioyn péypt o 2024 (Ewova 179).

H Erillisverkot kot n Elisa éyovv cuvayet 10et) ovppovia [451], kot oto t€hog owtg O
emavampoknpuydel dayoviopds yoo TG vanpecieg padlonposPacng. TOUE®VE HE TN
@wAovdkn vopoBeoia, n Erillisverkot €xel to amokAeloTikd Sikaimpo Tpoyng ENKOVOVIHY

o€ vanpecieg dnuoclag aopdictoc. g ex tovtov, 1 Erillisverkot kon n Elisa dev Bpiokovton
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Vtd KaBEGTMOG HETAED TOVG AVTAYOVIGHOD OTIS EXKOWVMVIEG ONUOCLOC OCPAAELNS. ATTDTEPOC
610Y0¢6 gival N petdfaon OAwv TV ypnotdv tov Virve oto Virve 2.0. Otav ot voiotdpeveg
vnpecieg Tov Virve dev eivan mAéov ypnotpec, 1o diktvo Ba kieicel. AAlwote 1o Virve 2.0

dev amotelel TpocONKN 6To VIAPYOV dikTvo aAAG anoteAel Eva véo diktvo (Ewova 180).
6.1.1.4.4 Znuepivi Kordoraon

To diktvo Virve 2.0 mov mepirapfaver 4G kar 5G RAN Bpioketar 1N ot0 616010 NG
viomoinong. To 2020 vmoypdenKov Ol GUUEOVIEC TOGO YloL TOV KUPLO TNAETIKOWV®OVINKO
ThPoY0 TOL PaSIOSIKTOOV OGO KoL Y0 TNV £TOLPELR TOVL avELPe TV vAOTOINoN Tov S1KTHOV
mopniva. H mepiodog petdfoong and to Virve oto Virve 2.0 éxet mpoypoppatiotel yo to
2023-2025 6mov ko ta dvo diktvo B Asttovpyodv TOWTOYPOVO. O EKTILDUEVOG OPLOUOC

ypnotov Tov Virve 2.0 extpdrol nog o etdost Tig 51 yilddec.

6.1.1.4.5 Aidcyuara xor Ipoxinoers

Soueaova. pe tov Kari Junttila, Avarto&iaxd dievbovei g Erillisverkot ta d18dypata kot ot
TPOKANGELC TOV OVTIUETOTIGAV 6T SLdpKeLo, ToV £pyov [447] frav:

= O oyedlacpuog TG UETAPOOTG Y10 TOVE YPNOTEC ATOLTEL TOAD KOAO TPOYPUUUATICUO,

TPOETOYLOGIO KOl GUVTOVIGUO.
= AgvNTav €0KoAo To eyyeipnua e01kd 0TV €IGAL O TPMTOG TOV TO VAOTOLEL.

= Eivor moAd onpovtikn 1 dwyeipion 1oV Tpocdokidv Aapupdvoviag vmoyn 0Tt yiveton
yxpNoM vEG Un SOKIUAGHEVNG TEYVOAOYIOG.

= H xdAoyn 00 padlodiktiov amartel avtioToyeg emdOcelg TV Teppatikmv RF

= ZNUOVTIKN ETIONG TAUPAUETPOG SVOKOAING OOTEAEL ) LEYOAT EKTOOT TNG YDPOG KoL O

pKpog aplipog xpnotav.

6.1.1.4.6 To MéAlov tov diktdov

Ot pedhovricoi otoyor g Erillisverkot givou:

= H onmuovpyio evdg avaPaduicpévov gupul@vikov JSlacLVIEEUEVOD OIKTVOV GTA
TPOTLTOL TOL onueptvoy dwktoov TETRA pe Tig vmdAowmeg okavovafikés ympeg

(Noppnyia kot Zovndia).

= H npoctopocio tov svponaikod mpoypduuatog Broadway kot 1 eEEMEN Tov ©C
Broadnet pe otoyo v meplaymyn petald Tov dNUOCIOV SIKTOOV AcQAAEINS Kot

OTTOKATAGTAOTG KATACTPOPDV TWV EVPOTATKADV YWPDV.
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=  JIpocOnkn ebvikng meplaymyng pe otoéyxo v Peitioon g avBekTikKdTNTOC TOL
SkTOOoV G€ mepmTMGELS PAAPNG e€omAiopoD pe pkpd mpdobeto kO6GTOC. Ot Yoo TNV

OVTIKATAGTOOT] TG KVUPLOG KAADYTG.

H dwhavdio og xdpo mapaymyds KovoTopiog Kot TexVOLoYinG, TPOTAYMOVIGTEL GE TOYKOGO
enimedo otV avantuén gvpulOViKoL SIKTHOL dNUOCLUG AGPAAELNG LE EVEPYO GLULETOYN OTIS
opadec epyaciog mpotvmonmoinong tov 3GPP yio MCX vrnpeoieg, yeyovog mov amotelel
eEapetikny UEAETN TEPIMTOONG Kol Yo GAAEC YDPEG TOL EMBVLUOVY VO OTOKTHGOLV

gupuOVIKA dnpocto diktva acpareiog faciopéva otig texvoroyieg 4G/5G.

H Erillisverkot vnoypdspet  H Erillisverkot

auppwYies yua: eEaopaAiel Ty Anpdara

« vnnpeoia (RAN) anpooKonTn Aettovpyia Tpopdea MC OROKApL
Evapin © GpYTEKTOVKA TWY UTNPERWY NaTn LIPEALY KL ng paong
‘Epyov Twprva petaBatik nepiodo £pappoyDy vhonoinang

Epevva avayKey H Erillisverkot Katd tnv nepiobo petdpaong 01 vinpeaieq
TWVNEAATEV TAPEXEL TTOVG xgn’msc (2023-202?), ) ) Yirve 2.0
Kat O¥eBaopoq TPOTEPUONONPEVES O vnpeaieg Virve ka Virve 2.0 Blapkwg
Wy £LPL{WVIKES Virve Ba npooPEPOVTAN MAPARANALL eEeAiooovTan
UpEQ Y 2.0 ouvBpopég £ ouvéxer, Ba napéxova pe Baan
TIOV JMOPOLY VI povo oL vrnpeaieg Tov Virve 2.0 UG avdyKeg
aVTIKATAoTACOLY TWY MEAATWY
TIGUTAPYOLOES
£0PU] WVIKES.

Ewoéva 180. VIVRE 2. O8wkog yaptng tov £pyov [452]

6.1.2 Auepixn

6.1.2.1 Hvwuéves loiteisg Auepixng

AvoAVTIKY avagopd yio 1o emtiyelo diktvo dnudclag acparstog P25 mov ypnoomolody ot
H.ILA. edd ko1 tpelg dekaetieg €ywve NON oto kepdiowo 5.2.1.1.1, evd ouown yio T0
gupulevikod diktvo dnudoiag acedieiag FirstNet tov viomombnke kot té0nke o€ Agrtovpyia,

amo to 2018 £xel oM mpaypuatomombei oto kepdiaio 5.2.1.3.1.

6.1.3 Aagia — Eipnvikog

6.1.3.1 Avompolio

H Avotporio Bpicketol onuepa og éva petafatikd 6tddo amd ta cuothpate APCO25 kot
DMR/PMR og LTE cvotiuozo tavtdypova pe tn xpion un eniysiov enkowvoviov [453].
Touewva pe v [454] extudron nog £mg o 2028 Bo cuvvTdpyoLY AVTEG 0L TEXVOLOYiEC TPV
yiver n petafaocn oe vPpdwd gvpvlovikd cvomuate (5G kot Non Terrestrial Networks).
Apuddio.  vanpecic yoo ™V avamtuén TG KUPEPVNTIKNAG  OTPUTNYIKAG Yoo TNV
dracvvdesudtnta givon n NSW Telco Authority (NSWTA) kabog emiong kot yio Ty mapoyn
VINPECIOV KPIGIU®MV ETKOWVOVIDV TPOC TO KPATOG HECH TOL SNUOGION SIKTVOV AGPUAELng
(PSN). Kvplog otdyoc ¢ KuPépvnong g Avotpoliog amotehel 1 «dyuiovpyio. evog

ONuoTiIov JikTHov aopdielas mov Oa cvYKaTOAEYETE TTO. UEYOADTEPO. TOD KOGUOD» CULO®VOL LLE
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mv Kylie De Courteney AtgvBivovcso copfovio tov OpyoaviGpod TNAETIKOW®VIOV TNG

Avotpodioag (NSW Telco Authority) [455]
6.1.3.1.1 Kaivyn tov diktdov

Tov Avyovsto tov 2022 mpootébnkav emmiéov 250 otabpol kaivmroviog 1o 97% tov
TANBuopov g yopag kot 44.5% tng YEOYPAPIKNG EKTOOTG, EVA LE TNV OAOKANPOGT] 0VTOV
oV diktvov Qo vrapyovv 675 ctabuoi ot omoiol Bo kaAvTTOVY TO 99,7% TOL TANBVLGHOV pE

YEOYPAPIKY kdAvyn 85% tng emkpdrteiag [455].

]
= i \
2 ° NORTHERN ! |
WTERRITORY [TI8L
- (]

n QUEENSLAND

: _ _AUSTRALIA.. . .

» AT
AR | T
T8 ¥
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» .~- 2 “E
O

New, Zhdlapy

Ewéva 181. TIpoypappa Mobile Black Spot - Xpnpoatodotovpevor otabpoi Baong. @daon 5 [456]

To PSN ¢ NSW Telco pe aptBuovg:

= 13 gkatoppvplo, KANGELS / unva
+ 60 Yrnpeoieg mov t0 pnoiponolody
+ 99.95 AwbeoudnTa Tov SIKTHOL
= 45% l'eoypapicn kdAvyn
'H Avotparia eniong npaypotonoince o dokiun (Mdwog 2021 - Askéufplog 2022) [457],
[458] evog kowdypnotov diktvov PSMB (Public Safety Mobile Broadband) oto omoio 1
KuPépvnon yepiletal 10 KEVIPIKO SIKTVO KOl TIG EPUPUOYEC EVD YPNOLLOTOlEL TOL dikTLA
padtonpdsfacng 6v0 mapdymv epmoptkdv vanpectdv (CSP) yia va enekteivel v guféreta,
v avlektikdmra kot v aflomotic Tov. Avti N SOKIUN TPOYUATOTOMONKE Yo, TPOTN
@opa pe ypnon ovo mapodymv oe avtifeon pe didec ympeg omwg ot H.ITLA (FirstNet) to

Hvopévo Baocileio (ESN) kot tn dwvlavdia (Vivre2) mov ypnoipomotodv éva ndpoyo. [4]
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6.1.3.1.2 Xpron un exiyeiwv cootiUiTmV ETIKOIVOVIOV

Hopdriinia otig 21 Aekepfpiov 2021 avakowvdbnke n KOplo Ao avarTuéng SopuEOPIKOY
vanpeoiov [453], ov omoieg Bo mpocddoovv o onuavtikn Peltioon oTig emelyovoeg
EMKOVMVIEG TOGO Y10l TIC KOWVOTNTES OGO Kol Y10 TOVG OPYAVIGLODS TOL dPAGTIPLOTOIOVVTOL
ka1 dwxepifovron enciyovoeg kataotdoelc. H avantuén towv vinpeciov Ba npoypoatomomOel
G€ CLVEPYOOIO [LE TOV dOPLPOPIKO OpYaVIGHO Inmarsat kot 6T0 TANIGIO0 VTG TNG CLHPMVING
N kvPépvnon g Avotpariog Ba eEomAicet pe dopvpopikd eEomhiond mepiocotepa amd 4200

oynuoata [459], pe oxomd vo avietonicel TpofAnuate OTms:

= Avopoldpopon KGAvYT TEPLOYDV
= Zuvdvoopo diktowv (LMR/Cellular)
= Al0GUVIESIHOTNTO OVAIEGO GTIG VITNPEGIES
= Tnv tepdotia éKTaon TG YDPOS GE GLVOVAGHO LE TNV CPOL KATOIKNON
I'o Tov Adyo avto, 1 xOpo £0£6E OPIGUEVEG AMAITNOELS Y10 TIC VN PEGIEG EKTAKTOV OVAYKNG:
= Ouotdpopen kdAvym
= Amidmnra kou Evypnotia

=  Eloylotonoinom g EnaveKmaideuong TOL TPOSMTIKOD
= MC Voice (MCPTT) & MC Data

H Abdon avti d60nke oe cuvepyasio pe v Inmarsat kot ovclaoetikd odnynRdnNKoy 6To «io

VINPEGiD TAVTOL» 1 ool TEPAAUPaVE:

= Yevaplo TOAMATADV QOPEMV

= Asurtovpyio T@V oYNUATOV O TOAES

= Avtopartn petdfaocn ovapecso 6tovg popeig
= Wi-Fi bubble for dismounted personal

= AcQaAn SIKTLOKN EVEOUATOON

= Algyeipion vrodoun Kot KOGTN GLVTHPNONG
6.1.3.1.3 Zmpoamnyixn yio. to péidov

"Evag amd tovg otoyoug g NSW Telco yia to PSN pe Baon v kdAvyn tov avaykdv tov
TPOTOV AVTOTOKPITOV 0ALL KOl TV XPNOTOV TOL SIKTOOL amoTeEAEL 1 aénon g moKIAMag
TOV TEYVOLOYIOV OV ¥pnoiponolei. Av kot ot texvoroyieg LTE kabmg ko ot un emiyeieg Oa
UTOPOVGOV VO TPOCPEPOLY UEYOAVTEPT) KAALYT, YOPIG ONUAVTIKEG VTTOSOUES, MOTOGO £X0VV
po oelpd and TPOKANCES oV o TPEMEL VO AVTIUETOTIGOVV, OTTMG OUAEITOVPYIKOTNTA,

KaBvuotépnon, Yy opNTIKOTNTA, KOGTOG KOl AEI0MIGTI.
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To 2022 n NSWTA dnuiovpynoe éva mAaiclo €pyaciog 0mTov SOKIUACTNKOY TEYVOAOYIKES
TPOTACELG «EMOUEVNG YEVIAGY, cvumeplapPavopévav kot pun eniyeiwv emhoydv (Satellite)
Kabmg emiong kot duvatdtnteg eméktaocng g Kalvyng pe ypnon WIiFi, LTE (4G/5G) og
oynuata (Cells on Wheels, COW), pe petadbosig unvopdtov Mission Critical Messages
(MCM) o¢ LTE (4G/5G) [460]. H otpatmywkn [59] yio to 2023 Paciletar og 5 kdpovg

GEoveg pali pe 22 empépovg mpotepatdtnTeS. O1 onuavTikoTEPEG Od QVTEG Elvat:

a. Avénon g kdloyng tov eupulVIKOV SIKTHOV PECH TV Tpoypappdtov Mobile
Black Spot Program (MBSP) kot Connecting Communities (CCC).

b. Bektioon ¢ yopntikdémTog TG a&lomoTiog Kol TG S0AEITOVPYIKOTNTAG OVAUECH.
GTIG VTN PECIEC.

C. Anuovpyia véov gykatactdoswv (Critical Communication Enhancement Program,
CCEP) xou dwoyeipion g petdpaong tov nehatodv e avtés. ITo cuykekpluévo £mg

ta téAN lovviov (2023) Oa wpémel va et emttevydel kGAvyM:

= 50% yewypagikn kKot 98% mAnbucuioknm
= 89% T®V £YKOTACTAGEWDV GE EMined0 oyedlacpo (598 and 675)
. 54% tov gykatactdoswv og mANpn Asttovpyio (365 amd 675)

d. Tlopoyn vémv KOWOTOU®MV TPOIOVIOV Kol VINPECIOV 7oL Oa KAADTTOUV TIg
EMYEPNOIOKEG AVAYKES TOV TEAATMOV. TOVAAYIGTOV €va TPOIOV | VINPEGiQ Yo KOOE
Bactkd TELATN TOL SIKTVOV.

e. E&MEn tov mpoypappotog Kivntod Evpulovikod Awktoov Anpoclog acqirelog
Public Safety Mobile Broadband, PSMB pue sgfakpifwon tov dvvatotntov
vAomoinong TV MPOTEWOUEVOV AVcE®V o€ €bvikd eminegdo. Xt10 mMAQiclo owTo,
viomoieitar M cvvepyacio og deBvég enimedo pe aviioToryovg opyaviopovs GARmV
kpatov (H.ITLA. H.B. Béhyo, ®whovdia, Tarrio, Teppavia, Notioa Kopéa k.0.) pe
oTOY0 TNV ANYN TeYVOYVMGiag Kot TNV aglomoinon yi v ovamtuén g e0vikng

GTPATNYIKNG.

6.1.3.2 Anuokpotio Notiog Kopéog

6.1.3.2.1 Iotopixo

To 2014, petd to tpaykd ocvuPav oto mhoio MV Sewol mov otoiyice ) Cown og 303
avOpdmovg [461] to vrovpyeio somtepikmdv kol acpdaiewag (Ministry of the Interior and
Safety - MOIS) ¢ Anuokpotiog ¢ Kopéag amopdoioe vo KaTtaoKevdosel £va dnudcto
gupulevikd diktvo Yoo T dacediion g dnuodolag aoedrelng [462]. Xta mAaicia
vAomoinong Tov £pyov vouobetOnke o Kabopiopog anoxkieiotikng (dvn cvyvotitaov (B28 -
700MHz2) ya tig TnAemikovavieg dnuociag aoedrens. Eog tote 1 kdhoyn eacpolldtav

a6 molvudpidua diktva SopopeTikng TeXvVoroYiog (avaroywkd / ynoeaxd - TETRA) ta omoia
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dev eoopdMlov ™ peta&d tovg dwAsttovpywdmro. Xtdyog Tov Ssafe-net MTov 1
OVTIKOTACTACT VTV TV SIKTOOV Ue éva véo mov Ba mpdoeepe ™ {oviavn petddoon
Bivteo, dedopévav kabmg Kot PlopeTptkdv ototyeimv, pe eEAcPAMOUEVT OLOAEITOVPYIKOTNTA
HeTall TV VINPESUDY, OTOCKOTMOVTAG 6T LEIDOT) TOV YPOVOL OVTATOKPLIONG GE TEPLOTATIKA

EKTAKTOL OVAYKTG.
6.1.3.2.2 Awouoppwon Aktoov

To Safe-Net amoteleital amd tpia emipépovg diktva mov Pacilovral oty teyvoroyio LTE ta
O1010. EELTNPETOVY JLAUPOPETIKES OVAYKEG VANPECIOV:

=  To PS-LTE yw ™ onpocia ac@daiela, To

=  LTE-R (yw Tovg 610Mpodpdpovg Kot To

= LTE-M (Marine) yia toug vautiMokode ypnoTes.
Kot ta tpia diktva popdlovrar v idto {ovn cuyvotmitov (B28 ot {dvn tov 700 MHz, 2
10 MHz). To PS-LTE mapéyst vanpecieg o€ 333 vanpecieg 6To0g TopoKdT®m OKTM TOUEIC:

= JlvpooPectiky,

= JIapoyovg NAEKTPIKAG EVEPYELNG

= AkToQUAOKN

=  'Evomieg Avvdpelg

=  Actuvopia

=  To mpocwnikd Twv acBevopopmv

= [ldpoyovg puoikov agpiov

= Tomwég Apyég
H apyrrextovikn tov diktvov (Ewova 182) oyedidotke pe tpeic facikodg otdyovg:
. TNV TOPOYN EVOTOMNUEVAOV EVPLLMVIKOV KANGEDV OTOCKOTMVTAS GTNV ToyElo avtidpaon
TOV VINPECLAOV.
B. v dvvatotnto avtoAloyng Pivteo, €kOVOC Kol YEOYPOPIKOD OTIYUaTog METAED TOV
TPOTOV OVTOTOKPITOV OLOPOPETIKDOV OPYUVIGLLDV.
vy. Tnv oot Ye®YPOEIKN KATOVOUN T®V TOPMV Yo TNV OVILETOTIOCN TOV QLGIK®OV
KATOoTPOPAOV a&lomolnvTog TV Teyvoroyia GPS.
O ekTu®UEVOC aplBidc cuoKeLMY ¥PNoTOV avépyetal o 240 yadoeg ywo. to PS-LTE, 10
yhddeg yio to LTE-R kat 35 yihddec yio to LTE-M [463]. TIpwv v avdmtvén tov diktbhov
vnpée P TAOTIKY PACT SOKIUNG TNG TEYVOLOYinG og éva peyalo abAnTikd yeyovog kot
aKoAoVONoay TPelG eMOUEVEG KATA TIC OMOileC OTUdWKA avamTuyOnke to dikTvo Gg OAn
yopa [462]. H mrotikn @don tov épyov viomombnke pe emtvyio and to MOIS katd ™
duapkeln v Xewwepwvov Orvumiokdv Ayovev mov detiybnocov ot Pyeong Chang 7o

2018. H avdamtuén Tov ductdov mpaypatomomnke o€ Tpelg @ACEL. XTn TpdTN PAcT 1 ool
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olokAnpmOnke Tov LentéuPpro tov 2019, eykatactddnkov otabuoi Bdong oe mévte peydeg
moAeLg kB¢ kat otig emapyies ¢ kevrpikng Kopéag. H devtepn @don ohokAnpdbnke tov
XentépuPpro tov 2020, dmov ot ctabpoi Paong eykatactdOnkov ce gvvéa MOAES Kol GE
enOpylec TOL VOTIOL TUNHOTOG TNG YOPAG. ZTNV TPITN GACT He TNV omoic OAOKANp®ONKE TO
Safe-Net tov Mdptio tov 2021 gykatactafnkav ot otadpoi Baong ot ZeoVA Kol 6TIG YOP®
UNTPOTOMTIKEG TEPLOYES, GVUTEPIAAUPAVOUEVTS Kol TG TTOANC Incheon.

IMao Adyovg aopodeiog Kol OmoKEVIPMONG, KOTAOKEVAGTNKOV Tpio oveEaptnto kEvipa
€AEYYOV KOl AgtTovpying o€ SlopOPETIKES TOAELG TG YOpag [464]: Xt ZeoOA, ot Daegu kot
ot vioo Jeju. Ta kévrpa avtd eaceaiilovv v Tapoyn vanpeciov mopnva LTE, vanpeoieg

MCPTT xo etvor vevBuva yio T S1aygipion Tov dtKTHOoV.

/ Unified Broadcast Call & Quick Response

8 Departments o j
National /| b
. Rescue|| / m
A\ Service| | Not only for Nominal Duties, | / o) / r =
|| A ; AP e ' % AN
- Police “ | but for PPDR in Emergency / W
Electric > \ |
— \ Nationwide PS-LTE based Multiple Media Communication
Medical . = -
Unified PS-LTE Network ® - =
B - e S
< Picture
Gas O’ Q
g [ #-
Integrated R ) P +li
Coast Guard Co d & Control
o men i, GPS-based Optimized Resource Allocation
Military :
(| i GPS )
" Local || | m ¢
~ Government \,““\ 1 ® — I 0
| | SRy
\\\ A \ G

X PS-LTE (Public Safety — Long Term Evolution) Crs

Ewova 182. H apyrrextoviki Tov SafeNet [462]

Phase 1 (Central Korea) Phase 2 (Southern Korea) Phase 3 (Capital Region)
Dec. 2018 - Sep. 2019 Nov. 2019 - Sep. 2020 Jun. 2020 - Mar. 2021
AT B¥Y ) | ATY B+ AT Bv4
9
9
9 o CTY c+9
Zone A Daejeon, Sejong, Chungnam Daegu, Gyeongbuk, Jeju Seoul
Zone B Gangwon Gwangju, Jeonbuk, Jeonnam Gyeonggi
Zone C Chungbuk Busan, Ulsan, Gyeongnam Incheon

Ewéva 183. Or pdoeig ohokiiipmong tov SafeNet [462]
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Ewoéva 185. Kévrpo Daegu - Owpoxiopéivo dopdatio [464]

H xéloyn tov dwktbov PS-LTE [463] emitedyOnke pe v dnuiovpyio amokAEGTIKGOV
tonobecimv (Sites) padrosmikowvoviag LTE pe mepiocdtepovg amd 17 yhddeg otabpong
Baonc. H eméxtaon 1660 tng xdAvyng 660 kol g adénong tng YopnTikoTTag Umopel
emumpocheta va eEAGPAAOTEL [LE TNV KOWN YPNOT KOl GAL®V SIKTO®V, GUUTEPTAOUPBAVOUEVEOY
TV gunopkdv kvntov LTE padiodtowv aidd kot tov LTE-R ka1t LTE-M. 'Eva axdun
oToyEio yo v KGALVYN opsdV TTEPLoYDV givar 1 ypron ad-hoc dikTv®v Tov PTopovV va
avamrtuyBolv, gite pe xpnor oxnUATeV gite Pe POPNTEG ADGELS, OTMG KLUWELEG TomoBeTHEVEG
o€ €101KA cokida Tov Tpodtov aviamokpitdv. To LTE-M mapéyet kdAvyn og andotoon £mg
100 yruidpetpa omd v axt evd 10 LTE-R moapéyer xdioyn oe meprocdtepa and 4.800

G1ONPOSPOUIKE YIMOUETPOL.
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Ewova 186. Kévrpo XeovA [464]

6.1.3.2.3 Emiyeipnuatico poveio

H xartackevn tov PS-LTE avatébnke otic Korea Telecom (KT) kot SK Telecom (SKT). H
KT etvar vedtbovn yuo dvo meprpépetec, ko 1 SKT givar vrevbovn yio pio. H KT avéhafe
EMIONC TNV KOTOOKELN T® V TPLIOV KEVIPpWV Acttovpyiog. H emifreyn tov Aettovpyidv tov
diktHov kabmg kot Tov kpictuwv vanpeocidv (MCPTT4) tov Safe-Net mpayuatomoteiton omd
tpio vwovpyeia. To Ymovpyeio Ecwtepikmv kot Acpdielag emontevel PS-LTE, 1o Yrovpyeio
Qkeavov kot Alelog emomtevel to LTE-M, xotr to Ymouvpyeio I'mg, Ymodoudv kot
Mertagopav emPrénet 1o LTE-R. 'Eyet eniong onpovpyndet éva popovp (Safe-Net Forum) to
omoio cuvTovilel TNV £pguva, TNV TLTOTOINGN Kot EPAPUOLEL TIG KUPEPYNTIKEG TOAITIKEG TTOV

agpopovv to Safe-Net.
6.1.3.2.4 Karaotaon Xnuepa

O1 vimpeoieg Tov diktvov PS-LTE Eekivnoav to 2020 kot n oAokANpmon TG KGAvyng oe
eBvikd emimedo emrevyOnke to 2021. H petdfaon olmv t@v xpnotdv dNpoclog aceiielog
070 Vvéo dlkTvo TpoypappatiCeron va mpaypotomomBel v mepiodo 2020 éwg 2027. Ot topelg
otovg omoiovg €xel dobel mpotepordTNTAL Yoo HEANOVTIKY avamTuén Tov  SkTOOV,
mepthapfavouy Tig emkovovieg petaly cvokevmv (D2D) pe otdyo v enéktoot tov Siktdiov
o€ TEPLOYEG YWPIG KAALYT, TNV a€pog-£00(QOLG emkovavia pe yprion kot UAVS, v
ypnon awcntmipov IoT ot dnudcla acedieia Kot T oTadlokn eloaywyn oto SG 1

omoio oM onuepa Ppioketan e €EEMEN.

310




6.2 Zvykpitiky al10l.0ynen — PEATICTES TPAKTIKES

Amd TV TPOGEKTIKY] HEAETN TOV TPOGEYYICEMV TOV TOPATAVED YOP®OV KATAANEQUE oTO

TOPOKATO CLUUTEPAGLOTA, CPOV OTOTVTMGOLE TO YOPOKTNPIGTIKG TOVS GE GYETIKO MOTE Vol

glvat EQIKTN 1 GLYKPLTIKT TOVS 0EOAGYNON:

1.

To k66T0g TV EMEVOVGEMY TTOV ATALTEITAL Y10 TNV AVATTLEN ATOKAEIGTIKAOV SIKTOMOV
ac@oAieiog etvat wtaitepa LYNAO Kot dev amoTELEL TPMTN ETIAOYN Y10 TO KPATN).
Awmotdoape eniong Tpic Kupilopyo LOVIEAQ TOL EMAEYOVV Ol OPUOSIOL POPEIG TMV
KpaTOV Yo TNV avamtuén twv PSNS.

a. Kown ypron diktvov pe évav mépoyo. Xe vt v katnyopia Ppiokovrol
tpeig yopec: Or HILLA. 10 Hvopévo Baciielo kot n @wiavdia. Or HILA. om
UEAETT TTOV TTPOyUOTOTOINGAY BEDPNGAV OIKOVOULKA OGVUIPOPT) TV KOTOUGKEDT EVOG
ATOKAEIGTIKOD SIKTVLOL 0CQOAEiING Kot £T61 00N YN ONKay ot courpaén pe Evov MNO
pe éva Hokpoyxpovio GLUBOAOLO 25 ETMOV UE TPOCLUQMVNUEVT] EAAYIOTN KOTOPOAN
ava €tog, cuvolkng adiag 100 dig dorapicov. EvBovn g AT&T ftav va avamtdéel
7o OlKTLO GE OAN TNV EMKPATELD KoL VO avOAAPeL Tn cvviipnom, Owyeipion Kot
EMEKTACT] TOV SIKTVOV KOOMG KOl TOV OVTIGTO®V VANPESIOV TPOG TOLG YPNoTEC. To
AmOTEALEGUO OLTAG TNG CLVEPYOCING UTOPOVUE VO TO Kpivovpe mtwg gival daitepa
TETUYNUEVO, amodelEn ot 3.3 exotoppvpla ypnoteg tov First Net mov ocuvveymg
av&avovrtal. To Hvopévo Baciielo eméhele Kat avtd TV KO ¥promn Tov SIKTOOL UE
évav POvVo TAPOYOo KOl TOPA TIG CMUOVTIKEG KaBvotepnoelg, onuepa dgiyvel Tmg 1
petéPoon oto LTE 4G Eexivnoe. H Tpitn ydpa mov axorobbnoe v emhoyn evog
MNO egivou n @wviavdio. To povtéro mov enédeée Paciotnke otV amAOTNTO KOl GTNV
OTOOLOKY] LETAPAON OO T TOANOTEPNG YEVIAG SiKTVO 6T EVPLLOVIKTG TEXVOAOYIOG
LTE 4G/5G.H dwyeipion tov S1KkTHOL TUPHVO. AIOQAGIGTNKE VoL 0loKeiTan omd T
kpatikn etaupio Erillisverkot yio Adyovg aceodeiog kot 10 K66TOG avamTuéng TOL
dwtoov avépyetoar ota 1.2 31 Soddpla yuoo TO OeKOETEG TPOYPOUHO TOL £)EL
vroypagel pe tov MNO. To Movtého g Dwiravdiog kpiveton metuynuévo av
AdPovpe vTOYN UG SVO GNUAVTIKES TOUPAUETPOVS: O UIKPOS optOudc ¥pNoTOVY Kot 1
TEPAOTIO. EKTOOT] OV TO OIKTLO KOAEITOL VO KAADWEL, GTOlXElD. TOL 00 YNCOV TV
dwhavdio oy avalntnorn cvvepyaci®v o€ dlebvég eminedo aAL( KOl TNV AVAYKT
Yo Tpo®ON OGN TNG EMLTAYLVONG TNE TPOTVTOTOINGNG E GTOYO TN UEI®GN TOL KOGTOVG
TOL TNAETIKOWVOVIOKOU EE0TAIGHOD GAAG KOL TOV TEMK®OV GUCKEVMV.

B. Kown yprion S1ktdov pe TEPIGGOTEPOVS Ao EVaY TUPOYOVS. L€ QLT TNV
Katnyopia avikovv dvo yopeg, N I'odiia kot to Békylo. H Taddio enédele avtd to
povtého yoo e€ac@aiicel T MHEYOADTEPT OLVOTN KAALYN TOL OIKTOOV Yo TIC

vanpeoiec e To RNR @1lodoéel va Aocel ta mpofinuata dtachvosong Hetald tov
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VANPECIDOV TOL LINPYUV GTO TAPEABSGV AOY® TOL TANBOVG SLOPOPETIKDY dIKTVWV. To
Bélylo avémtuée v vanpecio Blue Light mov ovolaotikd a&lomotei kot ta tpia
padiodiktva Twv MNOs. Mg o e1dkn SIM képto to LéEA TV vINpecI®V acPaAsiog
amoktovv mpdcsPaocn kot ota Tpio diktva eEaceaiilovtag v KaAvtepn dvvart
gupulOViKn cVUVOEST avdAoya LE TNV TEPLOYN OTNV omoin emyepovy. Me avtd TOV
TPOTO KPATNoE TOPAAANAG Kot To mponyovpevo TETRA diktvo 10 omoio 6Oa
avtikataotadel Alyo mpiv to 2030.

y. AmokAelotikd Aiktvo dnuodclog aceaietog. Mo avtiBetn ond tig H.ILA
dwdpoun akorovbnoe 1 Nota Kopéa oto dwd g povtéro. To vmovpyeio
EC0MTEPIKDOV OAMOPACIGE VO KOTOOKEVAGEL €VO OMOKAEIGTIKO OlkTLO dNUOCLOG
acpoAeiog avabétoviag TV KoTookev tov o Oovo Kopeotikég etaupeieg
TAETIKOWVOVIOV. TO OKENTIKO MTAV EVIEADS O10pOopeTIKO 0md avtd tov H.ILA, o
otoyoc Mrav n Notw Kopéo vo TpoToyovVIGTHCEL GTO GUYKEKPIUEVO TOUED,
AVOTTOOCOVTOG TN OIKN TNG TeEYVoAoYia Kot Prounyovie Kot av&avoviog mopaAAnia
T1G Bé0¢e1g epyaciag 610 ecmTEPKd TNG. Ta otKovopkd dedopéva Twv eEayOYDY GTOV
TNAETKOWVOVIOKO KAAOO OOTEAEGOV CNUOVTIIKE EMIYEPTLLOTA Y10 TV EMTVUYI0 TOV
ovykekpipévov povtédov. Znuepa 1 N. Kopéa givar mpotomdpa otov Topén autd kot
N P1Aocoeia TNg glval va PopacTel Tig YVMOOELS TG o€ dleBvEG eminedo pe ydPEG TO
emBopovv va avartvEovv Ta dikd Tovg eBvikd diktva aceoleiag. To mocd mov
enévdvoe M kKuPBépynon yio Ty Katackevn tov Safe-Net Ntav ota 1.581¢ dordpia.

H dwdicocio perdfaocng mpog 1o 5G Oa dopkécel éog to 2028, eivar daitepa
TOAOTAOKN KoL amontel EEAPETIKN TPOETOLAGI Vi TIG YMPEG oL Bal To EMAEEOLV.
Xopaxktnplotikd mapdostypo 1 Avotporio wov €xel 0£cel TOAD VYNAOHS GTOYOLG Yia
v avartuén Tov SIkTOOV E€YOVTOC MON TPOYPOUUOTIGEL TNV OAOKANPMOT TNg
uetdfoong oto 5G oty enduevn Setia.

Xmpeg onmg to Hvopévo Baocileio kot n ToAlia diébetav a&idmioto cvotiuata,
EMKOVOVING KPIOIUOV ETIKOVOVIOVY, UE TO OTTOi0 Ol ¥PNOTES NTOV GE HEYAAO PBabuod
wkavomomnpévol. H petapaon oto LTE mov Oa eéacpdile v evpuvlmvikdtnra,
EMPETE TPAOTO VO, TEPAGEL OO OPKETO OTASIN OPIHOVONE MoTE Vo eEAcPaAioEL
avtiotoyng mowdtntag MCX vanpeoiec pe ta vrdpyovta diktoa. Avtd To Yeyovdg
001 yNce o€ KabuotePNGELS Kal VITEPPAGELS TOV TPOVTOAOYIGLOD TOL £PYOVL GE OPKETH
onueio Kot oTIc Vo YMOPES.

H avantuén kovAtobpag cvvepyaciog o€ OokpotTikd eminedo kol €WKOTEPA 1)
GLUUETOYN ot dleBvelg POpEic KAl EVMOEIS [UE OTOXO TNV OVIOAAAYN TEXVOYVOGING ,
Vv ovueevia og Béuata mpotvmonoinong touelg amotelobv mpobmdOeon yuo TNV
peconpofecun HelmoT Tov KOGTOVG KATAGKEVTG, GUVTNPNONG, EMEKTAONG OAAGL Kot

avafaduong tov PSN.
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6. Téhog n abEnom tov puOBpov diddoonc tov 5G £xel AUECO AVTIKTLTTO OTN UEI®GT TOV
ko6otovg tov UE. T'eyovdg mov pmopel vo Asttovpyroet Betikd oe eBglovtikovg
0pPYOVIGLOVG TTPATMV OVTATOKPLTMOV OOV UEAT OUTMV, YPNCUYLOTOOVV T S1KT TOVG
GLOKELT] O0TO TEd(o, KOl VRO mMPoHmoBécels Umopohy KOl aVTH, VO OTOKTHGOLV

npocPacn oe MCX vanpeoiec.

2e vt TNV EVOTNTA TOPOVCLAGUUE TO CLUUTEPAGUATO Omd TIC CLYKPICELS avapecso oe €5
YDPEG UE TOAD SLOPOPETIKEG TPOOEYYIGELG Kol YapuKTNPIoTIKd. H emioyn avtdv TV Yopmv
£yve 010TL péca amd OVTEG TIC LEAETEC TEPITTOONG UTOPEGOLE VO OVTA|GOVLE CUYKEKPUUEVES

BéAtioTeg TpaKTIKES Pe dSLVATOTNTO EPAPLOYNS TOVG OTI| YDPO LLOGC.

6.3 Xmovdauotnta tns mpoTtvTOTOINGHS

Ymv mopodoo epyacion £xovv yivel TWAEIOTEG OVOPOPES GE TEYVOAOYIKA TPOTLTO, Ko
KOVOVIGUOUG. ATO £pevveg, €xEl MPOKVYEL 1 KAOOMKN ETPPON TOL TAYKOGHUIOL EUTOPIOV
and 1o, TpdTLTTA, OV oE KAmoleg meputdoel; Eemepvael 0 90% [465]. Or mpoomabeieg
TPOTVTOTOINGNG 7OV  APOPOVY  OTO  ACVPUOTH  OIKTVO  EMKOWVMVIOV — OTOTEAOVV
YOPOKTNPIOTIKO TOPASELYUO, TG ONUAVTIKOTNTAG, 0ALA Kot TNG GVUPOANG ¢ oty e&EMén
MG TEYVOAOYIOG KOU U0 EMOTTIKN OMOTOI®GCY TOLG Topovoidletar oty Ewova 187,
mapdAANAa pe Tig e€eliéelg, ol omoieg emttevyONnKaY TPOiIOYVTOG TOL YPOVOL (ATOSOTIKOTNTA,
g0pog Lmvng kot puBudg uetadoong dedouévav) [51]. O Adyog yio To £pyo TpoTLIOTOINoNG
™G ONUOCLOG AoPUAELNG ivol amAdC Kol a@Oopd GTO YEYOVOS OTL Ol XPNOTEG VTG EYOLV
AVAYKEG EMKOWVMVING TTOL deV KAADTTOVTOL 0td TPOTLTIAL TOL €YoV kaboploTel ylo ypnHon

and Tovg Kotovalmtég [466].

O 016306 TG OVTOTELOVG avapopd otV a&ia TG TPOTLTOTOINGCTS Yo TO KTV OMUOCLOC
acPAAELD 0TO oNEl0 aVTO dev givar 1 OvASEIEN TV EML LEPOVG TPOTVTI®V, 1| OTOin GE KAbe
TEPIMTOON AVOPEPETAL GTO GUVOAO TNG EPYUCING, CALY VO VTEPTOVIGEL TA OPEAT OO QVTH.
Ta moyKdco TPOTLTO KOl TO LETPO CUUHOPPMOCTG OV SCPOAILOVY TNV OTOTEAEGLOTIKT

xpNon tovg cupfdilovv [465]:
= AOAEITOVPYIKOTNTO GUGKEVDV KOl TAUTOOPUDY ETKOVMVIOG
" Melwpévo KOGTOG amOKTNOoNG Kot PEATIOON TNG OVIAY®VIGTIKOTNTOG TNG 0YOpdg

= EmeKTaculotnTo TG VLAOOOUNG Kol duvaTOTNTO ELVKOAOTEPNG KOl TOYVTEPNC

avamTuéng
= Beltiopévn dloygipion vwodoung, amAoToUEV Kol GUAAOYY ANYN OTOPACEDY

= AmOTELECUATIKN EMKOWV®Via Kol exilvon Oepdtov
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Wireless evolution: 1990 to 2020+
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Ewova 187. To 6évdpo tng mpotvmomoinong (a.ocvppartes emkovovieg 1990 - 2020) [51]

Xopa Noéma Kopéa H.ILA Dwlravdio Tarria va," £vo Bélyo Avotparia
Booiiero
Emergency
SafeNet PS- . /
. - Réseau Radio Services NSW Telco
Aixktvo LTE, LTE-R, FirstNet VIRVE 2.0 du Futur (RRF) Network - Authority
LTE-M
(ESN)
Hknp 5 , "EXewyn HM],G 05 ‘EAherym
SkTO®V, EMewyn , X SKTO®V, . .
. , ; EMewym Awdertovpykd , Eldewyn Awkertovpykd
Adyor EMewyn dracvvdeong A EMewyn A
. . gvpul®VIKOTT ™mTog Kot ! £VpL{VIKOTNT ™mTog Kot
Metapaong StoovvdEoNg TV . SaovvdEong ,
. og evpLiOVIKOTNT og gupulovikdmT
TV Ympeoubv T®v
, g . g
Ynnpeoudv Ynnpecuov
Ynovpyeio:
Eowtepikav,
Awyeprotig Qreavav Kot AT&T Erillisverkot Ymovpyeio Ymovpyeio Astrid NSW Telco
dutvov Aleiag, I'ng, Group Ecotepikdv Ecotepikdv Authority
Yrodopmv ko
Metagopav
Korea Orange .
. ! Proximus, NSW Telco
MNO Telecom, SK AT&T Elisa Bouygues EE Orange, BASE Authority
Telecom Telecom
Mn Aépog- Mn Mn
, B282x 10 B142x 10 Kkoboptopévn B28 2 x 3 MHz . Kkofopiopévn Kkofopiopévn
Paopa MHz MHz Cown B68 2 x 5 MHz ES“‘P&‘E ;340 3 vy vy
GLYVOTNTNT®V GUYVOTNTNT®V | GULXVOTNTNTOV
Kvpror -
Mpoundsvté AT&T, Airbus, Motorola
)“2 HnoEvTEG Samsung Motorola Ericsson Capgemini,AT Solutions, M/A M/A
TIAETIKOVOVLOK Solutions 0s, Samsung
0V YKoV
Xpioteg 285.000 3,5 k. 51.000 300.000 300.000 > 70.000 53.000
Feoypagua 100% 28,6% 97% (2024) M/A 99% 99,9% 44,5% (2022)
Kdahivyn Aiktiov
hnOvopaxi 100% 99% 99,98% (2024) M/A 99% 99,9% 97% (2022)
Kahoyn Aiktdon
4G No Nou Nou Nou Nou No Nou
Nouw N N B AokipocTtikd p
56 (2020 - 2027) Nat (2023-2025) | (2024 - 2025) On T16510 Oy (2028)
ApOpog 675
TraOpéy Baone 17.000 100,000 1400 M/A 19.500 M/A (Ohoxhipoon)
ERIXSIPI]}I(IT"(O Kpatier kot
MOWSM,- Kpatikn Xoumpaén pe Kpatikm Kpatikm Kpatikm Kpatin Kpatin
Xpnpatododtnoe Bubreg
Ll|
TYmog Aiktvon AmokAeloTIKO Kowdypnoto Kowdypnoto Kowdypnoto Kowdypnoto Kowdypnoto Kowdypnoto
Evaptng 2020 2012 2019 2024 2018 (oz 2011 2028 (5G)
Agrrovpyiog eEEMén)
m%ﬁﬂ?ﬂﬁx 15 100 billion 1.2 billion > 684 million 9.3 billion M/A 1.4 Billion
Enévivong billion(USD) (USD) (USD) (USD) (GBP) (AUD)

IMivoxog 32. XopaKTNPIeTIKA TOV SIKTO®V dNpocLag ac@arelog Tov yopav: Notwog Kopéag, H.ILA.,
®riavoiog, IN'arriag, Hvopévov Bacirierov, Behyiov koaw Avotpariog
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Eniloyog

H xowdtnta dnuocilag ao@arelng el KOVEL CMUOVTIKO Priuato mpog TV evioyvorn g
€TOOTNTOG KOl TN PEATiOON TOV SVVATOTHTOV EMKOWVOVING EKTOKTNG ovaykne. Ot TpdTot
AVTOTOKPITEG MOTOGO, e&akorlovbobv vo meplopilovtal amd KOTOKEPUATIOUEVO SIKTLO KoL
mapoynuéveg texvoloyiec. H avantuén evog otkovopikd amwodotikod acOpuaton evpulmvikon
SkTVoV dNUOCLOG ac@dAclog Do Tapéyel oToVg POpelg TPOGPOCT TPONYUEVES VINPECIES,
TEYVOLOYIEC auyUNG KOl EPUPUOYEC TOL B0, GUVEICEEPOLY oNUovTIKG ot Peitimon Tng
avTOTOKPIoNG TOvg oto 7medio mov emyepovv. H petdfacn avty omd 1o LMR omyv
gupL{OVIKN GVUVOEST OTOLTEL KATAAANAO GUVTOVIGUO KOl TN GLUVEPYOGiO OAWDV T®V QOPEDV,
KPOTIKAOV VANPECIDV, OPYOVICUADV, ETOPIOV KOl ETCTNUOVIKAG KOWOTNTOS, (OGTE Vo
avantuyBodv To KatdAAnAo mpdtuma Kol TEXVOAOYIKEG Avcelg mov Ba dc@aAicovy TIG

ATMOTNGELG TOV KPIGIHOV ENKOVOVIOV [467].

To mpdTO Prina &yve pe TG EUMOPIKES avorTuéels acvpuatwv vanpestdv LTE kot tig Aboelg
OV 1M CLYKEKPLUEVT] TEYVOAOYia Kot To petayevéotepo 4G mapéyovv ota dikTvo ONUOCLOG
acpdrelng. H mopelo eivor apyn xor omoutel kdbe otoyeio mov mpocoptdrol Kot
nmpocdopiletar wg Aon va £yl dokiuaoTel o€ akpaieg cuvOnkeg, pe BeTikd amoteAéopata.
Ye KGBe mepinmtmon o o10)0¢ elvar M emBounTy GOYKAGT, amd TNV TOPWVH KATAGTOOT GE

TPOTLTOL KOl AVGELS KOWVA ATTOOEKTES, EQAPUOCIEG KO ATTOOOTIKEC.

To 2023 kot to. emdpeva dvo ypodvia Ba eivar po mepiodog Papic avamtuéng tov 5G,
UETAGYNUOTIGHOD oT0 GKpa Kol ouENUEVIG OLACVVOEST|G TEXVOAOYIDV KOl GUGTNUAT®V
dwctdov [468]. O 1610¢ 0dkdg xaptng g IEEE INGR petéfoong and to 2022 oto 2032
EMONUAIVEL TIG TAGELS, TIC TPOKANGCELS KOl TIG AVGEIC 6TO TPEYOV Kal Ppayvmpdbeco tomio
TOV OIKTOOV KIVNTNHG TNAEQPMOVIOG KOl TO WEAAOVTIKO OpO TOL KOAAEPYEiTaL UECH TMV
dpaotnpotrov tov Opyovicudv Avarntuéng Ilpotomwv (SDOs) ce 6A0 TOV KOGLO.
SUyKekPIUEVE €0TIALEL GTOVG TOUEIS TMV OOPLEOPIKAV ETIKOWVOVIDV, TNG TELVNTNG

VONUOGVVNG, TNG UNYOVIKNG paBnomng, ahAdd kat to peilov {Rtnua tng vEPYELOKNG ATOO0GTC.
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H teyvohoyia tov diktdov 5G mov amotedovv ofuepa v Eexdbapn tdomn, omotélecov
avtikeipevo g €pguvag 10 2020, eved to 2021 xot 1o 2022 1 o0TOXELON APOPOVGE GTN
dnpovpyio evog dlemoTnUovVIKOD TAOIGIOL Kot €VOC TPOYVAOGCTIKOV HOVIEAOL Yo dikTva
Kwvnmg miepovioc. Tn cvykekpipévn eEediktikn mopeia akoAovBoldv moTd Kou T diKTva
dnpoclog acPdrelac, e dedoUEVO HAAIGTO OTL O1 TEXVOLOYIKEG ADGELS TOL eQapUOlovTal 6T

dikTva Kiyntig TNAEQOVING 0TOTEAOVV £va £TOLO EPYAAELD Yia TNV VAOTOinoT Tev PSNS.

Evpioxopevol 6° avtfy ) xpovikn ovykvpia, YIVETOL GOQEG OTL 1| KOWOTNTA TNG dNUOCLOG
acPAAELNG YL PTAGEL 0TO KPIGYO ONUEID TOV amoPdcemy Tov B opicovy TIG HEAAOVTIKES
g€ehlelc mov TV aeopoly. Go KOTOPEPOLV Ol QOPELS TNg ONUOCIOG OCQAAEWNG VO
ENOPEANB0VV TV paydainy texvoloyikdv e&eliewmv kal va kapmmbovv Avoeglg Tov Ba Tovg
Bektidoovy aebntd Tig emKovV@Vieg 6T0 TEGIO KAl 08 OAEG TIC GLVONKEG TTOL KAAOVVTOL VOl
avtetonicovv, H oamdvinon oto epdmuo avtd dev a@opd HOVO OTIG OLVOTOTNTEC TOL
mapéyel M texvoroyia, Kabmg (ntmuate ToATIK)G BoOANGNC, SEKTIKOTNTOC GTNV KOIVOTOMI,

OIKOVOUIKG Kot S1o1knTikd kabopilovv onuavtika tig eEeditels.

Qot6c0, N 1evoroyio etvar vt mov Ba mpémer va deifel tov EexdBapo Spopo, doTE
SLTNPAOVTOG TO KEKTNUEVA KOl KPATMOVTAG OO 0VTA TIC PEATIOTEG TPOUKTIKES, VO UTOPEGOVE
vo petafodpe oty emOpevn e€moyn OIKTO®V OMUOCIHG acPAAElns mov cupuPadilel pe Tig
TEYVOLOYIKEG OLUVATOTNTES TOV EUTOPIKAOV OkTvmv. Kabiotator o&dpuwpo o emayyeipatiog
g ONUOCLOG ACPALELNG VO YPNCLOTOLEL OTNV KaBnUeEPVOTNTA TOV pia TANODPA XPNOTIKOV
EQUPUOYDOV TOL TOV PeATIOVOVY TIG cuvONKeg dafimwong o€ OGAOVG TOLG TOUEIS Kol amd TNV
GAAN va unv etvon og Béom va alomouoel avTég TIC SVVATOTNTEG KOl VANPECIES OTAV TIG
ypelaletar TePIoGOTEPO, ONANST] GTNV KAONUEPIVI] DIINPECLOKT] TOL KOONUEPIVOTNTO TOGO €T
oeeieia TG O1KNG TOL AGPAAELNG, 0G0 Kol TV ToATdv. To 1610 0&bpmpo dAlwote pavtalet
o€ &vO TEYVOAOYIKO UEANOV VO, EUTIGTEVOUOGTE TNV TEXVOAOYIO Y10, OITOUOKPUGUEVT

YEWPOLPYIKT, AAAG O Y10l TIC KPIGUUEG EMIKOIVOVIEG.

1.1 Xvvown kot coumepdouota

Eivar yeyovog 0T Ol KOTOGKELOOTEG TOV VAIKOV 7OV TpoopileTarl yio Ta SikTva OMUOCLOG
acpdrelog kot Tic PMR dgv pmopodv va avtéovv damdveg SIGEKATOUULPIOY EVPD Y10, EPEVVA
Kol avanTuén TeXvolOYIdV emdpevng yevidc. H ayopd tng dnuociog acpdielog eivor pkpn
Kol yivetor oaxoun pukpdtepn otav avointd Avcelg ovoo Kotokepuatiopévn. Eivon
YOPOKTNPLOTIKOG 08 O TAPUAANAGLOG OIKOVOLUK®Y HEYEBDV TTov avépepav ot [286], kabmg
vrootnpigay 06Tt €av TN Ogdouévn ypoviky otiyun (22-11-2011) évag epmopukog

KATOOKELAGTNG TovAovoe 40 exoTopUOPLO KIVNTO GE SLAGTNHO EVOC TP VoD, 0G0 dNAadN
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KOT EKTiUNoM NTavV 6€ TOYKOGUIO EMIMESO GUVOALK( TO TEPUOTIKA ONUOGIOS AoPAAELOG TOTE,
Ba énpene vo vmoPabuotel amd debveic oikovg a&oidynong. Eivar térown m Sapopd
OKOVOLK®OV LeyeBdV, aKoun Kol GYUEPA, TOL 1] OT010 PEATIOON TOV EMKOWVOVIDV ONUOCLOG
acpdrelag Ba emrevyBel péoa amd dHo Pacikovg muAdves. Tnv amodotikn a&lomoinon g
teyxvoloylag Kat tn dnpovpyios KOvATOOpag Guvepyacsio, TOGO GE EMIMESO KPATOV, OGO Kot

OPYOVIGLLOV 1] POPEWV.

Mo avt 10 PIKPO EUTOPIKE, OALN TTOAD OTUOVTIKO AEITOVPYIKH KOUUATL TNG KOWOVING UAG,
7oV vootnPilet TN dTNPNON TNG CLVEXELNG KOl GUVOYNAG TNG, TNV OCQAAELS TNG KOl TAPEYEL
aflohoyeg vanpecieg otovg moAiteg, o&ilel vo TPOGEEPOVHE TO KOADTEPO TEYVOAOYIKO
Koppdtt. ' tov Adyo owtd €yve o EKTETAUEVY] £PELVO KOl UEAETN] TOV TPOTOTMV
EMKOWVOVIOG ONUOCLOG OOPAAEWNG, HECH OO TN Odpoun TV TPLvTo Kol TAEOV ETAV,
dnAadn amo ) dexaetioo Tov 1990 Emg kot Tig uépeg pag. H avalvtikny perétn, akoun kot tov
APYIKOV TPOTOTMOV NTAV ECKEUUEVT] KOl TANPMG OLTIOAOYNUEVT], EAV GLVLTOAOYIGOLUE OTL
aKOUN KOL CT|LEPQ TO GLYKEKPIUEVO TPOTLTA. PPICKOVTOL GTNV KOONUEPIVOTNTO TOV TPOTMV
AVTOTOKPLT®V Kol bTooTnpifovv ovtovg ota kabnkovtd tove. Ta TETRA, P25, TETRAPOL,
DMR ot dAra mpodTuma otevig Covng €xovv egelyBel Kol TPpOTOY®VIGTOOV KOl GY|UEPQ,
KaTd TEPITTOOT, TPOSTAODVINS VO KOADWOLV TIC OVAYKEG GE TOAVHECIKY] EMKOWVMVIOL.
EmmAéov, kdmoteg amd Tig eToupieg Ko opeig Exovv oyedldoel Kot VITOAOYIGEL 0TI HETEEEMEN
TOoVG Kot PEATIOON TOVG, MOTE VO KAADWOLV TIG auENUEVES TAEOV OMOITNGELS TV TPATOV

OVTOTOKPLTMV TOVE.

Oheg avtég o1 eEehMEetg, tnv 1dwa oTrypn mov emyelpeiton 1 peTafoon oty evpulovikotnra, 1
omoio matd mALov otig otabepic mov £xel dnuovpynoel to LTE, kdmoleg moAd a&idodoyeg
EQUPUOYES, Ol OToleG HAMGTO GVVOSEVOVTOL OO AVTIGTOLYES GLOKEVEG KAl VIooTnpilovtan
EMOPKOG 0o Ta dlictva 4G kot PrAodoéel va petafel o évo vynAdTEPO TEYVOLOYIKO ETITESO
Kol va emtOyEl BEATIOTO eminedo avtamoOkpiong 6to £d6apog Tov SG. [Mapdiinia, avarto&apue
AOGEG VTOGTAPIENG TOV JIKTVOV OLTOV VIO OVTIUETOTION OKPOiOV KATOOTACE®Y Kot
e€apetikd  apndEeva  mepiPdAlovta, mov Smuovpyobv  avOpomoyeveic 1M QULGIKEG
KOTOOTPOPES, OAAG KOl TPOUOKPOTIKEG EMOECELS, OOV AVTIUETOTILOVUE amOALTN N UEPIK
KOTAGTPOPN TNG VITOSOUNG TOL SIKTVOL KOl TOV GTOLEIDV OVTAG UE OVATTUEN EVOALOKTIKDV
KIVITOV 6LoKELAOVY ov wpocapudlovtal og oynuata, oe UAVS, o kabe GALOVC KOTAGKELT
7OV OVVOATOL VO TPOCEYYIGEL £YKOIPU KOL LUE ACQAAELD, TNV EMIUAYN TEPLOYT, | UE KOTAAANAN

d0pLPOPIKT GVLVIEST.

[MopdAiniao, €yve pio EMOTTIKY OMOTOTMGY TOV OPYOVIGUDV, EVOGEDV KOl TPOTOROLM®V
mov oyetifovtol pe T ONUOCIO OCQAAEN KOl P10 TPOGEKTIKN OVOQOPA O EMAEYUEVEG
etopieg mov odnyouv Tig e€ehilelc. Tavtdypova, avapepbnkape oe afdhoya €pya g

EMOTNUOVIKNG KOWOTNTOG 7OV EUPOVILOVY ONUOVTIKEG TPOOTTIKEG, EITE Y10, OVTOTEAN
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a&lomoinon, eite emedn avTiUeTOTILOVY ATOOOTIKAE KATOLES ATO TIG TPOKANGELS TG ONUOGLOG

acPaAELOC.

Téhog, KoTayplyoye, LELETNOUUE Kol GUYKPIVAUE TIG TPOKTIKES OV ePapUOlel Kabe yodpa
610 (Mo Tov SIKTH®V ONUOcOG acEAAElnsg Kol KPIGHeV emkovovidyv. OuclaoTtikd
YOPOKTNPLOTIKA TAPOUSETYLATA QVTMV, ad TO. OTOl0 GLVEAYOVTOL EVOLUPEPOVGES TPOCEYYIGELS
Kol Aboelg mov dokudlovror kobnueptvd oto medio. Avagepbnikape oavoAvTikd c€
TEPMTMOGELG YOPDOV TOV £XOVV VAOTOGEL TPOYPAILOTO, Y10, TO, OO0 TOAAEG €TOUPiEg TOV
ADPOV EYOVV EMOEIEEL 1010{TEPO EVIAPEPOV GTIV KOATAGKELT] GUOKEVMY Y10, TOVG TPDTOVG
OVTOTOKPLTEG Kol AVTIOTOYNG VTOOOUNG Y10 VTOGTHPIEN TOV KEVIPMVY S0IKNOTG KOt EAEYYOV.
O1 AOELG TTOL GLUVOVTOVLE GE TPONYUEVEG YDPES KOl Ol OTOIES OVTATOKPIVOVTOL OTOJOTIKG GE
GLUUPBAVTO GEIGUMY, TANUULPADV, TVEOV®V, HEYOAWDV KATAGTPOQIKOV 7 EYKANUATIKOV
YEYOVOT®V, £ival AVGEIC TOV LE KOTAAANAT TEXVOLOYIKT TPOGUPLOYT Kol BOVANGCT] UTopovV
Vo VToaTNPIEOVY KO TIC VANPESIEG TG XOPOS Hog. Maiiota, Pplokduaote oty KATdAANAn
YPOVIKT] GLYKVPIO Kl 01 cLVONKES etval MPIUEG, KAODG HOAC 6T0 TPOSPATO TaPeAOdY Eyovv
ATOGYOANGEL TN YDOPO HOG aKpaio KATAGTPOPIKE yeyovoTa, gite pe avBpomva Bdpota, gite
LE OVOTTOAOYIOTEG VAKEG CNULES KOl KOTAGTPOPIKES EMUTTMGELS Y10 TO PLGIKO TAOVTO, DOTE
VO KOTOQUYOLUE OE Mo, PLAGd0EN Tpocéyylon kol vo oyedtdcovpe T dikTva dNUOGLOG
AGPAAELNG TNG XDPOS LOG LE TPOOMTIKN OEKUETING, TOPEYOVTOG WOAVIKE TNV AITOITOVUEVT

Sdtaovvdeon pe 1o mpocwmikd g [oAtikng [lpootaciag.

1.2 MeALOVTIKES EMEKTACELS

v Tapovca epyocio Eyve pa PPAOYPAQIKT ETICKOTNGT TMV TEXVOALOYIDY ETIKOIVOVING
OV gUTAEKOVTAL GTNV LAOTOINoN diktvmv dnuodclog acedielag. Emumiéov, o peiétn kot
TEPLYPOPN TOV TAGEDV TNEG KOWOTNTAG TNE ONUOCIOG AGPAAEING HEGO OO TNV TOPOVCIOCT
TOV £pymv mov £xovv olokAnpwbei, N eival oe eninedo dokudV Yoo TNV emKeipevn évtaén
ToVg 67N 61abgon TV emayyeAuATIOV TNG. Ot ADGELS €lval TOAAEG KOl GE KOTOIEG TEPITTAOCELS
onuavtikd dwpopetikés. Kdabe pia €& avtdv apoornabdei va mpoceyyicel pe Pértioto Tpdmo
€va KevO 1 KAmOlo SUGAELTOVPYIK TOL EVTIOMICE GTIG VIAPYOVCESG KOl VO GUVEIGPEPEL GTNV
EKTANPOOT] KATOIOV TEYVIKMOV TPOSOypoPOV Kol omonthoemy. To TpodTLma Vol GULLLOYOG
g TPoomAELng avTNG, KaODS dNUoVPYOLV €va GTEPED TEYVOLOYIKO TEPIPAALOV KOl TNV

ATOITOVUEVT] OTAOEPOHTNTA Y10l TNV TEPAUTEP® AVATTLEN.

Q061660, To KEVA KO Ol TPOPANUATIKES TEPLOYEG TOVL OTLLOVPYOVV TEXVOALOYIKEG TPOKANGELS
glvar axoun opketés. o v avtipetomotodv aroteitoar cuvepyacio kot a&lomoinon tov

TEYVOLOYIKDV EMTEVYUAT®OV GTOV TOHUEN TOV OCUPUATOV JIKTO®V EMKOWOVING, KoBmG Kot
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TOV VTOAOIT®MV TEYVOAOYIDV TOL UTOPOVV VO GLVOPALOLY GULUTANPOUOTIKE KOl VO
Bertidoovv Tig epapuoyés kot vanpecies. [lapdAinia, ot Avoelg avtég Ba mpémel var givan
ovpPatéc pe Tg emkowovieg LMR, yio o minbopo Adyov, oAld kdpua yuoo va
SwoeoMletor n emyelpnolokn) cvvéExel KaBMG N ToYLTNTO OVATTVENG TOV TPONYUEVOV

SIKTVOV givar SLLPOPETIKT| OO YDPA GE YDPOL.

A6 TNV €MGKOMNOT| TOV TPAYLOTOTOONKE TPOEKLYE OTL Lo OTOSOTIKN ADOT) OOTEAEL N
VPPIOIKY  OPYITEKTOVIKY] €VOG OIKTOOL ONUOCIOG AoPAAElNG, 7oV vrootnpiletoar omd
gupvlovikéc emkowvavieg 5G kot dlahettovpyel pe TO. VIAPYOVTO GLUGTHUOTO, DOTE VO
kafiotator ovuPfotd pe Tic Aboelg mov Exovv avamtuydel kol eéumnpeTodv Kkdbe yopo.
Hopdiinia, n apyitektovikny avth Bo vrootnpiletor 610 TEdio e VTOdOUN GE OYNMOTA, GE

UAVS, 1 opu@opikd, Yo TIC TEPIMTMOGELS KOTAGTPOPNG TNG VIAPYOVGUC.

Kdmoteg amd Tig emektdoelg avtg g epyaciog Oo uropodcay va givat:

a. H eéayoyn tov anotedecpdtov g £pguvag, 1 omoia Eexivioe Kot dev oAokANpoOnKe, 1
EKTIUNON VTGOV, TOPG TO YeYOVOS 0Tt Ba Agimovv Ta dedouéva and v EAAnvikn Actovopio
Kol 1 0E0TOINGT) TOVG GE Lol TPOTAGT OPYLTEKTOVIKNG Y1 TaL 1KTLE OMUOCLHG AGPAAELNG TTOV
aQopd oTn YOpo pHoc. X ovut v eméktacn Ba pumopovoe va LEAPEEL oL TANPOG
KOGTOAOYNEVT TTPOTACT LE GTOYO Vva. 10dyel TV Kavotopio Tov 5G Kot éva cLYKEKPIUEVO
APYITEKTOVIKO HOVTELD SIKTVOL OV Bo KAALTITE TO GUVOAO TNG EMKPATELNG, TO OO0 Yo Vo
glvar peolotikd Ba Mrav oeéhMpo va evtayfel o ocvykekpyévo Evpomaikd mpodypopipo
EMOOTNONG OTO TAICIO TV AVTICTOL®V TPOYPAUUATOV Yo TV Kovotopio kot Tig TITE g
meprodov 2021-2027.

B. Haporrayn avtig g TpdTacng Bo uropohoe vo amotedel TO LOVIEAO OV EQAPLOCE KoL
Aertovpyel 10 Béhylo, 6OV 01 TPMTOL AVTATOKPITEG £Y0VV TPOSPaon 6To diKTVo KpiotUmV
EMKOWVOVIOV Ue TN xpnon kdptag SIM ce cuykekpiuéveg GuokeVEG Kot TPOKaOoPIGUEV
EQUPLOYT, OLOUECOV TG OTTolag Elval EPIKTA 1 AOALTN SHAEITOVPYIKOTNTA KOl EXIKOVAOVIM,
petald tovg. X' vt TV mepintoon dg, Oa uropovceov vo tpotadodv ADGELS Guvepyasiog
TOV ONUOGIOL TOWEN LE KATOIEC ETOLPEIEG, N TNAETIKOWVOVINKOVS TOPOYOVS, LE OPEAOG YlO
QUPOTEPEG TIG TAEVPEC, 0TN AOYIKT oL Asttovpyei To FirstNet otig H.IT.A..

v. H wpoypappatiotikn avantuén €poproyns Kol GUYKEKPIUEVO TAATQOPHOS HEGH €VOC
gvdodiktoov (intranet) kot Oa vrootpldtav amd T0 GHVOAD TV TaPdY®V SIKTOOV KIVITAG
TNAEPOVIOG TOV AELTOLPYOLV GTH YDPO LOC, VLo KAALYT 6€ OAO TO SL00EGIUO EVPOG KAALYNC
amd aVTOLG Ko 1 omtoia Oa Topeiye T SuVATOHTNTO TGTOTOMUEVNG EIGOSOV TOV GLVOAOL TV
TPOTOV  OVTOTOKPITOV  TOV  avopepopeveay  Ymnpeowwv (Actovouia, ITupoofeoctikn,
Aweviko, EKAB) 0AAd kot Tov mpocwnikod g [ToAttikng [Ipoctaciog, pe otodyo va mapéyet
G’ VTOVG L0 KOWVT] EMLXELPTOLOKT] EIKOVO, GAAL KOL TNV OTOLTODLUEVT] AVTOTEAELN Y10l EDKOAO

KOl YPYOPO GLVIOVICUO TMV EVEPYEIOV TOVG. MAAMGTO, 1| GUYKEKPWEVT TAATEOpUa Oa
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UTOpovcE VO KOTAOTEL GLUPATH HE TIS OVTIOTOLYEG MNAEKTPOVIKEG LENPEGIEC TOL E£YOLV
avantuyBel kot Aettovpyodv 101 o€ KABe pa amd TIc YANPESies avTéG KOl VoL AELTOVPYNOEL G
GUVOETIKOG Kpikoc, mov Ba evepyomoleitol G GUYKEKPIUEVEG TEPITTOCELS OVTLUETOTIONG
£KTAKTOV KOTOGTAGEWDV.

AM®OTE, 1 OVTOTEAELN TOV EVEPYELDV TMOV VANPECIOV glvar 1000 gmiBounty|, 660 Kol 1
Kpion dvvaTOTNTO VO EMKOWVEOVOVUY HETAED TOVG, OTOTE Kol OOV OMOLTEITAL, YOPIg Vo
mapoTnpovvtol  kabvotepnoelg kol duoAgltovpyiec mov  amofaivovv oe  Papoc TV
mapeyOuevoy  vampecwwv. Eivar  yeyovdg de, OTL TO  KOADTEPO TPAyHO pE T
SWAEITOLPYIKOTNTO €lval OTL OAOL UTOPOLV VO WIAODV HE OAOVG, EVM TO YEPOTEPO

YOPOKTNPLOTIKO TNG Eval OTL OAOL LITOPOVV Vo LWAODY e OAOVC.-
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Awakerrovpywotna [ O (]} o 0O O
Ranastnza O O O OO0 O
Napeppohés O O O O 0O O
AMAo TIpOBANUa pe Tov aclppato (eEeidikeuae)
H anéviner oag
NapepPolég D |:| D D D D

Alko ipoBANpa pe Tov aclppato (eEeidiksuat)

H anévtnon oag




Abuvapia xphong
UTINPECLOKGWY
Bagewv

Sebopgvwy O

(6raBéopuwv
UTINPECLAKWY
Epappoywv)

Ao (eEe1dikeuce)

H anavtnon oag

A

A

ZuxvéTTa XpAioNS TeX

Xpnotporo
noAd

YTnpeoLaKae
vrohoyiaTig
ouvbesepévog pe
T0 dikTuo (car-pe,
laptop,
'smartphone, etc)

EykAnpatohoytkr
Baon debdopeviv

On line
vnnpeoieg /
Intranet
MewevTomopd

gou / oxfjpatog
oou

Metagpaotr

GPS

Amb Tig NapakATw epappoyEg / Aoylopike, EMEAEEE TIG TpeIg (3)
ONUAavTIKOTEPES, Yia TV KaBnuepiv Aoknon Twv Ka8nkoviwv gou

Yrnpeoiakdg
UNOAOYLOTAG
ouvbebepevog
e To SikTuo
(car-pc, laptop,
smartphene, etc)

Online
urnnpeoies /
Intranet

FewevTomnopog

GPS

Epappoyéq
npdyvwong
Kaipol

Zootnpa
Kataypagpng
Ppuwvig

AoYIoHIKO
NAEKTPOVIKNG
KataypapAg
oupBavTwy

Epappoyeq
KUKAOPOPLAKIG
aUPEPNANG
(live)

Epappoyeq
TPOYVWONG
Katpol

ANo (eEe1ikeuat)

H andvrnor cag

O

O
O

O 0O 0O O

Neplotactakr
xerion

O

O
O

O 0O 0O O

AlaBETw, ahAG

Bev

XPNotonow

O

O
O

O 0o o O

BuvatomTwy

Aev B100ETw

x|

0O 0O 0O O

TooTnpa
kataypagri O O O O

QNG

Aoylopiko

NAEKTPOVIKIG

kataypagig O O o O
GUpBAVTWY

Epappoyeg

KUKAGYOPLAKTIG 0 0 0 0

ouppdpnang
(live)

Epappoyeq
Tpoyvwone O O O O

Kawpold

‘Ahho (eEe1Bikeuae)

H andvtnor cag

ATd TIg apakdTw epapuoyEs / Aoylopiké, entAeke Tig TpeIg (3) b
ONUAVTIKOTEPEG, YIa TNV KABNUEPIV] QOKNOT] TV KABNKOVTWVY gou

Yrnpeotakdg

unoAoyloTig

ouvbedepEvog

e o Siktvo 0O O O o
(car-pc, laptop,

'smartphone, etc)

On line

unnpeoieg /
Intranet

FEWEVTOMIOPOG

0O 0 0o o

O 0 0 O

O 0 0O O
O

GPS O
Epapuoyég

Tpdyvwene d
Kaipol

Ahho (eEe1dlkeuat)

H anavtnor oag

And Ta mapakdtw avtikelpeva / ouokeuég / epappoyeg / AoyIopKo, erthege
auta nou Ba propolioav va gou gpavolv proua yia Ty kabnuepw Goknon
TwY KABNKOVTWY gou

Tig Mepiké Bev
MNavtote MeplocdTepES PIKES snavia  Moré oyetiZetal
POPES ® / pe apopd

O

Enavgnpévn E]
TpaypatikeTnTa

EwkoviKr
TpaypatikoTnTa

O
O
O

]
(]
(]
O

O 0O O
O

0
O
O

Drones O O
Avayvipion
MPOsWIOL D D D

Tewevtomiopog

/ axpiic.

eviomopds

Béang kal kad' D D D D D D
Opog

(artipetpo)

MpoBoAn
TAPOPOpLIV
oE 00Nyd

(heads-up O 0O O O O 0O

display -
ouoThpata
unoporénang
o8nyod ADAS )

Ibotnpa

EVTOmopo)

8éong

ECWTEPLKOD D D D D D D
xwpov (Indoor

mapping)

Kowr eloobo ag

eqapoyec (one [ O d o 0O O

login)
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Tewevtomopos

/ akpLpiic

EVTOTUOWOG

Beong kat kad’ D
opog

(aAtipeTpo)

MpoBoAn

TANpOPOpLLY

oE 0dnyd

(heads-up

display - D
ovotnpara
vnoBorienang

obnyol ADAS )

IboTnpa

EVTOTILOROD

Béang

ECWTEPIKOD D
Xwpov (Indoor

mapping)

Kown eloobo oe
£(appoyES (one O
login)

Bivieo

TpaypaTikoy

Xpovou

(Buvatatnta

avalvong Kat

egaywyng g
XPAGIHWY

oToixeiwy and

B TEOANMTIKG

UALKG)

Popnét

AvTokvoipeva
oyfipara

EEUTIVEG
unodopég (]
(kripua)

‘E€unva pohdyla

DUVNTIKES
£VIOAEQ

Mota dAAn, Tou TUXOV Sev avadépeTal mapanave;

H andvinon aag

O
0O 0 0O O O

'EXEIG MOTE Aakel, kKatd ™
TMPOYPAHHATIONEVA YEYOVOTa;

O Na
O o

ANho (eEe1Bikeuat)

H andvtnor oag

mg

oou, OE PEYaAQ
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Tpitn Evotnta

Xphon e hoylag o peydhes pt £c ic), kadug
KaL o€ peydia npoypappatiopéva yeyovota.
ElbikoTepa, 0T ouykekppévn evoTnTa kakeioal v anavtrioelg os pla oelpa
EPWTAGEWY OV APOPOUV OE PEYANES KATACTPOPES, AMAd Kal peyaia
TIpoYpappaTIcpéva yeyovota.
ZTov 0po "HEYaAES KATAoTPOPES” MepihapBavovtat kade 16Laitepo ouppay rou
Eepebyel and tn ovvnBlopévn nuépa epyaciag kal apopd oe kpion, pn Suvapevn va
TpoBAePBEL (TLX. TLY. OEIO0p6 pEYaARou peyEBoug, eEEyEpON, MEPLOTATIKG TIOAAATIAWY
TpoPoALTHLIV, TUPKAYLA PeyaRow peYEBOUG, K.ATL )
ZItovbpo "peydha éva yeyovd GvovTal ETUKELPMOELG TToU
elval npoypappatiopéved kat Exouv ISlatépwe augnpéves anattroelg oe Bpata
Bnpdolag aopdhelag (.. OAupriakoi Aywveg, Aiebveic EKBETELS - ZuvESpia, aBANTIKES
. [ iow i 1 . . Adostc 1 Nisc e
EEQPETIKG PEYAAO ERIXEPNOIAKG EUPOS, K.ATL)

‘EXe1§ avTIpeTWIoEL TOTE, KaTd T Sikpela g Kaplépag oou, kamola »
HeydAn kataoTtpodn

O Nat
O ox

ZTréyou ™V TeXvoAOYia Mou XpnolponoLeis oe ia katdoTtaon peyaing *
KataoTpodng. Alagépel oe axéan ' auTh Tou Xpnaoidonolelc oe pia
ouvnBlopévn nuépa epyaoiag;

O Xpnotpotoww oxeS6v tnv iBa Texvoroyia

e L TNy il Aoyia, aAXG kATl éveg Suvardtnreg
™me

O Xpnotpomoti) noAd dLapopeTiki TEXvohoyia

O Agv £xw QVTIPETWITIOEL KATAOTAON PEYAANG KATAGTPOPNS

Molég and Tig akdAouBeg TEXVOAOYIES KAl HEoT MOTEVELS OTL 8a OE

va avtl pa pla kataoraon PEyaing
Katapong;
o MepLké aev
MNavToTs MEPLOGOTEPES p‘ < Indvia  Moté  oxetileTal
popég / pe apopd
Drones O 0O O O O 0O
EAlkénTEPQ O O O O O O
Kwnta
Kévtpa ] ] 0o o0 O O
eAEyyou
Popmét ] ] 0o o0 O O
Kwnta
KEVTpa ) D D D D D D
emkowwviag

Zkéou v TEXVOAOYIa Mou xpnoiponoleiq oe peydAa npoypaupatiopéva  *
yeyovota. Aladépel 0g oXEon P AuTH Mou Xpnolponoleig oe pla
ouvnBiopévn nuépa epyaciag;

O Xpnowonowd oxeBov tv ibia texvohoyia

Xpnowornoww Trv i6la TexvoAoyia, akAd kanoleg e€etd
e

pE duvatdTnTég

O Xpnowomoww noAd dlapopeTikn Texvohoyia

Aev £y aVTIHETWIOEL KATACTAON PEYAANG KATAaTPOPAS

Molég and Tig akdAouBeg TEXVOAOYIES KAl péoa MoTelel 6TI Ba oE *
BonBoloav va avTIpeTwIioEL anodoTIKOTEPA PeYala Mpoypappatiopéva
YEYOVOTQ;

Tig M . Aev
B} EPIKES . y
Navtote MepLoooTepes .. 2ndvia [Moté oxetitetal
. popés .
PopES / pe apopd
Drones g 0 o 0O 0O O

EAwénrepa O O O O O O

vt | ) O 0O o O

Aedopéva and
AMOPAKPIOHEVOUG

awdnthpeg D D D D D D
(aepomAdva,
Bopupdpoug)

Pounét O 0 o 0 0O O




Kiwvntd kévrpa
EMKOWWViag D D D D E] D

Mota AAAN, Tou TuXOV BV avadEPETal Mapanave;

H anévinor oag

Téraptn Evotnro

Ewbikétepa 8épata Texvohoyiag

TNV evOTNTA AUTr) aKoAoUBE( ia 0Elpd EpwTACEWY (EVVid -9- GUVOAIKA) oL apopelv
oe eEelbikeupéva Texvoloyikd InTripata kal €pya mou Tpexouy fdn, N Bpickovtal oe
EPEVVNTIKG ETiNESO ava Tov KOGHO KaL agopolv ot HNpdoia acpdheia kat Toug
TPUITOUS QVTATIOKPLTEG

Niatedelq 6Ti N 7 (Virtual Reality) priops( va *
auvelodEpel TNV eknaldeucig aou;

QO Na
QO ox

(O fev eipacoiyoupog/n

Yndpyet én Afig ¥p EnVURGTWY OTO TAES -
eTuxelpnalakd kévrpo Mg Yrmpeala cou;
O Na

QO ox

() AevsipaLciyoupag/n

n belg 6T N 1Ta anooToAfg HNVUpdTWY oTo *
TNAEDWVIKS - ETUXEIPNOIaKS KEVTPO TNG Yrmpeola cou Ba Aeltoupyoloe
BeTIKG;

O Na
QO ox

(O AeveipaLciyoupog/n

Yridpxet uvardTnTa anooToAng eik6VWY fi BiVTEo 0TO TNAEGWVIKS - *
ETUXELPNOIAKS KEVTPO NG Yrmpeoia cou;

O Na
QO ox

O Aev gipat olyovpog/n

Miotetelg 611N duvaréTnTa anooToAg EIKOVWY f BiVTED 0TO TNAEPWVIKS - *
eruxelpnolakd kévipo g Yrmpeolia cou 8a Aettoupyoloe BeTIKE;

O Na
O ox

QO ey eipatoiyovpog/n

Yrapyet n) Suvarétnta kataypadrg KAoEwv 0TO TAEGWVIKO - *
emyelpnoakd kEvipo g Yrmpeoiag oou;

QO Na
O ox

(O deveipaisiyoupos/n

Edv vai, motelelq 0Tt uniapxet mpoBAnpa amoBikeuang Twv SeSopévav
karaypadng;

O Na
QO ox

O Aev elpar olyovpog/n
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Yridpxel n Suvarétnra ypadrg KAf oT0 THAED 6~ *
emuxeipnolaxd kévipo g Yrmpeoiag oou;

O Natu

QO ox

O Aev eipal oiyoupoc/n

Edv vai, maTtedelg 6T UNApXeL npé Twv e
Karaypadng;

O Nau

O ox

(O Aeveipasiyoupoa/n

Edv vai, motelelg 6TL unapxel mpdRA Eepyaoiag Twv HE
Kataypapng;

O Nat

O on

O Aeveipasiyovpog/n

‘Exelg avTiAng el moté Texvoloyikh SuoAeitoupyia oTo TNAEPWVIKO - *

ETUXEIPNOIAKS KEVTPO TNG Yrmpeoia cou (un odpehdpevn oe avBpdrvo
napayovra);

O Nat
O ox

O Aev eipat aiyovpog/n

Ekkabapion ¢poppag




