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1. TENIKH MEPIF'PA®H AIKTYOY
To Aiktuo EWT tng HELLAS SAT amnoteAeital ano tpia (3) cuotatikda pepn:

a. 2uotnua2uptmieong kat NMoAumAe&iag (Compression and Multiplexing Head End),
B. Aiktuo Atavopung Znpatocg (Signal Distribution Network) kat
y. Aiktuo Ekmoumtng (Transmission Network).

To oxnuatiko dlaypappa tou dIKTUoU eival cuudpwva PeE Ta cuvnUpEva Zxedlaypappata
1 kat 2. H tomtoAoyia tou dIkTUoU gival cUPPWVA PE TO CUVNUPEVO Zxedlaypappa 3 Kat ot
TomtoBeoieq KOUBLKWY onueiwy Tou dIKTVOU €Tt XApTOUL £ival cUpPWVA PHE TO CUVNUUEVO
2xedlaypappa 4 kat tov MNivakag 4 ou mepLlExeL TNV AloTa PE TOUG 0TABUOUG EKTIOUTIAC.

O oxedlacpog tou AktUou €ytve pe Baon ta dlebvr) tpotutta ETSI EN302 755, TS 102 831,
EN302 296 pe eAdxiotn dlabeoipodtnta 98% oe etrjola facn, yewypadikn kKaAvln mepav
ToU 85% Kal TTAnBuoplakr KAAun tEpav tou 95% twv TEPLOXWY TToU Bpiokovtal uTtd ToV
gAeyxo tn¢ Kumplakng Anpokpartiac.

lNa okomoUg uTtoAoylopoU TNE AlaBeoIpoTNTAC TOU JIKTUOU, Ol CUVIEAECTECG OTABUIONG
Twv Kévipwv Ekmopmng kat n peBodog umoAoylopol Toug Kataypdadovtat otov
gmouvarntopevo Mivaka 1.

To diktuo amoteAeital amd duo (2) multiplexes ta TeEXVIKA dedopéva PeTAdoong Twv
oToiwyv Kataypdagdovtal otov emouvarntopevo Mivaka 2.

Ol tapdpeTpol TIou cupTepAapBavovtal otov lNivaka 2, evieXoUEVWC va aAAEoLY e
BAaon T TEAKEG amaALToEL yia dlapopdwon NG XWPNTIKOTNTAG Tou JIKTUOU Kal TIC
TEAIKECG DOKIMEC KAL EAEYXOUC TOU.

2NUELWVETAL OTL O TEPITITWON TIOU Ol AVAYKEC XwPENTIKOTNTag TOoUu AIKTUOU TO
arattjoouv Ba pmopel va yivel avaBaduion tou dIKTUoU KaBwg Kal va mpootebolv
eTUTAEOV aKOun Vo (2) multiplexers.

2. MEPITPA®H KAI TEXNIKEZ MPOAIATPA®EZ ZY2THMATQN ZYMIMIEZHZ
KAITIOAYTNAE=IAZ (COMPRESSION ANDMULTIPLEXING HEAD END)

To ZVotnua Zupmieong kat MoAutAsgiag €xel oxedlaotel kalt vAomolnBei pe mARPN
edpedpeia (fully redundant architecture), e€aodaAidovtag vPnAn dlabBeopotnta Kat
ampooKoTTn Ttapoxn uttnpeciwy. OAa ta kpiclpa uTtocuoTHPATA AsLToupyoLv oe dlataén
ededpeiag (evdelktika 1+1 / active-active), ye duvatotnta avtopatng evaliayng oe
Tepimtwaon BAABNC.

To KUplo Zvotnua Zupmieong kat MoAumAe€iag eival eyKaTteEOTNUEVO OTNV TILO KATW
dlevBuvon Kal antoteAei 1o Znueio NMpoéoBaong wg auvtd avadpepetal oto Ymodelyua :
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Mavayiag N'aAaktotpodovoag 1,
7735 Kogivou,
Adpvaka

To Ededpikd ZUotnua Zuptieong kat MoAumAeéiag eival eykateotnuevo oe dladpopETIKO
Xwpo/onueio amd to kKupiweg ZvoTnua (EEXWPLOTO KINPELO), oTNV TLo KATW dleBuvon Kat
aroteAel To Znueio NMpooBaong we auvtd avadEpetal oto Yodelyua :

Mavayiag lrmAaktotpodpovong1,
7735 Kodivou,
Adpvaka

To 2Votnua 2uptieong amoteAsital anod aplopud Kwdlkomolntwy (encoders) HECW TWV
oTtolwyv OLEKTIEPALWVETAL N eTeEEpyacia Kal N CUUTIEECN TOU TNAEOTITIKOU CAMATOC TWV
AdeloUxwyV ZTabpwy cuudpwva pe to potutrto MPEG-4/AVC/H.264 Main Profile Level 3.0
4:2:0 4:3/16:9 (kavovikn eukpivela 720X576 pixels)  High Profile Level 4.1 4:2:0 (uynAn
eukpivela 1920X1080 pixels)  HEVC/H.265 (MPEG-H Part 2), Main 10 Profile, Level 5.1,
4:2:0 (urtepuPnAn eukpivela (UHD) 3840%2160 pixels (4K)) avadopikd pe tnv elkéva, Kat
To tpotutto MPEG-1 Layer Il ; Dolby Digital AC-3 avadoplka pe tov Axo.

O eAdxlOTOC OUVOAIKOG puBpog petadooncg (Bit rate) ylia kavdAla TUTILKACG €ukpivelag
(standard definition) eivat 2,500 Kbps (pexpt 2,308 Kbps yla 1o KW3LKOTIOINPEVO oAa
€lkovag, ocupmeplhapBavopevwy, omou edappoletal, Tuxov ancillary, signalling kau
AoLTtwY cuvadpwy dedOPEVWY TTOU OUVODEVOULY, HeTadEPOovTal /KAl EVOWHATWVOVTAL OTO
TNAEOTITIKO onfpa, ottwg evdelktikd HANC/VANC data, VBI data, WST/Teletext, subtitle
data, WSS, VITS, AFD kat ortoladnmote AAAa avtiotolxa rp cuvadn dedopeva amattouvrat
yla tnv opbn petadoaon, emeepyacia kal Tapouciacn TNg TNAEOTITIKAG UTtnpeaoiag kat 192
Kbps yla kdBe &va otepeodpwvikd {evyog rnxov MPEG 1).

O eAaxLotog CUVOALKOG puUBPOC petadoong (Bit rate) yla kavaAia ugnAng eukpivelag (high
definition) eivat 5,400 Kbps (pu€xpt 5,208 Kbps yla 1o KWALIKOTIOINKEVO CRUA €lKOvac,
oupmeplAauBavopevwy, omou edapuodetal, tuxov ancillary, signalling kat Aotmtwv
ouvadwyv OeBOPEVWV TIOU CUVOBEUOULY, HeTAadEpPOvVIAl h/KAl evOowHATWVOVTIAL OTO
TNAEOTITIKO onua, ottwg evdelktika HANC/VANC data, VBI data, WST/Teletext, subtitle
data, WSS, VITS, AFD kal omtotadnmote AAAa avtiotolxa f cuvagdr dedopéva anattouval
yla tnv opbn petadoon, emefepyacia Kal Tapouciacn TNG TNAEOTITIKNAG UTtNPETiag kat 192
Kbps yla kabe eva otepeodwviko Levyog nxou MPEG 1 i yla eva kavaAlnxou Dolby Digital
AC-3).

O eAdx10TOC OCUVOAIKOC pUBHOC peTtddoonc (Bit rate) yia kavaAla uTtep LPNANG EVKpPIvELQG
(UHD) eivar 10.000 Kbps (¢éwg 9.808 Kbps yia To KWO3LKOTIOINUEVO ONHA €LKOVAC,
oupmeplAauBavopevwy, oTou sdpappoletal, tuxov ancillary, signalling kat Aotmtwyv
ouvadwy OedOpEVWY TIOU cuvodelouv, peTadpEpovtal A/KAl EVOWHATWYOVTIAL OTO
TNAOTTIKO onua, otwg evdoelktika HANC/VANC data, VBI data, WST/Teletext, subtitle
data, WSS, VITS, AFD kat ottoladnmote dAa avtiotowxa rp ouvaedn dedopéva arattovvral
yla v opbn petddoon, emeéepyacia kat tapouvciacn Tng TNAEOTITIKAC UTINPECIAC, Kal
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192-384 Kbps yia tov nxo (avdioya pe tn dapopdwon stereo/TToOAUKAVAALKOU Kal TO
ETUAEYHEVO TIPOTUTIO X0U))

Mmopei va urtootnpxBel peyaAlTEPOC GUVOALKOC PUBUOC peTadoong armod Td o TTavw
avadepopeva, avaloya Pe T avaykeg tou Adelovxou Ztabuou.

To ZVotnua Zupmieong vAomoleital pe epedpeia 1+1 (kUplo cvotnua + £dedpilko
ocvotnua), Omou ywa KABe KUPLO KWOALKOTIONTH avilotolxeli €vag edpedpikog. Ot
KWOLKOTIOLNTECG AElToUpYyoLV Tautoxpova os kabBeotwc active-active, dtacpaiidovtag oTL
oL uTtnpeaoieg umootnpidovtatl TapdAAnAa kat aro ta U0 cuoTHUata.

To Zuotnua MoAutAeéiag amoteAeital ano dvo (2) moAuttAékteg (multiplexers), To KUPLO
Kat to edpedpLko cvotnua, oe dataén 1+1, ta omoia AettoupyoLV TauTOXPOova (Kat ol dUo
evepyoli) oe kabBeotwg active-active.

H dwaxeiplion tou Zuotiuarog 2upmieong kat MoAutmAegiag (kUplou kat edpedpilko)
Tpaygatormoleitat Yéow Tponyhevou 2Zuotnuatog Aiwaxeipiong Awktuou (Network
Management System - NMS), emiong oe dwdtaén 1+1, pe duvatotnTad AUTOPATNG
eVAAAQYNC TOOO TWV KWOLKOTIOLNTWY 0G0 Kal TwV TIOAUTIAEKTWYV o€ Ttepimtwaon BAABNC.

To oxnuUatiké dlaypappa tou Zuothatog 2upTieonc kat MoAvtmAeéiag eivat cupdwva pe
TO CUVNUMEVO ZXedlaypappa 5.

2.1. MEPIrPA®H KAI TEXNIKEZ MPOAIATPA®EZ AIEMA®HZ HMATOX (SIGNAL INTERFACE)
MAZYNAEZH ME TO AIKTYO

Ol katwtepw Olemadeg vmootnpidovtal Toco amnod To KUPLO 0CO Kal amod To £PpedpLlko
ocvuoTnua ywa cuvdeon e 1o diktuo, dlacdaAidovtag TTARPN ASITOUPYLKE looduvapuia Kat
ededpeia.

Baowkeg dientadEg onypatog (SDI):

¢ SMPTE 259M SD-SDI (Standard Definition), 625/50i r} p, 270 Mbps, BNC 75Q
e SMPTE 292M HD-SDI (High Definition), 1080/50i r} p, 1,485 Mbps, BNC 75Q
e SMPTE 2082-1 12G-SDI (UHD-SDI), 2160/50p () 60p 6mou edappoletal), 11.88
Gbps, BNC 75Q
'Hxog:

e Embedded AES Audio (¢wg dUo (7 meploocotepa edv anattnBeil) otepeodwvika
Zevyn n éva kavaAil Dolby Digital AC-3)

Reference Level -18 dBFS kat Peak Level -10 dBFS cUpdwva pe to EBU R68

EvaAAaktikn dietadn onuatog (IP):
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e SRT (Secure Reliable Transport) over IP/UDP péow Ethernet (GbE — 1000Base-T),
pe Aettoupyia Caller/Listener kat umootnplén StreamlD (tpoalpeTikd pe
Kputttoypadnon AES) - (10GbE cuviotwpevo yia UHD contribution)

MPEG-4/AVC/H.264 Main Profile Level 3.0, 4:2:0, 4:3/16:9, 2.5 Mbps (SD)
MPEG-4/AVC/H.264 High Profile Level 4.1, 4:2:0, 5.4 Mbps (HD)

HEVC/H.265 Main 10 Profile, 4:2:0, 2160p50/60, 9-10 Mbps (UHD/4K)

'Hxog (IP):

e MPEG-1 Layer Il (Ewg dVo otepeodpwvika Zevyn)
e Dolby Digital AC-3 (¢va surround KavaAu)

Metagdopd MPEG-TS over IP/UDP cUpdwva pe tigc tpodiaypadég SRT

Secure Reliable Transport (SRT) cUpdwva pe to IETF Internet-Draft “The SRT Protocol”
(draft-sharabayko-srt-latest / work in progress) kat cuppatotnta pe tnv reference
implementation Haivision (Haivision SRT open-source library).

2.2MNEPIF'PA®H KAI TEXNIKEZ MPOAIAIPADEZ EZOMNAIZMOY ZYMIMIEZHZ (ENCODERS)

O E&omAlopocg Zuptieong eival tng etaipeiag ATEME kal vrtootnpidel 0Aa ta cuyxpova
mpotuTa Tponyuevng ouutieong (advanced codecs) yla TNAEOTTIKO CAPA TUTILKAG
gukpivelag (SD), vPnAnc eukpivelag (HD) kat uttepuPnAng eukpivelag (UHD 4K).

H kwdwkomoinon twv tnAcomtikwy kavaAwwv oce MPEG-4 Part 10 (AVC) / H.264
emtuyxavetal pe tnv Aateoppa TITAN Live tng etapeiag ATEME. H mAatdoppua tapExel
vPnAn TIoOTNTA €lKOVACG Kal amodoTiKn cupTtieon ywa vrinpeoieg SD kat HD & UHD 4K
H265 HAVC, pe euélikteg duvatotnteg emeepyaociag/petatpomnng (m.X. scaling, de-
interlacing, logo insertion omou amnatteitat).

Ymootnpicel etoodoug powv SDI kat SPTS/MPTS oe IP (UDP/RTP multicast kat eayet pogg
SPTS/MPTS o¢ IP (UDP/RTP) multicast.

AlaBgtel  duvatdtntec TmaApAKoAoLBNoNC/UETPNONG KAl Eemefepyaoiac nxou, e

OUHPOpPdwWON TIPOC TIC TIPpaKTikeC loudness (T.x. EBU R128 / ITU-R BS.1770), wote va
olaodalidetal otaBepr oTABUN AXOU OTO TEALKO Chua.
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2.3 TMEPITPA®H KAl TEXNIKES TPOAIATPA®ES EZOMAISMOY  TMOAYMAEZIAS
(MULTIPLEXERS)

O E&omAlopocg MoAutAeéiag eival tne staipeiag ATEME katl uttootnpidetl moAumAesia pe
otaBepd (CBR) kat petaBaAropevo/otatiotiko pubuo (VBR/StatMux), kabBwg kat
Aettoupyieg grooming/remapping.

‘OAa ta kavaAla tou cuptiiedovrat amo toug kwdikotointeg TITAN Live ) tpogpyovtal amno
e€WTEPIKEG TINYEC ouptmieong péow SPTS/MPTS multicast IP, moAuTAékovtal otnv
mAatpoppa enefepyaciag powv ATEME TITAN Mux.

H mAatdoppa mapeExel uPnAwyv emdocewyv emeéepyacia transport streams, mapaywyn
kat eneepyacia PSI/SI, kat utootnpidel evowpdatwon/dlacVvdecn PYE cuoTAPATA UTIO
opouc pocBaocng peow DVB SimulCrypt (ekdooelg 1, 2 kat 3), cuumepAaPBAVOUEVNC
Aettoupyiag SimulCrypt Synchronizer (SCS) omou amatteital.

H moAutiAeéia otnv emiyela Pnodlakn mAatdpoppa, Tpaypatonoleital pe otabepd puduo
(CBR).

2.4 MEPIFPA®H KAI TEXNIKES MIPOAIATPADES HAEKTPONIKOY OAHIOY NMPOrPAMMATOS
(HOM) ELECTRONIC PROGRAM GUIDE (EPG)

O HAektpovikdg Odnyoc Mpoypdaupatocg (EPG) eival mARpwc ouvpBatog pe tampotutta ETSI
EN 300 468 v1.11.1 (2010-04) kat TR 101 211 v1.9.1 (2009-06) avadopikd pye to DVB-SI
(Service Information) kat TteplAauBavel HeTad AMwV ta £EAC:

Event Information Table (EIT): Short Event Descriptor (TitAog MNpoypdupatog)

Extended Event Descriptor (MepiAnyn Mpoypdppatoc)

Content Descriptor Level 1 (Eidoc NMpoypdappatog)

Parental Rating Descriptor (Emimedo lovikou EAgyxou)

DVB Value:

1 (K)

9(12)

12 (15)

15 (18)0x12 Hex (A)

O 0dnyoc Mpoypdppatoc sival dlapkelag tpexovca nuepa + 7 nueépec. OLxpovol Evapéng
TWV Tpoypappdtwy eival Baclopévol oe Universal Time Co-ordinated (UTC) kat Local
Time Offset Descriptor (oe oxéon pe xpovoug UTC) yéow tou Time Offset Table (TOT). To
ieplexopevo tou HOIM (BAETe meplexopeva tou EIT mo mavw) Ba mapéxetatl amd tov
adelovxo otabpod o otmoiog kat Ba eival uTteLBLVOC yla TNV 0PBOTNTA KAL EYKUPOTNTA TOU
mepleXohévou tou. To meplexopevo tou HOIMM Ba mapadidetal/amoctEAAETAL OTOV
Mapoxea otn popdn (kat otov TPOoKABOoPLGUEVO XPOVo) Ttou Ba Tou uttodelxBel amod tov
Mapoxea kata n peta tnv utoypadn tng cupdwyviag. MNa tnv diaxeiplon kat dnuloupyia
tou EIT table (EPG) xpnowotoleital to cuotnua lcareus tng etalpeiag Icareus.
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2.5. TIEPITPA®H KAI TEXNIKEZ MPOAIATPA®ESZ 2YZTHMATOZ AIAXEIPIZHZ YMHPEZIQN
2YMIMIEZHZ KAITIOAYTIAE=IAZ (MANAGEMENT SYSTEM)

To ATEME PILOT Manager (cuotnua dtaxeiptong / NMS) eTtpEmnel Tov KEVIPLKO EAEYXO Kal
TNV TapakoAouBnNon Twv UTNPECIWY CUMTIiEoNG, TOAUTIAEEiag, KwdlKoToinoNg Kat
autopdatiopov. Mapéxel evomolnuévo TEPIPBAAOV yld TIAPAUETPOTIOINGN UTINPECLWY,
dlaxeiplon ocuvayepUwv/CUPBAVTIWY, ETOTTEIN TOLOTNTAG UTINPECIAC KAl UTIOOTHPLEN
AUTOMATOTIOINUEVWY evePYELWV (TL.X. aMay) oe e¢dedplkd efomAlopd) wote va
e€aodalidetal n adldAewttn Asttoupyia. EmumAgoy, xpnolgotmoleital yia tn dnuloupyia,
tpotmomoinon kat dwaxeipion tou SI/PSI (Service Information / Program Specific
Information) 6mou amatteitat.

2.6. MEPIFPA®H KAI TEXNIKEZ MPOAIATPA®ES TOY T2-Ml Inserter / DVB-T2 SFN Adapter

O SmartGate vI2 tng ENENSYS Acttoupyei oto headend wg DVB-T2 Gateway / T2-Ml
Inserter (SFN Adapter) kal amtoteAsi 10 KEVIPIKO onueio dnulouvpyiag kat dlavopngtou T2-
Ml over IP Ttpog Toug TIoPTIoUC/dLapopdwTEC. ZUAMEYEL TTOANATAEG poegc MPEG-2 TS over
IP, tic evBuAhakwvel oe DVB-T2 Baseband Frames kat mapdyetl 1o teAikd T2-base
multiplex, mapéxovtag in-band signalling/éAeyxo mpog 6Aa ta modulators. 210 HIKTO
Oiktuo SFN/MFN efaocdaiidel eviaia Kal VIETEPULVIOTIKA Ttapaywyn dedopevwy ava
TTOAUTIAEE(a, evw ywa tg SFN TEPLOXEC ~ uUTtooTnpilel pnxaviopoug
XpoviopoU/ocuyxpovicpoL (H€ow PTP i NTP) kat tapayet kupla kat mirrored £€€0d0 T2-Ml,
wote va utootnpidovtal oevdpla edpedpeiac/dabeoipotntag. EmmAgov, umootnpidet
Single-PLP 1 Multi-PLP, kaBwg kat aocdpain petadopd pecw SRT yia TS elc6doug kat
(mpoatpetikad) “SRT tunnels” yia tig e€6doug T2-Ml.

AVOAUTLKA TEXVIKN TIEpLypadn
1. PoAocgoto diktuo (2 MUX - pikto SFN/MFN)

To SmartGate vT2 eykabBioctatal oto headend kal xpnotpotoleital avd toAuTAséia (MUX)
N w¢ Aoylkn/ec instance(s) yla tnv mapaywyn tTwv arattovpevwy 2 MUX. AntoteAel to
“onueio avadpopdag” tng alucidag DVB-T2, dotL:

a. ZUYKEVTPWVEL TIG eloepXOpeveg uttnpeaoieg (TS),dnuioupyei to DVB-T2 multiplex,

B. E&ayel T2-MI mpocg dAoug touc moutolg, dlacdaiidoviacg Ko cuptmepldopd
OlkTLOoU (Blaitepa kpiotpo otig SFN cuotddec).

2. EicodoUVEE&odol—-IP petadopd

TS Inputs: MPEG-2 TS over IP kat utootrptén SRT yia oAeg Ti¢ eloc6doucg TS (Xprioluo yia
aocpar/avBeKkTikn petadopd amd ATTOUAKPUOHEVEG TINYEQ).

T2-Ml Outputs: Anuovpyia Main kat Mirrored powv T2-Ml over IP 1tpog 10 3iKTUO TIOUTIWY,
pe duvatotnta vuAottoinong main/backup oe eminmedo dlacuvdeong KAl SLadPOopWV.

3. Ymootipl&n PLP kat Aettoupylkwy oevapiwv

Yrnootnpidetal evBuAdkwon twv TS oe €va r; moAamnAa PLP (Single-PLP / Multi-PLP),
ETUTPETIOVTACG OLAPOPETIKA ETEdA AVOEKTIKOTNTAC UTINPECLWY (Tt.X. Tito robust PLP yia
Kpiolueg uttnpeaoieq).
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4. Zuyxpoviopocg SFN kal pikth Asttoupyia

Nnatigmeploxeg SFN, o akplBAg ocuyxpoviouog antoteAei TpolTOBeon WOTE OAOLOLTIOUTION
VA EKTIEPTIOUV “Ta idla dedopéva tny idla xpovikn otyun”. To SmartGate vI2 uttootnpidet
XPOVIOHO pecw PTP R NTP, kat tapexel tnv antattovpevn signalling/dopn e€6dou Ttpog ta
modulators yla cuyxpoviopévn Asettoupyia SFN, evw mapdAAnAa pmopel va e§umnpetel
kat MFN mteploxec (MIkTo diktuo)

3. MEPITPA®H KAI TEXNIKEZ MNMPOAIATPA®ESZ AIKTYOY AIANOMHXZ (SIGNAL
DISTRIBUTION NETWORK)

3.1. EMICEIO AIKTYO AIANOMHZ

To Emiyelo Aiktuo Awavopng (EAA) xpnotuortoleitat yia tnv ditavopn twv Multi Program
Transport Streams (MPTS) otoug otaBpoucg ekmopttn . Eivat éva diktuo teAsutaiag yeviag
Baolopévo oe texvoAoyia IP (Internet Protocol) kat mpoodEpel TARpn ededpeia oe kABe
onpeio ekmopTN G (KUPLA Kal EPEIPLKN TINYR CAPATOC HECW aveEApTNTNG OPOHOoAOYNoNGg).
To EAA eival oxedlaopevo Bdaon teAeutaia teXxvoAoyiag OTITIKWY VWYV HE XWPNTIKOTNTA
pHEXPL Kal 200 Mbps oe pwtn ddaon Kat duvatotnta avénong Tng XwWPNTIKOTNTAG HEXPL
kat oe 500 Mbps oto HEAOV.

O ouyxpoviopog tou EAA avadopikd pe tnv Asttoupyia SFN emituyxdvetal péow
KatdAAnAou e€omtAlopoU amo tic etalpeieg Enensys (SmartGate-vi2 - PERFORMANCE) kat
microSyncHR (avagopikd pe ta dopudopikd cuotripata GPS) oe diataén epedpeiag 1+1.

O E&omAlopoc Network Adapters eival ano tnv etaipeia Cisco kalt cuykekplpeva Cisco
9300 kat T2-MI Seamless Switches ta omoia dtacdaiidouv TANpwc ta emtinmeda Class of
Service (CoS) kat Quality of Service (QoS), otolxeia ammOAUTWCE ATtAPAIiTNTA YIA TNV OPAAR
Aettoupyia tou MNAA oe emintedo texvoAoyiag IP.

OL dVo (2) otabuoi peydaAng Loxvog Kat ot eTttd (7) amo toug d€ka (10) yeang Loxvog Ba
vtootnpidovtal amo dvo (2) odevioelg TPOoACNC yLd TNV CUVOEGCH TOUC PE TO KEVTPLKO
onpeio moAutAeéiag (Headend). H pia 6deuon Ba eivat pe otttikn iva katn devtepevovca
pHEow dopudoptkng Zevéng (LEow Twv dopudopwyv tne HELLAS SAT).

Ol otaBpol xapunAng toxvog kabwcg Kat ot TpeLg (3) pE€ong Loxvog Ba dlacuvdEovTal PE TO
Headend pe povr mpdoBacn n omtoia Ba eivat dopudpopLkn.

To Zxedlaypappa 6, tapouotdlel To OTTKO diktuo dlavoung amo to Headend mpog toug
otabpuoug.

3.2. AOPY®OPIKO AIKTYO AIANOMHZ (AAA)

To dopudopLkd diktuo dlavopnc amtoteAel To ePpedPLKO SIKTUO SLAVOUNC YA TOUG KUPLOUG
UTIOOTABPOUC KAl TO KUPLO SIKTUO yla TOUC PIKPNG LoXVoGg uTtooTabpouc.
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To ovotnua, dopudoplkng petadoong, dlabetel sdedpeia oe OAec T Pabuidec,
olapopodwteg 1+1, Evioxutécg 2+1, XapunAoL BopUBou evioxutéc AnPing 2+1. >ta dvo (2)
TIOAUTIAEYEVA onpata Tng TMAatdoppag, Tou Ba ekmepmovtal dopudoplkd, Ba uTtdpxel
Physical Layer Scrambling (PLS). To Physical Layer Scrambling (PLS) antoteAei pnxaviopo
oe emimedo ¢uolkoL otpwpatog (physical layer) tou mpotumou DVB-S2 / DVB-S2X, o
omoiog xpnolyotmoleital yia tn Baclkh TpooTacia Kal Jlaxwplopuo do0pudopPLKWY
peTtadooewyv. Meow tngedpappoyng povadikol kwdikou PLS (PLS code), To EKTIEUTIOEVO
onua kabiotatat mMPooPACIHO HOVO 0 JEKTEG TIOU €XOUV TIAPAUETPOTIONOEL Pe ToV
avtioTolXo KWiLKO, amoTpeEmovTacg TNV YN eéovotodotnuévn Andn Kal pewwvovtag thy
TOavoTNTA MAPEUPOAWY PETAEU CUVUTIAPXOVTWY CNUATWV.

Ta 3VU0 TOAUTIAEYEVA OUATA TNE TAATPOPHAG EKTIEUTIOVTAL ATIO TIG EYKATACTACELG TTOU
Bpioketal to HeadEnd oto dopudopo tnc Hellas Sat, HS04, otov avapetaddtn BSS23 pe
KEVTIPLKEC oLXVOTNTEC eKTTOUTNGA: 17740,3573MHz ka1 B:17758,5226 MHz, 0 dopudopog
AauBavel ta dVO onpaATA KAl TA EKMEUTIEL THOW OTNV yn OTIC cuxvotnteg ANUNg
A:11760,3573 MHz kat B:11778,5226 MHz ta TeXVIKA XQPAKTNPLOTIKA TNG dlapopdwaong
Kat yla ta dVo TIoAUTIAEYEVA onpata avapepovtal oTov emouvarntopevo Mivaka, 3.

3.3. TEXNIKEZ MNMPOAIATPA®EZ SFN Adapter — MIP Inserter

SmartGate vT2 (T2-Ml Inserter / DVB-T2 Gateway)
levikn Meplypadn
o Kevtpiko DVB-T2 Gateway oto headend yia Aettoupyia diktuwv MFN & SFN,
e YmootnpEn in-band control & signalling mpog toug DVB-T2 modulators.
e EvBuAdakwon (Encapsulation) evog n mepltocodtepwyv MPEG-2 Transport Streams
oe DVB-T2 Baseband Frames kat
e Tapaywyn teAikol T2-base multiplex.

‘E€odog T2-MI (T2-Modulator Interface) over IP pog mopmouc/dapopdwteg. (To T2-Ml
opiletal amno to DVB Project —BlueBook A136.)

PLP management: utootiptén Single-PLP & Multi-PLP, Type 1/ Type 2, static & dynamic
PLP allocation, kat ISSY generation.

SFN adaptation pe vumootnpEn MISO kau relative/absolute timestamping yua
ouyxpoviopevn ekrtoptr) oe SFN cuotddec.

Time synchronization péow PTP ) NTP.

AutAny €€0dog  T2-MI: mapaywyng Main  kat Mirrored T2-MIl streams (ylwa
mirror/dlaBsoipotnta).

Main/Backup TS sources: éwg2 tnyec ava TS (Main/Backup) yia avénpévn avbektikotnta

tpododoaciag.

Yriootnpilopeveg evBulakwoelg etcodou: IP/UDP/RTP/TS, IP/UDP/TS kat IP/SRT/TS.
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SRT support: urtootnptén SRT yia 6Aeg tig TS elcodoug kat duvatotnta pubuiong SRT
tunnels kat otic Main/Mirrored T2-Ml €£6douc (caller/listener modes).

Multicast | SRT yia yetadoon twv T2-Ml outputs (avaioya pe to diktuo dlavounc).
Mpoatpetikn mpootacia Multicast ye FEC SMPTE 2022-1.

YnootnptEn DVB-T2 encapsulation ekdéoswv V1.1.1 /V1.2.1 /V1.3.1/V1.4.1 kaL eLpn
KavaAlov 1.7/5/6/7/8/10 MHz.

Seamless redundancy (vGuard): matevtaplopevo seamless switch-over oe oevdpla 1+1
N N+1 yla atogpuyn dLakoTAC uTtnpeaiac.

Deployment / mAatdoppa: pure software AVon pe duvatotnta sykatdaotaong oe COTS
server, yéow Docker image, Virtual Machine image, ) oe Cloud (AWS 1 .codUvapo) kat

ouveykatdotaon pe aAMec headend Asttoupyiec.

To DVB-T2 opicetatamno to ETSI EN 302 755.

Power Supply Voltage: 240VAC = 10% (single phase), 50Hz =1
Operating Temperature: 0°C to 45°C
ASI Input: 2x BNC, 75Q (1+1 redundancy in non-hierarchical mode)

Reference Frequency I/P:  10MHz, BNC 50Q
External Timing Reference: 1PPS, BNC 50Q

Input TS Processing:
Time Offset Control:

Remote Control & Monitor:

Redundancy:
Alarm sources:

CE Marking:

PCR restamping and bit rate adaptation
Over each transmitter independently
Web Interface and SNMP

1+1 seamless switching

Loss of sync

Loss of Data

Loss of Reference

Input Data overflow/underflow

Internal failure

Compliant

3.4. TEXNIKA XAPAKTHPIZTIKA AOPY®OPIKQON ZEYZEQN

Type:

Satellite;

Orbital position:
Uplink frequency 1:
Uplink frequency 2:
Uplink Polarity:
Modulation:

FEC:

Symbol rate:
Downlink frequency 1:
Downlink frequency 2:

Satellite link
HS4

39E
17740,3573MHz
17758,5226 MHz
Vertical
DVBS2-8PSK
5/6

16513.9 ks/s
11760,3573 MHz
11778,5226 MHz
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Downlink polarity: Horizontal

3.5. TEXNIKEZ MPOAIATPA®EZ 2YZTHMATOZ 2YIXPONIZMOY MEZQ AOPY®OPIKOY
2Y2THMATOZ GPS

Power Supply Voltage: 240VAC = 10% (single phase), 50Hz =

Operating Temperature: 1% -10°C to 50°C

Output: 8 x 10MHz (50 Ohms), 8 x 1pps (50 Ohms)

GPS Antenna connector: SMA50Q

Holdover: 1E-10/day

Local Control: Via front panel

Remote Control & Monitor: Web Interface and SNMP

Redundancy: 1+1

CE Marking: Compliant

Receiver: 12 - channel C/A code receiver with external antenna/converter unit
Antenna: Antenna/converter unit with remote power supply

Antenna Input: Antenna circuit dc-insulated; dielectric strength: 1000V

Time to Synchronization: One minute with known receiver position and valid almanac,
12 minutes if invalid battery buffered memory

Pulse Outputs: Change of second (P_SEC, TTL level)

Accuracy of Pulses: after synchronization and 20 minutes of operation
OCXO HQ/DHQ: better than +-50 nsec

Frequency Outputs: 10 MHz sine, 5dBm +/- 1 dBm

Serial Ports: two asynchronous serial ports (RS-232)

4. TEPITPA®H KAI TEXNIKEZ T[TPOAIATPA®EZ AIKTYOY EKIMOMIMHZ
(TRANMISSION NETWORK)

To Aiktuo EkmopTin g (AE) amoteAeital amo:
e AU0 (2) ZtaBpoug Ekmoutng YYnAng loxvog, amo toug omtoioug o €vag (1) 6000W kat
eva (1) 4800W ot otoiot eivat udpoPuktol
e E&L (6) ZtaBpoucg ExmopTng Meoaiag loxvog, amo toug omoioug ol T€ooeplc (4) sival
1000W kat ot duo (2) 400W, agpouktol.
o Askagll (16) Ztabpoug Exkmopttic XapnAng loxvog, amo toug otmoioug ot dvo (2) eivat
200W, oL duo0 (2) eivalt 100W, ol evvida (9) eival 50W kat tpetg 10W, agpoPuktol.

O KatdAoyog Twyv Ztabpwyv Ekmopumnig padi ge 0Aa ta texvikad otolxeia ivat cupdwva pe
Tov ouvnupévo Mivaka 4. H petadoon tou onpartog oe KaBe otabuod Ekmoumng yivetat e
KOWVO KEpALOOUOTNUA PHECW KATAAMNAWY combiner units. Znuewwvetal OTL N PEYLOTN
duvartn aflomotia tou AE draocdaiidetal weg akoAoLBwG:

¢'OAot oL toutoi €xouv tnv dlataén edpedpeiag N+1 (ektog ot dvo 10W tou eivat
eykateotnpevol oto MiAnkouptLkat atnv Odouv).

o AmAd kepatoouotiuata (Upper / Lower Antennas) yla toug 2tabpoug EKmoumig
YynAng loxvog kat tov 2tabuo Ekmoutic Meoaiag loxvog oto ZINO Agpecou.
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4.1.TENIKEZ NMPOAIATPA®EZ EZOMAIZMOY EKMNOMIMTHZ

Power Supply Voltage:

Frequency Range:
Channel Bandwidth:
Operating Temperatures:
Relative Humidity:

Maximum Operating Altitude:

Input:

Reference Frequency I/P:
External Timing Reference:
Internal GPS Receiver:
Modulation:

IFFT:

Code Rate:

Guard Interval:
Constellation:

Network Mode:
Frequency Stability:
Frequency Resolution:
Adjustable Delay*:
Power Stability:

Power Reduction:

MER:

END:

Shoulder Level:

Spurious Emissions:

Out of Band Emissions:
RF Amplifier Stages:
Output Band Pass Filter:
Local Control & Monitoring:

Remote Control & Monitor:
Protection:

Environmental:
Safety:

4.2. TEXNIKEZ NMPOAIATPA®EZ NMOMITOQN YWHAHZ IXXYOZ (4,8KW — 6KW)

240VAC +/- 10% (single phase),

50 Hz +/-

415VAC +/- 10% (three phase), 50 Hz +/- 1%

470 -700 MHz (UHF Band)
8 MHz

0 - 45 degrees Celsius
95% non-condensing
2,000m ASL

2X DVB-ASI, BNC 75 Ohms (Main & Backup)

RF, N-Female 50 Ohm
10 MHz, BNC 50 Ohms
1 PPS, BNC 50 Ohms
Included

COFDM

2K, 4K, 8K

Y2, 2/3, %4, 5/6, 7/8
1/32,1/16,1/8, %

QPSK, 16QAM, 64QAM, 256QAM

SFN *as per ETSITS 101 191

1X10-7 (without external reference)

1 Hz Step
with 0.1us step

<+0.5dB/0-45 degrees Celsius

0-6dBin 0.1 dB steps
> 35dB

<1dB

<-37dB

As per ETSI EN 302 296
As per ETSI EN 302 296

Latest LDMOS device technology by NXP
Not required (filtering is done in the combiner)

All Modulation Parameters

Input and Output Frequencies
Overall Forward and Reflected Power

Status of all driver and power amplifier stages
(Power, voltage, current and temperature)
Alarms and warnings including history log

Web Interface and SNMP (Ethernet RJ45 port)
Reflected power, temperature, voltage transients

Loss of reference input
RhOS Certification

According to latest EMC and EMI standards

1%
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Standards DVB-T2,

Channel bandwidth DVB-T2 8 MHz

Feeding interfaces DVB-T2 2 x TSolP (Gigabit Ethernet),
2 x ASI (BNC, 75 Q)

Frequency range UHF band 470 MHz to 700 MHz

Maximum installation height 2000 m above sea level (higher on
request)

Operating temperature indoor +1°Cto+45°C

range heat exchanger <+45°C

Relative humidity (max.) indoor 95 %, noncondensing

90 %, noncondensing (with
R&S®SCP100 option)

Liquid cooling system

power amplifiers incl. power
supplies and power combiner

liquid cooling of all power
components

max. operating pressure

< 3.5 bar, inside cabinet

pressure relief valve rating for
valve of the integrated pump unit

6 bar; A station cooling system
requires the integration of a
pressure relief valve.

Dissipated heat into the
room

per transmitter

1to 3 amplifiers

<500W

4 amplifiers or more

< 5 % of total power consumption

Mains voltage

400 V/230V, 4 wires + PE,
(L1/L2/L3/N/PE) £ 15 %, 50 Hz to
60Hz 5%

Mains power factor (PF) >0.95
Mains harmonics ITHD <20 %
Immunity to fast transient and burst

AC mains supply, limited by <4 kV

internal type 2 SPD

signal inputs <1kV

to surges, limited by internal

type 2 SPD

symmetrical <4kV(e.g.L1toN)

asymmetrical <2kV(e.g.L1to L2)
VSWR with full power <1:1.33

with reduced power 1:1.33<VSWR < 1:3.0
Noise per transmitter

indoor <60 dBA, at +30 °C
outdoor <45 dBA, at +20 °C

RF output connector depending on number of EIA1% or EIA3% (50 Q)
amplifiers

4.3. TEXNIKEZ MPOAIAIPA®EZ NMOMITQN MEZAIAZ IZXYOZ (400W - 1000W)

Standards DVB-T2,
Channel bandwidth DVB-T2 8 MHz
Inputs DVB-T2 2 x ASI (BNC, 75 Q),
2 x TSolP (Gigabit Ethernet)
General data
Frequency range UHF 470 MHz to 700MHz

Supply voltage

400 /230 V, 4 wires + PE
(L1/L2/L3/N/PE) £15%;
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208V, 3 wires + PE (L1/L2/L3/PE)
+15%;

220V, 3 wires + PE (L1/L2/L3/PE)
+15%;

240V, 3 wires + PE (L1/L2/L3/PE)
-15%/+10%

EU legislation

EU: in line with Data Act —
Regulation (EU) 2023/2854

Maximum installation height

2000 m above sea level (> 2000
m on request)

line with IEC61000-4-4

Operating temperature range +1°C to +45°C
Relative humidity (max.) 95%, noncondensing (indoor)
Immunity to fast transients and bursts, in | £ 2 kV (AC supply),

+ 1 kV (signal inputs)

to surges, in line with

symmetrical: + 1 kV (e.g. L-N),

IEC61000-4-5 asymmetrical: £ 2 kV (e.g. L-PE,

N-PE)

Synchronization

Reference frequency 10 MHz, 0.1 Vto 5V (Vpp)
orTTL, BNC

Reference pulse 1Hz, TTL, BNC

Operation

Status panel, with buttons and local operation

LEDs

Display unit, with touchscreen local display and operation

and LEDs

Ethernet interface, RJ-45 web interface: local, remote
network management interface
via SNMP

Parallel remote interface floating contacts for messages
and commands

Standards DVB-T2,

Channel bandwidth DVB-T2 8MHz

Inputs DVB-T2 2 xASI (BNC, 75Q), 2 TSolP
(Gigabit Ethernet)

DVB-S/S2 signal feed (optional) | 2x F (75Q)

General data

Frequency range

UHF Bands

470 MHz to 700 MHz

Supply Voltage

230V £15%, 2 wires + PE
(L1/N/PE);

400 V/230V £15%, 4 wires + PE
(L1/L2/L3/N/PE);

280V = 10%, 3 wires + PE
(L1/L2/L3/P3);

240V = 10%, 2 wires + PE
(L1/L2/PE);

50Hz to 60Hz 5%

Maximum installation altitude

2000 m above sea level (> 2000
m on request)

Operating temperature range

+1°C to +45°C

Relative humidity

Max. 95%, non-condensing

Synchronization

4.4. TEXNIKEZ MPOAIATPA®EZ MOMIMTON XAMHAHZ [ZXYOZ (10W - 50W - 100W )
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Specifications

Frequency range UHF band 470 MHz to 700 MHz
Digital TV

Standards transmitter DVB-T2,

Channel bandwidth DVB-T2 8 MHz

Transmitter inputs DVB-T2 2 x ASI (BNC, 75 Q),

2 x TSolP (Gigabit Ethernet)

DVB-S/DVB-S2 signal feeding ( | 2 x F (75 Q)

Synchronization

Reference frequency

10 MHz,0.1Vto5V (Vpp) or TTL,

BNC
Reference pulse 1PPS, TTL, BNC
GPS/GLONASS receiver -150 dBm (typ. -164 dBm), SMA
sensitivity
Integrated OCXO bridges reference signal
interruptions forup to 24 h
Operation

Status panel with buttons and
LEDs

local operation

Display unit with touchscreen

local display and operation

Ethernet interface, RJ-45

web interface: local, remote

network management interface
via SNMP

floating contacts for messages
and commands

General data

Supply voltage

100 V to 240 V = 10%, 2 wires +
PE (L1/N/PE), 50 Hz to 60 Hz *
5%

Maximum installation altitude

3000 m above sea level (> 3000
m on request)

Operating temperature range

+1°t0 +45°C

Relative humidity (max.)

95%, non-condensing (indoors)

Immunity

to fast transients and burstsin | 2 kV (AC supply),

line with IEC61000-4-4 +1 kV (signalinputs)

to surges in line with symmetrical: =1 kV (e.g. L-N),

IEC61000-4-5 asymmetrical: +2 kV (e.g. L-PE,
N-PE)

4.5. TEXNIKEZ MPOAIATPA®EZ MULTI-CHANNEL COMBINER UNITS

TV Band:

Digital Channel Bandwidth:

Band Pass Filter type:

Spectrum Mask Requirements:
Combiner NB Insertion Loss:
Combiner WB Insertion Loss:

Return Loss on any input:
Isolation between inputs:

UHF IV&V

8 MHz, DVB-T2

8-pole CM elliptical filter (for adjacent channels >
1,000 Watt), 6-pole NCM elliptical filter (for
channels <= 200 Watt),

As per ETSI EN 300 744

< 0.6 dB across the channel (each module)

<0.05 dB across the channel (each module)
>26dB

> 30 dB (NB to WB)

>50dB (WB/NB TO NB) for adjacent

>70dB (WB/NB TO NB) for non-adjacent
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Spacing between channels: Adjacent
Input and Output Impedance: 50 Ohms
Group Delay: <450 ns for 8 MHz spacing

<250 ns for 16 MHz spacing

Environmental Conditions: Ambient temperature 0 —45 0 C, 95% relative humidity
with natural cooling.
Other: AlLLNB inputs are field tuneable.

Directional Coupler is fitted to the output with SMA female connectors for monitoring
probes (FWD and RFL samples).

Each combiner is housed in either a 19” rack frame or on a floor standing metal frame
with all inputs and outputs at the top, depending on the combiner size.

5. TEXNIKEZ TIPOAIATPA®EZ Z2YZTHMATOZ AIAXEIPIZHZ AIKTYOY
(NETWORK MANAGEMENT SYSTEM - NMS)

To Zuotnua Alaxeipiong Aiktuou (NMS), yeéow SNMP ri/katweb interface, sival to onueio
eAEyXou 0AOKANpou tou diktuou Alaxeiplong (e€atpoupévou tou Head End) kat tapexet
pooPacn o€ OAECG TIC ATIOPUAKPUOHEVEC AEITOUPYiEC TTApPAKOAOLONGCNG Kal EAEYXOU TIOU
eivat dlabeoipeg amod oto cvoTnUa.

Méow Graphical User Interface (GUI), didetal mpocBacn yla ckottoUg TtapakoAoubnong
Kat dlaxeipltong oe kKABe onueio Tou dIKkTUOUL Kal TteplAapyBavel alarms, errors, status and
module information, transmit/receive power levels, KaBwg Kal AOLTEC TIAPAPETPOUC
TnAepETplag Kat ASLITOUPYIKAC KaTaoTtaong.

To NMS vumootnpidel Tautoxpova TmoAAamAolg otabuolg TapakoAouBnong Kat
dlaxeiplong mapExovrtag tn duvarotnta va umootnpifel kalt pnxavipata AAwv
kataokevaotwy (third party equipment control), 6Ttou auto eival TeXVIKA ePIKTO PHECW
CUMBATWY TIPWTOKOAWYV Jlaxeiplong.

To NMS meplhappavel epyaleia dlaxeiplong Kal €TUTPETEL TNV TIOAMATIAN LEPAPXLKN
TIpOcoBacn amo XproTeg (TOTIKI /KAl ATTOAKPUGCHEVN).

H ouvoAwkn apxttektovikr) Tou NMS uttootnpidel Tnv KEVIPLKA Kal eviaia dlaxeipton Twv
QTOPOAKPUCHEVWY  €YKATAOTACEWY, EVIOXUOVIAG TN AELTOUPYLIKA ETOTTEld, TN
OlaBeopoTnTA, TNV AloTILoTia KAL TNV ETILXELPNOLAK acdAAEeLd TOU OIKTUOU.

6. NTEQIPADIKH KAITIAHOYZMIAKH KAAYWH AIKTYOY EKIMOMIMHZ

H vewypadikr kdAuyn tou Alktvou Ekmoumig eivat mé€pav tou 85% avadopikd e TIg
eAelBepeg meploxeg TG Kumpou kat n mAnBuoplakn KAAuyn eivat mepav tou 95%
(Mivakag 5).
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7. YAOITOIHZH AIKTYOQY

To Aiktuo EWT tnc Hellas SATéxel uAottownBei pe BAon ToUC OPOUC KAL UTIOXPEWOELG TIOU
Ttnyadouyv amo tig AdELEC TTOU TNG EKXWwpPnOnkav.

8. MEPIFPA®H AIAAIKAZIAZ TIAOTIKQN AOKIMQN (yia cupTttieon kat
TtOAUTTIAEELA VEOU TNAEOTTTIKOU ONUATOC)

H diadikacia TuAOTIKWY SOKLPWYV dlapkKel Ttepimou 15- epyAcIUeEG NHEPEG KaL
meplAapBavel tig eENC epyaocieq:

- Eykatdotaon E€omAtopol Anding oto Kévtpo EKToutng.

- MapaAaBry Tou ofpatog Tou TeAdtn (Kupiwg kal epedpikol) oto Kevipo Ekmoptnc.

- Elocaywyn tou oripatog oto cUoTNHA TTapakoAoUONoNG ELOEPXOUEVWY CNUATWV.

- AlevEPYELA TIOLOTIKOU EAEYXOU (ELKOVAC KAl XOU) KAl EAEYXOU TAPNONG TWV
TEXVIKWYV Ttpodlaypadwyv dlemadnc cApatoc.

- Eloaywyn tou oripatog oto Zuotnua Zuptieong kat NMoAvtmAeéiac.

- Head End Service Configuration and Optimization.

- Alevépyela End to End Test (Mnyn — HE — AA — AE — Aéktng EWT)

9. MEPIFPA®H NMAPEXOMENQN YIMHPEZIQN NMPO>BAZHZ

9.1. YINMHPEZIA METAAOZHZ THAEOTTIKOY 2HMATOZ TYTIKHZ EYKPINEIAZ (STANDARD
DEFINITION)

Metdadoon Tou TNAEOTTIKOU onuAtoC adelodoTnNHEVNG TNAEOTITIKAC EKTOUTIAG TOU
AdeloUxou 2tabpuou amo to Aiktuo tou lMapoxea, oTtwe auto tepypadetal oto YIY, oe
TUTILKN eUKpivela (SD) 720x576 pixels.

H kwdikoTttoinon ekévag Ba sivat cupdpwva pe to tpodtuto H.264/AVC (MPEG-4 Part 10),
Main Profile, Level 3.0, 4:2:0, pe vumootnpln Adéyou mAsvpwv 4:3 / 16:9
(ocupTepAapBavopEVnNg TNE OXETIKAG onuatodooiag omou anatteital). H kwdikotoinon
nxou Ba eivalt cupudpwva pe to mpotuno MPEG-1 Layer Il.

To eAdxloto cuvoAko useful bit rate yia tnAsotmtikd onua SD opiletat oe 2.500 Kbps, €k
TWV OTtolWV:
e £w¢g 2.308Kbps yla TO KWO3ILKOTIOINHUEVO ONUaA €KOVAG, CUMPTIEPIAAUBAVOUEVWY,
omou edpappoletal, Tuxwv ancillary, signaling kat Aotmmwy cuvadwyv dedOPEVWV
TTou ocuvodelouy, petadEpovtal /KAl EVOWHATWVOVTIAL OTO TNAEOTITIKO ONua,
onwc evdelktikd HANC/VANC data, VBI data, WST/Teletext, subtitle data, WSS,
VITS, AFD kat omtotadnmote dAAa avtiotolxa r) cuvadn dedopéva amattovvral yia
TNV opOn petddoon, enefepyacia kal Tapouciacn TN TNAEOTITIKAG LTINPETiag, Kat
e 192 Kbps yla kaBe éva otepeodpwviko evyog nxouv (MPEG-1 Layer Il).

MepapBavetal uttnpeoia HAektpovikov Odnyou Mpoypdappatog (HOM/EPG) cuudwva
pe tnv mapaypado 2.4 tou EWBikoL Mépoug 2 tou YMY. To meplexopevo tou HOM (BA.
meplexopeva EIT otnv mapaypado 2.4 tou Edikol Mépouc 2 tou YIY) Ba tapExetal amnod
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Tov AdeloUxo 2tabuod, o otmoiog dEpeL TNV ATMOKAELOTIKA €uvBUvVN yla tnv opBotnta,
TANPOTNTA KAl EYKUPOTNTA TOU.

9.2. YMTHPEZIA METAAOZHZ THAEOITIKOY 2HMATOZ YWHAHZ EYKPINEIAZ (HIGH
DEFINITION)

MeTtddoon Tou TNAEOTITIKOU ONUAToC adelodoTNHEVNG TNAEOTITIKAG EKTIOUTIAC TOU
adelovxou 2tabpol amo to diktuo Tou Mapoxea, Omwe autod teplypadetatl oto YIY, o
vPnAn eukpivela (HD) 1920x1080 pixels.

H kwdkomoinon ekoévag Ba eivat cupdwva pe to potutmo H.264/AVC (MPEG-4 Part
10), High Profile, Level 4.1, 4:2:0. H kwdkotmoinon nxou Oa eivat cuppwva pe MPEG-1
Layer Il n Dolby Digital (AC-3).

To eAdxloto ouvoAlko useful bit rate yia to tnAcomtiko orpa HD opidetal og 5.400 Kbps,
£K TWV OTIOlWV:

e £wg 5.208 Kbps yla 10 KWOLKOTIOINHPEVO ONHA ELKOVACG CUPTIEPIAAUBAVOUEVWY,
omou edpappoletal, tuxov ancillary, signaling kat Aoimwyv cuvadwyv dedopEVWIV
TTou ouvodelouyv, petadEpovtal f/Kal EVOWHATWYOVTIAL 0TO TNAEOTTIKO onua,
ontwc evoeiktika HANC/VANC data, VBI data, WST/Teletext, subtitle data, WSS,
VITS, AFD kal ottoladnmnote AAAa avtiotolxa i ouvadn dedopéva amattovvral yla
TNV opBn petddoon, emeéepyacia kal Tapouoiacn TNG TNAEOTITIKAG UTINPECIAC, KAl

e 192 Kbps yla kdBe &va otepeodpwviko eVyog nxou MPEG1 ri/kat yla éva kaval
nxou Dolby Digital (AC-3).

MephapBavetal uttnpeoia HAektpovikolu Odnyou lMpoypdupatog (HOM/EPG) cupdwva
pe tnv apaypado 2.4 tou EwWdikov Mepoug 2 tou YIY. To meplexopevo tou HOT (BA.
nieplexopeva EIT otnv mapdypado 2.4 tou Eldikol Mépoug 2 tou YIY) Ba mapexetal amo
Tov AdeloUxo 2tabuod, o omoiog PEPEL TNV ATOKAELOTIKA €UBUVN yla tnv opbotnta,
TIANPOTNTA KCL EYKUPOTNTA TOU.

9.3 YINHPEZIA METAAOZHZ THAEONTIKOY 2HMATOZ YTEP YWHAHZ EYKPINEIAZ (ULTRA
HIGH DEFINITION)

MeTddoaon Tou TNAEOTITIKOU ONHAatog adelodoTNUEVNG TNAEOTITIKAG EKTIOUTING TOU
AdeloUxouL Ztabpuou amo to diktuo tou Mapoxea, omweg auto tepypdadetat oto YIY, oe
vtepuPnAn eukpivela (UHD) 3840x2160 pixels (4K).

H kwdkotmoinon eikévag Ba eivat cupdwva pe to mpotuno HEVC/H.265 (MPEG-H Part
2), Main 10 Profile, Level 5.1, 4:2:0. H kwdkoTmtoinon nxou Ba eivat cupdwva pe Dolby

Digital Plus (E-AC-3) /kat Dolby Digital (AC-3) (evaAAakTikd, ottou amnatteitat, MPEG-1
Layer Il).To eAaxioto cuvoAko useful bit rate yia to tnAeomttiko onua UHD/4K opidetat

o€ 10.000 Kbps, ek Twv omtoiwv:
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e £wg 9.808 Kbps yla 10 KWJOLKOTIOINPEVO ONHA €LKOVAC CUPTIEPIAQUBAVOUEVWY,
omou edappoletal, Tuxov ancillary, signaling kat Aotmwyv cuvapwyv dESOPEVWV
TTou ocuvodelouV, PetadEpovTal /KAl EVOWHATWVOVTAL OTO TNAEOTITIKO onua,
onwc evdelktikd HANC/VANC data, VBI data, WST/Teletext, subtitle data, WSS,
VITS, AFD kat omtotadnmote dAAa avtiotolxa f cuvadn dedopéva amattovval yia
TNV opBn petddoon, emeéepyacia kal Tapouoiacn TNG TNAEOTITIKAG UTINPECIAC, KAl

e 192-384 Kbps yia tov xo (avaioya pe tn dtapopdwaon stereo/TToAUKaAVAALKOU
KQL TO ETUAEYHEVO TIPOTUTIO XOU).

MepapBavetal urtnpeoia HAektpovikol Odnyou Mpoypdappatog (HOM/EPG) cuudwva
pe tnv tapaypado 2.4 tou EwWikov Mépoucg 2 tou YIY. To meplexopevo tou HOT (BA.
ieplexopeva EIT otnv mapdypado 2.4 tou Eldikol Mépouc 2 tou YIY) Ba mapexetal amo
Tov AdeloUxo 2tabud, o omoiog dEpel TNV ATOKAELOTIKA €LvBLVN yla tnv opBonta,
TANPOTNTA KAl EYKUPOTNTA TOU.

2eAida 20 amno 26



hellassat
MINAKEZ

A B C D E
Erapyic fevkwola  |Aspeodg  |MAdpvaka  [Nadog  |Appdywotog
0| MwBnowaxs Nesoots 37.90%| 28.40%| 16.90%| 10.90% 5.80%
IraBuog Exmopnig Nooootd KdAwne avd Emapyla Yriohoywo pég OAxde Fuvteheotrig Zrabong
Transmission Site District Coverage Percentage Calculation Total Weighting Factor
feukwola  |Asueods  [Adpuvaka  [Nadog  |Appdywortog
1|BaBATIINIA 1% 8% 90.50% 20% ADXAL+BOXB1+C0xC1+E0KEL 30.50%
2|manapH 50% 5% 5% 10% ADXAZ-BOXB2+C0xC2 +E0KE2 25.60%
i|zino 46% BOxB3 13.06%
4| APMENOXOPI 37% BOxB4 10.51%
5| TZAAA 89% DOxD5 9.70%
&|apovziA 10.7% DOXDE 1.17%
7|waAnoE 70% EOXET 4.13%
8|arnanTzia 6.50% AOXAR 2.46%
9(maPaBAZIA 1.32% ADXAD 0.50%
10| nAXNA 1.10% BOXBLD 0.31%
11| KAKOMETPIA 0.60% ADXALL 0.23%
12| NAAAIXOPI 0.15% ADXALZ 0.06%
13|arpoz 0.67% BOXB13 0.19%
14| nERENAPI 0.84% BOXB14 0.28%
15| MONIATHE 0.50% BOXB15 0.14%
16| kaTO NYPrOZ 0.31% ADXALB 0.12%
17|kaMnoz 0.10% AOXALT 0.04%
18| @oINI 0.34% BOXB1E 0.10%
19| NEPA MEAI 0.42% BOXB19 0.12%
20| KATO NAATPEE 0.13% BOXB20 0.04%
21| OPOKAINH 4.40% CoxC21 0.74%
22 |MHAIKOYPI 0.02% CoxC22 0.01%
23|on0Y 0.10% 0.02%
24|nomox 30.00% 0.03%
IYNOAD 100.0% | 100.0% | 100.0% |100.0% | 100.0% 100.00%
[Tivaxog 1 - Zovreleotés 2raluons Kévipwv Exrounng
MUX 1 MUX2
Kavaia SFN 1 (UHF) 35 48
Kavdha SFN2 (UHF) 23 (Pavog) 26 (Pavog)
Bandwidth 8MHz 8MHz
FFT size 32k 32k
Pilots Pattern (PP) 4 4
Guard Interval 19/256 19/256
Modulation 64-QAM 64-QAM
FEC 4/5 4/5
Iivoxag 2 - Teyvird Agdouéva Merdooons twv ovo (2) Multiplexes
Signal A Signal B
Uplink frequency: 17740,3573MHz 17758,5226 MHz
Modulation DVBS2-8PSK DVBS2-8PSK
Symbol rate 16513.9ks/s 16513.9ks/s
FEC 5/6 5/6
Roll off 1.10 1.10
Downlink frequency 11760,3573 MHz 11778,5226 MHz

MMivakag 3 - Texvika xapaktnptotikd Ataudéppwanc AopudopLKrC EKTTOUTIHE
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Mo. - - No.pannels_max [l Teor. Gain [dB] B - = = = Coverage area =
1 Vavatsinia 35 48 4800 [ 19.72 17.39 51.19 33132960 4'540231° 350 306 01 Apri 2026 Lefkosia, Ammochostos,Lamaca, Lemesos
2 Madari 35 48 6000 8 1972 17.49 51.29 32°59'42 83" 34°5717 82 248 284 01 April 2026  Lefkosia, Ammochostos Lamaca, Lemesos
3 Silo a5 48 1500 8 19.72 16.54 46.54 33°00'48.11" 34°39'10.80" 72.0 76.6 01 April 2026  Lemesos
4 Mmenochorl 35 48 1500 4 1871 1477 4352 33070043 34433137 300 323 01April 2026 Lemesos
5 Fanos 23 26 1500 B 1847 1593 4468 34'01'51.37" 35" 00317 0.0 335 01 April 2026 Ammochostos
6 Tsada 35 48 1500 4 16.71 14.67 4245 32°27'02.10" 34°50'24. 69" 36.0 383 01 April 2026 Paphos
7 Aglantzia 3/ 48 400 4 1671 1453 754 3323 ES 35094984 450 473 01Apil 2026 Lefkosia
B Drousia a5 48 400 2 13.70 12.12 35.13 32°23'48 95" 34°57°34 B4 400 383 01 April 2028 Polis Chrysochous
9 Marathasa 35 48 200 2 1370 126 3260 32'650'49.15" 35*0021.83° 120 109 01 Apnil 2026  Marathasa & Solea valley
10 Pachna R 200 2 1370 922 28.25 324730.70° 34465208 450 4615 01 Apil 2026 Pachna, Avdimou
11 Kakopetria 35 48 100 3 15.46 1272 2971 32°54'77 81" 34°59'4.64" 200 235 01 April 2026 Soleas Valley
12 Agios B 48 50 1 1069 a.15 23.13 3300471 34543512 150 144 O1Apr 2026 Agros
13 Palechori 35 48 50 1 10,69 815 2313 33°05'31.13" 34°55'6 45 120 1.4 01 April 2026  Palechori, Askas
14 Qroklini 35 48 50 1 10,89 2.15 23.13 33°38'54.86" 34°59'06.88 10.0 9.4 01 April 2026 Oroklini
15 Pelendr 3B 48 50 1 1069 9.15 26.14 32580007 4'BH0605° 150 144 01April 2026 Pelendri
18 Moniatis a5 48 50 1 10.69 815 2137 32°54'15.50" 347°51'43 34" 18.0 174 01 April 2026 Moniatis, Trimiklini, Saitas
17 Kato Pyrgos 35 48 50 2 1370 11.56 26.79 32°40'03.81" 35°11°26.66° 18.0 7.4 01 Apnil 2026  Kato Pyrgos
18 Kampos 3/ 48 50 1 1069 9.15 2313 32441378 350203068 150 144 01 April 2026 Kampos, Tsakkistra
18 Pera Pedi 35 48 50 1 10.69 815 2137 32°51'11.82" 34°51'34. 21" 14.0 134 01 April 2026 Para Padi
20 KatoPlawes 35 48 50 1 1069 .15 2313 32502931 4502958 9.0 84 01 April 2026 Kalo Platres
21 Faini 35 48 10 1 10,69 a.15 19.15 32°650'16.24" 34°53'19.35" 8.0 T4 01 April 2026 Faini
22 Odou 35 48 10 1 10.69 815 19.15 33°09'05.85" 34°52'52.01" 4.0 34 01 April 2026  Odou
23 Milikourl B 48 10 1 1069 915 16.14 32445022 34°5728.99" 180 174 01April 2026 Milikouri
24 Pomas a5 48 100 1 10,69 a15 26.14 3273343 84" 35°08'27 26" 180 144 01 April 2026 Pomos 4
ITivaxog 4- Katdloyog twv ZroOudv Exrounnc
A B C D E
Encpyia Aevkwole  |Aspeodg  |Adpwaka  [Nadog  |Appdywotog
0| Niwdnopaxd Nosootd 37.90% 28.40% 16.90% | 10.90% 5.90%
Irabpoc Exmopnig Nooootd Kédhuyng avi Enapyloa Yriodoylo pog Ohxd Fuvteheath g Zn@buong
Transmission Site District Coverage Percentage Caleulation Total Weighting Factor
Asukwoln  |Asueods  |Adpwaka  [Nadog  |Appdyuwotog
1| BABATIINIA 31% &% 90.50% 20% ADxAL+BOxBI+HCORCI1+EOXEL 30.50%
2| MAAAPH 60% 5% 5% 10% AlxAZ+BOwB2+C0nC2+E0xE2 25.60%
3| EIAD A6H BOxB3 13.06%
4 | APMENOXOPI 7% BOxB4 10.51%
5| TEAAA 29% DOxD5 9.70%
6 | APOYIIA 10.7% DOxD& 1.17%
7 | DANOL T0% EOxE7 4.13%
B|AFAANTIIA 6.50% ADxAE 2.46%
9| MAPABALIIA 1.32% ADxAD 0.50%
10 [NAXNA 1.10% BOxB10 0.31%
11 | KAKOMETPLA 0.60% ADxALL 0.23%
12 | NAMAIXOPI 0.15% ADxALZ 0.06%
13 |ArPOZ 0.67% BOxB13 0.19%
14 [MEAENAPI 0.84% BOxB14 0.24%
15 [ MONIATHI 0.50% BOxB15 0.14%
16 | KATD MYPrOE 0.31% ADxALG 0.12%
17 [KAMNOE 0.10% ADxALT 0.04%
18| QOINI 0.34% BOxBL1E 0.10%
15 [MEPA NMEAI 0.42% BOxB19 0.12%
20 | KATO NAATPEL 0.13% BOxB20 0.04%
21| OPOKAINH 4.40% COxC21 0.74%
22 | MHAKOYPI 0.02% COxC22 0.01%
23| 0a0Y 0.10% 0.02%
24| NOMOE 30.00% 0.03%
IYNOAD 100.0% 100.0% 100.0% | 100.0% 100.0% 100.00%

ITivaxog 5- [TAnOvowaxn kdloyn
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