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VELISTER

1. TENIKH NEPIFPA®H AIKTYOY

To Aiktuo EWT 1n¢ Velister atmroteAeital amé tpia (3) cucTaTiKa pépN:

(1) Zuotnua Zuptieong kai MoAuTttAeiag (Compression and Multiplexing Head End),
(2) Npwrtevov Aiktuo Alavoung 2Auatog (Primary Signal Distribution Network) kai
(3) Aiktuo EktroutAg (Transmission Network).

To oxnuatikd diIdypapua Kal n TotroAoyia Tou OIKTUOU E€ival OUPQWYVA HE TA OUVNUUEVA
Zxediaypdupara 1 kai 2. O1 ToTroBe0ieg KOUPBIKWY onueiwv Tou BIKTUOU £TTi XAPTOU Eival
oUUQWVA JE TO CUVNUMEVO ZxedIGypauua 3.

O oxediaoudg Tou AikTUou €yive pe Baon Ta dieBvA TpdTutta ETSI EN 300 744, TR 101 190
Kal TS 101 191, uye eAdaxioTtn diaBeciudtnTa 98% o€ eToIa BACN, YEWYPAPIKA KAAUWN TTEPAV
Tou 80% TWV €AeUBepwV TTEPIOXWYV TNG KUTTpou Kal TTANBuouiokh KAAuwn tTépav Tou 90%

TWV VOIKOKUpIU:)V.

Na okotroug uttoAoyiopoU TNG AlaBeCIYOTNTAG Tou BIKTUOU, Ol GUVTEAEOTEG OTABUIONG TWV
Kévtpwv EKTTOuTTAG KAl N PEBOdOG uttoAoyIoGHoU Toug KaTaypdagovTtal oTov [livaka 1 o

KATW.
A B C D E
Enapyia Neukwoia Nepecog  [Adpvaka [1ddog | Aupoxwotod
0 NAuBnopiakoé Nocootd 38.84% 28.009 17.06% 10.53%) 5.579
JTaOpnd¢ EKopnig MNocooto Kaluyng ava Erapyia YnoAoylopog OAKOG ZuvteleoThg ZTAOULONG
Transmission Site District Coverage Percentage Calculation Total Weighting Factor
Neukwola Aepecog  [Adpvaka [1ddog | Aupoxwotoq
1BABATZINIA 31% 8% 90.50% 20% AOxA1+BOxB1+COxC1+EOXE1 30.83%
2MAAAPH 60% 5% 5% 10% AO0xA2+BOxB2+COxC2+EOXE2 26.11%
3ZINO 46% BOxB3 12.88%
4 APMENOXQPI 37% BOxB4 10.36%
5TZAAA 89% DOxD5 9.37%
6APOYZIA 11% DOxD6 1.16%
7 ®ANOZ 70% EOXE7 3.90%
AlFAANTZIA 6.50% AOXA8 2.52%
MAPAOAZZA 1.32% AOxA9 0.51%
10NAXNA 1.10% BOxB10 0.31%
11KAKONETPIA 0.62% AOxA11 0.24%
12NAAAIXQPI 0.15% AOxA12 0.06%
13ArPOz 0.67% BOxB13 0.19%
14NEAENAPI 0.84% BOxB14 0.24%
15MONIATHZ 0.50% BOxB15 0.14%
16KATQ NYProz 0.31% AOxA16 0.12%
17/KAMNOZ 0.10% AOxA17 0.04%
18 DOINI 0.34% BOxB18 0.10%
19NEPA MNEAI 0.42% BOxB19 0.12%
20KATQ NAATPEZ 0.13% BOxB20 0.04%
21/OPOKAINH 4.50% COxC21 0.76%
IYNOANO 100% 100% 100% 100% 100% 100.00%

Mivakag 1: ZuvteAeoteg 2taOuong Kévipwv EKmoumnnig
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To dikTuo TNV TEAIKA Tou hop@r] Ba diaBéTel TTEvTe (5) multiplexes Ta TexvIKG dedopéva
METAdOONG TWV OTToIWYV KaTaypd@ovTal aTov [ivaka 2 1o KATw.

MUX 1 MUX 2 MUX 3 MUX 4 MUX 5
KavdaAia SFN 1 (UHF) 49 50 54 56 59
KavdaAia SFN 2 (UHF) 39 41 30 26 48
KavdaAia Gap Fillers (UHF) 39 41 30 26 48
Modulation / Carriers 16QAM / 8K | 16QAM /8K | 16QAM /8K | 16QAM /8K | 16QAM / 8K
FEC — Guard Interval 5/6 — 1/4 5/6 — 1/4 5/6 — 1/4 5/6 — 1/4 5/6 — 1/4
TS Bit Rate (Mbps) 16,59 16,59 16,59 16,59 16,59

Mivakag 2: Texvikd Acdopéva Metadoong Twv lMévte (5) Multiplexes

2nMeIvETAl OTI OE TTEPITITWON TTOU 01 AVAYKES XwPNTIKAOTNTAG Tou AIKTUOU TO ATTAITAIOOUV KAl
0l OUVONKEG TTOU €TTNEEACOUV TNV KAAUWN /KAl aTTodOTIKOTNTA TOU AIKTUOU TO ETTITPETTOUV,
otrolodnTroTe Multiplex duvaral va avapabuiotei oe 64QAM modulation scheme, divovTtag
OUVOAIKA xwpnTiKOTNTa PEXPI 22.39 Mbps.

2. NEPIFPA®H KAI TEXNIKEZ NMPOAIATPA®EZ 2Y2THMATQN
2YMMIEZHZ KAI MOAYNAE=ZIAZ (COMPRESSION AND
MULTIPLEXING HEAD END)

2.1 NEPIFPA®H KAI TEXNIKEZ MPOAIATPA®EZ KYPIOY 2YZTHMATOZ

2YMMOIEZH2 KAI NOAYMNAE=SIAZ (MAIN COMPRESSION AND

MULTIPLEXING HEAD END)

To Kuplo ZuoTnua Zuutrieong atroTeAcital atmd aplOud kwdikotroinTwy (encoders) Héow Twv
OTTOIWV BIEKTTEPAIWVETAI N ETTEEEPYATIA KAI N CUUTTIECH TOU TNAEOTTTIKOU OAUATOG TWV
Adglolxwv Z1abpwy ocupewva pe 1o TpodTuto MPEG-4/AVC/H.264 Main Profile Level 3.0 4:2:0
4:3/16:9 (kavovikA eukpiveia 720X576 pixels) r) High Profile Level 4.1 4:2:0 (uwnAn eukpivela
1920X1080 pixels) ava@opikd e Tnv eikéva kai To TpoTuTTo MPEG-1 Layer Il fj Dolby Digital
AC-3 ava@opIka pe Tov xo. To ouvoAiko useful bit rate yia kKavaAia KOVOVIKAG EUKPIVEIOG
(standard definition) ivai Trepitrou 2,500 Kbps (uéxpr 2,308 Kbps yia Tnv €IkOva
epIAapBavopévou Tou VBI data (WST-teletext, WSS data, VITS, AFD, kATT) kai 192 Kbps yia
KABe £va oTePEOPWVIKO {euyog rnxou PCM).To cuvoAikd useful bit rate yia kavaAia upnAig
eukpivelag (high definition) eivan Trepitrou 6,700 Kbps (péxpr 6,508 Kbps yia Tnv eikéva
mepidapBavouévou Tou HANC data kai 192 Kbps yia kGBe éva otepeo@wvikéd (elyog fixou PCM
N yia éva kavaAl nxou Dolby Digital AC-3). lNa 1o 20oTnua Zuptrieong uttdpyel epedpeia 1+1,

ONAadn évag epedPIKOG KWOIKOTTOINTAG YIa KABE 1 Kupiwg KwdikoTtroinTA. To ZuoTnua

MoAuTttAegiag atroTeAgital atmd dUo (2) TTOAUTTAEKTEG (Multiplexers), KUplo kKal epedpIkd (1+1). H
diaxeipion Tou ZuoTApaTog ZuuTtrieong kKai MoAuTTAegiag yivetal péow £§eANyuEVOU CUCTAPATOG
diaxeipiong (Network Management System — NMS), kUpIo Kal €QedpIko (1+1) pye duvatdTnTa
QuUTOMATNG EVaAAQYAG TOOO TWV KWOIKOTTOINTWY OC0 KAl TWV TTOAUTTAEKTWY OE TTEPITITWON
BAAGBNG. To oxnuatikd didypauua Tou ZUCTAPATOG ZupTTieong Kail MoAuTTAegiag eival cupgwva
ME TO oUVNUUEVO ZXEDIAypapua 4.
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2.1.1 NEPIrPA®H KAI TEXNIKEZ NMPOAIATPA®EZ AIENA®HZ ZHMATOZ (SIGNAL
INTERFACE) IN'A ZYNAEZH ME TO AIKTYO

H kUpia dietragn onuatog (signal interface) yia cuvdeon ue 10 dikTUO (OPOPG
KUPIWG TIG TNAEOTTITIKEG EKTTOUTTEG EAEUBEPNG TTPOGRACNG) £XEI WG AKOAOUBWCG:

SMPTE 259M SD-SDI (Standard Definition), 625/50i, 270 Mbps, BNC 75 Ohms.
SMPTE 292M HD-SDI (High Definition), 1080/50i, 1,485 Mbps, BNC 75 Ohms.
Embedded AES Audio (péxpl U0 OTEPEOPWVIKA CeUyYN NXOoU A £va Kava rxou Dolby
Digital AC-3).
Reference Level -18dBfs kai Peak Level -10dBfs cupgpwva pe To EBU Recommended
Practise R68.

H evaAAakTikA dieTragn onpaTog (signal interface) yia cuvdeon ue 10 dikTUO (0YopPd
KUPIWG TNAEOTITIKEG EKTTOUTTEG ME UTTO Opoug TTPOoacn) £XEl WS akoAoUBwG:

ASI (Asynchronous Serial Interface), BNC 75 Ohms.
MPEG-4/AVC/H.264 Main Profile Level 3.0 4:2:0 4:3/16:9, ocuvoAiko bit rate 2,500
Kbps (standard definition) 1 MPEG-4/AVC/H.264 High Profile Level 4.1 4:2:0,
ouvoAIko bit rate 6,700 Kbps (high definition).
MPEG-1 Layer Il PCM Audio (u€xp! U0 OTEPEOPWVIKA CeUYN XOU)
Dolby Digital AC-3 (¢va kwdikoTroinuévo surround KavaAi rjxou)

20Poewva pe 1o TTPpéTUTTO ETSI TR 101 89

2.1.2 NEPIFPA®H KAI TEXNIKEZ MPOAIATPA®EZ ESOMAIZMOY ZYMMNIEZHE
(ENCODERS)

O E&ommAiopog ZupTrieong gival TG eTaipeiag Harmonic Inc, utrootnpilel OAa Ta TTpOTUTTA
eCeNlypévng oupTrieong (advanced codec) yia TNAEOTITIKG Orjua KAVOVIKAG KAl UYPNANG EUKPIVEIAG.
H kwdIkoTToinon Twv TNAEOTITIKWY KavaAiwy o€ MPEG-4 AVC eTTITUYXAVETAI JE TV TTAATPOPUC
Electra X2 tng etaipgiag Harmonic Inc. H TTAaT@Opua PTTopei va KAVEl aTTOTEAECUATIKN
METOATPOTTH POWV HE EUENIKTEG ETTIAOYEG TTECEPYATIOG Kal £EAYEl POEG O€ TTOANOTTAEG avaAUOoEIg
Kal yop®ég. To Harmonic "PURE Compression Engine" TTpoo@Epel pia Trponypévn TexvoAoyia
oupTrieong tTmou utrooTnpEiel SD kal HD MPEG-2, MPEG-4 AVC. O punxaviopog CupTrieong
PURE, evioxuel To Electra X2 pe e€qipeTikr) TTOI0TNTA BivTEO 0T MIKPOTEPN dUvATH
XwpenTIKOTNTA. H TTAaT@Opua S1a0£TN WG £TTIAOYA EVOWUATWHEVO I000TABUIOTA fXou (Junger
Audio Level Magic) o otroiog diaxeipifeTal QUTOVOUA PIKPEG QUEOUEIWTEIG OTNV OTABUN AXOU TOU
KABe kavaAiou. To oApa atmod Ta TNAEOTTTIKA KavaAia ouvoéeTal ECW BIETTAPWY OE popPn SD-
HD/SDI ue evowpaTtwévo fxo (embedded audio) oTig povadeg Electra X2.

2.1.3 NEPIrPA®H KAI TEXNIKEZ NMPOAIAITPA®EZ
E=OMAIZMOY MNMOAYTAEZIAZ (MULTIPLEXERS)

O E&omAioudg MoAuttAegiag eival etmiong Tng eTaipeiag Harmonic Inc, kai utroaTtnpidel 6Aa Ta TTPOTUTIA
TTOAUTTAEEiaG pe oTaBEPO Kal peTaBaAAduevo bit rate. OAa Ta kavaAia TTou cuuTTiECovTal aTro Ta

Electra X2 ) mpoépxovTal atmd eEWTEPIKESG TTNYEG oupTTieong péow SPTS/MPTS multicast 1P,
TTOAUTTAEKOVTOI OTNV TTAOTQOpUA £TTEEEPYOTiag powv Harmonic, ProStream 9100. To

ProStream 9100 mmpoo@épel puBud petddoong dedouEVwyY uwnAwy eTIdOCEWV. MNapéxel
etTiong évav ecwTtepikd TTupriva SimulCrypt Syncronizer (SCS), TTou utrooTnpilel TiG eKOOTEIG
1, 2 kai 3 Tou DVB SimulCrypt kai emiTpéTrel cuvdeon SIGQOPETIKWY cuoTnudaTwy TTpdoRacng
utté 6poug (CA).
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2.1.4 MEPIFPA®H KAI TEXNIKEE MPOAIAFPA®EE HAEKTPONIKOY
OAHIOY MPOrPAMMATOZ (HOM) ELECTRONIC PROGRAM GUIDE (EPG)

O HAekTpovikdg Odnydg Mpoypdupatog (EPG) gival TTARpwg ocupBatog pe Ta poTtutta ETSI EN
300 468 v1.11.1 (2010-04) kau TR 101 211 v1.9.1 (2009-06) avagopika pe To DVB-SI (Service
Information) kai TrepIAapBaver peTalu AAAwv Ta €EAG:
Event Information Table (EIT): Short Event Descriptor (TiTAog
Mpoypdauuatog) Extended Event Descriptor (MepiAnyn Mpoypduuartog)
Content Descriptor Level 1 (Eidog Npoypduuartog)
Parental Rating Descriptor (ETritTredo Novikou EAéyxou) DVB Value:

1 (K)

9(12)

12 (15)

15 (18)

0x12 Hex (A)
O 00nyo¢ Mpoypduuarog sivar didpkeiag Tpéxouca nuépa + 7 nuépes. O1 xpdvol Evapéng
TWV TTPoypapudTwy gival Baciouévol o€ Universal Time Co-ordinated (UTC) kai Local Time
Offset Descriptor (o€ oxéon pe Xpévoug UTC) yéow Tou Time Offset Table (TOT). To
mepiexopevo Tou HOI (BAETTe TrepiexOpeva Tou EIT o Tavw) Ba TTapéxetal atmmd Tov
adelouyo oTabud o oTToiog Kal Ba gival uTTelBuvog yia TNV opBATNTA Kal EyKUPOTNTA TOU
mepiexopévou Tou. To trepiexouevo Tou HOIMM Ba rapadidetal/atrooTéAAETaI oTOV [Napoxéa oTn
Mop®A (Kal 0TOV TTPOKaBOPICHEVO XPOVO) TTou Ba Tou uTrodelxOei atrd Tov MNMapoxéa KaTd i
META TNV UTTOYPOQI TNG oup@wyviag. Na tnv diaxeipion kal dnuioupyia Tou EIT table (EPG)
XpnoiyoTroigital To ouoTnua Stagis Casis Tng etaipeiag Seachange.

2.1.5 NEPIrPA®H KAI TEXNIKEZ NMPOAIAIPA®EZ ZYZTHMATOZ AIAXEIPIZHZ
YNHPEZIQN ZYMMNIEZHZ KAI NOAYNAE=ZIAZ (MANAGEMENT SYSTEM)

O (NMX) Digital Service Manager Tng Harmonic, ivai éva ouoTnua diaxeipiong, TToU ETTITPETTEI TOV
TTARPN EAEYXO TWV UTTNPECIWV CUUTTIEONG, TTOAUTTAESIOG, KwdIKoTToinong Kail autouaTiopou. O (NMX)
Digital Service Manager €ival éva e0xpnoTo EPYAAEio TO OTTOI0 XPNOIYOTTOIEITAI YIa T dnuIoupyia,
TpoTtrotToinon kai diaxeipion Tou SI/PSI (Service Information/Program Specific Information).

2.2 TEPITPA®H KAI TEXNIKEZ NMPOAIATPA®EZ EQEAPIKOY ZYZTHMATOZ ZYMMIEZHZ
KAI MOAYTNAEZIAZ (COMPRESSION AND MULTIPLEXING HEAD END)

To E@edpikd ZuoTtnua ZupTrieong Kal MNMoAuTTAegiag ival eykaTeoTnuéVo OTNV TTI0 KATW
d1elBuvaon kal atroTeAel TO Znpeio MpdoBaong wg autd ava@épeTtal oTo YTTOSEIYUA :

0386¢ Ayiag OékAag 45,
7648 MNMupydq,
Adpvaka

To ZUoTnua Zuutrieong amoTeAsiTal ammd apIBud KwdikotroinTwy (encoders) Yéow TwV OTToiWV
OIEKTTEPAIWVETAI N €ETTEEEPYATIA KAl N CUUTTIEGN TOU TNAEOTITIKOU ONPOTOS Twv AdeIoUXwv
2T00pwWv ouuewva pe 1o TpoéTuTTo MPEG-4/AVC/H.264 Main Profile Level 3.0 4:2:0 4:3/16:9
(kavovikn eukpivela 720X576 pixels) 3 High Profile Level 4.1 4:2:0 (uwnAnf gukpivela 1920X1080
pixels) avagopikd pe v eikdva kai 1o TTPoOTUTTO MPEG-1 Layer Il 3 Dolby Digital AC-3
ava@oplka he Tov Axo. To ouvoAiké useful bit rate yia kavéAia Kavovikrig eukpivelag (standard
definition) eivail Trepitrou 2,500 Kbps (péxpr 2,308 Kbps yia tnv eikéva trepiAapBavopévou Tou
VBI data (WST-teletext, WSS data, VITS, AFD, KATT) kai 196 Kbps yia KaBe éva aTepEOPWVIKS
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Ceuyog fxou PCM).To cuvoAiké useful bit rate yia kavadhia upnAng eukpiveiag (high definition)
gival Trepitrou 6,700 Kbps (péxpr 6,504 Kbps yia tnv eikéva mrepidappavouévou tou HANC data
kal 196 Kbps yia kdBe éva otepeo@wvikd (euyog Axou PCM 1 yia éva kavaAl fixou Dolby Digital
AC-3). Na T10 ZUOoTnua Zuptrieong utrapxel €@edpeia N+4, dnAadn TEOOEpelG €PedPIKOL
KWOIKOTTOINTEG yia KABe N Kupiwg KwdIKOTTOINTEG.

To Zuotnua MoAuttAeCiag atroteAeital amd dUo0 (2) TToAUTTAéKTEG (multiplexers), kUpIO Kai
e@edPIKO (1+1). O1 TTOAUTTAEKTEG gival TTARPWGS cuppaTtoi pe 1o TTpdTUTTO DVB e duvatdtnta
eCaywyneg péxp! kar 8 multi program transport streams (MPTS) o€ popor) / ipéTuTTo DVB-ASI
kai IP (GbE — 1000 Base-T Ethernet).

H diaxeipion Tou ZuoTruartog ZupTrieong Kal MoAuTTA&giag yiveTal péow e¢eAyévou OUOTHATOG
olaxeipiong (Network Management System — NMS) pe duvatdtnta autoépaTtng evaAiayng 16co
TWV KWAIKOTTOINTWY 000 Kal TwV TTOAUTTAEKTWYV 0¢€ TTePITTTwon BAABRNGS. To oxnuatikd didypapua
TOU ZUCTAMATOG ZUpTTiEONS Kal MoAUTTAEEiag ival CUP@WVA PE TO CUVNUUEVO ZXedIdypaupa 5.

2.2.1. NEPICPA®H KAI TEXNIKEZ NMPOAIACPA®EX AIEMA®HE SHMATOZ
(SIGNAL INTERFACE) I'A 2YNAE2H ME TO AIKTYO

H kUpia dietrapn onuatog (signal interface) yia ouvdeon ue 10 dikTUO (OPOPG
KUPIWG TOUG TNAEOTITIKEG EKTTOUTTEG EAEUBEPNG TTPOCRACNG) £XEI WG AKOAOUBWG:

« SMPTE 259M SD-SDI (Standard Definition), 625/50i, 270 Mbps, BNC 75 Ohmes.

«  SMPTE 292M HD-SDI (High Definition), 1080/50i, 1,485 Mbps, BNC 75 Ohms.

* Embedded AES Audio (uéxpl U0 oTEPEOPWVIKA eUyn AXOU f €va KavaAl fxou
Dolby Digital AC-3).

» Reference Level -18dBfs kai Peak Level -10dBfs cUugwva pe To EBU
Recommended Practise R68.

H evaAAakTikn dieTagr onpartog (signal interface) yia cuvdeon pe 10 dikTUO (APopPda
KUPIWG TNAEOTITIKEG EKTTOPTTEG PE UTTO OpOoUGg TTPOCRaCN) £XEl WG AKOAOUBWG:

« ASI (Asynchronous Serial Interface), BNC 75 Ohms.

* MPEG-4/AVC/H.264 Main Profile Level 3.0 4:2:0 4:3/16:9, ocuvoAiko bit rate 2,500
Kbps (standard definition) 4 MPEG-4/AVC/H.264 High Profile Level 4.1 4:2:0,
ouvoAIké bit rate 6,700 Kbps (high definition).

*  MPEG-1 Layer Il PCM Audio (uéxpi dUo aTepeo@wviké Celyn AXOU)

» Dolby Digital AC-3 (¢va kwdikoTtroinuévo surround KavaAl rxou)

*  ZUpowva e 1o TpdTuTTo ETSI TR 101 891

2.2.2 NEPIrPA®H KAI TEXNIKEZ MPOAIATPA®EZ EZONAIZMOY
2YMMNIEZH2 (ENCODERS)

O E&omAiopog ZupTtrieong eival Tng eTaipeiag Harmonic Inc. kair utrooTtnpifel 6Aa Ta
mpoTUTTa £€eAypévng oupTrieong (advanced codec) yia TNAEOTITIKGO OAUA KAVOVIKAG Kal
UWNANG eukpivelag Kabwg €TTiong Kail TpIodIA0TATO CHA.

2.2.3. NEPIrPA®H KAI TEXNIKEZ MPOAIATPA®EZ EZONAIZMOY MNOAYNAEZIAZ
(MULTIPLEXERS)
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0 EEomAiopog MoAutrAegiag eival etriong Tng eTaipeiag Harmonic Inc kai utrootnpilel 6Aa
Ta TTPOTUTTA TTOAUTTAEEIOG e O0TaBEPS Kal peTaBaAAduevo bit rate.

2.2.4. NEPIFPA®H KAI TEXNIKEZ MPOAIATPA®EZ HAEKTPONIKOY OAHIOY
NPOrPAMMATOZ (HOM) ELECTRONIC PROGRAM GUIDE (EPG)

O HAekTpovikdg Odnyog Mpoypdupatog (EPG) sival TARpwg cupBartog pe ta mpdTtutta ETSI EN
300 468 v1.11.1 (2010-04) kau TR 101 211 v1.9.1 (2009-06) avagopika pe To DVB-SI (Service
Information) kai TrepIAapBaver peTau AAAwV Ta €EAG:

Event Information Table (EIT): Short Event Descriptor (TiTAog NpoypduuaTocg)

Extended Event Descriptor (MepiAnwn MpoypdupaTog)

Content Descriptor Level 1 (Eidog Npoypduuarog)

Parental Rating Descriptor (EtriTredo NovikoUu EAéyxou)

DVB Value: 0 (K)
9 (12)
12 (15)
15 (18)

0x12 Hex (A)

O 006nyo¢ Mpoypduuarog gival didpkelag Tpéxouaa nuépa + 7 nuépeg. O1 xpodvol Evapéng

TWV TTpoypaupaTwy cival Baciouévol o€ Universal Time Co-ordinated (UTC) kai Local Time

Offset Descriptor (o€ oxéon pe xpoévoug UTC) yéow tou Time Offset Table (TOT).

To repiexouevo Tou HOIMM (BAETTe TTepiexOueva Tou EIT 1o Tavw) Ba TTapéxeTal amrd Tov
adelouyo oTabud o oTToiog Kal Ba gival uTTEUBUVOG yia TNV 0pBATATA Kal EyKUPATNTA TOU
TEPIEXOMEVOU TOU. To Trepiexopevo Tou HOMM Ba Trapadidetal/atrooTéAAETaI aTov MNapoxéa oTtn
Hopon (kal oTov TTpokaBopiouévo Xpdvo) TTou Ba Tou uttodeixOei atrd Tov Mapoxéa katé n
META TNV UTTOYPA®N TNG CUNQWVIAG.

3. MEPIFPA®H KAI TEXNIKEZ NMPOAIATPADEZ
NMPQTEYONTOZ AIKTYOY AIANOMHZ (PRIMARY SIGNAL
DISTRIBUTION NETWORK)

To MpwrTetov Aiktuo Alavopig (MAA) xpnoiyoTroigital yia Tnv diavour Twv Multi Program
Transport Streams (MPTS) oToug oTaBuoug ekTTouTiG. Eival éva diktuo TeAeuTtaiag yevidg
Baociopévo oe Texvohoyia IP (Internet Protocol) kai Tpoo@épel TTAAPN €@edpeia o€ KABE
OnNMEio EKTTOUTTAG (KUPIa Kal €QEDPIKA TINYA CAPOTOG HEOW avegdpTnTnG dpopoAdynong). To
MAA eival ouvbuaoudg AU@IOPOUWY  HIKPOKUMATIKWY CeULEWY KOl OTITIKWY IVWV  HE
XwpenTkoTNTa  YéXPl kKai 155 Mbps o€ mpwtn @don ko duvardétnta aofnong Tng
XwpenTIKOTNTOG PéEXP! Kal o€ 400 Mbps oto péAov. O ouyxpoviopog Tou MNAA avagopikd e
TNV Aeiroupyia SFN emTuyxdavetral péow KatdAAnAou e€otTAIopOU aTrod TIG eTaipeieg Enensys
(SFN Adapters — MIP Inserters kai ASI seamless switches) kar Spectracom (ava@opika pe
Ta dopuopikd cucthuata GPS) oe didragn epedpeiag 1+1. O EComAiopdg Network
Adapters cival atmdé Tnv eTaipeia Net-Insight kai ouykekpipgéva tnv TAaT@Opua Nibra 680
(Head End) kai Nibra 390 (ZtaBuoi ExtrouTtg kai Network Nodes) n otroia diao@aAilel kai
eyyuartal mARpwg Ta emmireda Class of Service (CoS) kai Quality of Service (QoS), oToixeia
QTTOAUTWG aTTOPAITNTA YIa TNV OJAAr] Asitoupyia Tou MAA oe emmitredo TexvoAoyiag IP.

T.0. 12780, T.K. 2252, Aatold, Asukwoia, KUTpog.ThA: 222 67 222 / ®ag: 222 67 233
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3.1. TEXNIKEZ MPOAIATPA®EZ SFN ADAPTER — MIP INSERTER

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: PCR restamping and bit rate adaptation
Time Offset Control: Over each transmitter independently
Remote Control & Monitor: Web Interface and SNMP
Redundancy: 1+1 seamless switching
Alarm sources: Loss of sync

Loss of Data

Loss of Reference

Input Data overflow/underflow

Internal failure
CE Marking: Compliant

Standards: Compliant

T.0. 12780, T.K. 2252, Aatold, Asukwoia, KOmpog.TnA: 222 67 222 / ®af: 222 67 233
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3.2. TEXNIKEZ MPOAIArPA®EE NETWORK ADAPTER

Power Supply Voltage:

Operating Temperature:
Relative Humidity:
Remote Control & Monitor:
Interface Options:

Other:

CE Marking:

240VAC * 10% (single phase), 50Hz + 1%

Dual Redundant Power Supplies

0°C to 45°C

95% non-condensing

Web Interface and SNMP (errors, status, parameter values)
ASI, GbE, FE (Optical SFP and/or Electrical)

Provide a transparent, bit accurate MPEG stream
transmission, from the Head End to the remote transmitter
sites.

FEC, clock recovery and jitter handling mechanisms
supported.

Automatic and Manual TS redundancy

Compliant

3.3. TEXNIKEZ NMPOAIAIPA®EZ MIKPOKYMATIKQN ZEYZEQN

Type:

Power Supply Voltage:
Frequency Range:
Frequency of Operation:
Frequency Stability:
Bandwidth:

Modulation:

Transmitter Power:

RF Return Loss:
Receiver Sensitivity:
Forward Error Correction:
Operating Temperature:

Relative Humidity:
Housing:

Remote Control & Monitor:

CE Marking:
Standards:
Other:

Bidirectional Native IP

240VAC * 10% (single phase), 50Hz + 1%

8 GHz Band

7,905 — 8,185 MHz (Low) & 8,215 — 8,495 MHz (High)

+ 5 ppm

28 MHz

64 QAM

26 dBm

> 26 dB

-70 dBm

Reed Solomon (255, 239, 8)

-5°C to +50°C for indoor units

-33°C to +55°C for outdoor units

95% non-condensing

Standard 19” Rack

Web Interface and SNMP

Compliant

ETSI EN 302 217-2-2 and all related ETSI specifications
Visual display and local control capability.

Control and monitoring capability through the connection of a
laptop or pc.

All the equipment have sufficient screening, so that
electromagnetic radiation does not affect any co-located
equipment.

3.4. TEXNIKEZ MPOAIAPA®EZ 2YITHMATOZ 2YTXPONIZMOY MEZQ AOPY®OPIKOY

2Y2THMATOZ GPS

Power Supply Voltage:
Operating Temperature:
Output:

240VAC * 10% (single phase), 50Hz +
1% -10°C to 50°C
5 x 10MHz (50 Ohms), 5 x 1pps (50 Ohms)

T.0. 12780, T.K. 2252, Aatold, Asukwoia, KOrpog.TnA: 222 67 222 / ®af: 222 67 233
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GPS Antenna connector:; SMA 50Q

Holdover: 1E-10/day

Local Control: Via front panel

Remote Control & Monitor: Web Interface and SNMP
Redundancy: 1+1

CE Marking: Compliant

3.5. TEXNIKEZ MPOAIATPA®EZ 2Y2THMATOZ AIAXEIPIZHZ AIKTYOY
(NETWORK MANAGEMENT SYSTEM = NMS)

To Zuotnua Alaxeipiong Aiktoou (NMS), yéow SNMP ri/kai web interface, cival To onueio
eAéyxou OAOKAnpou Tou dikTUou Alaxeipiong (eCaipoupévou Tou Head End) kai mrapéxel
TTPOGRaan o€ OAEG TIC ATTOUAKPUTHEVES AEITOUPYIEG TTAPAKOAOUBNGNG Kal EAEyXOU TTOU Eival
O1aBéoiueg atTd oTO OUCTNMO.

Méow Graphical User Interface (GUI), didetal TTpdaBacn yia oKoTToug TTapakoAoubnong Kai
Olaxeipiong o€ KGBe onueio Tou dIKTUOU Kal TrepIAauBavel alarms, errors, status and module
information, transmit/receive power levels, KATT.

To NMS utrooTtnpilel Tautdxpova TTOANATTAOUG oTaBPoUs TTapakoAouBnong kai dlaxeipiong
Kal €xel TN duvaTdTNTA VO UTTOOTNEIEEI KOl UnXavAuaTa AAAwY KaTaokeuaoTwy (third party
equipment control).

To NMS Tmrepihaufdvel epyaleia dlaxeipiong kal €mMTPETTEl TNV TTOAAATTAR  1EPAPXIKA
TPoOoBacn atrd XPROoTES (TOTTIKA /KAl ATTONOAKPUOUEVN).

Etriong, To NMS éxel Tn duvatotnTa va €1I00TToIEl TO TEXVIKO TTPOCWTTIKO PECW ZUOTHHOTOG
20vTopwv Mnvupdtwy (SMS), A/kal NAEKTPOVIKWY PNVUPATWY (e-mails) og TtrepitTwon
EVTOTTIONOU BAGBNG 0TO OUCTNA.

4. NMEPIrPA®H KAI TEXNIKEZ MNMPOAIAPA®EZ AIKTYOY EKIOMIMHZ
(TRANMISSION NETWORK)

To Aiktuo Extroutrig (AE) atroteAeital ammd ta akdAouba:

* AUo (2) Z1aBpoug ExtroutAg YwnAig loxuog (EIRP>150,000 Watt),

+ Téooepelg (4) Z1aBpoug EkmmoutrAg Meoaiag loyxuog (20,000 Watt <EIRP<150,000 Watt)
+ Téooepeig (4) Z1aBuoug Exktroutg XapnAnig loxuog (EIRP<20,000 Watt) kai

»  ’'Evreka (11) ZraBuoug Avauetddoong XaunAng loxuog (EIRP<1,000 Watt).

O KardAoyog Twv Z1a0uwv Ektroutrrig kai Avapetadoong padi ye OAa ta TeXVIKA OTOIXEIa gival
oUpewva pe Tov ouvnuuévo Mivaka 3. H peradoon Tou ofiuatog og kaBs oTabud Extmoutng /
Avapuetaddoong yiveral pe Kovo KepalooUuoTnua HEow KatdAAnAwv multi-channel combiner units.
Znueiwvetal 6T N péyiotn duvarh aglomoTia Tou AE diac@aAifeTal wg akoAoUBwG:

T.0. 12780, T.K. 2252, Aatold, Asukwoia, Kimpog.TnA: 222 67 222 / ®af: 222 67 233
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+ AmTAG kepaioocuoTrpata (Upper / Lower Antennae) yia Toug 2TaBuoug EKTTouTIAG
YynAng loxuog kai Tov 21a8ud Ektroutg Meoaiag loxuog oto ZIAO Agueoou.

+  E@edpikég Kepaieg yia Toug Z1a6poug Extroutrric Meoaiag loxuog (1TTAnv tou ZIAO).

*  OA\ol o1 TTopTToi 1I0XU0G 200 Watt kai dvw d1aBéTouv e@edpeia 1+1 ava@opikd e Ta
modulators / exciters.

4.1. TENIKEZ MPOAIATPA®EZ EZONAIZMOY EKMNOMIMNHZ

Power Supply Voltage:

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

Maximum Operating Altitude:

Input:
*

Reference Frequency I/P :

240VAC +/- 10% (single phase), 50 Hz +/- 1%
415VAC +/- 10% (three phase), 50 Hz +/- 1%
470 — 860 MHz (UHF Band V & V)

8 MHz

0 — 45 degrees Celsius

95% non-condensing
2,000m ASL

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

RF, N-Female 50 Ohms
10 MHz, BNC 50 Ohms

External Timing Reference : 1 PPS, BNC 50 Ohms

Internal GPS Receiver :
Modulation :

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:

T.0. 12780, T.K. 2252, Aatold, Asukwoia, KOmpog.TnA: 222 67 222 / ®af: 222 67 233

Included

COFDM
IFFT: 2K, 4K, 8K
Code Rate: ¥, 2/3, ¥, 5/6, 7/8

Guard Interval: 1/32, 1/16, 1/8, Ya
Constellation: QPSK, 16QAM, 64QAM

SFN as per ETSI TS 101 191

1x10” (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

E-mail: info@velister.com.cy / Web-Page: www.velister.com.cy
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Notes:
*

Applicable to Transmitters only.

*k

Applicable to Gap Fillers only.

4.2. TEXNIKEZ NMPOAIArPA®EZ MOMMQON YWHAHZ 1ZXYOZ

Output Power:
Connector:
Impedance:

Crest Factor:

Power Consumption:
Power Efficiency:
Cooling System:
Other:

5,000 W RMS (COFDM — DVB-T) before Filter

EIA 3-1/8” Flange

50 Ohms

<13dB

28 KW

18%

Liquid type

Dual Drive with Automatic/Manual Change Over Unit

Eight (8) Power Amplifier Units with independent circuit
breakers

Power Amplifier Unit replacement without Transmitter interrupt
Each Power Amplifier has independent power supply unit
Each Power Amplifier has protection against high VSWR, over
current, over voltage and over temperature.

All subunits are fitted on standard 19” Rack(s).

4.3. TEXNIKEZ NMPOAIAIPA®EZ NMOMIMNQN MEZAIAZ IZXYOZ

Output Power:
Connector:
Impedance:

Crest Factor:

Power Consumption:
Power Efficiency:
Cooling System:
Other:

1,000 W RMS (COFDM - DVB-T) before Filter

EIA 1-5/8” Flange

50 Ohms

<13dB

5 KW

20%

Forced Air Type

Dual Drive with Automatic/Manual Change Over Unit

Two (2) Power Amplifier Units with independent circuit
breakers

Power Amplifier Unit replacement without Transmitter interrupt
Each Power Amplifier has independent power supply unit
Each Power Amplifier has protection against high VSWR, over
current, over voltage and over temperature.

All subunits are fitted on one standard 19” rack.

Suitable outlet hot air exhaust flange mounted on the top of the

Transmitter’s rack.

4.4. TEXNIKEZ NMPOAIAIPA®EZ NMOMIMNQN XAMHAHZ IZXYOZ

Output Power:
Connector:

200 (100) W RMS (COFDM — DVB-T) before Filter
N-type

T.0. 12780, T.K. 2252, Aatold, Asukwoia, KUTpog.TnA: 222 67 222 / ®ag: 222 67 233
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Impedance:

Power Consumption:
Power Efficiency:
Cooling System:
Other:

50 Ohms

1,500 (900) Watt

13 (11) %

Forced Air Type

Dual Drive with Automatic/Manual Change Over Unit for the
200 W RMS Units

Single Drive for the 100 W RMS Units

Each Power Amplifier has independent power supply unit
Each Power Amplifier has protection against high VSWR, over
current, over voltage and over temperature.

All sub units are standard 19” Rack mountable.

4.5. TEXNIKEZ NMPOAIAPA®EZ ANAMETAAOTQN (GAP FILLERS)

Output Power:
Connector:
Impedance:

MER:

Input Sensitivity:
Impedance:

Power Consumption:
Power Efficiency:
Cooling System:
Other:

50 (10) W RMS (COFDM — DVB-T) before Filter
N-Type

50 Ohms

>32dB

-70dBm

50 Ohms

400 (150) Watt

12.5 (6.7) %

Forced Air Type

Single Drive Unit

Unit has protection against high VSWR, over current, over
voltage and over temperature.

Unit is standard 19” Rack mountable.

4.6. TEXNIKEZ NMPOAIAPA®EZ MULTI-CHANNEL COMBINER UNITS

TV Band: UHFIV&V
Analogue Channel Bandwidth: 8 MHz, PAL B/G
Digital Channel Bandwidth: 8 MHz, DVB-T

Band Pass Filter type:

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

Spectrum Mask Requirements: As per ETSI EN 300 744

Combiner NB Insertion Loss:
Combiner WB Insertion Loss:
Return Loss on any input:
Isolation between inputs:

Spacing between channels:
Input and Output Impedance:
Group Delay:

< 0.6 dB across the channel (each module)
<0.05 dB across the channel (each module)
> 26 dB

> 30 dB (NB to WB)

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

> 70 dB (WB/NB TO NB) for non-adjacent
Adjacent

50 Ohms

< 450 ns for 8 MHz spacing

< 250 ns for 16 MHz spacing

T.0. 12780, T.K. 2252, Aatold, Asukwoia, KUTpog.ThA: 222 67 222 / Qag: 222 67 233
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Environmental Conditions: Ambient temperature 0 — 45 o C, 95% relative humidity
with natural cooling.
Other: All NB inputs are field tunable.

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

Each combiner should 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. FTEQIrPA®IKH KAI MAHOYZMIAKH KAAYWH AIKTYOY EKMOMIMHZ

H yewypa@ikr kKGAuwn Tou AiKTUoU EKTTONTIAG €ival TTépav Tou 80% avagopika PE TIG EAEUBEPEG
mepIoxég TNG Kutrpou. H mAnBuouiakh kdAuyn tou AE cival cUpgwva pe Tov cuvnuuévo Mivaka
4 Kal ETOINACTNKE WE BAon Ta OTOIXEia TNG €mmionung amoypa®ns mAnBuouou Tou 2011 pe
avaywyn oto 2012.

6. YAOINOIHZH AIKTYOY

To Aiktuo EWT 1ng Velister €éxel uhotToINBei pe BAon Toug 6POUG KAl UTTOXPEWOEIG TTOU
TTNyagouv ato TI¢ ADEIEG TTOU TNG EKXWPHONKav.

7. NEPIFPA®H AIAAIKAZIAZ MIAOTIKQN AOKIMQN

H diadikaoia TIAOTIKWY SOKIPwWY dlapKei TTEPITTOU 15 epydoipeg NUEPES Kal TTEPIAABAVE! TIG £EAG
EPYACiEG:

» Eykaraotaon E¢otrAicpoU Aqung oto Kévtpo EKTTouTTAG.

« [lapaAaBnA Tou arjpatog Tou TTEAATN (KUpiwg Kal epedpikol) aTo KévTpo EKTTOUTTAG.

« Elcaywyr Tou 0uaTog 0To cUCTNUa TTapakoAoUbnongG EI0EPYXOPEVWV ONUATWY.

* Aigvépyela TTOIOTIKOU £AEyXOU (EIKOVAG KAl AXOU) Kal EAEyXOU TRPNONG TWV
TEXVIKWV TTPOdIAYPAPWY BIETTAPNG OHHATOG.

* Eicaywyn Tou ofjpatog oto ZUoTnua Zuptrieong Kail MNMoAuttAeéiag.

* Head End Service Configuration and Optimization.

* Agvépyeia End to End Test (INnyr — HE — MNAA — AE — Aéktng EWT)
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8. MEPIFPA®H MAPEXOMENQN YMHPEZION MPOZBASHE

8.1. Ymnpeoia Metddoonc TnAsoTtiTikoU 2AuaToc Kavovikic Eukpivelac (Standard Definition)

MeTddoon Tou TNAEOTITIKOU ONPATOG adEIOdOTNPEVNG TNAEOTTTIKAG EKTTOUTTHG TOU AdEIoUXOU
2100uou ammd 10 Aiktuo Tou lMapoxéa, 6TTwg autd Tepiypda@etal oto YITY, 0€ KAVOVIKN
eukpivela (720X576 pixels) cupgwva pe 1o TpdTUTTO MPEG-4/AVC/H.264 Main Profile Level
3.0 4:2:0 4:3/16:9 avagopik& Pe TNV €Ikova, kai To TpétuTto MPEG-1 Layer Il ava@opikd ue
Tov AX0. To ouvoAiké useful bit rate yia TNAEOTITIKO CHPA KAVOVIKAG eukpivelag SD eival
mepitou 2,500 Kbps (uéxpr 2,304 Kbps yia Tnv €ikova trepidaupavopévou Tou VBI data
(WST teletext, WSS data, VITS, AFD, kATT) ka1 196 Kbps yia kd6e éva oTepeo@wVIKO eUyOG
nxou PCM). MepihapBaverar utnpecia HOIM (EPG) cUpgwva pe tnv Tapdypago 2.4 Ttou
€I0IkoU pépoug 2 Tou YITY. To mrepiexduevo tou HOIT (BAéTre TTepiexdueva Tou EIT otnv
Tapdypa@o 2.4 tou €dIkoU pépoug 2 Tou YTTY) Ba mmapéxetal ammd tov Adelolxo ZTabuod o
oTT0i0G KaI Ba gival UTTEUBUVOG yIa TV 0PBATNTA KAl EyKUPATATA TOU.

8.2. Ymnpeoia Metddoonc TnAsomTikoU 2AuaToc YwnAnc Eukpivelac (High Definition)

MeTddoon Tou TNAEOTITIKOU CGHHOTOG adEIOdOTNUEVNG TNAEOTTTIKNG EKTTOUTTAG TOU AdgIoUxou
2108p0oU atrd 1o dikTUO Tou Mapoxéa, OTTwG auTd TreplypdeTal oto YTTY, o€ uwnAf sukpivela
(1920X1080 pixels) ouppwva pe 10 TTPOTUTTO MPEG-4/AVC/H.264 High Profile Level 4.1
4:2:0 avagopikd Pe TNV €lkova, Kal 1o TpoTuTto MPEG-1 Layer Il 4 Dolby Digital AC-3
avag@opIKa pe Tov AXo. To ouvoAikd useful bit rate yia TNAEOTITIKO OAua UWPNANG EUKPIVEIAG
(high definition) eivar Tepitrou 6,700 Kbps (uéxpr 6,504 Kbps yia Tnv ekova
mepidapBavouévou Tou HANC data kai 196 Kbps yia KGBe éva oTepeoPwVIKO CeUyog rfXou
PCM 1 yia éva kavahl fixou Dolby Digital AC-3). Mepidaupaverar utnpecaia HOMM (EPG)
oUpQwva ue TNV TTapdypa@o 2.4 Tou €1dIkou pépoug 2 Tou YITY. To Trepiexduevo Tou HOM
(BAétre TrepiexOueva Tou EIT otnv mapdypago 2.4 tou €1dkou pépoug 2 Tou YTTY) Ba
TTapéxeTal atrd Tov AdEIoUX0 2TaBud 0 oTToiog Kal Ba gival utTeuBuvog yia TRV 0pBATNTA KAl
£YKUPOTNTA TOU.

8.3. Ymnpeaia MNapaxwpnonc XwpnTiKOTNTaC £voc Multiplex

Mapaxwpnon otov Adeiouxo ZT1aBud xwpenmkotnTag €vog multiplex, ommwg autd
meplypdgetal oto E1dikd Mépog 2 Tou YTTY, yia va Tnv dIaxXeIpIoTEl Ye TETOIO TPOTTO, RTOI VA
diaBabuioel TNV TTOIGTATA KaI/f) TRV €KTACN KaI/f} TNV XWPENTIKOTNTO TOU KABE ZAUATOG TOU,
waoTe av 1o €mBupei va duvartal, oTa TAdiola TG XwpenTIKOTNTAg evog multiplex, va petadidel
EMTTPOO0OETA TNAEOTITIKA OAuaTa OOEIOBOTNHEVWY TNAEOTITIKWV EKTTOUTTWY Tou f/Kal GAAwV
ouvagwv padloTnAeoTITIKwyY utinpEeciwy. Nogital 611 TETola eMTTPO0BeTa ZNaTa 1 EKTTouTTéG
1 uTtnpeaieg Ba TTPETTEl va TuyXAvouv eAéyxou 1] BlaxeipIong atTOKAEIOTIKG atrd Tov AdEioUxo
21a6ud olpewva pe Tnv ekdoTtote OXETIK NopoBeoia. O AdeioUxog 2TaBuog dev Ba
OIKaIoUTAI VO UTTEVOIKIAZEI XWPENTIKOTNTA EUUETA ] AUECA O€ TPITOUG.
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