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HAUWOHANBbHBIW CTAHAAPT POCCUUCKOW SGEOEPALMUMU

TeneBuaeHue BellatenbHoe uudposoe

OAHOYACTOTHbLIE CETU CUCTEMbI LIU®POBOIO TENEBU3UOHHOIO BELLAHUA
BTOPOI'O NOKONEHUA (DVB-T2)

OcCHOBHbIe napameTpbl

Digital video broadcasting.
Single frequency networks of a second generation digital terrestrial television broadcasting system (DVB-T2).
Basic parameters

DaTa BBegeHna — 2015—09—01

1 O6nacTb NpUMeHeHusA

HacTosiunin ctaHaapT pacnpocTpaHsaeTCcs Ha 0aHOYacTOTHBIE CETN CUCTEMbI LG POBOTO TENEBU3UOHHO-
ro BewaHuns sToporo nokoneHuns (DVB-T2).

CraHgapT ycTaHaBnMBaeT OCHOBHbIe MapamMeTpbl OBbIMHBIX OQHOYACTOTHLIX CeTel U cneuuanbHbie
napameTpbl 0AHOMACTOTHBIX CETEN, NOCTPOEHHBIX NO pasHeceHHon cxeme MISO, ans cuctemsl DVB-T2.

TpeboBaHUsi HacTosWero cTaHAapTa cneayeT yYUTbIBaTb NPY NOCTPOEHUU OAHOYACTOTHBIX CETEN U NPU
paspaboTke 1 U3roToBNeHun obopyaoBaHus cuctemol DVB-T2.

2 HopmaTuBHbIe CCbINIKU

B HacTosiLeM cTaHAapTe UCMoMb30BaHbl HOPMAaTUBHBIE CChISIKU Ha creaylolmye ctaHgapThbl:

MOCT P 52210—2004 TenesugeHue BewaTensHoe Ludposoe. TepMuHbl 1 onpeaeneHus

MOCT P 52591—2006 Cucrtema nepepayqn aHHbIX nosib3osBaTesnisl B LM poBOM TenesnsnoHHoM op-
mMaTte. OCHOBHbIE MapameTpbl

FOCT P 53528—2009 TenesugeHue BewarternbHoe undpooe. TpeboBaHuMs K peanusaLMm NpoTokosa
BbICOKOCKOPOCTHOW Nepeaayun nHgpopmaumm DSM-CC. OcHoBHbIE NapameTphbl

FOCT P 54994—2012 TenesugeHue BewartensHoe undgposoe. Nepeaaya cnyx6 DVB no cetam c IP
npoTtokonamu. O6Lwme TexHu4eckue TpeboBaHus

MpwumeyaHn e — Npu NONbL30BaHMN HACTOSILLMM CTAHAAPTOM LieniecoobpasHo NPOBEPUTL AEUCTBUE CChINOY-
HbIX CTaHAApPTOB B WH(OPMAaLUMOHHOW cucTeme o6Wwero nonb3oBaHus — Ha oduumnanbHoM cante deaepanbHOro
areHTCTBa No TEXHUUECKOMY PEryNMPOBaHWIO U METPONorMm B ceTu VIHTEpHET nnmn no exerogHomMy MHMOPMaLUMOHHOMY
ykasatenio «HaumoHanbHble cTaHaapThl», KOTOPbI ONYBNMKOBaH Mo COCTOAHUIO Ha 1 SHBapA TEKYLWEro roaa, 1 no Beinyc-
KaM eXxeMeCcsiMHOro MHOpMaLMOHHOIO ykasaTens « HaumoHanbHble cTaHAapThI» 3a TeKywmii rog. Ecnv 3ameHeH cebinod-
HbIl CTAaHAAPT, HA KOTOPLIN JaHa HeJATUPOBAHHAA CCbINKa, TO PEKOMEHAYETCA UCNONb30BaTh ASUCTBYIOWYIO BEPCUIO
3TOro cTaHgapTa C y4eTOM BCEX BHECEHHBIX B faHHYIO BEPCUI0 M3MeHeHU. ECnn 3ameHeH CCbINovHbIN CTaHAapT, Ha KOTo-
pblil AaHa AaTUPOBaHHAas! CChINKa, TO PEKOMEHAYETCS UCMONb30BaTh BEPCUIO 3TOFO CTAHAAPTA € YKa3aHHbLIM BbilLe FOA0M
yTBepxaeHust (NnpuHsitus). Ecnu nocne yTBepxaeHns HaCTOSILLENO CTaHAApTa B CCbINOYHbBIM CTAaHAAPT, HA KOTOPbIN AaHa
OaTMpoBaHHas CCbinka, BHECEHO U3MeHEeHNe, 3aTparvBaiollee nonoxeHne, Ha KOTOPOe AaHa CCbiNKa, TO 3TO NONOXEHUe
pekoMeHayeTcs NpumeHsiTh 6e3 yueta gaHHOro uameHeHust. Ecnm ccbinoyHbIi ctaHgapT OTMEHEH 6e3 3aMeHbl, TO NONoXe-
HKe, B KOTOPOM AaHa CChIfKa Ha HEero, PeKOMEeHAYETCH NPUMEHSITL B HacTW, HE 3aTparvBaloLeit 3Ty CCbINKY.

W3panue opmumansHoe
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3 TepMuHbBI, onpeaeneHnsl U CoKpalleHusl

3.1 B HacTosiemM cTaHgapTe npuMmeHeHbl TepMuHbl no FTOCT P 52210, FOCT P 52591, FOCT P 53528,
FOCT P 54994, a Takke cregyloLine TepMUHbBI C COOTBETCTBYIOLLMMU onpeaeneHuamn:

3.1.1 6nok FEF: Yactb cynepkagpa mexay Asyms T2-kagpamu, kotopas cogepxut FEF.

3.1.2 rpynna MISO: Mpynna (1 nnu 2), kK KOTOPOW NPUHAANEXNT OTAeNbHbIN Nepeagatynk cetn MISO,
onpeaenstowas T1n 06paboTku, BbINONHAEMbIA Ha SHeiKkamMn AaHHBIX U NUAOT-CUrHanamu.

3.1.3 pononHUTeNbHbIN NOTOK: [locnenoBaTenbHOCTL MK, coaepKalluMx AaHHbIe ¢ HeornpeaeneH-
HbIMU Ha AaHHbIA MOMEHT Moy siune 1 KOAMPOBaHMEM, KOTOPbIE MOTYT BbITb UCMOMb30BaHLI AN ByaAyLLIX
pacluMpeHuin cTaHaapTa, Uy nepegasaTthCs Mo Hy>KAam BeLlaTernen unm ceTeBbiX onepaTopos.

3.1.4 o6wun PLP: MoTok PLP, umetowmin ogHy gonto B T2-kaape, nepedasaemelil nocne L1-curHanu-
3aLu1 1 coagepkalumin oblime aaHHble, NpuHaanexai e Heckonobkum PLP.

3.1.5 notokT2-MI: MoToknakeToB T2-Ml, HecyLmx T2-gaHHble 0QUHOYHOTO Npodnna T2 nonumoHans-
HO HenpodubHbIe 4aHHbIe C onpeaeneHHbIM 3HadYeHnemM naeHTudunkatopa (ID) notoka T2-MI.

3.1.6 cumBon (OFDM): CurHan gnutensHocTbio cumaona OFDM Ts, cogepallnii Bce akTUBHbIE MO~
HecyLLe Co CBOUMMW 3HAaUYEHUSIMM MOAYALNK, BKNOYAsA 3aLlUUTHBIA UHTepBan.

3.1.7 cumBon P1: DUKCUPOBaHHbINA KOHTPObHBIA CUMBOS, KOTOPLIA HECET NONsA curHanusaummn S1un S2
1 B Ka)XOOM pagno4acToTHOM KaHane HaxoauTcs B Havane kagpa.

3.1.8 cumBon P2: KoHTpornbHbIA CUMBON, PacnofiokeHHbIA cpasy nocie P1 ¢ Takumn xe pasmepom
BIM® 1 3aWmnTHBIM UHTEPBAOM, KaK Y CUMBOJIOB AaHHbIX.

3.1.9 anemeHTapHbI nepuopa: lNepnos BpeMeHU, KOTOPbINA 3aBUCUT OT LUMPUHBI NOMOCHI KaHara cuc-
TeMbI M UCMONb3yeTCA ANs onpeaeneHunst Apyrux BpeMeHHbIX Neproaos cuctemMbl T2,

3.1.10 avenka (OFDM): 3HauyeHune mogynaumun ans ogHol nogHecywein OFDM B TeweHune ogHOro cum-
sona OFDM, T. e. oTAeNbHOE 3HaYeHNe AuarpaMmbl CO3BE3aUA.

3.1.11 L1-curHanusauma: CurHanbHasi uHdopmauns NepBOro ypoBHA, coaepXallanaca B CUMBO-
nax P11 P2 nnpegHasHadeHHas 4ns nHopMMpoBaH s MpueMHrka o napameTpax curHana DVB-T2 u crnoco-
6ax goctyna k AaHHbIM PLP B npegenax T2-kagpa.

3.1.12 T2-kapgp: PukcuposaHHbIN TDM kagp pusmdeckoro ypoBHs, KOTOPLIA AENUTCS Ha NoACErMeH-
Tbl NEPEMEHHOTO pasmepa. T2-kaap HavMHaeTcsa ¢ oagHoro cumeona P1 1 ogHOro UnNn HeCKOIbKNMX CUMBO-
nos P2.

3.1.13 T2-cynepkapp: Habop T2-kagpos, coOCTOAWMA U3 ONpeaernieHHOro KonuyecTsa creayowmnx
apyr 3a apyrom T2-kagpoB. MoxeT Takke BkntovaTh B ceba 65oku FEF.

3.2 B HacTosiLeM cTaH4apTe NpUMEHEHbI cneayoumMe CokpalleHuns:

BMN® — 6bicTpoe npeobpasosaHue dPypbe;

OBMN® — o6paTHoe GbicTpoe NpeobpasoBaHue Pypbe;

DVB — uudposoe TenepaaunoseluaHue (Digital Video Broadcasting);

FEF — kaap 6yaywero pacwupexus (Future Extension Frame);

MISO — MHoXecTBeHHbIN BX0oA, 0AUHOYHBIN Bbixoa (Multiple Input, Single Output);

MPEG — akcnepTHas rpynna no ABuxKyLeMycs n3obpaxkeHuto; cTaHaapT cxXaTusi BUaeo- U ayamoaaH-
HbiX (Moving Picture Experts Group);

OFDM — MynbTUNAeKcMpoBaHue ¢ OpToroHanbHbLIM YacToTHLIM pasgeneHuem kaHanos (Orthogonal
frequency-division multiplexing);

PLP — kanan cdusundeckoro yposHs (Physical Layer Pipe);

SISO — ogunHo4HbIN BXOA, 0AMHOYHBIA BbIXoA (Single Input, Single Output);

T2-MI — uHTepdeinc mogynatopa DVB-T2 (DVB-T2 Modulator Interface);

T2-MIP — nHdopmaumnoHHbIn nakeT moaynatopa DVB-T2 (DVB-T2 Modulator Information Packet).

4 OcHoBHble NapaMeTpbl

4.1 O6wue Tpe6oBaHNA K 0AHOYACTOTHLIM CETAM

OpaHovacToTHas ceTb cuctembl DVB-T2 gomkHa hyHKLMOHUPOBAaTL B 04HOM U3 ABYX pexumoB — SISO
unn MISO.
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4.1.1 BpeMeHHasi CUHXPOHU3aLMUA
BpemeHHOM cABUN MeXAY CUrHanNamm ot coceHUX NepeaaTyMKoB OAHOYACTOTHOM CETU B TOUKE Npuema

DOMKeH Nexarb B NpeAenax AnMTenbHOCTU 3alMTHOro MHTepBana. Mcxoaa us gaHHoro Tpe6oBaHuA OMKHO
BbIGMpaTbc MakcuManbHOe pacCcTosiHMe MeXAy COCeAHUMW nepefaTyMkamn B OIHOYAcCTOTHOW ceTu
(cm.4.1.3).

Bce nepeaatynkM 04HOYaCTOTHOM CeTU AOIDKHBI U3NyYaTb 0AHM U Te e T2-kaapbl CUHXPOHHO.

CuHxpoHusauna nepeAaTymKoB, MOyHaoLLMX KOHTEHT No uHTepdency T2-Ml, gormkHa ocyLecTBASATLCA
€ NOMOLLbIO NakeToB BpeMmeHHoro wramna DVB-T2 tuna 20,4 B cocTase notoka T2-ML.

CuHXpoHu3auma nepeaaTyukoB, NOMyYalolMX KOHTEHT 4vepes acup, AOIPKHA OCYLLEeCTBAATLCA C
NoMoLLb0 MHDOPMaLUOHHBIX NakeToB moaynstopa T2-MIP B cocTaBe npuHMMaemMoro MMu TpaHCNOPTHOro
noToka.

MakeTbl BpeMeHHoro wramna DVB-T2 u uHdopmaunoHHble nake Tl MogynsaTopa T2-MIP gonkHel coaep-
XaTb UHpopMaunio 0 BpeMeHU UsnyyeHust cornacHo [1].

MoA BpemMeHeM U3nyyeHUst AOIPKEH NPUHUMATLCA MOMEHT, K KOTOpOoMY B adup uanydeHo 50 % sHeprun
nepeoi BpeMeHHon Bbibopku OBIMN® yactu «C» cumeona P1 nepeoro B cynepkaape T2-kaapa [1].

4.1.2 YacTtoTHas CUHXpPOHU3aLMUA

ABCOMIOTHOE OTKMOHEHUE LeHTpasribHOW 4acToThl kaHana nepeaaTYMKoB OAHOYACTOTHOW ceTh Ans
LUMPUHEI kKaHana 8 MIu, B 3aBucuMocTu oT paaMmepHocTy BIMP, He 4oMkHO NpeBbiWaTh 3Ha4YeHUA, NPUBEAEH-

HbIX B Tabnuue 1.

Tabnunuya 1 — MakcumansHoe abCcoNOTHOE OTKNOHEHNE LEHTPANbHOW YacToThl KaHana nepeaaTinkoB 0aHOYacToT-
HOW ceTn ANsA WupKWHbl KaHana 8 My

PaamepHocts BMN®

HavmeHoBaHue nokasatens
1K 2K 4K 8K 16K 32K

MakcumanbeHoe OTKIoOHeHWe YacToTsl, [l 8 4 2 1 0,5 0,25

Ana nHbIX 3HaYeHU LUMPUHBI MOMOCKI KaHana MakcumarnbHoe abcontoTHoe OTKIMOHEeHUe ueHTpaanoﬁ
YacTOTbl KaHana A0KHO ObITb nepecynTaHo NpaAMo NponopUumuoHalribHO WUpPpWUHE NOoJIoChl KaHana.

4.1.3 PaccTosiHue MexXay nepeparynkamm
PaccTosiHne mexay coceaHMMm nepeaaTyMkamMmmn B 0qHOMaCcTOTHOW ceTu B pexxume SISO, B 3aBUCMMOCTU

OT pasmepHocTy BN 1 BeNMMYMHBI OTHOCUTENBHOIO 3aLWMTHOMO MHTEPBana, He AOMMKHO NPeBbILLAaTh 3HAYEeHUA,
npuBeaeHHbIX B Tabnumue 2.

Tabnwua 2 — MakcumanbHoe paccTosiHMe Mexay COCeaHMMM NepeaaTyMkamn B OAHOYACTOTHOW CETU B pexume
SISO, km

OTHOCUTENBHBIN 3aLLMTHBIN UHTEPBAN
PasmepHoCcTb
BNe
1/4 19/128 1/8 19/256 1/16 1/32 1/128
1K 8,4 — 4,2 — 2,1 — -
2K 16,8 — 8,4 — 4,2 2,1 —
4K 33,6 — 16,8 —_ 84 4,2 —
8K 67,2 39,9 33,6 19,95 16,8 8,4 2,1
16K 134,4 79,8 67,2 39,9 33,6 16,8 4,2
32K — 159,6 134,4 79,8 67,2 33,6 84

PaccToaHue mexay coceHUMU NepegaTinkaMmy B 04HOHACTOTHOM ceTu B pexxume MISO, B 3aBucMmMocTun
OT pasmepHOCcTN BN 1 BE NMUYMHBI OTHOCUTENLHOTO 3aLUTHOIO MHTEpBana, He AOIPKHO NPeBbiWaTh 3HaYeHUN),
npuBeaeHHbIX B Tabnuue 3.
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Tab6bnuuya 3 —MakcumansHoe paccTosiHue mexdy COCeaHUMM NnepeaaTtinkammu B OQHOHAcCTOTHOW CETU B pexume

MISO, km
OTHOCUTENBHBIN 3aLLUTHBLIW MHTEpBAT
PasmepHoCTb
Bre
1/4 19/128 1/8 19/256 1/16 1/32 1/128
1K — — 4,2 — 2.1 — —
2K — — 8,4 — 4,2 21 —
4K — — 16,8 — 8,4 4,2 —
8K — 39,9 33,6 19,95 16,8 8,4 21
16K — 79,8 67,2 39,9 33,6 16,8 4,2
32K — — — 79,8 67,2 33,6 8,4

4.1.4 L1-curHanusauun
UHdbopmaums o hopmate npeambynbl (cumeonos P11 P2) curHana DVB-T2 n o pexxnme ogHO4aCcTOTHOM
ceTu JommkHa nepepasathes B none S1 cumsona P1 cornacHo Tabnuue 4.

Ta6nwuua 4 —Tone S1 cumsona P1 curbana DVB-T2

MNone 81 ¢opmiaazzin;6g;bllmn Onucanue
000 T2_SISO MpeambGyna npocuns T2-base, cumeon P2 nepepaetcs B dhopmare SISO
001 T2_MISO MpeambGyna npoduns T2-base, cumeon P2 nepeaaetcs B hopmate MISO
010 Non-T2 Mpeambyna 6noka FEF/3ape3sepBupoBaHo ana GyayLluero ucnons3oBaHus
011 T2_LITE_SISO Mpeambyna npoduns T2-Lite, cumeon P2 nepepaetca B hopmare SISO
100 T2_LITE_MISO Mpeambyna npoduns T2-Lite, cumeon P2 nepegaetca e hopmate MISO
1% 3apeaepBupoBaHo ans 6yaywero ncnornb3oBaHus
111

4.1.5 CtpykrypaT2-kagpa
Yuncno akTuBHBIX noaHecywnx Cp,, He UCMOMb3yeMbIX AN NUAOT-CUrHAMOB U NOAHECYLLNX pe3epBupo-

BaHuWs, B ogHOM cumBone P2 curHana DVB-T2 gns pexumos SISO n MISO B 3aBUCUMOCTW OT pa3MepHOCTH
BM® gomkHo cooTBeTCTBOBATL Tabnuue 5.

Tabnwuuya 5— Yncno akTMBHLIX NOAHEeCYLWMX Cpz, HE MCMONb3yeMbIX ANA MUTOT-CUTHAIOB U NOAHECYLWMNX PEe3EpPBUPO-
BaHus, B ogHom cumsone P2 curbana DVB-T2 ans pexumor SISO u MISO B 3aBucMmMocTu oT paamepHoctn BMo

Cp2
PasmepHocTtb BINo

SISO MISO
1K 558 546
2K 1118 1098
4K 2236 2198
8K 4472 4398
16K 8944 8814
32K 22432 17612
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4.2 CneuuanbHble Tpe6G0OBaHUA K 0OQHOYACTOTHLIM ceTsim MISO

421 ®opmupoBaHue curHana MISO

Bce cumBonbl curHana DVB-T2, 3a ucknioueHneM ykasaHHbIX B 4.3.3, 4omkHbI noaBepratbca 06paboTke
MISO Ha ypoBsHe siueek B Mmoaynsitope DVB-T2.

B pesynbTtaTe 06pabotkm MISO aomkHbl hopMUpoBaThCs ABa Habopa Aveek, KaXkabli U3 KOTOPLIX A0N-
XXEeH HanpaBMnsATLCA Ha OAHY U3 ABYX rPynn nepeaaTynkos.

O6paboTtke MISO He gomxeH noasepratbca cumson P1, nunoT-curHansl A0MKHbI MOAUMULMPOBATLCA
cornacHo 4.3.2.

O6paboTke MISO aomkHbl noasepraTbesl Napbl siMeek nonesHoin Harpyskn OFDM (a,, |, @y, p+ 1)
nocTynarowue ¢ BbIX0Aa 4acTOTHOMO NepemexuTens. AvenkunonesHonHarpysku OFDMe,,, , (T - 1) anarpyn-
netMISO 1ne,, | p(T -2) ana rpynnel MISO 2 fomkHbI hopMUpOBaTLES COTNACHO CNeAYOLNM BhIpaXKEHUAM:

em,/,p(T*']):am,/,p ©m, 1, p+1 (T'1):am,[,p+1 p€{0,2, 4,6:---Ndata_2}, (1)
€mip(T:2)==8% 1 p+1 emip+1(T-1)=a%1p pe{0,2,4,6, ... Noata — 2}, 2)

rae * — onepauusa Noay4YeHUa KOMNNEKCHO-CONPSKEHHON BENUUNHDI;
Nt — 4MCNO AYeeK CUMBONA / Ha BbIXOAE YaCTOTHOIO MepeMeXnTeNs;
m — nHaekc T2-kaapa;
p — VHOEKC sAYe K.

4.2.2 MunoT-curHansbl B pexume MISO

B pexxume MISO a3kl pacnpeaeneHHbIX, HenpepbIBHbIX, KpalHUX U 3aKpbiBaOLUX Kagp NUIoT-CUTHa-
noB nepedaTynkoB BTopoi rpynnel MISO gomnkHbl 66T MOAUGDMLMPOBaHbI, 4OMONHUTENbHBIE MUIOT-CUTHAsbI
OOMKHbI O6bITh f06aBNeHbl B CMMBOIbI P2.

4.2.3 Tpe6GoBaHusA K [,ONONMHUTENLHBLIM NOTOKaM B pexume MISO

3HayvyeHUs A4eeK 4ONOMHUTENbHBIX MOTOKOB He 06s13aTeNbHO A0MKHBI ObITb OAMHAKOBLI Y BCEX NepeaaT-
YMKOB 04HOYaCTOTHOMN ceT. OgHako npu ncnonb3osaHum pexxuma MISO AomKHbI BbITb MPUHATLI MEPbI, YTODLI
[ONONMHUTENbHbIE MOTOKW He OKasbiBanyu BNNSHNA Ha KoppekTHoe aekoguposaHue PLP ¢ gaHHbiMu. Ecnn c pas-
NYHBIX NepeaaTyYnMKoB O4HOYACTOTHON ceTu nepeaaroTcsl pasHble AONONHUTENbHBIE NOTOKW, aKTUBHOE pac-
LUMpEHME CUTHArBHOrO CO3BEe3AMsA He JOIMKHO UCMONb30BaThLCS, 3a UCKITIOYEHNEM CrlydaeB, Koraa NpUHSATHI
Mepbl, obecneunsaloLLme 0aUHaKORYHO MoaUUKaLNIo BCeX AYeeK ¢ AaHHBIMU Ha KaXKaoM nNepeaaTyuke.

B pexxume MISO siueliku 4oNoONHUTENLHOMO NoToka co 3HadveHnem nonss AUX_STREAM_TYPE, pasHbIM
0000,, nocne onepaLun oToBpaXeHUs! He AOMKHbI 3aHUMaTb T e CUMBOSLI, YTO U AYeiikn PLP ¢ aaHHBIMK.
B atom cnyyae npeobpasoarHme MISO He OMKHO NPUMEHATLCA K CUMBONAM, 3aHUMaeMbIM COOTBETCTBYIO-
LMW iMeMKaMn AONONHNTENBHOMo NoToka. MNpn 3ToM Mognudmnkaumsa NMNOT-CUrHaNoB B TakuxX CUMBONAaxX, Npu-
cywan pexumy MISO, gorkHa ocywecTBnsATLEA (CM. 4.3.2).
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