®EAEPAIIbHOE ATEHTCTBO

MO TEXHUYECKOMY PEIYNIMPOBAHUIO U METPONOIUK
HAUMOHANBHbLIN rocTt P
CTAHOAPT
POCCUMNCKOW 58912—
®EAQEPALMM 2020

TENEBUAEHUE BELWATEJIbHOE LIW®POBOE.
CUCTEMA 3®UPHOIO HA3BEMHOIO
LN®POBOIO TENEBU3NOHHOIO BELLAHUA
BTOPOI'O NOKOJIEHUA DVB-T2

O6wme TexHuyeckue TpeboBaHusA

Wananune opuumansHoe

Mocksa
CraupapTundopm
2020


https://www.stroyinf.ru/izolyaciya-vozdushnogo-shuma.html

FOCT P 58912—2020

Mpeancnosue

1 PASPABOTAH ®eaepanbHbiM roCyAapCTBEHHbIM YHMTapHbIM npeanpusitneMm «OpaeHa Tpyaosoro
KpacHoro 3HaMeHu HayyHo-uccnenoBatenbCkuii MHCTUTYT paanoy (PIryr «HUAUP») n AkumoHepHbiM o6Lue-
CTBOM «Hay4Ho-uccnegoBarenbCkuil MHCTUTYT TenesuaeHusa» (AO «HUU TenesuaeHus») (paspabotumk pas-
aena 12)

2 BHECEH TexHuyeckum KOMUTETOM no ctaHaaptu3auumn TK 480 «Ceasb»

3 YTBEP)KOEH W BBEOEH B OEWCTBWE [lMpukasom denepanbHOro areHTCTea no TEXHUYECKOMY
perynupoBaHuto u metposnoruu ot 8 nions 2020 r. Ne 354-cr

4 BBEJEH BIMEPBbIE

5 B HacToslLLUeM CTaH4apTe yYTEeHbl MOMOXEeHUS OCHOBHBIX HOPMATUBHbIX MONOXEeHUI cTaHaapToB Mex-
[yHapoaHOi opraHu3auuu no craHgaptusaumn (MCO) n MexxayHapoaHOW SMeKTPOTEXHMYECKOM KOMMUCCUM
(M3K), pekomeHaaumit MexxayHapoaHoOro cotosa anekrpocesisu (MC3), cTtaHaapToB U TEXHUYECKUX TpeboBa-
HU EBpOnencKkoro MHCTUTYTa No ctaHgapTusauum B obnactu renekoMMmyHukaumii (ETSI)

lNpasuna npumeHeHuUs HacmMosaweao cmaHdapma ycmaHoerneHbl 6 cmambe 26 dedeparibHo20 3aKOHa
om 29 uwHa 2015 2. Ne 162-03 «O cmaHOapmu3ayuu e Pocculickoli ®edepayuu». Ungpopmayus 06 u3s-
MEHEHUSX K HacmositueMy cmaxdéapmy nybnukyemcs 6 exe200HOM (1o cocmosaHuio Ha 1 sHeapst meKyuwe2o
200a) uHghopmayuoHHOM ykazamerne «HayuoHanbHbie cmaHlapmbly, a oghuyuaribHblll MeKcm Uu3MeHeHull
U 110rnpasoK — 8 eXeMeCcsYHOM UHGOPMayUOHHOM yka3amene «HayuoHanbHbie cmaHdapmebi». B criydae
nepecMompa (3ameHbl) unu OMMeHbl Hacmosuweeo cmaHO0apma coomeemcemeyrouiee yeedomneHue bydem
onybnukoeaHo 6 bruxalilueM 6bilyCKe EeXEeMEeCSYHO020 UHGPOPMaUUOHHO20 ykasamerns «HayuonarbHble
cmaHOapmbly. Coomeememeyrowass uHgopmayus, yeedoMaeHue u mekcmbl pasMewames makxe 6 UH-
ghopmauuoHHOL cucmeme 06weeo nob308aHuss — Ha oghuyuanbHom calime PedepanbHo20 azeHmcemea no
MEXHUYECKOMY peayriuposaHuio u Mempoiioeuu 8 cemu IHmepHem (www.gost.ru)

© CraHpaptuHdopm, odopmnerue, 2020

Hacrosimin ctaHaapT He MOXET ObiTb NOMHOCTLIO UMM YACTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH U pac-
NPOCTPaHEH B kayecTBe ohuLManLHOro usaanus 6es paspewenus degepanbHOro areHTCTBa No TEXHUYECKO-
MY PerynmupoBaHuIO 1 METPOTIOTMK


https://mosexp.ru#

rOCT P 58912—2020

CopepxaHue
1 O0NACTD MPUMEHEHMS . . . o o e ittt et e et e et et e e e e e e e e e e e e e 1
2 HOPMATUBHDBIE COBIMTKU. . . . . o ot oottt ettt e e e e e e e e e e e e e e e e e e e e e e e e 1
3 TEPMUHBI M OMPEAETIEHUS . . . . o ottt it e ettt e e et e e e e e e e et e e e e e e 2
4 OBO3HAYEHMUSA N COKPALLEHUST . . . oottt et e et e e e e e e e e e e e e e e e e e e e e e 9
5 CTpykTypa cuctembl LMPOBOro HA3EMHOIO TENEBU3NOHHOIO BeLLaHnsa BTOPOro nokoneHua DVB-T2 . .. 11
5.1 ONPEAENEHNE CUCTEMDI . . . o oo et e e e e e e e e e e e e e e e 1"
5.2 ApXUTEKTYpPaA CUCTEMbI HA NEPEAAIOLLEN CTOPOHE . . . .ttt ittt e ettt e et e e e 13
6 OCHOBHbIE TexXHUYeckue TpeboBaHuA Kk nogcucreMe SS2 — npoLeccopy BXOAALMX NOTOKOB ... ... ... 14
6.1 POpMAaTbI MOTOKOB HA BXOAE CUCTEMDBI . . . . o v ot e v et e e e et e e e ettt e ettt e e 14
6.2 PexxmmMbl paboTbl MPOLECCOPA BXOOAAMX MOTOKOB . . o\ oo vttt e ettt e e e e e e e e e e 15
7 OCHOBHble TexHu4Yeckne TpeboBaHna k noacucreme SS3 u napaMmeTpam pagnovacToTHOro
UHTEPAIENCA C DV B-T 2% . . . . o e e e 16
7.1 lNonoca nponyckaHua paguokaHana u CKOpoCTu nepedadun MHPOPMALMU . . .. ..o v v e e e e n 16
7.2 TpeboBaHMsA K NOMEXOYCTOMMUBOMY KOAUPOBAHUMIO . . . . . o ottt e ettt e e e e e e e e e e e 17
7.3 MNepBuyHaga moaynsaumsa n otobpaxxeHme CUMBOSIOB HA CUTHASMbHbIE CO3BE3ANA . . . . . ... ... ...... 22
7.4 ToBOPOT curHanbHOro co3ee3ansa OFDM. . .. .. ... . . . . e 28
7.5 Mepemexuntenb a4eek OFDM. . . . ... .. . . e e 29
7.6 TepeMeXUTENb MO BPEMEHM . . . . ..t e e e e e e e e e e s 29
8 MeHepaums, KOAMPOBAHUE N MOAYNALUMA AaHHbIX CUTHaNU3aumn ypoBHa L1 ... ... ... .. ..... 33
8.1 BBEACHUE . . . o oot 33
8.2 [laHHbIE L1-CUTHAMMBALIMM . . . . ot e e e e e et e e 34
8.3 Mogynsauus n KogupoBaHue ¢ ucnpaeneHmemM owmMbokK AnA AaHHbIX L1-curHanusayum . . ... ... ... 40
9 KagpoBas cTpykTypa curHana cuctembl DVB-T2 . .. .. ... . 45
9.1 OBLUME MOMOMKEHUS . . . . o e e e e e e e e e e 45
9.2 KagpoBas CTPYKTYPa HA IUBUYECKOM YPOBHE . . . . . . .ottt ettt e e e e et s 45
9.3 KagpoBasi CTPYKTYPaA HA JIOTUYECKOM YPOBHE . . . . .ottt ettt et e e e e e e e e e et e 49
10 O6pasoBanmne curHama OF DM . . ... ... . . e 50
10.1 OBLLUME MOMOMKEHMS . . o vttt ettt et e e e e e e e et e e e e e e e e e e 50
10.2 06paboTka MISO . . . .. .. 51
10.3 BBOA MUIOT-CUTHATIOB . . . . o e e e ettt e e e e e e e e e e e e e e e e e e e e e e e 51
11 CBoMCTBA CNEKTPA OF DM . . . .. . e e e e e 54
11.1 CnekTpanbHasa MAOTHOCTD MOLLHOCTM . . oottt et e e e et e e et e e ettt e e e e 54
11.2 CRNEKTPANBHBIE MACKU . . . . o oottt ettt et e e e e e e e e e e e e e e e e e e e e e e e e 55
12 CKBO3HblE NapamMeTpbl (PYHKLUMOHUPOBAHNA CETU TEMEPAANOBELLAHNS . . . ... ottt i e i e e 57
121 OOLUME MOTOMKEHUST . . . o ottt e e e e e e e e e e e e e e e e e e e e e e e 57
12.2 icxogHble napamMeTpbl LUPPOBOIO TEMEBU3NOHHOTO CUTHATMA . . . oot e e e e e 60
12.3 MapameTpbl CKBO3HOW Nepegayun LudpoBOro TeNeBU3NOHHOIO curHana rno Ha3eMHOW CETn
3OUPHOTO LIUPPOBOTO TEMEBUINOHHOTO BELUAHUS . . . . . o o oo o e e e i e e e e 63
12.4 NapameTpbl CKBO3HOW 4OCTaBKN LMEPOBOro TENEBU3NOHHOIO CUrHana no MarmcrpansHbim
JIMHUAM CBSIBM . . . ittt e e e e e e e e e e e e e e e e e e e e e e 67
12.5 MapameTpbl CKBO3HOW Nepeaayn UMcpoBOro TENEBU3NOHHOIO CUrHana Ha oObekTe BellaHus . . . . 68
BUBIINOTPAIMS . . . . o 70



rOCT P 58912—2020

HAUMOHANBbHBIN CTAHAOAPT POCCUMNCKOW GEOEPALUUMN

TENEBUWAEHUE BELWWATEJIbHOE LUM®POBOE.
CUCTEMA 3®UNPHOIO HASEMHOI'O LIM®POBOI'O TENEBU3NOHHOIO BELLAHUA
BTOPOI'O NOKOJIEHUA DVB-T2

O6uMe TexHU4YeCKue TpeGoBaHUA

Digital video broadcasting. Second generation of digital terrestrial television broadcasting system DVB-T2.
General technical requirements

Dara BBegeHusa — 2021—01—01

1 O6nacTb NpUMeHeHust

Hactoswumii ctaHaapt pacnpocTpaHaeTcsa Ha CUucTemy LUMdpoBOro Ha3eMHOro 3MUPHOIo TENEBU3UOHHO-
ro BeLaHus BTOporo nokonexunsa DVB-T2 u yctaHaBnNuBaeT:

- obLiee onucaHue u CTPYKTYpY;

- OCHOBHblE NapameTpsbl;

- TpeboBaHus kK MHTEpPENCAM 1 SNEMEHTAM TPaKTa;

- napameTpbl CKBO3HOW nepegayn LudpoBoro TENEBU3MOHHOIO CUMrHana no HaseMHOW CETU 3(PUMPHOro
UMdPOBOro TENEBU3UOHHOTO BELLAHUS U MO MAruCTPanbHbIM NIMHAAM CBSA3W, BKIKOYAs OObEKTI BELLAHUS;

- METOAMKW BbINOMHEHWS U3MEPEHUS XapakTEPUCTUK U NapaMeTpOB UCXOAHOIO U AOCTaBMEHHOro Lnd-
POBOrO TENEBU3NOHHOIO CUrHaNa Ha OOBLEKTbI BELLAHUA.

2 HopmatuBHbIe CCbITKU

B HacTofiLeM cTaHaapTe UCNofb30BaHbl HOPMATUBHBIE CCbINIKM Ha criedyowmue CTaHaapThbl:

[OCT P 52210 TenesuaeHue BewyarensHoe uudposoe. TepMuHbl U onpeaeneHuna

[OCT P 52591 Cucrtema nepegayv faHHbIX Nonb3oBaTens B UMpoBOM TeNEBU3MOHHOM dhopmaTe. Oc-
HOBHblE NapameTpbl

[OCT P 52592 TpakT nepegayu curHanoB LM@POBOro BeLATENLHOMO TeNeBnaeHUs. 3BeHbs TpakTa u
uameputensHble curHansl. Obwue TpeboBaHus

[OCT P 55694 TenesuaeHue BewatenbHoe LudppoBoe. HazeMHoe uupoBoe TENEBU3MOHHOE BeELLa-
Hue. CTPYKTypa LMKNOBOW CUHXPOHU3ALUMUW, METOALI KOAWPOBAHUA ANS KaHana u Moaynauum

FOCT P 55696 TeneBuaeHue BelwatenbHoe uudposoe. Mepeatowee odopyaosaHne ansi UmpoBoro
Ha3eMHOro TeENeBU3MOHHOIO BelaHna DVB-T/T2. TexHuyeckue TpebosaHns. OCHOBHbIE napameTpbl. MeToabl
N3MepeHun

[OCT P 55697 TenesuaeHue BewarensHoe undposoe. CepsucHas nigopmauus. ObLume TexHuyeckne
TpeboBaHus

[OCT P 55714 TeneeuaeHue BewatensHoe uudposoe. Ob6opyaoBaHUe CUrHanu3auumn METoK O BCTaBke
(cnnavicuHre) pernoHanbHbIX NPOrpaMM B TPaHCNOPTHbIM NoToK MPEG-2 BewyarensHoro tenesuaeHuns. Oc-
HOBHbIE NapamMeTpbl

FOCT P 55715 TeneBuaeHue BewarenoHoe undposoe. OGopyaoBaHue LUMGPOBON BCTaBKM (Crnan-
CUHra) pernoHanbHbIX NporpaMmM B TPaHCNOPTHbIM NOoToKk MPEG-2 BewatensHoro tenesuaeHns. OCHOBHbIE
napameTpbl

M3paHue ochuymanbHoe
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FOCT P 55947 TeneBuaeHue BewatenoHoe uugposoe. MNMpuemHuku ana apupHoro umdpoBoro tene-
BU3MOHHOrO BelaHus DVB-T2. OcHOBHble napaMeTpbl. TexHudeckue tpebosaHus. Metoabl U3MEepPEeHUinl U uc-
NbiITAHUU

FOCT P 56151 TenesugeHue sewartensHoe uudposoe. N3meputenbHbii NPUEMHUK CUCTEMBI LMdpo-
BOr0O TENEBU3UOHHOIO BeLaHusa BToporo nokoneHus (DVB-T2). OcHoBHbIe napameTpbl. TexHuyeckue Tpebo-
BaHUs

FOCT P 56152 Tenesugenue sewarensHoe undposoe. HTepdenc mogynaropa (T2-Ml) ans cucremsl
UMdpPOBOro TENEBU3UOHHOTO BELLAHUA BTOPOro nokoneHnsa DVB-T2. OcHOBHbIE napameTpbl

FOCT P 56161 TenesnaeHue BewarenbHoe undposoe. Moaynatop cuctemMol LMppoBoro TeneBu3noH-
HOro BeLLaHus BToporo nokoneHusi DVB-T2. OCHOBHbIe napameTpbl. TexHuyeckue TpeboaHus

FOCT P 56171 TeneBuaeHue BewarensHoe uudposoe. LLUNO3 cuctemsl umppoBoro TeneBU3MOHHOIO
BeLlaHua BToporo nokoneHus (DVB-T2). OCHOBHbIE napameTpbl. TexHuyeckue TpeGosaHuA

MOCT P UICO/M3BK 7498-1 UHhopMaumoHHas TexHonorusa. Baaumoceasb OTKpbITbIX cuctem. Basosast
aTanoHHas moaens. Yactb 1. basosasa moaenb

MpumevaHue — Tllpu NOML3OBAHUN HACTOAWMM CTaHAAPTOM UenecoobpasHo NPoBEpUTL AeHCTBUE CChINOY-
HbIX CTaHAApTOB B MHGOPMALIMOHHO CUCTEMe 0BLLEro nNonb3oBaHUs — Ha onuuMansHOM caiiTe degepantHoOro areHT-
CTBa MO TEXHWYECKOMY PETYIIMPOBaHUIO Y METPONIOTUN B CETU MHTEPHET MK NO eXerogHOMY MH(OPMaLMOHHOMY yKa3sa-
Tento «HaluoHarbHble CTaHAAPTLI», KOTOPLIA ONYGAWMKOBaH MO COCTOAHMIO Ha 1 SHBApPS TeKyLero roga, W No Beinyckam
€XeMeCSHHOro UHOPMaLMOHHOIO yKkasaTensa «HauuoHaneHble cTaHaapThl» 3a Tekywmii roq. Ecnu 3amMmeHeH CChINOYHLINR
CTaHZapT, Ha KOTOpLIA faHa HeAaTUPOBaHHAs CChINKA, TO PEKOMEHAYETCS UCNONb30BaTh AeHCTBYIOLLYIO BEPCUIO 3TOTO
cTaHzapTa ¢ y4eTOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO N3MeHeHWH. ECnu 3aMeHeH CCLINOYHLIN CTaHAapT, Ha KOTOpLIN
faHa faTMpoBaHHas ccbifika, To PEKOMEHAYETCA UCMONb30BaTh BEPCUIO 3TOr0 CTaHAapTa C yKasaHHbIM BbILe FO4OM yT-
BEPXKAEHUA (NPpUHATUSA). Ecnin nocne yTBEpXAEHNA HACTOSALErO CTaHAapTa B CCLINOYHLINA CTaHAApT, Ha KOTOPLIA AaHa
AaTMpoBaHHas CChlfika, BHECEHO M3MeHeHMe, 3aTparusatoLee NoNoXeHne, Ha KOTopoe AaHa cebifika, TO 3TO NONOXeHne
PEKOMEHZAYETCS NMPUMEHSTL 6e3 y4eTa JaHHOro U3MeHeHUs. ECNu cCbiNoqHbIN cTaHAapT oTMeHeH 6e3 3aMeHbl, To Noso-
XeHue, B KOTOPOM fiaHa CChiflka Ha Hero, PeKoMeHAYETCA NPUMEHATL B YacTyW, He 3aTparvBaroLeil 3Ty CChnKy.

3 TepMuHbI 1 onpeaeneHun

B Hacrosilem ctaHgapte npumeHeHbl Tepmubbl no FOCT P 52210, FTOCT P 52591, TOCT P 55694,
FOCT P 55696, TOCT P 55697, TOCT P 55947, TOCT P 56151, FOCT P 56152, TOCT P 56161, TOCT P 56171,
a TaKke crneayoLlme TepMUHbI C COOTBETCTBYIOLIMMU ONpeaeneHUAMU:

3.1 L1-curHanusauusa (L1-signalling): CurHanusauua 1-ro yposHs (0 hmanyeckux napaMmerpax nepe-
nauun kananos PLP), coaepxawlasica B cumonax P1 u P2 u npeaHasHayeHHas Anst MHOPMUpPOBaHUS NpuU-
eMHuMKa 0 napametpax curiana DVB-T2 u cnocobax gocryna k aaHHbiMm PLP B npegenax T2-kagpa.

3.2 L2-curnanusaumsa (L2-signalling): CurHanusauua 2-ro ypoBHA (0 HaZEXHOCTM nepejaqum kagpos
DaHHbIX).

MpuMeyaHuna

1 B craHgapTe Ha cuctemy DVB-T2 curHanuaauus 2-ro ypoBHs He onpegereHa (cm. [1]).

2 Npwu obpabotke B cucteMe DVB-T2 TpaHcnopTHbIX Notokos MPEG-2 TS (cM. [2]) n MHKancynuMpoBaHHLIX NOTOKOB
obuero HasHayeHuss GSE TpeboBaHus k curHanusauum 2-ro ypoBHS AomxHbl onpegensatbes no FTOCT P 55697, ¢ yueTtom
TpeGoBaHuii ctaHgapTa ETSI EN 300 468 (cm. [3]) 1 TexHudeckux Tpebosanuii ETSI TS 102 606 (cm. [4] v [5]).

3.3 P1-curnanusauma (P1-signalling): Curnanu3sauus, nepegasaemas B cumsone P1 U ucnonb3dyemas
ansa naeHTupukaumm npeambynbl Kak TAKOBOW M OCHOBHOIO pexxuma cuctemsl DVB-T2.

3.4 PLP ¢ panHbiMu (data PLP): Kanan PLP tuna 1 unu tuna 2, HecyLumin MHOpMaLUoHHble (nones-
Hbl€) AaHHbIE.

3.5 T2-xapp (T2-frame): Kagp ¢pusamnueckoro ypoBHsa B cucteme DVB-T2, uMetoLmii NOCTOAHHYIO ANUHY
1 COCTOAILLMI M3 NOCNeaoBaTenbHO MyNbBTUMIEKCUPOBAHHBLIX cUMBOnAa P1, 0QHOTrO Unn HeCKONbKMX CUMBONOB P2
N KOHUTrypupyemoro Yncria CUMBOSOB [JaHHbIX.

MpumevyaHune — T2-kagp AenuTcs Ha NOACErMEHTH NEPEMEHHOIO pa3Mepa.

3.6 T2-wno3 (T2-gateway): YCTPOMNCTBO, NPMHUMAIOLLIEE BXOASLLME TPAHCNOPTHbIE UK OOLLME NOTOKK
OaHHbIX U bopMUpyIOLLIEe HAa CBOEM BbIX0Ae MOTOK AaHHbIX T2-MI.

MpumevyaHune — TlloMuMo 6a30BbIX PYHKLMIA T2-LLNKO3 MOXET UMETL AOMNONHUTENBHBIE PYHKUWUKN, Hanpumep
OYHKLUIO peMYnNBTUNNEKCUPOBaHUS.
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3.7 apantauma noroka (stream adaptation): ®opmuposaHue noTokosbix kagpos BBFRAME us ctpyk-
TYPUPOBAHHLIX NOCNEA0BATENbHOCTEN AAaHHbIX C BbIXOAA MOAYNA aganTauumn pexxuma nyTem BbiMONHEHUs
Haj HUMK onepauuii 3anoNHEHUs PUKTUBHLIMKU BarTaMu, BHYTPUNONMOCHON CUrHaNM3auumn u ckpemonupo-
BaHMs.

3.8 apanTauua pexuma (conpsykeHus1 BXOASILLIMX NOTOKOB ¢ ¢hopmaTom kaHanos PLP) (mode adaptation):
Psp onepauuii no o6paboTke coaep>XuMoro Kaxaoro kaHana PLP, Bkniovasa conpshkeHue ¢ BXOASLLMUM MOTO-
KOM, CUHXPOHU3ALMIO, yAarneHne Hynb-NakeToB, LUKMMYECKUIA KOHTPOMb NO u3bbiTouHoCTM CRC-8, pasbuenne
notoka Ha nons aaHHbiXx DATA FIELD co BcraBkoy noTokoBOro 3aronoska BBHEADER B Hauano kaxaoro
nons AaHHbIX.

3.9 aktuBHanA avelnka (active cell): Aueiika OFDM B cucteme DVB-T2, koTopas He SIBNSIETCA NUIOT-
CUIHanoMm, A4YENKON 3ape3epBUMPOBAHHbIX HECYLLIMX UMW HEMOAYNUPOBAHHOW AYENKON B CUMBOSIE 3aKPbITUS
Kagpa u cnyxmt ans (popMmpoBaHUA TOYKM CUrHanNbLHOro cossesaua ana L1-curnanusauumn unu PLP.

3.10 6uTtbl koMneHcauumn cmewenmnna L1 (L1 bias balancing bits): Heucnonb3oBaHHble OUTbI B nonsix
L1-curHanu3aumm, KOTopbl€ MOTYT ObiTb YCTAHOBMEHBI B 3HAYEHUSA, YMEHbLLAOLLME pa3banaHc Hynemn m eau-
HUU B AaHHbIX L1-curHanusaumu.

3.11 6nok koposawmTbl; FEC-6nok (forward error correction block; FEC block): Habop us N, aueek
OFDM, Hecywmx Bce 6UTbI 0OAHOTO Kaapa koaosawmtel LDPC FECFRAME.

MpuMmedaHne — [OnuHa FEC-6noka 3aBMCUT OT ANMWHLI Kapa Kogo3alluThbl M Yhcna no3uuuii nepBULHON Mo-
aynayum OFDM.

3.12 6nok ¢ nepemexxeHnem no Bpemenu; TI-6nok (time interleaving block; Tl-block): HaGop sueek
OFDM, B KOTOpbIX BbINOSIHAETCA NEPEMEXEHUE MO BPEMEHU, COOTBETCTBYIOLLIEE OAHOKPATHOMY MCMONb30Ba-
HUIO NAMATU NEPEMEXUTENS MO BPEMEHM.

3.13 BcnomoratenbHblie AaHHble (auxiliary data): MocnegoBarenbHOCTb A4€EK, HECYLLMX AaHHbIE, ANA
KOTOPbIX €LLe He onpeaeneHbl napaMeTpbl MOAYNSALUM U KOAMPOBaHMUS.

NMpumMmedaHune — B cucteme DVB-C2 BecriomorarternbHble JaHHbe MOTYT GbiTh UCMONB30BaHb! 1151 3anofiHeHUs!
CErMEHTOB JaHHBIX UMW NAKETOB CErMEHTOB flaHHbIX (PUKTUBHLIMK BUTamum.

3.14 BcnomoraTenbHbIW NOTOK (auxiliary stream): INMoToK, COCTOALWMIA U3 BCNOMOraTeNbHbIX 4aHHbIX,
KOTOPbIN MOXET ObITb UCNOSIb30BaH ANs ByayLMX paclUMpPeHni CUCTEMbI AW ANS YAOBIETBOPeHns Tpebosa-
HUI BELLATENEN UNN CETEBLIX ONEPaTOpPOB.

3.15 my6uHa nepemexeHusa (interleaving depth): MakcumanbHoe paccrosaHue, Ha KOTOpOe PasHOCATCA
COCeHNE CMMBOSbI MO ANWHE NOCNeA0BaTeNsHOCTU, NOABEPraeMon NePEMEKEHUIO.

3.16 rpynna MISO (MISO group): Mpynna nepeaaryukos 1 Unu rpynna nepeaaTymkos 2, K KOTOPOW npu-
HaanexuT oTaenbHbIn nepegatynk cetn MISO u koTopas onpeaensier Tun 06paboTku, OCYLLECTBNSAEMOW Hag
AYEiKamMK JaHHbIX U MUNOT-CUTHANaMMU.

MpumedyaHue — CurHasbl OT NepefaTHnKoB, OTHOCALLMXCS K pasfiUYHBIM rpynnaM, 06beanHSIOTCS B NpueM-
HUKe oNTUMarbHBIM crnoco6oMm.

3.17 penepemexeHue (de-interleaving): MeToa nepectaHOBKM CUMBOSOB B NPUHUMAaEMOW NocnesoBa-
TENbHOCTU C LENbI0 BOCCTAHOBMEHUS UCXOAHON CTPYKTYPbI LMAPOBOro cUrHana, nogseprHyToro nepemexe-
HUo (onepauus, o6paTHas NepemMexeHUHo).

3.18 penepemexuTensb (de-interleaver): YCTponcTBO, OCYyLLECTBALOLEE YHKLMIO AenepeMexeHns.

3.19 aMHamunyeckaa L1-curnanusaumua (dynamic L1-signalling): CurHanusauumsa ans nepeoro ypoBHA
(L1) cuctembl DVB-T2, cocTosiLiasi 3 napameTpoB, KOTOPbIE MOTYT MEHATLCA OT 0A4HOro T2-kagpa K Apyromy.

3.20 anuTenbHOCTb aKTUBHOro cuMBona (active symbol duration): PasHocTb Mexxay obLuer anutens-
HOCTbIO CMMBOMA U ANUTENbHOCTLIO BbIGPAHHOMO 3aLUMTHOIO MHTEpBana, paBHas NMpPOU3BELEHUIO pasmepa
BlrN® Ha onUTenbHOCTb aNeMEeHTapHOro nepuoaa.

MpuMmeyaHue — Cwm.[6]

3.21 3asepwarowan L1-curHanusaumsa (L1-post signalling): PacwmpeHnHaa nocrcurHanusaumsa ans
ypoBHs L1, nepeaaBaemas B cumBonax P2 nocne npeasaputensHoi L1-curHanusaumm u cogepkawiasn 6onee
aetanbHyo nHgopmauuio o cucteme DVB-T2 n kananax PLP.

MpumevaHue — [InA 3aBepliatoweit L1-curianmsaunm ycTaHoBNeHbl NepeMeHHbIe napaMeTphl AfMHBI NONS,
TUNOB KOAUPOBAHUA N MOAYNALIMN.
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3.22 sanonHeHue (puktMBHBLIMKM 6uTamm (padding): MeTtoa perynupoBku CpesiHen CKOPOCTU Nepeaaqn AaH-
HbIX UMK BbIPABHWUBAHWS ANMHBI KAAPa 32 CHET 3arONHEeHUs1 He3aHATON YacTn NONA AAHHbIX He3HaYaLMMK GuTamu.

3.23 samuTHbIM MHTEepBan (guard interval): IHTepBan BpeMeHn Mexay akTMBHbIMU YacTAMU CUMBONA
OFDM, cnyxawmin AnA 3almTbl OT OTPAXKEHUI pagmocurHana u nepexoaHbix NoOMexX Mexay CUMBOMaMM.

MpuMmevyaHne — OBLIMHO UMEET BUA LMKIUYECKOro npedukca, T. €. 0KoOHevHoi Yactu cumsona OFDM, ao-
NOMHUTENLHO NepeaaBaeMoi Nepes ero akTMBHOM YacTblo (cM. [6]).

3.24 upentndpukatop PLP; PLP_ID (PLP Identifier; PLP_ID): 8-6utoBoe none, kotopoe B cucremax
DVB-x2 0AHO03Ha4YHO naeHTMULMpyeT KOHKPETHbLIN kaHan PLP B npegenax obLuero nepegasaemoro curHana.

MpumMmevyaHue — OauH u ToT e PLP_ID MOXeT BCTpevaTbesl B OAHOM WU HECKONBKUX Kagpax cynepkagpa.

3.25 uHKancynupoBaHHbIM NOTOK o6bwero HasHauveHus; GSE (generic encapsulated stream;
GSE): lNoToKk nakeToB nepemMeHHOW Unu (MKCMPOBAHHOMW ANWUHLI, KOTOPAsA CUTHaANU3UPYETCA B 3aronoBkax
GSE-nakertos.

MpumevyaHne — Cwm.[4].

3.26 untepdenc moaynaropa T2-MI (modulator interface T2-Ml): Uutepdeinc nepeaayn chopMmmpo-
BaHHbIX BB-kagpos, uidpopmauuu L1-curHanusauum, noToKoOB BCNOMOraTerbHbIX JAHHbIX, METOK BPEMEHN U
APYrMX AaHHbIX Mexay T2-unmio3oM n Mmoaynsimm BICM MoaynsiTopoB yaaneHHbIX nepeaartyukos npu pabore
cucrembl DVB-T2 B pexsime 0JHO4aCTOTHON CETU.

3.27 xapp OFDM (OFDM frame): YacTtoTHO-BpEMEHHAasA CTPYKTypa AaHHbIX, COCTOALWAs U3 psaga no-
cnepoBarernbHbix cumBonoB OFDM, kaxabiii M3 KOTOPbIX COAEPXKUT MOSHbIA HA0OP HeCymMX ¢ NEPBUHHON
MoaynsiLmen.

3.28 xaap xoposawmutbl; FEC-kaap (forward error correction frame; FECFRAME): bnok FECFRAME
MHGOPMALIMOHHBIX 1aHHBIX W MPOBEPOYHBLIX CUMBONOB ANMHON Ny, (16 200 nnu 64 800 6uT), hopmrpyembIX
OZ1HOW Npoueaypoi kackagHoro koauposanus (koasl BYX n LDPC) notokosoro kagpa BBFRAME B noagcucre-
Me 3aLumThbl OT OLLUMBOK.

3.29 kaap nepemexenusn (interleaving frame): Jlornyeckan CTpykTypa AaHHbIX, OTHOCALWAACA K KOH-
kpeTHoMy PLP, ansa kotopoin B mogyne BICM ocyLuecTenaeTca AMHaMU4YeCKoe BblAeneHne NPonyCckHOW Cno-
COBHOCTU G MOfyyYeHneM LEenoro, AMHaMMYECKN U3MEHSIIOLLErocsl Ymcna 6nokoB KOAO03aLMTbI, U UMEIOLLas
(PUKCUPOBAHHOE COOTHOLLEHUE C T2-kaapamu.

3.30 kagp nepcnekTuBHOro pacwupenus; FEF-kaap (future extension frame; FEF): T2-kagpbl, CTpyk-
Typa KOTOpbIX He onpeAeneHa B AencTayolleM ctangapte ETSI Ha cuctemy DVB-T2.

MpumevyaHuns

1Cm. [1].

2 Kagpbl FEF ncnonb3ytoT Kak peseps MecTa ANS WHOopMaLuK, KoTopas MOXET NosABUTLCA (Hanpumep, ANs npo-
cuneit T2-Lite u DVB-NGH — cwM. [7]) n nepefaBaTbes No cucteme B ByayLleM Kak perynspHble T2-kagpbl. Mcnonb3osa-
Hue FEF-kagpoB He sBnsieTcs obssaTeneHbiM (cM. [1]).

3.31 kaHan PLP tuna 1 (type 1 PLP): Kanan PLP, umetoLmin ToNeko 0AUH CErMeHT B T2-kagpe.
MpumevyaHune — KaHan PLP Tuna 1 nepegaetcsa nepen ntobbim kaHanom PLP Tuna 2.

3.32 kaHan PLP Tuna 2 (type 2 PLP): Kanan PLP, umetowmn asa u 6onee nogcermeHta B T2-kagpe.
MpuMmevyanune — Kanan PLP Tuna 2 nepepaetcs nocne nto6oro kanana PLP Tuna 1.

3.33 kaHan du3anyeckoro ypoBHSA; kaHan PLP (physical layer pipe; PLP): KaHan ¢ ycTaHOBNEHHbIMU
HEM3MEHHbIMW napamMeTpamu nepeaadmn (BKYas BUg MOAYNSALUM, KOAOBYIO CKOPOCTb, rMyOuUHY nepemexe-
HUS BO BPEMEHM), NnepedaBaeMsblil B 3aaHHbIX NMOACETMEHTaxX C UCNONb30BAHUEM MYNLTUNIIEKCUPOBAHUS C
BPEMEHHbIM pasaeneHuem.

MpumevyaHune — KaHan PLP mMoxeT nepeHOCUTb OAHY WU HECKOMBKO Cryx®.

3.34 kBagpaTypHas aMnnUTyaHaa moaynsumMa ¢ Yucrnom nosuumui m; m-QAM (m-ary quadrature
amplitude modulation; m-QAM): Cnoco® moaynsauun, npu KOTOPOM ABE HECYLUME, CABMHYTLIE NO ¢hase Ha 90°,
MOAYMUPYIOTCA NO aMnUTy4e Kaxaas cBOMM LUEPOBbLIM CUrHANOM C KOHEYHbIM YUCIOM YPOBHEN amnnuTy-
Abl U 3aTEM CKIaAblBalTCA APYr C APYroM, NPy 9TOM NPU PaBeHCTBE YMCIa YPOBHEN B KBAAPATYpPHbIX KaHanax
pesynbrat MOAYynsAUMK NPeAcTaBnser coboi NPAMOYrofibHOE CUrHanNbLHOE CO3BE3AUE M3 M TOYEK.

MpuMmevyaHue — B cucreme DVB-T2 m = 16, 64, 256 (cm. [8]).
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3.35 kog boy3a — Yoyaxypu — XokseHrema; BYX (Boze-Chaudhuri-Hocguenghem code; BCH):
Linknuueckuit 6roKoBbIi KOA, UCNONb3YeMbIi B Ka4ECTBE BHELLHETO KOAA AN UCNPABNEHUSI MHOXXECTBEHHbIX
ownboK B kaHane nepeaayun gaHHbix B cuctemax DVB BTOporo nokoneHus.

3.36 xop C Manoi NNOTHOCTbLIO NPOBEPOK HA YeTHOCTb; LDPC (low-density parity-check code; LDPC):
BnokoBbIN NUHENHBIN KOA, UCNONb3yeMbIli ANA UCNPaBIIeHUS OLWMBOK B KAYECTBE BHYTPEHHETO KOAA B KaHane
nepeaauu aaHHeix B cuctemax DVB BTOpOro nokoneHus.

3.37 kxopoBas cKopocTb (code rate): OTHOLIEHWE Yncna CUMBOIIOB UCTOYHUKA K YMCIy CUMBOJIOB KOAA
Ansa kogupyemoro 6noka unu nocneaoBaTenbHOCTU CUMBOSIOB.

3.38 KOHTPONb LMKITUYECKUM U3OBITOYHBIM koaoMm; CRC (cyclic redundancy check; CRC): Anroputm
oBHapy>xeHus owMOKM Ha ypOBHE NakeTa, NPU KOTOPOM U3ObITOUHbIE NPOBEPOYHbIE OUTLI FEHEPUPYIOTCA LiK-
KIIM4ECKUM anropuTMomMm.

MpumeuaHue — B cucreme DVB-T2 npumensiot kogsl CRC-8 u CRC-32 ¢ 8- n 32-6utoBbiMM crioBamu coOT-
BETCTBEHHO.

3.39 kondurypupyeman L1-curbanusauma (configurable L1-signalling): Curnanusauus ypoBHs L1 B
cucteme DVB-T2, cogepxxawian napameTpbl, HE M3MEHAIOWMECA B TEYE€HWUE ANUTENbHOCTYU cynepkaapa.

3.40 moaynb BICM (BICM module): YcTpoincTeo, B KOTOPOM NPOM3BOAUTCS BHELUHEE KOAMPOBaHWE
BYX, BHyTpeHHee koaupoBaHue LDPC, nepemexeHne GuUTOB U conocTtasfeHne GUTOB TOYKAM CUFHANbLHOIO
co3Be3aus BbIOPAHHOIO BUAA MOAYNAUMK.

3.41 moaynb apantauum notoka [apantep notoka] (stream adaptation module; stream adapter):
Llens 6nokoB, BxoasiLLMX B cOCTaB npoueccopa cucrem DVB BTOpOro nokoneHusi, npeodpasyiowmx nocne-
[0BaTenNbHOCTU AAHHBIX, NOCTYNAIOWMX C BbIXOAA MOAYNA agantauun pexxuma, u bopMupyIoLLIMX Ha CBOEM
BbIX0Ae noTokosble kaapbl BBFRAME, nogasaemble 3aTem Ha Bxoa moayna BICM.

3.42 moaynb apantauuu pexuma [agantep pexuma] (mode adaptation module; mode adapter): Lienb
OnokoB, BXOAALLMX B COCTaB npoueccopa cuctem DVB BTOpPOro nokoneHus, BbINOSHAIOLLMX COMNPSXKEHNE BXO-
AAWMX NoToKoB ¢ dhopmatoM kaHanos PLP, cMHXpoHu3aumio, yaaneHne Hynb-nakeToB, LMKITMYECKUIN KOH-
TPOsb Mo M3bbiITouHOCTU CRC-8 1 pasbueHne notokoB Ha nons aaHHbix DATA FIELD co BcTaBkoi 3aronoBka
BBHEADER B Hauane kaxaoro nons JaHHbIX.

3.43 HenpepbiBHbIE NuNoT-curHanbl (continual pilots): MNMunoTt-curHansl, pasMewaeMbole B npeaenax
fAiYeek C PUKCUPOBAHHBIMU MO3ULIUSMU BHYTPU CUMBOIIOB M kaapoB OFDM.

3.44 HenpepbIBHLIA NOTOK 06wWero HasHayeHuna; GCS (generic continuous stream; GCS): Motok B
BWAE HEMPEpPbLIBHOW NOCneAoBaTenbHOCTU OUTOB Oe3 KakoW-nmbo NakeTHON CTPYKTYPbI, MU NOTOK NAKETOB
nepeMeHHoW AnuHbl 6e3 curHanuaauum O pacnosioKEHUU TPaHUL, NAKETOB, UMK NMOTOK MAKETOB NOCTOAHHOM
ONWHbI, NpesblwaioLwen 64 Koaur.

3.45 obwan anutenbHocTb cumBona (overall symbol duration): Cymma AnMTENLHOCTM aKTUBHOM Ya-
ctu cumeona OFDM u AnUTenbHOCTM BbIGPAHHOTO 3aLMTHOTO MHTEPBANA.

3.46 oowui PLP (common PLP): Kanan PLP, umeloumin oauH cermeHT B T2-kaape, nepeaasaembliii No-
cne L1-curnanusauum n mobbix A4eeK KOMNEeHCaLUM CMELLIEHUA U coaepkalumii o0Lme AaHHbIe, COBMECTHO
MCNonb3yemble HeCKONbKUMU kaHanamu PLP.

3.47 o6bIuHbIN cumBon (normal symbol): Cumeon OFDM B T2-kaape, KOTOPbIi He SIBNSiETC cumMeonoM P1,
P2 unu cuMBONOM 3akpbITUs Kagpa.

3.48 oanovacrtotHas cetb; SFN (single frequency network; SFN): Cetb achupHoro uudposoro seia-
HUA, B KOTOPOIM HECKOSILKO NepeaaryukoB O4HOBPEMEHHO U3Ny4aloT OAUH U TOT XKe CUrHar no O4HOMY 4acToT-
HOMY KaHany.

3.49 oTHOCUTENbHLIN 3aWMTHBLIN MHTepBan (guard-interval fraction): OTHOLWEHUe ANUTENBHOCTH 3a-
WWUTHOrO UHTEpBana K ANUTENbHOCTU akTUBHOW YacTu cumsona OFDM.

3.50 naket (packet): MocneaosaTenbHOCTb MHAPOPMALMOHHBIX M CnyxebHbiXx BUTOB, NepeaaBaemas,
obpabaTbiBaemMas M KOMMyTUpPYyeMas Kak eAuHoe Lenoe.

3.51 nepBuyHasa mogynauua (primary modulation): Moaynauma kaxxaon oTAENbHON HECYLLEW, BXOAS-
Len B COCTaB OPTOrOHANbHOIO YacTOTHOro pacnpeaenenus Hecywmx OFDM.

3.52 nepemexenume (interleaving): MeToa nepectaHOBKM CMMBOSIOB NEpeaaBaemMoro curHana ¢ uenbio
MX AeKOpPENUpPOBaHUs AN UBMEHEHUA pacnpeaeneHus owmnbok npu obpaboTke curHana Ha npueme.

MpumeyaHue — llepemexenne 6UTOB, A4eeK U NepemexeHne no speMenn B cucteme DVB-T2 npoBoauTca
pa3fenbHO AN KaXaoro kaHana usndeckoro yposHs PLP.
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3.53 nepemexeHue no cumBonam (symbol interleaving): MeTtog nepemMexeHus, OCyLLEeCTBRAEMbIN Ny-
TEM NepecTaHOBKW CUMBOJSIOB B BUAE CIIOB AaHHLIX B NepefaBaeMoi NoCnefoBaTenbLHOCTU 40 MOAYNALUK
curHana.

3.54 nepemexeHue no outam (bit-wise interleaving; bit interleaving): BrniokoBoe nepemexeHue,
OCYLLUECTBIIAEMOE NMyTEM NMepecTaHOBKM GMTOB NepegaBaeMoiil NocnefoBaTenbHOCTM Ha BbIXOAE Koaepa
LDPC.

3.55 nepemexeHue no Bpemenu (time interleaving): Bnokosoe nepemexeHne, oCyLLECTBNSAEMOE Ha
BbIxoae noacuctemMbl BICM ¢ uenbio 3awmTbl OT NPOAOIHKUTENBHBLIX UMNYNbCHBIX NOMEX.

3.56 nepemexeHune no yactore (frequency interleaving): MNepemexeHne ¢ ncesgocnyyanHbIMu nepe-
cTaHoBKamu, ocyllectensiemoe nepea OBMN® cumsonos B curHan OFDM ¢ Uenblo 3awmThbl OT CENEKTUBHbIX
YaCTOTHbIX NOMEX.

MpumevyaHue — lepemexeHne No YacToTe NPOBOAUTCA e[NHOOOPA3HO cpasy Haf BCEMM KaHanammn gusnye-
cKkoro ypoBHsi PLP.

3.57 nepemexeHue sueek (cell interleaving): NepemexeHue ¢ ncesaocnyv4anHbiMU NepecTaHoOBKaMM,
OCyLLEeCTBNSAEMOe Nocne conocraeBneHns kombuHaumin 6utos Bektopos | 1 Q u3 nons FECFRAME To4ukam
CUrHanbHOro co3Be3auns.

3.58 nepemexurtens ¢ moaudmkauuen cronéuoB (column-twist interleaver): BnokosbI nepemexm-
Tenb nNo 6uTam CO CMELUEHMEM HavanbHbIX MO3ULIMIA 3aMUcK B CTONOLbI.

3.59 nepemexurenn aveek (cell interleaver): YCTpoicTBO, OCYLLECTBNAIOLLEE NCEBAOCMYYaNHYIO nepe-
CTaHOBKY sideek BHyTpu FEC-6noka ¢ usmeHeHneM xapaktepa nepectaHoBku oT ogHoro FEC-6noka k cneay-
OLLEMY.

3.60 nunot-curiansli (pilots): Habop cnyxebHbix HecyLux B coctase kagpa OFDM, npeaHasHayYeHHbIX
AN KagpoBOi CUHXPOHU3aUUK, YACTOTHON U BPEMEHHOW CUHXPOHU3ALIMU, OLIEHKM COCTOSIHWSA KaHana u uaeH-
TUhUkaumm pexxuma nepegauu.

3.61 nnaHupoBuWKK (Scheduler): ®yHKUMOHANbLHLIA 3MNEMEHT, 3ajalowWuMin pacnucaHue nepegaym
BB-kaapoB M TOYHBIA COCTaB KaApOBON CTPYKTYPbl NyTEM pacrnpeaeneHus Cekuui BXOAHbIX NOTOKOB OMTOB
no BB-kagpam, 06pasyoLmm Ka)ablii KOHKPETHLIN Kaap NepemexeHus, ConocTaBneHne CerMeHToB U noacer-
MEHTOB kaxaoro kaHana PLP aueinkam T2-kagpa, cosgaHue u BBoA AUHAMUYECKON MHOpMaLUUKn O KOHAMUry-
pauumn B cOOTBETCTBYIOWME KaHanbl PLP u B reHepatop L1-curnanusauumu.

3.62 noBoport co3Be3aua (constellation rotation): Metog chopmupoBaHua curHana ¢ ksagpaTtypHoOn Mo-
Aynaumeii, npu KOTOPOM UCXOAHOMY CUTHaANbLHOMY CO3BE3AMIO NMpuaaercs hasoBblin CABUM B KOMIMIIEKCHOW
NMOCKOCTU HA HEKOTOPBIIA Yron oTHOCUTENLHO ocet | n Q.

NMpuMeuyaHue — [pu nepefade cUrHana c NOBOPOTOM CO3BE3AUS €ro KBafpaTypHbIE KOMMNOHEHTHI | u Q pas-
JlensIoTCs ¢ 3aflepXKOoi KOMMOHeHTa Q Ha OAHY SYeiKy C NMOCNeAyIolWMM NepeMeXeHneM, B pesynsTaTe KOTOporo OHM
nepepaloTcsl B pasfivyHoe BpeMsl U Ha pasnuyHbIX YacToTax, YTO UCKIIOYaeT OAHOMOMEHTHOE MOpaXeHue MoMeXoil B
KaHare cpasy ByX KOMMNOHEHTOB.

3.63 noagcermeHT (sub-slice): MNpynna sueek u3 ogHoro kaHana PLP, koTopble nepes 4acTtoTHbLIM nepe-
MexeHuem nepegaiorca B aktueHbix OFDM-auelikax co cneayowmmmn apyr 3a Apyrom aapecamu B T2-kaape
(B 0OAHOM paano4acTOTHOM KaHane).

Mpumevyanne — Cm. [1].

3.64 notok T2-MI (T2-MI stream): MNorok naketoB T2-MI, HecyLmx T2-gaHHble 0AMHOYHOTO Npocduna T2 u
ONUUOHasNbHO HENPOUNbHBIE JaHHbIE C ONpeeneHHbIM 3Ha4eHueM naeHtudukaropa noroka T2-Ml.

3.65 noToK o6wero HasHaYeHusi ¢ PMKkCMpPOBaAHHONW AnNuHOM naketoB; GFPS (generic fixed-length
packetized stream; GFPS): [NlakeTupoBaHHbIN NOTOK J@HHbIX, COCTOALLMIA U3 NAKETOB MNOCTOSAHHOW ASNNHLI (HE
Oonee 64 K6aiT) u 6aUTOB CUHXPOHM3ALIMMU.

n pumMmedyaHue — ﬂaHHblﬁ cbopmaT 6bin BBeAeH And COBMECTUMOCTU CO CTaHAapToOM Lll/l(ppOBOFO CNyTHUKOBOIo
BeljaHUa DVB-S2, Ho MoxeT GblTb 3aMeHeH Ha notok GSE (cm. [1]).

3.66 notokoBbIi 3aronoBok [BB-3aronoBok] (baseband header; BB header): MNMone dukcupoBaHHoOM
AnuHbl 10 Garitos (80 6uTOB), A0OABNSAEMOE B HAYANO KAXA0ro NOTOKOBOIO Kagpa C LEnblo CUrHanusauyum o
TUNE BXOAHOTO NOTOKA U pexume ero o6paboTku.

3.67 notokoBbIi kagp [BB-kaap] (baseband frame; BB frame): Kagp dukcmpoBaHHON AnWHBI, NOCTY-
nawowwmii Ha Bxoa moaynsa BICM n cocTosimii 3 NOTOKOBOIO 3aronoska, 6noka AaHHbIX BXOAHOTO NOTOKA U
(npu Heo6xo0aMMOCTH) GUTOB 3anNONHEHMS U/UNKU CUTHANKU3ALIMK.

6
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MpumevyaHue — [loToKOBbIE Kagpbl ABMASAIOTCA OCHOBHOW €4MHULEN B NOrMYECKOR CTPYKTYpe KafipupoBaHus B
cucteme DVB-T2 u o6pasytoT BxofHbIe faHHble AN O4HOM NpoLeAypbl KOPPEKTUPYIOLWEro KogupoBaHus B kogepax BUX
n LDPC. [InnHa noToKkoBOro Kagpa 3aBUCUT OT YCTAHOBINEHHOMW KOJ0BOI CKOpocTu koaepa LDPC.

3.68 npeambyna (preamble): Mona cumsonos P1 u P2 B T2-kaape, cnyxawme ana nepeaaqv uHgop-
mauum L1-curHanusauum.

3.69 npeaBaputenbHas L1-curnanusaumsa (L1-pre signalling): MpeaBaputencHas curHanu3auma ans
ypoBHA L1, nepenasaemas B cumBonax P2 u cogepxaiias OCHOBHYKO MH(popmayuio o cucteme DVB-T2 u
uH(opmaLmio, HeobxoaAUMYIO Ana AeKkoaupoBaHus BuToB 3aBepLuatowen L1-curnanusauuu.

MpumevaHuna

1 ina npeaBapuTenbHoii L1-curianusayuu ycraHoBneHbl (OUKCMPOBaHHbIE NapaMeTpbl AMUHBI MO, KOAUPOBaHUSA
1 MOAYNALMN.

2 UndpopmaLmsa npeaBapuTenbHoO L1-curHanusaummn octaeTcs HEU3MEHHOW B TeYEeHWe BCero cynepkagpa.

3.70 npodunb T2-Base (T2-Base profile): MonHbiti Habop koHdurypauun cuctembl DVB-T2, no3so-
NAOLWKX MOCTPOUTb OCHOBHbIE BAPUAHTbLI CUCTEMbI, ONMTUMU3UPOBAHHbLIE ANA NpUema Ha PUKCMPOBAHHBIE U
MOOUNbHbLIE TEPMUHATDI.

MpumevyaHune — Bnpodune T2-Base ana sewaHua curdana OFDM gonxHa ucnonb3oBaTkes nofoca 4actoT
paanokaHana wmpuHoi 8 ML,

3.71 npocdune T2-Lite (T2-Lite profile): OrpaHuyeHHbI Habop koHUrypauui cucremol DVB-T2, onTu-
MU3MPOBAHHbLIX AN NpMeMa Ha MOBUIbHbIE TEPMUHATBI.

MpuMevyaHua

1 B npocune T2-Lite gns Bewanmsa curHana OFDM gorxHa UCnonb3oBaThCs Nofioca YacToT paAuoKaHana Lmpu-
HoW 1,712 MI"w.

2 BapuaHT ¢ WnpuHoi nonocel YactoT 1,712 MMy cOOTBETCTBYET NNAHMPOBaHUIO YaCcTOT ANSA CUCTEMbI LUpoBOro
3ByKoBoro BellaHusi T-DAB (cm. [6]).

3.72 npamoe ucnpaeneHue owundok; FEC (forward error correction; FEC): Anroputm koauMpoBaHusi
AaHHbIX, I'IO3BOJ'I$IIOLIJ,VI17I aBTOMaTU4YECKU 06Hapy)KI/IBaTb 1 ucnpasndTb owmnbku B NPUHUMAEMBbIX AAHHbLIX 3a
CYET BBEAEHMUS AOMOMHUTENbHBIX U3OLITOYHBLIX CUMBOSOB B NepeAaBaeMyto NOCNeA0BaTENbHOCTb.

MpumeyaHus

1 TepMUH OTHOCUTCA K 3aLUUTe JaHHbIX Ha KAaHaNIbHOM YPOBHE MOAEMU B3aUMOCBA3MN OTKPLITBIX cuctem (BOC).

2 TepMUH «MpsiIMOe WUCTpaBrieHWe OLNGOK» YacTo UCronb3yeTcst B 6onee WNPOKOM CMbICIe, OXBaTbiBas Kak UC-
npasrieHne GUTOBLIX OLMBOK, BOHUKAIOLMX U3-3a UCKaXXEHMIA CUrHana Ha (hU3NHECKOM YPOBHE, Tak U ucnpasneHue (Boc-
CTaHOBMNEHMWE) NOTEPSAHHLIX NMAKETOB B KaHanax co cTupaHmaMu (cMm. [9]).

3.73 ncesaocnyuaitHas OBOUYHaA nocreaoBareribHOCTb; PRBS (pseudo random binary sequence;
PRBS): MNMepuoanyeckan nocnegoBaTenbHOCTb ABOUYHBIX CUMBONOB, KOTOpPas reHEpUpYyeTCa AeTEPMUHUPO-
BaHHbIM 06pa3omM, HO npu 3TOM o6nagaeT BCEMMU CTAaTUCTUUECKMMU CBOWCTBAMM, NPUCYLLUMU CRyYanHOMY
npoLeccey.

3.74 nyctasa savenka (dummy cell): OFDM-a4eiika, 3anonHaeman ncesaocny4anHbIMM AaHHbIMU, KO-
TOpasi MCNOMNb3yeTCs B KAYECTBE PE3EPBHON EMKOCTU M He npeaHasHadveHa ansa L1-curHanusauuu, nepeaayun
kaHanos PLP unu BcnomMorarensHbIX NOTOKOB.

3.75 pasmep BIN®P (FFT size): NMapameTp 6bicTporo npeobpasosanHna dypee (Brd), YNCneHHo pasHbIn
MaKCUManbHO BO3MOXHOMY uucny obpabarbiBaembix HecyLymx OFDM (dakTuieckun cymme ncnonb3yembix u
OOHYNEHHbIX HECYLLMX).

MpumevyaHue — B cucreme DVB-T2 pasmep BINd moxeT umeTb cneayrowme sHavenuns: 1K, 2K 4K, 8K, 16K, 32K

3.76 pa3Hoc Hecywux (carrier spacing): PasHuua Mexay HOMUHaNbHLIMK YacToTamm NobbiX ABYX CO-
CeAHUX NepBUYHbIX HecyLumx cumaona OFDM.

MpuMmevyaHue — 3HayeHWe pasHOCa HECYLLUX YUCIIEHHO PaBHO 06paTHOWN BENUYMHE OT ANUTENBHOCTU aKTUB-
Horo cumona OFDM.

3.77 pacceuBaHue 3Heprum (energy dispersal): Cnocob ymeHbLUEHNA NUKOB CNEKTPanbHOW NNOTHOCTU
MOLLIHOCTU PajMOU3NyYEHUA NyTemM NpefHaMEPEHHOro nepepacnpeaeneHus MOLWHOCTU B 3aBUCUMOCTHU OT
4acToThl.

3.78 paccpepnoToyeHHble nunoT-curHansl (scattered pilots): Munor-curhansl ¢ npegonpeaeneHHbI-
MU aMnNnMTyaoin u pasou, cnyxawme Ang AMHAMUYECKOW OLIEHKM XapakKTepUCTUK KaHana u pasMmeliaemble
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BHYTpM kagpa OFDM B aueinkax ¢ USMEHAIOLWMMUCA NOSULMAMM OT CUMBONMA K CUMBOJTY, HO C PerynsipHbIMu
MHTEepBanamMm BO BPEMEHU 1 NO YacToTe.

3.79 pesepB ana ucnosnb3oBaHuA B byaywem (reserved for future use): Jllo6oe none notoka, koTopoe
He UCMONb3yeTcs B AENCTBYIOLLEN cneuudukauum, HO MOXeT OblTb UCNONBL30OBAHO B OyayLEM NpU pasBUTUU
CUCTEMDI.

MpuMedvyaHne — 3HadeHue NoBGOro Noms, NOMEYEHHOrO Kak pe3eps ANA UCMOoNbL30BaHMA B GyayLeM, OMKHO
6bITb PABHO HYSIHO, MHaYE OHO AOSMKHO BbITh OMpeaeneHo.

3.80 cermeHT (slice): Habop Bcex a4veek PLP, koTopble conocrasneHbl onpeaeneHHomy T2-kaapy du-
3M4eCKOro ypoBHS.

MpumeyaHne — CerMeHT MOXeT ObiTb pasfeneH Ha nogcermeHTsl (subslice) (cMm. [1]).

3.81 curnanbHoe cosBesaue (signal constellation): leomeTpuyeckoe npeacrtaBneHUue aHcaMbna curHa-
OB C LMPOBON MHOTOMO3ULIMOHHOW MOAYNALMEN B OTCHETHBIE MOMEHTbLI BPEMEHU Ha BYMEPHON KOMNNEKC-
HOM NSIOCKOCTHU.

3.82 cumon OFDM (OFDM symbol): MuHumanbHbIi 3neMeHT nepeaasaeMoro CurHana, BKno4aoLmn
B cebs B yacToTHOW 06racTu nonHbii Habop akTuBHLIX HecyLmnx OFDM (kaxxaas ¢ CobCTBEHHbIMW KOOpAUHA-
Tamy TOYKU CO3BE3AMSA) U COCTOSALLMI BO BPEeMEHHO 06racTu U3 nofnesHol 4acTu 1 3aluTHOro MHTepeana.

3.83 cumBon P1 [cumBon 1 npeam6ynbi] (P1 symbol; preamble symbol 1): CumBon nunot-curHana
NOCTOAHHON ANWHbI ¢ Mogynauuen DBPSK, nepeHocAwmn 7 6uT nudopmayumn curHanusagum B nonax S1 u
S2 1 HaxogAWMIiCA B HaYane kaxgaoro T2-kagpa, nepegasaemMoro no paguov4acTtoTHOMY KaHany.

MpumedvaHne — OcHoBHOe HazHa4YeHne cuMeona P1 — sTo uaeHTudukauynsa npeambynel cuctemsl DVB-T2 B
npouecce BLICTPOro NepBoHavanbHOro CkaHWpoBaHUs NONOCH pajuokaHana, yCTaHOBNEHNE BPEMEHHOW CUHXPOHU3aLuK,
ornpeAeneHne cMeLLeHNs YacToThbl U curHanusauumsa o oopmare npeambynel, Tune cumsona P2, pasmepe BN n sawut-
HOro WHTepBana.

3.84 cumBon P2 [cumBon 2 npeambynbi] (P2 symbol; preamble symbol 2): Cumon nunoT-curHana,
pacnonoXeHHbIi cpasy nocrne cumsona P1, ¢ TeM >xe pasmepom BlMNP u 3awmTHBIM UHTEPBASIOM, KaK Y CUM-
BOMOB AaHHbIX.

MpumevyaHue — Yucno cumeonos P2 3aBUcUT oT pasMepa BINd. Cumornkbl P2 ucnonb3ylot 4nsi TOMHONR Bpe-
MEHHOW 1 YaCTOTHOW CUHXPOHU3aLMK, a Talke ANA NepBoHaYanbHOW oLeHKU kaHana. CuMBonbl P2 HecyT uHdopMaLmio
curHanusayuu L1 n L2, a Taioke MOryT nepeHoCcUTb AaHHble.

3.85 cumBon 3akpbITUA Kagpa (frame closing symbol): Cumeon OFDM ¢ 6onee BbICOKON MNNOTHOCTbLIO
NUNOT-CUrHaNoOB, NepeaaBaembiit B KOHUE T2-kagpa npu onpeaeneHHbIXx KoMbuHauuax pasmepa brd, sawmr-
HOro uHTepBana u Habopa paccpeaoTOYEHHbIX MUIIOT-CUTHATOB.

3.86 cuctema DVB-T2 [cuctema T2] (DVB-T2 system; T2 system): Cuctema umdpoBOro HasemMHoro
TENeBU3NOHHOIO BELLIAHUS BTOPOro NOKONEHUS.

3.87 cuctema goctaBku (delivery system): ®usmyeckasn cpega, no KOTOPON OT UCTOMHMKA K nony4are-
N0 NepesaloTCsl OAUH UMN HECKOMbKO MYMNLTUMNIEKCOB.

MpumeuaHne — ODYHKUUM CUCTEMBI AOCTABKA MOTYT BLIMOSHATbL, HANPUMeEP, CNYTHUKOBAsA CUCTEMA, LUIMPOKO-
NOSOCHLIA KoaKcuarnbHEIA kabenb, ONTUYEeCcKoe BONIOKHO, Ha3eMHBI KaHan OfHOro NyHKTa usny4eHunsa (cm. [3]).

3.88 ckpembniep (scrambler): YcTponcTBo 6€3b130bITOMHOIO Npeobpa3oBaHua ABOUYHBIX AAHHbLIX B KO-
[AOBYIO NNOCNe10BaTeNbHOCTb, CUMBOSILI KOTOPOI pacnpezeneHbl N0 NCEBAOCIYY4aNHOMY 3aKOHY.

3.89 ckpemOnupoBaHue (scrambling): MNMpouecc 6e3b136LITOMHOIO NPeobpazoBaHUA ABOUYHBIX AAHHbIX
B KOAOBYIO MOCIE0BaTENbHOCTb, CUMBOIILI KOTOPOW pacnpeaeneHsbl No Ncesaocny4anHoMy 3aKOoHy.

3.90 ctrangapt DVB-T2 (DVB-T2 standard): EBponenickun craHaapt ETSI EN 302 755 Ha cucremy
3(PUPHOro Ha3eMHOTo LUPOBOro TEMEBU3UOHHOIO BELLIAHUS] BTOPOTO MOKONEHUA.

3.91 cynepkaap (super-frame): YactoTHO-BpeMeHHasi CTpyKTypa, COCTOALLAA U3 onpeaeneHHoro Yicna
cneaylowmx apyr 3a aApyrom T2-kagpos.

3.92 TpaHCcnoOpPTHbLIN nakeT (transport packet): MakeT AaHHbIX PUKCUPOBAHHON AnuHLI B 188 GalToB,
BKMO4as 3aronoBok u3 4 6anTos, cogepxaluuin AaHHble, onpegensieMble craHgaptom MPEG-2.

Mpumeyanune — Cwm.[2]
3.93 TpaHcnopTHbIN NOTOK; TS (transport stream; TS): MNocneaoBaTenbHOCTL TPAHCNOPTHLIX NAKETOB,
MYNBTUMIIEKCMPOBAHHbIX B OAUH NOTOK.
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3.94 ypoenb 1 [L1] (layer 1; L1): O6o3HauyeHne nepeoro (P13n4eckoro) ypoBHs 3TaroHHON MoAeniu
B3aMMOCBS3M OTKPbITbIX CUCTEM.

MpumedaHue — Cm. FOCT P UICO/MOK 7498-1.

3.95 ypoBeHb 2 [L2] (layer 2; L2): O603Ha4YeHne BTOPOro (KaHasibHOro) YPOBHS STanoHHOW MoOAenu
B3aUMOCBSI3U OTKPLITbIX CUCTEM.

MpumeyaHune — Cm. MOCT P UCO/MBK 7498-1.

3.96 popmuposartenb kagpoB (frame builder): YcTpoicTBO ynopsgoveHnsa s4eek, COOTBETCTBYOLLMX
AaHHbIM kaHanos PLP nocne ux nepemexeHns no BpeMeHu, U A4eeK, COOTBETCTBYHIOLLMX MOAYMMPOBAHHLIM
AaHHbIM L1-curHanusauun, B MaccuBbl akTUBHbIX A4eek OF DM, OTHOCALLUMXCS K Kaxxgomy M3 cumsonos OFDM,
KOTOPbLIE COCTaBNAIOT MOSIHYIO CTPYKTYPY Kagpa.

3.97 dparment FEF (FEF part): Yacte cynepkagpa mexay aByms T2-kagpamu, cogepxaias FEF-
Kaap, KOTOPbIA MOXET BbITb MCNONb30BaH ANA NEPCNEKTUBHOTO PACLLMPEHUSA CUCTEMBI.

MpumMmedaHune — PparmeHT FEF Bcerga HaunHaeTcs ¢ cumsona P1. OctaneHoe cogepxumoe parmeHta FEF
[LOIXHO UrHOPUPOBATLCA NpUeMHUKoM DVB-T2 1 MoXeT cofepxaThb JononHuTenbHble cumaornsl P1. Bee dparmenTsl FEF
B Npejenax cynepkagpa 4OSKHbl UMeTb OfHY U Ty Xe AnuHy. MakcumaneHas anvHa cpparmeHta FEF pasHa 250 mc ans
npoguna T2-base v 1 ¢ gna npocgpunsa T2-Lite (cm. [7]).

3.98 ueHTpanbHasa 4acrtora (centre frequency): AGCONIOTHOE 3HAYEHME YacTOThbl HECYLLEN, pacnono-
JKEHHOI B CepeamMHe NONOChl MEeXQY HU3LUEN U BbiCLLEN YacToTamu Hecywmx OFDM B cucreme DVB-T2.

3.99 anemeHTapHbIl nepuog (elementary period): Nepnog BpeMEHM, 3aBUCALLMIA OT NPONYCKHOW Cno-
co6HocTU cucteMbl DVB-T2 1 UCNonb3yemblil ANs onpeaeneHns apyrux BpeMeHHbIX MHTEPBASIOB B KOHKPET-
HOM BapuaHTe CUCTEMbI.

3.100 sivetika (cell): CtpykTypHas eanHuua cumsona OFDM, cooTBeTCTBYyIOLWAA O4HOW MOAYNUPOBaH-
HOW HecyLuel n onpeaensieMmasi HOMepPOM MOAYNMMPOBAHHOW HeCyLeln B T2-kagpe, HOMEPOM T2-Kaapa u Ho-
MepoM cynepkagpa.

3.101 avennka OFDM (OFDM cell): YacTtoTHO-BpEMEHHOE nonoxenue aAnsa ogHow Hecywen OFDM B
npeaenax ogHoro kagpa (cynepkaapa) OFDM.

MpumMmedaHne — HAyeilka OFDM cooTBETCTBYET OAHON TOUKE CUrHaNBLHOrO CO3BE3[UA B Kajpe (cynepkaape)
OFDM.

3.102 ayeika ¢ gaHHbiMK (data cell): Aueiika OFDM, He aBnaloWAanca NUNOT-CUTHANOM UMK AYEUKON
3ape3epBUMPOBAHHbLIX HECYLLMX B NOACMCTEME KOMNEHcaummn nukos curiana OFDM.

n pumMedaHne — Adyeilka ¢ AaHHBIMU MOXET UCNONbL30BaTLCA B KaYecTBe HeMO,qyﬂMpOBaHHOﬁ AYENKU B CUM-
BOne 3aKpblTUA Kaapa.

3.103 avenkn xomneHcauum cmewenuna (bias balancing cells): CneuynanbHble A4Yeliku, BBEAEHHbIE
B cumBonbl P2 cuctembl DVB-T2 ana cHuxenuns addekrta ot pasbanaHca Hynew u eauHuy, B AaHHbIX L1-
CUrHanusauum.

4 O603HaYeHUs U COKpaleHnA

B HacTOsLEeM CTaHAApTe NPUMEHEHbI CneayioLme CoKpaLLeHua u 0603HaYeHNs:
BB — ocHoBHas nonoca (BaseBand).

MpumevaHue — B cucremax DVB BTOporo nokoneHus BB urpaeT ponb npunaratensHOro «NOTOKOBbIAY», yKa-
3blBatoLLero Ha o6paboTKy NOTOKOB AAHHBLIX BO BXOAHOM NpoLieccope, T. €. 40 NOACUCTEMbI MOAYNALNK;

BBFRAME — o603Ha4yeHue nonHoro nons 6uToB, o6pasylowmx oauH NOTOKOBLIN kaap (BaseBand
FRAME);

BBHEADER — o0603HayeHne nonsa noTokosoro saronoska (BaseBand HEADER);

BCH — koa BYX (boysa — Yoyaxypn — XoksuHrema) (Bose-Chaudhuri-Hocquenghem code);

BCHFEC — o603Ha4eHue cnyxebHoro nona notoka PLP, 3anonHsemoro 6utamu BHELHEr0 KOPpeKTUu-
pytowiero koga BYX (BCH Forward Error Correction);

BICM — koaupoBaHue ¢ nepemexxeHuem 6utos u moaynaumusa (Bit Interleaved Coding and Modulation);

BPSK — aBounuHas cdasoBas maHunynauus (Binary Phase Shift Keying);

Cl — nepemexuTtenb s4veek (Cell Interleaver);
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CRC — umknuueckuii n3beirouHsin ko (Cyclic Redundancy Check);

DBPSK — gBouyHasa oTHocuTensHas dasosas manunynsauus (Differential Binary Phase Shift Keying);

DF — none gaHHbix (Data Field);

DFL — anuHa nonsa gaHHbIX (Data Field Length);

DVB-T2 — uudpposoe HasemHOe TenesBU3MOHHOE BeluaHue BToporo nokonenua (Digital Video
Broadcasting — second generation Terrestrial);

ETS| — EBponeiickuit UHCTUTYT cTaHaapToB anekTpocesasu (European Telecommunications Standards
Institute);

FDM — yactoTHOe pasgeneHue kaHanos (Frequency Division Multiplex);

FEC — npsimoe (ynpexaatowlee) ucnpasneHue owmbok (Forward Error Correction);

FECFRAME — o603Ha4yeHune BbixogHoro 6rnoka gaHHbIX ANTMHON NIdpc 6uT noacUCTEMbI KOAUPOBAHUSA B
moayne BICM (Forward Error Correction Frame);

FEF — kagp nepcnektusHoro pacwumpeHus (Future Extension Frame);

FFT — 6bicTpoe npeobpaszoBanue dypbe (BId) (Fast Fourier Transform);

GCS — HenpepbIBHLIN NOTOK 06L1ero HasHadyeHus (06Wwuii HenpepbiBHLIM NOTOK) (Generic Continuous
Stream);

GFPS — noTtok nakeToB (hMKCUPOBAHHON ANUHbI 06LLEero HasHa4yeHus (06Lmii NOTOK NakeToB PUKCUPO-
BaHHOM AnuHbl) (Generic Fixed-length Packetized Stream);

Gl — 3awwmTHbIn uHTepean (Guard Interval);

GIF — oTHOCUTEenbHbIN 3awmTHLIN MHTepBan (Guard Interval Fraction);

GS — notok obuiero HazHayeHus (Generic Stream);

GSE — MHKancynMpoBaHHbIN NOTOK 0BLLEro HasHavYeHus (06LWmMI MHKANCYNUMPOBAaHHbIN NoTok) (Generic
Stream Encapsulation);

I/Q—cuHdasHasa nksagpartypHas coctaensaiowme moaynuposarHHoro curHana (Inphase and Quadrature);

IFFT — obparHoe ObicTpoe npeobpasoBanne Pypbe (OBMND) (Inverse Fast Fourier Transform);

L1-signalling — L1-curHanu3auus; curHanusauus yposHs 1 (Level 1 signalling);

LDPC — ko4 € Marnon NrnoTHOCTbIO NPOBEPOK HA YETHOCTb (HU3KONMOTHOCTHbLIN koa) (Low Density Parity
Check code);

LDPCFEC — o603Ha4eHue cnyxe6Horo nons notoka PLP, sanonHsemoro 6uramu BHyTPEHHETO KOpPEK-
Tupytowero koga LDPC (LDPC Forward Error Correction);

MISO — «MHOXECTBEHHbIN BXO4, OANMHOYHBIN BbIXOA» — CUCTEMA C HECKOJNbKUMM NepeaaloumMm aH-
TEHHaMM U C 0aHON NnpueMHOon aHTeHHown (Multiple Input, Single Output);

MODCOD — o0603HayeHue rpynnbl napameTpoB, OTHOCALMXCA K MOAYNAUMM U KOAUPOBAHUIO
(MODulation and CODing);

MPEG-2 — HedopmanbHOe 0603Ha4Y€Hue rpynnbl CTaHAAPTOB C 0(PULManbHLIM HOMEPOM PEFMCTpaLUK
MCO/M3K 13818 (cM. [2]), npeaHasHa4YeHHbIX A5 OCHOBONONAralowero KoaAupoBaHMA BUAEOU300pakeHui u
COMNpOBOXAAIOLLEH 3BYKOBOW MHAOPMALIMK, a TAKKE ANA ONMCAHUA KOHTENHEPOB AaHHbIX ANA CUCTEM BeLLa-
HUSA U UMPPOBON 3anucw;

m-QAM — kBagpaTypHas aMnAuTyaHas Moaynaumsa ¢ Yucnom nosuumn m (m-ary Quadrature Amplitude
Modulation);

OFDM — MHOro4yactoTHasa cxema MoaynsiuMu ¢ OpTOroHanbHbIM YaCTOTHLIM pacnpeaeneHnem Hecy-
Mx B nosnoce kaHana sewanua (Orthogonal Frequency Division Multiplex);

O-UPL — nepBoHauanbHasn AnvHa nonb3oBaTtenbckoro naketa (Original User Packet Length);

PAPR — oTHOLLEHME NMKOBON MOLLHOCTU K cpeaHen mowHocTH (Peak to Average Power Ratio);

PLP — kaHan cusuyeckoro yposHs (Physical Layer Pipe);

PRBS — nceBgocny4ainHas asonyHas nocneaosarenbHocTb (Pseudo Random Binary Sequence);

QoE — kauyectBo BocnpusATua (Quality of Experience);

QoS — kayecTBO obcnyxuBanus (Quality of Service);

QPSK — kBagparypHas ¢asosan manunynauyus (Quaternary Phase Shift Keying);

SA — apanTauus notoka (Stream Adaptation);

SFN — ogHouacToTHas cetb (Single Frequency Network);

SISO — «0ANHOYHDIN BXOA, OANHOYHbLIM BbIXOA» — CMCTEMA C OAHOW nepeaaloLlein U OAHON NPUEMHON
aHTeHHon (Single Input, Single Output);

SS — noacucrema (SubSystem);

T2-Base profile — ocHoBHOI npounb cucrembl ctangapta DVB-T2 (second generation Terrestrial —
Base profile);
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T2-frame — T2-kagp (DVB-T2 frame);

T2-Lite profile — obneryeHHbIl npodunb, cuctemel ctaHaapra DVB-T2 (second generation Terrestrial —
Lite profile);

T2-MI — untepdpeiic moagynsitopa B cucteme DVB-T2 (DVB-T2 Modulator Interface);

TDM — BpemeHHoe pasaeneHue kaHanos (Time Division Multiplex);

Tl — nepemexwutenb no spemenn (Time Interleaver);

TI-block — 6nok ¢ nepemexxexnnem no Bpemenn (Time-Interleaving block);

TS — TpaHcnopTHbIi notok (Transport Stream);

UP — noneb3osarensckuii naket (User Packet);

UPL — anuHa nonb3oBarenbckoro nakera (User Packet Length);

| x| — okpyrneHue B CTOPOHY MUHYC GECKOHEUHOCTH.

n punMmedaHne — Bblpa)KeHVIe B HMXKHUX YrNOBbIX ckobkax o3Ha4yaeT HaubornbLlee venoe 4nucno, MeHbLlee unu
paBHOE X;

[ X] — OKpyrneHue B CTOPOHY Mtoc GECKOHEYHOCTH.

MpumeyaHne — BblpaxeHue B NOTOMOYHBIX YIIIOBbLIX CkOGKax 03HauYaeT HauMeHbLLee Liernoe Ynucno, 6onbluee
Unu paBHoE X;

1K, 2K, 4K, 8K, 16K, 32K — 06bluHble pexxumbl BewaHua B cucteme DVB-T2, o603HauaeMble CornacHo
ucnonbsyeMmomy pasmepy OBId.

MpumeyaHue — K=1024,

8K ext, 16K ext, 32K ext — paclumpeHHble pexxumbl BewaHus B cucreme DVB-T2.
MpuMeyaHne — K=1024

fy — TOUKA CUTHamNBLHOTO CO3BE3ANs, HOPMANU3OBAHHAS 10 CPEAHETO 3HAYEHNS SHEPTUN, PABHOTO 1;

Ny, — 06Lee uucno 6utos B Broke, kOANPOBAHHOM Koaom BYX;

Nieh _parity — 4MCMO NPOBEPOYHBIX ouToB B Gnoke, KOAMPOBaAHHOM KOaOM BYX;

Noells yucno siueek OFDM B oaHOM Gnoke KoAO03aLUUThI;

Nigoc — OOLLee uncno 6utos B Gnoke, koAMPOBaHHOM konom LDPC;

PP1 PP2, PP3, PP4, PP5, PP6, PP7, PP8 — BO3MOXHbI€ CTPYKTYPbI pa3MeLLEHUA pacCPeaoTOMEHHbIX
nunoT-curHanoe B curdane OFDM, koTopble BbIOUPAIOTCA B 3aBUCMMOCTHU OT YUCNA HECYLUMX U 3aLUMTHOIO
untepsana (Pilot Pattern type 1—38);

g — TeKyLMn MHAEKC SAYEeNKK, OTHOocALencA K cnosy koaa LDPC nocne moaynauuu;

Qgpc — KOHCTaHTa Koga LDPC, 3aBucALas oT KOA0BOW CKOPOCTH;

t, — napametp MoandmkaLum (casura sanucm) ana cronbua c;

Te — AnuTenbHoCTb T2-Kaapa;

Tg — AnutensHocTs cumsona OFDM;

Tgp — ANUTENLHOCTL Cynepkaapa;

y, — nornyeckas nepemeHHasl, 0603Ha4aoLas B KOPTEXE ANA AYENKU g BUTLI C NOPAAKOBLIM UHAEK-
COM J, ma KOTOPbIX 06pa3oBaH KOMMIIEKCHbIW MOAYNIMPOBAHHLIA CUMBON Z;

z, — KOMMNJSIEKCHbIW MOAYNMPOBAHHBLIA CUMBOJ, ONPEAEnsoWwmnii TOUKY CUrHanbHOro co3pesaus Ans
AYEeNKU g, 4O ero HopManu3auuu.

5 CtpykTypa cucrtembl UMPPOBOro Ha3eMHOro TeNEeBU3UOHHOIO BelllaHUA
BTOpOro nokoneHusa DVB-T2

5.1 OnpegeneHue cUCTEMbI

5.1.1 Cucrema umpoBOro HasemMHoro (3hMpHOro) Tenesn3noHHoro (TB) BellaHWa BTOPOro NOKONEHUsS
DVB-T2 (nanee — cucrema) — 310 KOMMIeKkc obopyaosaHus, obecneumsaiowmini 4OCTaBKY TENEBU3UOHHBIX
nporpamm NoTpebuTenio No paguokaHanam pacnpeaenurenbHbiX CeTel ¢ UCNONb30BAHMEM HA3EMHbLIX Nepe-
Aatowmx ueHTpoB. B cucreme DVB-T2 gomiHa ObiTb 06ecnevyeHa BO3MOXKHOCTb KOAUPOBAHUS, MYMNbTUNNEK-
CUpOBaHWA, Nepeaayn n npueMa BUAEOCUrHanoB, 3ByKOBbIX CUFHANoOB, MyNbTUMEAURHLIX NPOrpamMMm, A0Mnon-
HUTESbHLIX U BCMOMOraTesibHbIX aHHbIX, CEPBUCHON UH(pOpMaLUM B COCTaBe BeLLATENbHbIX MyNbTUMNNEKCOB

(cm. [1]).
1
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5.1.2 ApxutekTypa cuctemsl DVB-T2 gomkHa no3BonsTb NOCTPOEHNE MHOTOYACTOTHBIX U 04HOYaCTOT-
HbIX CETEeli BeLLaHWsA, JONYyCKaTb BCTABKY PErMOHAaNbLHOI0 KOHTEHTA, 06ecnevnBaTh CONPSXKEHUE C UCTOMHMKA-
MU UHADOPMALIMKM HA YPOBHE TPAHCMOPTHbIX NOTOKOB (TS) U/Mnn NoToKoB 06Lero HasHavyeHus GS (GSE, GCS,
GFPS).

5.1.3 BbicokoypoBHeBas apxutektypa cucrembl DVB-T2 ansa ckBo3HON nepeaayu mHdopmaluu no oa-
HOYaCTOTHON CETH NnoKa3aHa Ha pucyHke 1. OHa BkniovaeT B ce65 NATb OCHOBHbIX MOACUCTEM: TPU — HA nepe-
Aaouen ctopoHe (SS1, SS2, SS3) u ase — Ha npuemHoi (SS4, SS5) (cm. [5]), pasrpaHUMYEHHBIX YETbIPbMSA
uHtepdericamu (A, B, C, D).

: [AexoauposaHHble
Ss1 : S$S82 ; S$S3 ([ ss4 \ : [ s \ nPorpaMmbl
TB-nporpamma 1 TS-1 PLP-1 TS1 S5
TB-nporpamma 2 > PLP-Z: >
TS-2 TS2
. FonosHas - Mpoueccop - PY- | nexonepu

. CTaHuuA . BXOAALUMX . Moaynstop “a Aemony- cXKaroro

. | uvdposoro| : NOTOKOB N DVyB-T2 1  nsTop : neh .

. Tene- . u/unu . DVB-T2 . |W®posoro} .
TB-nporpamma n| BuaeHua | gsg |wmo3 T2-MI| pLP-m GSE noroka

— - > - ——
WrTepdeiic A Wirepdbeiic B WTepdpeiic C Wrrepdedic D
«TSIGSE» «T2-Mi» «DVB-T2» «TSIGSE»

PucyHok 1 — BelcokoypoBHeBas apxutekTypa cuctemsl DVB-T2

5.1.4 MMoacucrema SS1 (kogupoBaHWe W MynsTUNNEKCUPOBAHUE) OOLIYHO PacnonoXeHa Ha rOOBHOM
CTaHLMKN LMppoBOTro TENEBUAEHUA UNN B LEHTPe (POPMUPOBAHMSA MYNbLTUNIIEKCOB U COAEPXKUT KOAEPbl ayano-
1 BUaeonHopMaLum COBMECTHO C reHepaTopaMu CEPBUCHON U APYTon crny>xebHou uHdopmauuu, hopmupy-
IOLLME Ha BbIXOAHOM MHTepdeice A TpaHCNOPTHbIE MOTOKM NO npoTokony MPEG-2 TS u/unu notokn obwero
HasHaueHus, Hanpumep no npotokony GSE. Mockonbky noacucrema SS1 ABNSAETCS YHUBEPCANbHON ANS CU-
ctem yudposoro TB-BeLaHns pasnuyHoOro Ha3Ha4YeHus, TO OHa He BXoauT B co6¢cTBeHHO cuctemy DVB-T2 ¢
yyeTom TpebosaHwii [1], onpeaensaowmx MeToabl (hOPMUPOBAHUSA KAAPOB, TOMEXOYCTONYMBOIO KOAUPOBAHUS
1 MOAYnAUMK Ha PU3NYECKOM YPOBHE, OXBaTbIBaOWEM noacucTeMbl SS2 n SS3.

5.1.5 ®dyHKUMOoHanbHbIN cocTas nogcuctem SS2 u SS3 nepegatowien yactu cuctembl DVB-T2 Moxet
HECKONbLKO OTNNYaThbCA B 3aBUCUMMOCTW OT Tuna CeTW BewaHusa. B MHorovacTtoTHeix cetax MFN noacucre-
Mbl SS2 1 SS3 fomkHbl pacnonaratbCsi Ha O4HOW paguonepegatowen ctaHuun. Mpu atom nogcucrema SS2
OOJSMKHA BbIMOMHATE (PYHKUMKM NpoLeccopa BXOAALWMX NOTOKOB, a nogcucteMa SS3 — dyHKUMM mogynsropa,
cdopmupoBarens kagpos U reHepatopa curHana OFDM.

5.1.6 B ogHo4acTOTHbIX ceTax BewaHusa SFN nogcuctema SS2, BbINOMHAOLWAS AOMONHUTENBLHO (PYHKLMK
OCHOBHOTO MEXCETEBOro npeobpasosarens unu wno3sa T2-Ml, gomkHa 6biTh pacnonoXeHa B Npeaenax LeHTpa
dopMUPOBAHUA MYNBTUMNNEKCOB UMM NMYHKTa UX pacnpeaeneHus. Mpu 3Tom Ha nHTepdenc A (Bxo4 NOACUCTEMbI)
OOIMKHbI MOCTYNaTh BXOASLLME MOTOKU, a Ha MHTEepdeinc B (BbIxoa NOACUCTEMbBI) AOIDKEH BblAaBaTbCSl MOTOK
T2-MI, cogepxaLumii BCO MHpopmaLmio, HEOGX0aAUMYIO ANsl NOAAYN HA TEPPUTOPUANBHO pasHECEHHbIE nepe-
aatumnkun cetn SFN, BKntovan NnoTokosble kaapbl BBFrame, aaHHble BekTopoB IQ ans moboro BCnomoraTensHoro
noToka, nHdopMaumio curHanusaumm (yposHewn L1 nnm SFN), BpemeHHble METKU nsnyyeHusa T2-Kaapos.

TexHuueckue TpeboBaHua K uHTepdeicy moaynatopa T2-Ml u copmary nakera T2-MI— no FTOCT P 56152.

TexHuueckue TpeboBaHua K wniody T2-Ml — no NOCT P 56171.

5.1.7 NMoacucrema SS3 (moaynstop DVB-T2) pomkHa nony4yarb U3 npuxogsawero notoka T2-Ml noto-
KoBble kaapbl BBFrame v uHctpykuum no coopke T2-kaapoB. Ha BbIXOAHOM paguo4acTtoTHOM uHTepdence C
aomkeH popmupoBartbes curHan OFDM, noanexalumin usnyyeHunio nepeaartimkamm Ccetu B 3a4aHHOE BpeMms,
obecneumnBaloLee NpPaBUITbHYIO CUHXPOHU3ALMUIO OAHOYACTOTHOW ceTu (CM. [5]).

OCHOBHBIE NapaMeTpbl U TExHUYECKUe TpeboBaHus kK MoaynaTopy cuctembl DVB-T2 — no FOCT P 56161.

TexHudeckue TpeboBaHus k paguonepeaarymkam cuctemol DVB-T2 — no FTOCT P 55696.

5.1.8 Moacucrema SS4 (nemoaynatop DVB-T2) gomkHa npMHMUMaTb pagumocurHan ot 0AHOro (MHOro-
Y4aCTOTHaA CeTb) UM HECKONbKMX (OAHOYACTOTHAs CETb) NepeaaTyMkoB U BbliAaBaTb HA MHTepdeinc D oanH
TPaAHCNOPTHbIN NoTok MPEG-2 TS unu oauH notok obLero HasHayeHnuss GSE. [lJaHHble curHanusauum u ynpas-
NEeHUA Npu 3TOM BbIAENAIOTCSA U3 00LEero kaHana m3anyeckoro yposHsi common PLP.
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5.1.9 Noacucrema SS5 (aekoaepsbl CXKaTbiX LMPPOBLIX MOTOKOB) A0MKHA NPUHMMATL TPAHCNOPTHbIV MO-
ToKk MPEG-2 TS unu notok o6uiero HasHavyennsa GSE 1 nocne AekogupoBaHuA Bbi4aBaTb HA BbIXOA ayauo- U
BUAEOCUrHarbI TENEBU3UOHHOMW UIU MYITBTUMEAUNHON NPOrPaMMBbI.

5.1.10 TexnHuueckue TpeboBaHua k nogcuctemam SS4 un SS5, BXxoaaWMM B COCTaB NMPUEMHUKOB AN
achpupHoro uncpoBoro TeneBn3MoHHOro Belanna DVB-T2, — no MTOCT P 55947.

5.2 ApxuTekTypa CUCTEMbI HA Nepeaarolen CTOpoHe

5.2.1 ApxutekTypa nepegatoLlei yactu cuctembl DVB-T2 ansa BeLwaHusi N0 MHOro4acToOTHOW CEeTU Mo-
KasaHa Ha pUCyHKe 2, re ynpoLeHHO nokasaHa Takke nogcucrema SS1 KoaupoBaHUA UCTOYHUKOB MHADOpMa-
LU U UX MYNbTUMIEKCUPOBAHMA B TPAHCNOPTHLIA NOTOK MPEG-2 TS u/unu nHkancynauumn B NOTokn obLuero
HasHavyeHus GSE. Ha Bxoa npoueccopa BXOAALLMX NOTOKOB (MHTepdenc A) AOMKHbI NOCTynaTh LudpoBbie
MOTOKW HEMOCPEACTBEHHO C BbIXOAA TPAHCMOPTHOrO MyJSILTUNEKCOpa U peMyrnbTUNeKkcopa, BXOAALLETO B
COCTaB BXOAHOrO MPenpoLeccopa, pacrnonoXeHHOro B LEHTPe hOPMUPOBAHUA MYNbTUNNEKCOB. BbIXOAHBIM
CUrHanom CUCTEMbI IBNAETCA curHan ¢ mogynsauvein OFDM, caBuHYTHIM NO YacToTe B nonocy pabodero pa-
AMOYaCcTOTHOrO KaHana ¢ nocneayloLwyumM YCUNeHUeM U U3NyYeHUEM C MOMOLLBIO paguonepeaaTymka u coot-
BETCTBYIOLLMX aHTEHHbIX CUCTEM.

TexHu4yeckue TpebosaHua k nepegartunkam DVB-T2 — no MTOCT P 55696.

 — e e e =
H
TporpasmHiii
=1 Kapep sugeo Pomynsmi- 1!‘.‘-

Tpancnoprhui

' nnexcop ¥
| > oope | - e o e e & e 1 e = e e = e e e .
1
: ™ | h:lquy;;:m Mogyns —! i
| 1 . : Mpoueccop cKDA po oy Moy | |Panwo- |
— BXOOSALLMX =] - anpos copmup T p i
: === 1 norokos :m.;.: (T2-frame) curvana OFDM] * |(T) i
] i (BICM) !
1 == = = —— =

Mopcucrema SS1 Wurepdeiic A Nopcucrem SS2 n SS3 Wnrepdeiic C
«TSIGSE» «DVB-T2»

PucyHok 2 — ApxutekTypa nepegatowiein 4actu cuctemsl DVB-T2 ans BeljaHusi No MHOro4acTOTHON ceTu

5.2.2 ApxuTektypa nepepaiowyen 4actu cuctemsl DVB-T2 ansa BewaHus no 0AHOHACTOTHOW CEeTu no-
KasaHa Ha pucyHke 3. OCHOBHOE OTNM4YME B 3TOM CIly4yae COCTOMUT B MPOCTPAHCTBEHHOM Pa3HEeCeHUM Nnoacu-
ctem SS2 n SS3: noacucrema SS2 gormkHa ObITb pacnono)eHa Ha Bxo4e CETU NEPBUYHONO pacnpeaeneHus
TB-nporpamm, Hanpumep B UeHTpe (hOPMUPOBAHUA MYILTUNNEKCOB, U BbINOSHATL (PYHKLMIO MEXCETEBOTO
npeobpasosatensi cuctembl DVB-T2 (T2-winio3a), a nogcucteMa SS3 — Ha KaX/10i nepeaaloLler CTaHLUm
04HOYaCTOTHOM ceTu. ConpsbkeHne nogcuctem SS2 n SS3 no uHtepdency T2-MI 4OMKHO OCYLIECTBRATLCA
nyTeM MHKancynauumn gaHHeix T2-MI nmbo B TpaHCNOPTHLIE NOTOKU C UCNONbL3OBAHUEM ANS nNepeaayvu Ha u-
3nyeckom yposHe untepdpencos ASI unu Ethernet (IP-npotokon).

h
Many-
nsTOop Papu
 — — — — (BICM [nepaparumux
n " | ] (Tx]
OFDM]
g I I e B s | — ) \
-t 1 "'”gg‘am ' TpoUeccop EXAASLUMX NOTOKOB
| W wios T2-MI H
-
H N 1 | CeTb NepBU4HOTD Moay-
Lil Moayns Mynsannexcop | ¢ nstop | Paawi
11l ] RaHHBIX T2-MI 1o np dei (BICM nepenaruuk
H T paxuma naxetos T2-MI I ASI| unm [P " (Tx
T 0 i oFDM) y
’ I'ancun';eua SS1- ) Moncucrema §82
WHTepdeiic A WHrepteiic B Magy-
«TS/GSE» «T2-Ml» Wntep- | nATop Pegu
teiic | (BICM Inepegarumnk
T2-MI v (Tx)
OFDM)
Moacucrema SS3
WHTepdeiic B WnTepdeiic C
«T2-Mi» «DVB-T2»

PucyHok 3 — ApxuTtekTypa nepegatoLen yacti cucteMmsl DVB-T2 ans BewjaHus rno ogHo4acToTHOW ceTu
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5.2.3 Cucrema DVB-T2 pomkHa o6ecneumBaTh BCTaBKY PErMOHANbLHOMO KOHTEHTA. B 9TOM cnyyae apxu-
TeKTypa nepearoLLei 4acTy CUCTEMbI JOMKHA COOTBETCTBOBATL CXEME, MOKA3aHHOMN Ha PUCYHKe 4.

WnTepdeiic B

«T2-Mi» Mony-
Wutep- | natop | Paguc®
/ theitc | (BICM [nepeparumk

T2-MI ] (Tx)
OFDM)
i
[T il - .
H CéTh NepBU4HOTO ony-
WHTep- | Wnrep- | nstop | Pagud®
Wnioa | ec. [~ pacnpenanonn cpeiic | (BICM [repemaTunc
T2-MI ToMI 1 norokos T2-M| To-MI " (T
! st OFDM) WhTepdpeiic C Wnrep- r;%xp_ Paau:
= - ! «DVB-T2» deiic | (BICM [nepenarunk
i | LA o | w Ty
! Sl OFDM)
Wntepdeiic A Wntepdeiic B O6opynoea- W
«TS/GSE» «T2-MI» HWe BCTaBKU
PervioHansHele TS —»] peruoHanb-
TPaHCropTHEIe __ ———==*|  Horo |
noTokU S —1 kotterma ! (aStunm IP) o
i Ny Vrep- | nomop | Pama
Wnrepdeiic B _?’2"_:“:' (B':I:M nep((e._rn:nmx
«T2-Ml» oFDM)
WHTepdeiic C

«DVB-T2»

7l
«T2-Mi»

PucyHok 4 — ApxuTtekTypa nepegatoLleil 4yactn cuctemel DVB-T2, obecneunBatoLLeil BCTaBKy peroHanbHOroO KOHTeHTa

B pervoHanbHOM KOMMnekce uupoBoOro BeLjaHus AOMKHO ObiTb YCTaHOBRNEHO 0GOpyaoBaHWE Npo-
rpaMMHoro samelueHmns (T2-wnosbl) deaepanbHbiX KaHANOB MyTEM BCTABKU PErMOHANbLHOTO KOHTEHTA. 3TO
obopyaoBaHNe JOMKHO, B YACTHOCTH, 06ecneunBaTh:

- npuvem dedepanbHbIX MyNbTUNNEKCOB, NEPeiaBaeMbIX N0 CETU NEPBUYHOTO pacnpeaeneHus co BXoa-
HbIM U BbIXOAHbLIMKU UHTepdericamm T2-Ml;

- MpUeM NocTynaoLmx U3 LUeHTpa hopMUpOBaHUA PErMOHarNbHbIX MYNLTUNIEKCOB TPAHCMOPTHLIX NO-
TokoB MPEG-2 TS unu nonyyeHue permoHanLHOro koHTeHTa B oopmare notokos GSE;

- 06paboTKy BCEX NONYYEHHbIX NOTOKOB C LIENbIO MOMNYYEHUs pEMYIBTUNNEKCMPOBAHHbLIX NPOrpamm, co-
AepXXalmx perMoHanbHbIN KOHTEHT;

- agantaumnio cpopMMPOBAHHBLIX TPAHCMOPTHLIX NMOTOKOB K Nnepefadve no perMoHanbHbIM pacnpeaenu-
TeNbHbIM ceTAM B popmaTe notokoB T2-MI ans 3arpy3ku nepenarymkoB.

TexHuveckue TpeboBaHuA kK 060pya0BaHUIO LIUPOBOI BCTaBKKU (CMNANCUHIA) perMOHarnbHbIX NPOrpamMm
B TPAHCNOPTHbLIN NoTok MPEG-2 BewarenbHoro tenesnaednsa — no NOCT P 55715.

TexHuveckue TpeboBaHusi K 060pPyAOBAHUIO CUrHANM3aUMUM METOK O BCTaBKe (CnnawCuHre) pernoHasnb-
HbIX NPOrpamMm B TPaHCNOPTHbIM NOTOK MPEG-2 BewarensHoro tenesngeHusa — no NOCT P 55714.

6 OcHOBHbIe TexHu4eckune TpeboBaHuA Kk noacucreme SS2 — npoueccopy
BXOAAWMUX NOTOKOB

6.1 PopmaTbl NOTOKOB Ha BXOAE CUCTEMbI

6.1.1 BxoaHoi npoueccop npeasaputenbHoi 06paboTtku (npenpoueccop/pasaenurenb cnyx6) AomKeH
BblAaBaTb Ha MOAYNb(M) asanTaLuuu PeXxuMa OauH UMK HECKONbKO NOoTokoB PLP (Mo ogHOMY Ha Kaxabli MO-
Aynb agantauuu pexuma). Kaxablii nornueckuii kaHan PLP MOXET nepeHOCUTb BXOAHOW MOTOK AAHHBLIX B
O0AHOM U3 cneayiowmx popmMaTos:

- TPAHCMNOPTHLIN NOTOK TS;

MHKaNCynUpOBaHHbIN NOTOK o6wero HasHavyeHna GSE;

- HenpepbIBHbLIN NOTOK 00Lero HasHavyeHna GCS;

- NOTOK 06Lero Ha3HaYyeHuAa ¢ PUKCMpoBaHHOM AnuHON naketos GFPS.

6.1.2 TpaHCnopTHbI NOTOK TS A0MKEH COCTOSITb U3 NoNb3oBaTenbckux naketos (UP) hukcuposaHHOM
AnvHbl O-UPL = 188 x8 6ut (oauH naketr MPEG), nepBbiit 6aiiT aomkeH ObiTb 6aWTOM CMHXPOHU3ALUKN CO
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3HayeHnem 47HEX. ®dopmMaTt BXOAHOrO NOTOKA AOMKEH ObiTb ykazaH B none TS/GS B NOTOKOBOM 3aronoBke
BBHEADER.

MakcumMansHO AOCTMXMMAA MPOMyCKHAs CMOCOBHOCTL MOCMeE yAaneHusa HyneBbiX NAKeTOB, KOraa 3To
NPUMEHUMO, AOIDKHA COCTaBNATL NpuMepHo 50,3 MouT/c (B kaHane 8 MIw).

6.1.3 NoTok GSE MOXET COCTOATL U3 NAKETOB NEPEMEHHON ANMNHbLI UMK U3 NAKETOB NOCTOSAHHON ANUHbI,
YTO AOSMKHO ObITh 0003Ha4YeHO B 3aronoBkax naketoB GSE, a hopmar BxogHOro notoka AomxeH ObiTb yKkasaH
B none TS/GS B notokosoM 3aronoske BBHEADER.

6.1.4 MNotok GCS pomkeH ObITb HenpepbiBHbIM OUTOBLIM MOTOKOM W AOMKeH ObiTb 0603Ha4YeH B
BBHEADER nonem TS/GS u UPL = Op. lN0oTOK NakeToB nepeMeHHOn AnuHbl, 6e3 ykasaHua rpaHul, nake-
Ta, UM NOTOK NAKETOB (PMKCUPOBAHHOW ATUHbI, MPEBbILIAIOLLEN 64 kOUT, AOMKEH pacCcMaTpUBaTLCA KaK NOTOK
GCS, 1 310 AOMKHO GbITb 0603Ha4eHO B none TS/GS notokosoro 3aronoska BBHEADER kak GCS n UPL = 0p,

6.1.5 Motok GFPS gomkeH ObITe NOTOKOM C (PMKCUPOBAHHON ANMHON NONb30BaTensCkux nakeros (UP),
paBHoi O-UPL 6ut (MakcumanbHoe 3HayeHne O-UPL paBHO 64 KOUT), n 9T0 AOIMKHO BbiTb 0603HAYEHO B None
TS/GS notokosoro 3aronoska BBHEADER kak O-UPL ana ucxogHoW AnvHbI MONb30BaTENbCKOro nakera u
UPL ans nepegaHHON ANWHbI NONb30BaTENbCKOro NakeTa.

6.2 PexxuMbl paboTbl Npoueccopa BXoaALMNX NOTOKOB

6.2.1 Ha Bxoa npoueccopa BxOASALMX NOTOKOB cucTtembl DVB-T2 A0rmkHbI NOCTynaTtb OAWH MK He-
CKOJNBbKO NIOTMYECKMX NOTOKOB AaHHbIX. KaXkabli OTAEMbHbIM NOMMYECKMI NMOTOK AAHHBIX AOSDKEH TPAHCMNOP-
TUpOBAaTLCA NO OAHOMY KaHany dusmdeckoro ypoeHa PLP. Kanan dusunyeckoro yposHa PLP gomxkeH nepe-
HOCUTb OAHY Cny0y (04HA UMK HECKONbKO NPOrpaMMm), UMEIOLLYIO OAHO 3a/laHHOE Ka4eCTBO 00CnyXUBaHUS,
onpeaensiemoe BblGpaHHbIMKM NapamMeTpamu CXemMbl MOMEXOYCTOMYMBOTO KOAUPOBAHUS, MEPEMEXEHUNA U NP.

6.2.2 O6paboTky BXOAALLUMX AAHHbIX AOMYCKAETCHA MPOBOAUTL B [IBYX PEXMMax BBOAA — pexume
BBOAA A (eanHCTBEeHHbIN PLP) n pexxume Boga B (Heckonbko PLP).

6.2.3 B pexxvme BBoAa A AOMKHA NPUMEHATLCA TPAHCMOPTUPOBKA OAHOr0 BXOAHOIO NMOTOKA AaHHbIX
(TS unn GS) no ogHOMY-eAUHCTBEHHOMY KaHany cmaudeckoro yposHsa PLP. B npueMHukax cuCTeMbl B 3TOM
cnyvae JormkHa NPOBOAUTLCA AEMOAYMALNA BCEro NPUHUMAEMOTO NOTOKA.

6.2.4 B pexme BBOAa B gomkHa NPUMEHATLCA TPAHCMOPTUPOBKA HECKOSNbKMX BXOAHbIX MOTOKOB [AHHbIX
(TS umnun GS) ¢ 04HOI UM HECKOMNbKMMM CRy>@0amu B K&KAO0M NOTOKE MO COOTBETCTBYIOLLEMY YUCHTY KAaHAMNOB hu-
3uyeckoro yposHs PLP. B atom cnyyae aomkHa npoBOAUTLCA Nepeaada ¢ pasaeneHuem BpemeHu Mexay Bcemu
kaHanamu PLP. 310 no3Bonset BbIOMpaTh pasnuyHbie napameTpbl NOMEXOYCTOWYUBOIO KOAUPOBAHUA, MOAYNALMK
U NepemMeXeHus No BPEMEHU AN K00 KOHKpeTHoro PLP. Tem cambim MOryT GbiTb 06ecneqeHbl pasnuyHble
YPOBHM Ka4yecTBa obcnyxmBaHus aAns kaxkgoro PLP. Kpome Toro, B pexuMe Beoaa B aonyckaerca ycraHasnuearb
06nbLIYLO rMYOUHY NepeMeXXeHUs1 N0 BPEMEHU C LIENbIO 3KOHOMUW 3HEPronoTPEeOneHns NPMEMHUKA 3a CHET Npu-
ema Tonbko Heobxoaumbix PLP B Te4eHWe COOTBETCTBYIOLLIMX KBAHTOB BpeMeHU. [MoaToMy pexamM Beoaa B, aaxe
B Crnyyae BblOOpa UAEHTUYHbIX (PU3UUECKMX NapaMeTPoB Ans pa3nuuHbix PLP, cneayet ucnonb3osarb ana o6e-
crneYeHns MoMex0yCTOMYMBOro, 3KOHOMUYHOTO NMPUEMA Ha NEPEHOCHOE UnKu MoBunbHOE oGopyaoBaHue.

6.2.5 B ToMm cnyuae, ecnu Heckonbko PLP ¢ gaHHbIMU UMEIOT 0ANHAKOBLIE NApaMeTpbl MOAYNALUMK, KO-
ANpoBaHus, rmyOuHbI NEPEMEXEHUSA U MOCTOSIHHOMN CKOPOCTU NepeaaYvn AaHHbIX, OHU MOTYT ObiTb 06beaNHEHDI
B rpynny PLP. Mockonbky cny0bl, nepeaasaembie no pasHbim PLP, kak npaBuno, uMeloT MHOro oBLmux Kom-
NOHEHTOB (Tabnuubl cepBUCHOW MHGopMauumn PSI/Si, anekTpoHHbIN nporpammubii rma EPG, undopmaumio
ynpaBneHus orpaHuiYeHUem AOCTYNA), TO AN YyCTPaHeHNA Ay0nMpoBaHNA 3TUX KOMMNOHEHTOB AONYCKaeTCs UC-
nonb3oBatb 06wme PLP ans kaxaoi rpynnbl PLP. Kaxkgas rpynna PLP moxet cogepxxatb oauH o6wmii PLP, Ho
rpynnbl PLP He aomkHbI coaepxartb PLP obuiero ans Heckonbkux rpynn. B pexxime BBoaa A ¢ €4UHCTBEHHLIM
PLP o6uuii PLP He gomKkeH ucnonb3oBathecsi. B pexxime BBoaa B npuemHuK, B cnyyae npuema oaHou cnyxosl,
[OIMKEH NPUHATL U Aekoauposath Aa PLP: PLP ¢ gaHHbIMK U COOTBETCTBYIOLUMI eMy 06Lwmin PLP.

6.2.6 CTpykTypHas cxema MoAynsi aaanTtauuu Ansa pexuma Beoaa A nokasaHa Ha pucyHke 5.

EpuHer-
BEHHbI
BXOOHOW K moaynio
oo || Bomor || oo | ] See L G | ) e | sou
uHTepceic CRC-8 BBHEADER 3anONHeHUs ckpemGnep
Mopynb agantaumm pexuma Moaynb agantauuu noTtoka

PucyHok 5 — CTpykTypHas cxeMa MOAYNS afantauuu Ana pexvma ssoga A
15



FOCT P 58912—2020

Moaynbe agantauumn ansa pexxkuma A OSDKEH COCTOATL U3 BXOAHOTO MHTepdhenca, kogepa LIMKITMYeCcKon
npoeepku no n3beiTouHocTn CRC-8 1 Brnoka Bctasku 3aronoska BBHEADER B Ha4ano Ka)aoro nonst JaHHbIX.

6.2.7 CTpyKTYypHasi cxema Moayrnein agantauum ana pexvma seoga B nokaszaHa Ha pucyHke 6.

CUHXPOHU-

PLPO BXOQHOI satop Briok Ynanexue Kogep Bceraeka PLP(l
5 — ™| wirepdeiic BXOHOMO -] KOMNeHcaLuu HyneBsbix CRC-8 [™] 3aronoekos >
g ToToKa 3a0ePXKKUA naketos BBHEADER
=}
o
2 PLP1 | Brogwoi CM::TP:;"' Briok Ypanesme Konep Boraska | PLP1 3
B wropbesic [~ suomoro [*|CMmercaumi e tyneoex [ GRER  ( saronceton Mowre [+ 3
% noToKa 3apep: nakeToB aﬂ:;T:KL;MM I
o [
3 | | | | | | ana | 3
3 | | | | ] | pexuma B | =
g I I | I I I | X
5 | | | | I | 1
é PLPn | Bxogoit c"'::g";"" Briok Yaanenme Kogiep Bcraska |PLPn I
—> HTepceiic BxogHoro ] KOMMeHcaum HyrIeBbIX CR =] 3aronoskoB —
HoTOKa 3afepXKKU naKeToB BBHEADER

Ha6op Mopyneli apanTauvu pexuma ans pexwma seoaa B

PucyHok 6 — CTpyKTypHasa cxema Mogynen agantauyuu ana pexuma ssoga B

Moaynu agantauum ana pexuma sesoga B obpabaTbiBaloT N0 OTAENBHOCTU COAEPKUMOE KaXAOro Ka-
Hana PLP, pasgenas BXO4HOW NOTOK AAHHbIX HA NONs AaHHbIX, U3 KOTOPbIX B MOAYMne agantauum notoka
AOMKHbI BbITb ChopMUPOBAHbI HEMOAYNMPOBaHHbIE kaapsl BBFRAME. B otnuuue oT moayns aganrtauum
ANs pexkuma A moaynb agantauuu Ans pexuma B cogepxuT Tpu A0NOnHUTENbHLIX 6roka (CMHXPOHU3aTop
BXOAHOTIO NOTOKa, Bnok komneHcauumn 3agepxku, 6ok yaaneHusi HyneBbiX NAaKeTOB), PACNONOXEHHbIX MEXAY
BXOAHbIM MHTEPXENCOM M KOAEPOM LIMKIIMYECKOW NpoBepku no m3bbiTodHOCTM CRC-8. B 6noke BBOAA 3aro-
noska 06paboTKka AaHHbIX 3aBepLuaeTcs pa3breHnem BXOAHOrO NOTOKA Ha NOMSA AaHHbLIX U BCTaBKOW 3aronos-
ka BBHEADER B Ha4ano kaxaoro nonst AaHHbIX.

7 OcHOBHbIe TexHU4eckue TpeboBaHus K noacucteme SS3 n napamerpam
papuoyuactoTtHoro uHtepdenca C «DVB-T2»

7.1 MNonoca nponyckaHusa paguoKaHarna u CKOpocTu nepeaaymn nidopmauum

7.1.1 Cuctema DVB-T2 moxeT obecneunBatb BO3MOXXHOCTb paboTel N0 paguokaHanam ¢ LUMPUHON no-
nocel yactot, pasHon 1,7; 5,0; 6,0; 7,0; 8,0; 10,0 MI'y. Ans HaseMHOro aupHOro LnMdpoBoro TENEeBU3NOHHOTO
BeLlaHusa obssarenbHbiM HabopoM NapamMeTpoB CUCTEMBI ABINSIETCA BapuaHT Ans pabotbl No paguokaHanam
C LUMPWHO nonocel Yactot 8,0 ML,

7.1.2 lLnpuHa nonocel yacroT, pasHasa 1,7 MI'u, gomkHa ucnonb3osartbcs B npodoune cucremol T2-Lite,
a wmpuHa nonockl Yactort, pasHasa 10,0 MMy, npegHasHayeHa TOMbKO ANA NPodeCCUOHarbHOro NPUMEHeHNA
N MOXET He noaaepKuBaTbCa A0MaLLHUMK NPUEMHUKaMMU.

7.1.3 3HayeHUA pasnuyHbIX CBA3aHHbIX CO BpeMeHeM napameTpoB B cucteme DVB-T2 gomkHbl ObiTb
KpaTHbl 3NeMeHTapHOMY nepuoay BpeMeHu T Unn Xe AOMKHbI ObiTb 3a4aHbl B MUKPOCEKYHAAX. dneMeHTap-
HbI Nepuoa BpemMeHn T 3aBMCUT OT LUMPUHBI MOSOCHI YaCcTOT KaHana v JOMMKEH COOTBETCTBOBATbL AAHHbIM,
npueeaeHHbIM B Tabnuue 1.

Ta6nwu ua 1 — 3Ha4yeHUs aneMeHTapHoro nepunoja B 3aBUCUMOCTU OT LUMPUHBI NOJTOCHl YaCTOT KaHana

LLinpuHa nonockl YactoT, My 1,7

71131

50
7/40

6,0
7/48

7,0 8,0 10,0

OnemeHTapHbIl nepuoa T, MKC 1/8 7164 7/80

7.1.4 B cucteme DVB-T2 B 3aBUCUMOCTM OT pasmepa 6noka B un uncna nonesHbix HECYLLX MOTYT
ucrnonb3oBatbes MMBo 0BbIvHbIE pexkumbl Bewwanus (1K, 2K, 4K, 8K, 16K, 32K), nubo pacLuMpeHHble pexxumbI
BewaHua (8K ext, 16K ext, 32K ext). MapameTpbl cuctemol DVB-T2 B BapnaHTe AN KaHanoB ¢ LUMPUHOMW NO-
nocekl yactot 8 MI'y 4OMmKHbLI COOTBETCTBOBATL AaHHbLIM, MPUBEAEHHbIM B Tabnuue 2.
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Ta6bnuya 2— MNapameTpbl cuctembl DVB-T2 B 3aBUCUMOCTU OT pa3Mepa 6noka BINd B kaHane ¢ nonocoii yactor 8 ML

Pexum (pasmep bId)

MapameTp
1K 2K 4K 8K 8K ext 16K 16K ext 32K 32K ext

[NonHoe 1Yucno

HecyLmx 853 1705 3409 6817 6913 13633 13921 27265 | 27841
B cnekrpe Kiga

Yucno
NONONHUTENBHBIX
HecyLmx 0 0 0 0 48 0 144 0 288
C KaxaoW CTOPOHbI
cnekTpa Ky,

OnutenbHocTb
NonesHon YacTu
cumsona Ty 10247 2048T 4096T 81927 81927 | 16384T | 16384T | 32768T | 32768T

B 3M1eMEHTapHbIX
nepuopgax T

AbcontoTHoe
3Ha4eHue
AAUTENBHOCTH 112 224 448 896 896 1792 1792 3584 3584
NonNesHon YacTu
cumsona Ty, MKC

PasHoc coceqHux

HeCyLLX 8928,571 | 464,286 | 2232,143 | 1116,071 | 1116,071 | 558,036 | 558,036 | 279,018 | 279,018
1Ty, Ty

PasHoc rpaHUYHbIX

(Koo 4YT,, | 7607143 |7,607143|7,607143 | 7,607143 | 7,714286 | 7,607143 | 7,767857 | 7,607143 | 7,767857
ola !

MMy

7.1.5 MNapameTpbl cuctemol DVB-T2 B BapuaHTe AnA KaHanoB C LUMPUHON NONOCHLI NPONYCKaHUA, OT-
nuyaioweicsa ot 8 My, B 3aBUCUMMOCTM OT pasmepa brnoka ObicTporo npeobpasoBaHus dypbe MOryT ObiThb
paccyuTaHbl C Y4ETOM 3HaYEHUIN ANEMEHTaAPHOrO nepuoaa BpemeHun T, npuBeaeHHbIX B Tabnuue 1.

7.1.6 CkopocTtb nepeaaqu nonesHon uHdopmauyum B cucteme DVB-T2 3aBucuT ot pasmepa bINed, suga
MOAYNALMK, 3aLUMTHOIO MHTEepBana, wabnoHa NuNoT-CMrHanos, a Takke OT UCMONb30BaHUs pexumor MISO,
FEF n PAPR. l'paHW4Hble 3Ha4YeHNA CKOPOCTU nepeaadn None3Hon MHopMmayum B 3aBUCUMOCTU OT LLUMPUHBI
MONOCkl YacTOT KaHana BeLLaHus npusedeHsl B Tabnuue 3 (cm. Takke [6]) (nonockbl 4acToT 5,6 u 7 MI'y B Ha-
croswee BpeMs B Poccuiickon deaepauun He UCMOMb3YIOTCS).

Tabnuya 3 — CKopocTW Nepefayy nonesHol MHPOpMaLN B 3aBUCUMOCTY OT LUMPUHBEI NOMNOCK! YacToT KaHana

LLinpuHa nonocel YactoT, MIy 1,7 50 6,0 7,0 8,0 10,0

CKOpOCTb nepegaqu nonesHon
booNELI, MBHTIe 0,22—10,17 | 3,01—31,55 | 4,01—37,8 | 4,68—44,1 | 535—50,4 |593—63,23

3HauyeHuss CKOPOCTeNn nepeaayn 4ns BCEX BApUaHTOBR BbiOupaembix napametpoB — no FOCT P 55696.

7.2 Tpe6oBaHUA K MOMEXOYCTOMYUBOMY KOOUPOBAHUIO

7.2.1 O6wume Tpe6oBaHUA

7.2.1.1 B nogcucteme Kogo3aLLuTbl CO CTPYKTYPOI NpsiMOro ucnpaenexust oumbok FEC cneayet npume-
HATb BHELUHee KoaupoBaHue kogom BYX, BHyTpeHHee kogupoBaHue kogoM LDPC n nepemexxeHune no butam.
BxoaHOM NOTOK NOACUCTEMbI KOAO3ALLMTbI AOSHKEH COCTOATL U3 MOTOKOBLIX kagpoB BBFRAME, a BbIxoaHOM
NOTOK — M3 Kagpos kogosawutel FECFRAME.

7.2.1.2 Kaxqabiit kanp BBFRAME (GutoBas anuHa Ki,) AomkeH obBpabarbiBaTbCs MoAcHCTEMON Ko-
fosawmtel FEC ans reHepauumn koauposaHHoro kagpa FECFRAME (6uTtoBasi anuHa I\I|dpc). MpoBepoyHble
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6utbl BCHFEC cucrematuyeckoro BHewHero koga BUX gomiHbl gobaenarbca nocne kagpa BBFRAME, a
npoBepoyHble 6uThl koaga LDPCFEC BHyTpeHHero koaa LDPC gomkHbl gob6asnatbcs nocne nons BCHFEC,
KaK NOKa3aHo Ha PUCYHKe 7.

Noch = Kigpe
Koen Noch = Kpeh | Midpe ™ Kidpe
BBFRAME BCHFEC | LDPCFEC
FECFRAME (N, = 64 800 unm 16 200 6ur)

PucyHok 7 — dopMart AaHHbIX Nepef nepemMexeHueM no Gutam

7.21.3 B Tabnuue 4 npusegeHbl napamerpbl koaupoBaHua FEC ana oGbluHoro FECFRAME
(NIdpc = 64 800 6uT), a B Tabnuue 5 — ans kopotkoro FECFRAME (NIde =16 200 6uT).

Tabnuya 4 — MNapameTpel koaguposaHua ans obulvHoro FECFRAME (Nldpc = 64 800 6uT)

f&‘l%?ri HekoanpoBaHHbIi Kog:z: ?:;wﬁbcﬁh?o'( Yucro owmbok ¢, KoaupoBaHHbIl 6510k
6nok koga BYX . KOppeKTUpyeMbIxX Npch — Koch kopa LDPC
Koaa K, HekogUpoBaHHbIN 6ok KOZOM BUYX N
LDPC beh kopa LDPC Ky, Idpe
12 32208 32 400 12 192 64 800
3/5 38 688 38 880 12 192 64 800
2/3 43 040 43 200 12 192 64 800
3/4 48 408 48 600 12 192 64 800
4/5 51648 51 840 12 192 64 800
5/6 53 840 54 000 10 192 64 800
Tabnwuya 5— MNapameTpbl kogupoBaHusa Ansa kopotkoro FECFRAME (NIdpc =16 200 6uT)
KoanpoBaHHbIii SdpcherTiBHaR
Mne:c"r:g;%amp HekogupoBaHHbIN g?&‘ K/o,qg Ynucno ownbok ¢, KoaoBas KoampoBaHHbIi
CKOpOCTH Koaa Grok ;o,ua BHX HeKOAMpOBbgr!’I-IbIVI KOpK%e'gﬂpgfl)'\é'b'x Noch = Koon CKOPEBB’CKOM Grok |<,<\)Ina LDPC
LDPC beh 6ok koga LDPC A Kol 16 200 Idpo
Kldpc 'dp
1/4* 3072 3240 12 168 1/5 16 200
1/2 7032 7200 12 168 4/9 16 200
3/5 95652 9720 12 168 3/5 16 200
2/3 10 632 10 800 12 168 2/3 16 200
3/4 11712 11 880 12 168 11/15 16 200
4/5 12432 12600 12 168 7/9 16 200
5/6 13152 13 320 12 168 37/45 16 200
* [laHHas ko oBasi CKOPOCTb UCMOMb3YETCS TONMBKO AMA 3aLUThl Fpynnbl 6UTOB NpeaBapuUTenbHoi L1-curHanuaaumu,
HO He ANA NonesHblX AaHHbIX.

Ana Ny, = 64 800, a Takke Ana Ny, = 16 200 kogosas ckopocTs koaa LDPC 3anaercs kak Kigno/Nigoc-

B tabnuue 4 ans Nldpc =64 800 kopoBble ckopocTu koga LDPC ykasaHbl Ux 3Ha4yeHusimu B ctonbue «Kogosas
ckopocTb koga LDPCx». B Tabnuue 5 ans I\IIde =16 200 kogoBble ckopocTH Koga LDPC ykasaHbl ux 3Ha4eHUAMK
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B cTonbue «3dddekTuBHasa kogosasa ckopoctb koga LDPCy. Takum obpasom, aAns Nk,pc = 16 200 3HayeHus
naeHTudukaropa KogoBon ckopoctu koga LDPC He aKkBUBanNEeHTHb! 3Ha4eHMAM KOQOBON ckopocTu koda LDPC.

7.2.2 BHewHee koaupoBaHue (BYX)

7.2.2.1 Kog BYX, ucnpaensiowmii ¢ olmGok (anuHbl 6rokoB N, Kicp), AOIKEH NPUMEHSITLCA Ans
KOZIMPOBAaHUS KaXKA0ro NoTokoBoro kagpa BBFRAME ¢ Lienblo nonyyeHust 3aLuLLIEHHONO OT OLUMOOK nakera.
MapameTpbl koga BYX npu BHyTpeHHEM KoauposaHun kogom LDPC ¢ 06bluHOM AnuHOM Grioka NIdpc =64 800
npuBeAeHsb! B Tabnuue 4, a Ans KOPOTKOI ANMHLI Gnioka Nigo, = 16 200 — B Tabnuue 5.

7.2.2.2 MNopo>xaatoLyme MHorouneHbl gi(x) koaepa BYX, koppekTupyiowiero t oGOk, NpuBeAEHbI B
Tabnuue 6 ana Nldpc = 64 800 u B Tabnuue 7 ana Nldpc =16 200.

Tabnuya 6 — Nopoxgatowme MHorouneHsl koga BYX ana o6eiuHoro FECFRAME (N,dpc =64 800 6uT)

O603HaveHNe MHorourieHa CTeneHn MHoroureHa
g1(x) 14x24)3+x5+16
92(X) 14 x+ x4+ x5+ 3B+ xB+x16
93(x) 14x2+ 33+ x4+ X5+ xT+xB4x9+ 104 X114+ x16
940%) 14x24 )34+ x94T 14124 x144 516
gs(X) 14X+ X2+ X34 x5+ x84+ x4 1045114124 x16
9s(X) 1452+ 344 X5+ XT 48+ x O+ x 104 x 124 x 13+ x 144 154 16
97(x) 1424+ 354 x84 x84+ 39+ x 10+ x 114+ x 134154 16
9s(x) 1 x+ X2+ X5+ X84 x B4 x 9+ x12+ 13+ x14+x16
go(x) 14+ x5+ X7+ x4+ x 1045114 x16
910(x) Vx4 X2+ x84 x T+ x8+x 104 124 13+ x14+ 16
911(x) 1432+ 334 x5+ X9+ x11+x124x134x16
912(X) 1 x+ 35+ xE 4 x T4+ x M+ X124+ 16

7.2.3 BHyTpeHHee kogupoBaHue (LDPC) )
7.2.3.1 Kopgep LDPC gomkeH obpabatbiBaTh AaHHble [/ = (io, s o ’K|dpc*1 ) nocrynaiowue ¢ Bbixoaa

BHELLHero koaepa BYX, kak nHopmaumoHHbIit Grok pasmepom Kigne = Npch W cuCTEMaT4ECkn KoanpoBaTb

ero B KOZOBOE CIIOBO A pasmepa Ny, rae:

A= (xo, Mg Ay, ): (/0, by gt Por P pN,dpc_K,dpc_J- )

Ta6nuya 7 — Mopoxaarole MHorouneHs! koga BYX gns kopotkoro FECFRAME (Nigpc = 16 200 6uT)

O6o3HaueHUe MHorouneHa

CTeneHn MHorouneHa

91(x) 1+x+x3+xBax14
92(X) 1+x8+)8+x11+x14

g3(x) 1+ x+x2+ X8+ X0+ 104+ x14

g4x) 13T b8y 104y 12414

95(X) 132+ 3B 3By x T 13414
96() 33T 438494 13414

97x) Tx2 BB T x 104 T 314
gs(¥) 135438+ x04 x 104y 114314
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OkoH4aHue mabnuusi 7

O6o3HaveHNe MHorourneHa CTeneHn MHoroueHa
golX) 123404 x 104 14
910(X) 103+ x84 x94x 114 x124x14
911(X) 1Textex 1412414
912(%) x4 )2 x3+ x84 xB+x7+x8+x10+x13+ 14

7.2.3.2 NapameTpsl koga LDPC (N|dpc, K|dpc) npuBeaeHb! B Tabnuuax 4 u 5.
3apaua «komepa LDPC cocrouT B oOnpeaeneHuu NpPOBEPOYHbIX  OWUTOB N,dpc—KIdpc =

= (po. Py pNIdpc_KIdpc_1j AnA Kaxgoro 6noka nHgopMaLMOHHLIX GUTOB Kldpc: (/0, igsens IKIdpc_1) cornacHo

anropuTMy KoaupoBaHUsA, NpuBeIeHHOMY B cTaHgapTe Ha cuctemy DVB-T2 (cm. [1]).

7.2.4 Mepemexutenb no 6utam ana moaynsauum 16-QAM, 64-QAM n 256-QAM

7.2.4.1 BbixogHoii curHan kogepa LDPC (kogoBoe cnoBo A) AomkeH ObiTb MOABEPrHYT NepeMexeHuto
no 6utam, KOTOPOe COCTOMUT U3 nepemexkeHus Brnoka NpoBepoYHbIX GUTOB G NOCNEeAyoLMM 6NoKOBLIM Nepe-
MEeXeHUeM ¢ moaucpukaumnei cTonbuos.

BbIXOHOIM CUrHaN nepeMexuTens npPoBepodHbIX GUTOB 0603HaualoT OykBOM U, a BbIXOAHON cUrHan
nepemMexxuTenst ¢ Moaudukaumei ctonbuos — Gykeoi V. NMepeMexeHue NpoBEPOYHbIX OMTOB AOMKHO NPOUC-
XOAWUTB COrnacHo popmynam:

u=Aana0si< KIdpc (MHhopMaLMOHHbIE BUTBI HE MepemexaroTcs), 2

Ukigpo+360t+s = Mygpo+Qgpgs+t ANA 0S8 <360, 0< t< Qe 3)

rA€ Q4 — KoHCTaHTa koja LDPC, 3Ha4eHus KoTopoit npuBeseHb! B Tabnuue 8 ans Nig,. = 64 800 u & Ta0-
nuue 9 ans Ny, = 16 200.

Tabnuya 8 — 3Ha4yeHus Q,dpc Ans o6biuHoro FECFRAME (Nigpe = 64 800 6uT)

KofoBas ckopocTb Q\dpc
12 90
3/5 72
2/3 60
3/4 45
4/5 36
5/6 30

Ta6nuya 9— 3HaveHus Qldpc Ans kopoTtkoro FECFRAME (Nigpe = 16 200 6uT)

KopoBas ckopocTb Qipc
1/4 36
1/3 30
2/5 27
12 25
3/5 18
2/3 16
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OkoHYaHue mabnuypi 9

KofoBas ckopocTb Qidpe
3/4 12
4/5 10
5/6 8

7.2.4.2 KoHdburypauusa nepemexutens ¢ moaudukaumen ctonbuos ansa kaxaoro opmara mMoaynaumm
[AOIDKHa COOTBETCTBOBATL MapaMeTpamM, ykasaHHbiM B Tabnuue 10.

Tabnuuya 10 — CTpyKTypa nepeMexuTens no Gutam

Pagel N,
Moaynauua Cron6ubl N,
N|dpc =64 800 6uT N|dpC =16 200 6ut
16-QAM 8100 2025 8
64-QAM 5400 1350 12
4050 —_ 16
256-QAM
— 2025 8

BUTbI AaHHBIX U;, NOCTYNaIOLME C BbIXOAA NEPEMEXUTENS NPOBEPOUHbIX OUTOB, NOCNEAOBATENLHO MO
cTonbuam 3anuceIBaOTCA B NepemMexuTens ¢ Mogudukaumein cTonbuoB u NocneaoBaTenbHo No pAaam CHu-
TbIBAIOTCA HA BbIX0A (CHAYana CYnTbIBaeTCa HambonbLUMI 3HaYaLmMii GUT notokoBoro 3aronoska BBHEADER),
Kak nokasaHo Ha pucyHke 8, rae Ha4anbHas No3uLMs 3anucK B KaXKAbINA CTONGEL CABUHYTA Ha BEAMYUHY ¢, OuT
cornacHo tabnumue 11 (cm. Takke [1]).

HauGonbLumii 3Ha4awmi Gut
3aronoska BBHEADER

CuutbiBaHUe
R 4n Rl
Psan 1 I l I | | | L 1 —
NS
IN N \, A=F17 -
A \b\ AN \1\‘ ] —=7
1 :—-’ -
Hifi N | -
Y 141 |
L1 | ——_11 | —
Huf i) ! I
LT L] 1 I
a1 ! I I S X
I 1l 1 | : ‘—”__,.’
V] | || |HavanbHas | | =r —==r
1] | | nosnuus | 1+
4111 || sanwon | | A=E=31 1 —5
Paast00 | I/l 1| 1]] J_°::§‘,':g:$3“| | r
T I 3- I J yument ¢, | T
LY L LY
Cronbeu 1 Cronbeu 8 HawmeHblunin
3Havawwmn 6ut kagpa
FECFRAME

PucyHok 8 — Cxema nepemexutens no 6utam gna obuivHoro FECFRAME 1 mogynauuun 16-QAM
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Ta6bnuya 11— MapameTp Mogndukauyum ctonbua t,

Yucno MapameTp casura t, 4ns cTonbua ¢ HOMEPOM ¢;
Moaynauua | cTton6uoB lepc
N, 0 1 2 3 4 5 6 7 8 9 (10| 1M |12 |13 |14 | 15
g4g8o0 | 0|0 | 2|4 |a |5 |7 |7 |—|—-|—-|—=|—=|—<|—=|—
16-QAM 8
16200 0 [ 0O | O [ 1 7120|202 |—|—|—|—|—|—|—|—
64800 | O 0 2 2 3 4 4 5 5 7 8 9 [—|—|—|—
64-QAM 12
1620010 | 00| 2|22 |33 |3 |6 |7 |T7T|—|—|—|—
16 64800 | 0 | 2| 2|22 (3|7 |15|16|20 |22 (22|27 |27 |28 32
256-QAM
8 16200 | O 0 0 1 7120200121 | —|—|—|—|—|—|—]|—

7.2.4.3 MNepemexuTens ¢ moaudukaumen ctonbuos gomkeH pabotaTte cneaylowmmM o6pasom:
BxoaHoli GuT u; ¢ nHAekcom / npn 0 < i < Niy,, 3anucbiBaeTCcs B cTonGeL ¢;, PAA r; NepemMexuTens, rae:

¢ =idivN, Q)
r=(i+ tc,- ymod N,, (5)

rae div — onepatop Ueno4YnCNeHHOro AeneHus, BblMUCnaembiii no opmyne

xdivy = LKJ
y

BbixogHom 6uT V; C NHAEKCOM jnpn0<j< Nldpc C4MTLIBAETCA U3 pAaa 7, cronbua Cj, Tne:
r= jdivi,, 6)
= Jjmod N,. )

Ana moaynsauum 64-QAM u Nldpc =64 800 Ha BbIxoae nepemMexurens ¢ moaudukaumuen cronbuos byaer
cneayowmin nopsaok 6uTos:

(Vor V1, Vo ---1 Vg 799) = (Up: Usap0: Uyg 198+ -+ Us3 992+ Usg 231+ Uss 790)- ®

7.3 NepBuyHaa moaynauus n oTobpaxeHe CUMBOSIOB Ha CUrHaNbHbIe CO3BEe3Aus

7.3.1 O6uwue TpeGoBaHUA

7.3.1.1 B cucreme DVB-T2 gnsa nepesauun curHanoe He0Gx0AMMO MCMOMb30BaTb MHOTOYACTOTHYIO CXe-
My MOAYNSILIMKM C YACTOTHbLIM pacnpeaeneHnem opToroHanbHbix Hecywmx (OFDM).

7.3.1.2 Kaxxgas us nepBuYHbIX HECYLLIMX CxeMbl Moaynaumn OFDM aosmkHa MOAYNMPOBaTbCH HU3KOCKO-
POCTHbLIM LU(PPOBLIM NOTOKOM, SABMSIOLLUMCA YacTbio 06LWEro nepeaaBsaemoro udpoBoro NOToka CUCTEMbI.
B kauecTtse BUA OB NePBUYHON MOZYNALMK ANA PasAMYHBIX YCNOBUIA Nepeaaymn NONEsHbIX AaHHbIX JOMyCcKaeT-
cs ucnonb3oBarb QPSK, 16-QAM, 64-QAM u 256-QAM.

7.3.1.3 lNpu nepeaaye aaHHbIX L1-curHanusauymm gomkHa Ucnonb3oBaTbca moaynauua BPSK.

7.3.1.4 Kaxxgbivi kagp FECFRAME (nocnegosaTtenbHOCTL AnuHOM 64 800 6uT anst 06biaHOro FECFRAME
unu 16 200 6ut ansa koporkoro FECFRAME) gomieH 6biTb 0TOGpaXeH Ha KOAWPOBAHHbIN U MOAYNUPOBAHHBIV
FEC-6nok cneayiowmm o6pasoM. CHayana npou3soauTCa AeMyNnbTUNNEKCUPOBAHME MOCNENO0BATENBHOCTU
BXOZHbIX OMTOB B CMOBa-AYENKM B NapanmnensHoM Koae, a 3atem oTobpaXkeHue 3TUX CroB-g4yeek B 3Ha4YeHUA
TOYEK CUrHANbLHOro CO3BE3AUA. YNCIIO BBIXOAHBIX AYEEeK C AaHHBIMU U 3PDEKTUBHOE YMCNO BUTOB Ny op. NPK-
XOAALLMXCA HA OAHY AYENKY B 3aBUCUMOCTM OT BuAa MOAYNAUMMK, AOIMKHO ONPeAEnaTbCa cornacHo Tabnuue 12
(cm. Tarke [1]).
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Ta6nuya 12 — MNapaMeTpbl 0TOBPaXEHUS BUTOB Ha CUrHarlbHble CO3Be3aNs

Druna 6noka LDPC Njyq, Bua MoaynaLuu - ‘-lmcnocszz('?ﬂ;:/:; aueek
256-QAM 8 8100
64-QAM 6 10 800
64 800
16-QAM 4 16 200
QPSK 2 32400
256-QAM 8 2025
64-QAM 6 2700
16 200
16-QAM 4 4050
QPSK 2 8100

7.3.2 JlemynbTUNneKkcMpoBaHue 6UTOB B CIIOBa-A4YeNKU
7.3.2.1 MNotok 6UTOB V,; C BbIXOAa NEPEMEXUTENA NO Gutam AomkeH ObiTh AEMYMETUNNEKCUPOBAH B

N, noanoOTOKOB, YNCMO KOTOPbLIX onpeaeneHo B Tabnuue 13.

substreams

Tabnuya 13 — Yucno nognoToKoB AeMynsTUMNEKcopa

Moaynauus NIdpc Yncno noanoTokos, Ny petreams
QPSK 2
16-QAM JroBoe 8
64-QAM 12
64 800 16
256-QAM
16 200 8

7.3.2.2 [eMynsTUNIEKCMPOBAHME ONPEAensaeTcs Kak npeoGpasoBaHne GUTOB Vy; C BbIXOAA NEpeMexu-
Tens no 6utam B OuThbl NOANOTOKOB HA BbIXOAE AEMYNbTUNNEKcopa b, 4. fae:

Vg4 — NOCNen0BaTenbHOCTL GUTOB HA BXOAE AEMYNLTUIIIEKCOPA;

do = di div Ngpstreams — HOMEP OUTa 33AaHHOTO MOTOKA HA BLIXOAE AEMYNETUNNEKCOPA;

di — Homep BuTa B NOCNEA0BaTeNbHOCTU HA BXOAE AEMYNBLTUINIIEKCOPA;

€ — HOMEp AEeMYMLTUNIEKCMPOBAHHOTO NOANOTOKA GUTOB (0 < € < Ny iroame), KOTOPLIN 3aBucuT OT di.

Mpu Bcex BapuaHTax mogynauuu, 3a ucknioueHnem QPSK (I\IIdpc = 64 800 unn 16 200) n 256-QAM
(Tonbko Nldpc = 16 200), Hfi BbIXOJle AEMYMLTUNNEKCopa Cnoea WmMpuHbl N oo pasbusaloTca Ha
ABa CroBa-A4enkn WHMPUHON Myop = Ngypetreams’2- MEPBBIE Myiop = Ngypstreams/2 BbIXOAHLIX GUTOB

b, ...b obpasylor nepsble U3 MapHbIX BbIXOAHbLIX CIOB-Sl4YE€EK ,

60,40 NsubstreamSIZ—ldoé Pb y p A p A Y0, 2d0 ¥ yy0p-1 2do]

a 0CTaBLUMECS BbIXOAHbIE BUTHI OPMUPYIOT BTOPbIE U3 NAPHbLIX BbIXOAHbLIX
A [ Nsubstreams/ 2,do Nsubstleams_1' do] q) p py p p A

CroB-s4eek [¥g o401 ynMOD_1 2do+1] MOAABaEMbIX B hOPMMPOBATENDb CUTHANbBHOTO CO3BE3ANS.

B cnyvae moaynauum QPSK (Nig,, = 64 800 unn 16 200) u 256-QAM (Tonebko Ny, = 16 200)
CrnoBa WMPUHbI Ny poteams C BbIXOAA AeMynbTUNNeEKcopa o0pasyloT Crnosa-sdeiku, KoTopbie ne-
pefalTcs  HEeNnoCpeACTBEHHO B YCTPOWCTBO  (POPMMPOBAHUSI CUTHAMLHOTO CO3BE3AMA, NPU  3TOM:

Y0, do -+ Ynyop—1 dod = [P0, do -+ PNy iroams—1 do -

7.3.3 OTOoOpaxeHue CnoB-A4YeeK Ha TOYKU CUrHaNIbHOro Co3Be3aua

7.3.3.1 Npwu otoGparkeHns GUTOBLIX KOMOUHALMIA MOAYNUPYIOLLUX KOPTEXEN Ha TOYKM CUFHANbHOTO CO-
3Be3auA A0IHKHO UCNONb30BaTbCA NpeobpasoBaHne HaTypanbHOro koaa B kog pes. CooTBETCTBUE KOAOBbLIX
kKoMOMHaLmi koga Mpes TouKkam CUrHanbHbIX CO3Be3aui Anst AONYCTUMbIX BUAOB MOAYNALMMU NOKa3aHO Ha
pucyHkax 9—13.

7.3.3.2 MNMonoXeHuna ToMeK Ha CUrHanNbHbIX CO3BE3AUSX ANSA UCMONb3yeMbIX BUAOB NEPBUYHON MOAYNS-
U1K onpeaensiotTcs 3Ha4eHnaMmmu GUToB MOAYNNPYIOLLMX KOPTEXEN, NOCTYNAIOLMX B MOAYNATOP B OTCHETHLIE
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MOMEHTbI BPEMEHU AN KaXA0M a4elikn . B koprexe OWUTbl ¢ YETHBIMU MHAEKCAMU NIOTUMECKON MepeMeH-
HON Yugq (yO,q7 Yo.q0 Ya g ...) AOSMKHbI NOCTYNaTb B CMHA)A3HbIN KaHan mMoaynsatopa U 3agaBaTtb NOMNoOXeHue
KOMMAEKCHOTO MOAYNUPOBAHHOIO CMMBOMA (CUrHaNbHOW TOYKK) Z, OTHOGUTENBLHO aencreutensHon ocn Re{z}
CUTHANBLHOTO €03Be3aus. BUTbl C HEYETHLIMU MHAEKCAMU (y1’q, Y34 ¥5,q: ...) BOJ>KHBI NOCTYNaThL B KBagpa-
TYPHbIN KaHan MoaynaTopa v 3agasaTtb NONOXEHWE CUTHANbHOW TOYKU Z, OTHOCUTENBHO MHUMOW ocu Im{z}
CUTHANBHOTO CO3BE3AMS.

TOYHbIE 3HAYEHUA AEUCTBUTENBLHOIO Re(zq) U MHUMOTO Im(zq) KOMMOHEHTOB CUrHanNbLHOro Co3Be3aus,
OTHOCALLMXCS K AYENKE g, NPUBEAEHBI HUXKE ANS PA3NMYHbIX KOMOMHALMI BXOAHLIX OUTOB Y g PY PasnnyHbIx
BUAAX NEPBUYHON MOZYNALMN.

a) Mogynauua BPSK

OnuHa KopTe)ka paBHa 0agHOMY BUTy (yO,q)' Moaynupytowme 6UTbl NOCTYNAIOT TONLKO B CUH(A3HbINA KaHarnm,
KBaZpaTypHbIN KaHamn NOCTOSTHHO HAXOAWUTCH B HYNEBOM 3Ha4YeHMWU. CUrHarnbHbIE TOYKMA pacnonaratoTcs Ha aen-
CTBUTENbHOM OCW B COOTBETCTBUM C AAHHbIMU Tabnuubl 14. Bua cMrHanbHOro CO3e3ans nokasaH Ha pUcyHke 9.

q

Tabnuya 14 — 3Ha4eHUss KOMMOHEHTOB CUIHaNbLHOro co3Be3ansa Re(z
ana moaynauun BPSK

nim(z

v Im(z,)

yqu 1 O
Re(z,) -1 1
Im(z) 0 0

PucyHok 9 — CurHanbHoe cosBesaue npu mogynsauum BPSK

6) Moaynauna QPSK

OnuHa kopTexka paBHa AByM Gutam (yqu, y1’q). 3Ha4YeHnsa KOMMNOHEHTOB CUrHAsNIbLHOIO Co3Be3aud Re(zq)
] Im(zq) B 3aBMCUMOCTM OT 3HA4YEHUNn BMTOB KOpTexa npuedeHbl B Tabnmuax 15 n 16 cooTBeTCTBEHHO. Bua
CUrHanbHOro co3ee3gnd nokasaH Ha pucyHke 10.

Tabnuya 15— 3Ha4YeHUss KOMMNOHEHTOB CUrHANBHOIO CO3BE3AMUA Re(zq)
ans mogynsagmn QPSK
Yogq 1 0
Re(zy) -1 1
Tabnuya 16 — 3Ha4YeHUss KOMMOHEHTOB CUrHANBHOrO CO3BE3AMUA Im(zq)
ans mogynsagmn QPSK
Yig 1 0
Im(z,) -1 1
Im{z}
A
. 4+1 o
10 00
—1|——1|—> Re{z}
o + °
1 [ o1

PucyHok 10 — CurHanbHoe coaesgue npu mogynagun QPSK
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B) Moaynauus 1

6-QAM
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AnuvHa kopTtexa paBHa YeTbipeM Outam (y, g V1.9 Yoq V3 q). 3Ha4yeHUss KOMNOHEHTOB CUTHArNbLHOrO
co3Be3auns Re(zq) ] Im(zq) B 3aBUCUMOCTHU OT 3Ha4YeHui OUTOB KOopTexa npuBeaeHbl B Tabnuuax 17 n 18
COOTBETCTBEHHO. Bua curHanbHOro co3pesana nokasaH Ha pucyHke 11.

Tabnuya 17 — 3Ha4yeHNs KOMNOHEHTOB CUrHAMNBHOMO CO3BE3L NS Re(zq) ansa mogynsauum 16-QAM

Yog 1 1 0
Yoq 0 1 1
Re(z,) -3 —1 1

Tabnuya 18 — 3Hau

€HUA KOMMNOHEHTOB CUrHAaNbLHOMO CO3Be3MnsA Im(zq) ana mogynsauum 16-QAM

Yig 1 1 0
yS’q 0 1 ’]
Im(z,) -3 —1 1

i Im{z}

° [} +3 e [

1000 1010 0010 0000

[ [} +10 [

1001 1011 0011 0001

i } } — Re{z}
-3 -1 1 3

) e T qe °

1101 11 0111 0101

. e T3 .

1100 1110 0110 0100

PucyHok 11 — CurHanbHoe cosBesgue npu mogynaumm 16-QAM

r) Moaynaums 64-QAM
IOnuHa kopTexa paBHa wectu 6utam (yO,q’ Yig Yo Y3, Yaq y5’q). 3Ha4YeHUsa KOMMNOHEHTOB CUrHarsb-
HOro co3Be3auns Re(zq) ] Im(zq) B 3aBMCUMOCTU OT 3Ha4YeHU OUTOB KOpTEXA NpuBeaeHbl B Tabnuuax 19 n 20
COOTBETCTBEHHO. Bua curHanbHOro co3pe3ansa nokasaH Ha pucyHke 12.

Tabnuya 19 — 3HayeHUs KOMNOHEHTOB CUrHanNbLHOro co3Be3amnsa Re(z,

) 4ns moaynsaumn 64-QAM

q
Yoq 1 1 1 1 0 0 0 0
Yoq 0 0 1 1 1 1 0 0
Yaq 0 1 1 0 0 1 1 0
Re(z,) -7 -5 -3 -1 1 3 5 7
Tabnuya 20 — 3Ha4yeHWs KOMNOHEHTOB CUrHAMNBHOMO CO3BE3LNSA Im(zq) ana mogynsauum 64-QAM
Yig 1 1 1 1 0 0 0 0
Y3q 0 0 1 1 1 1 0 0
Y5.q 0 1 1 0 0 1 1 0
Im(z,) -7 -5 -3 -1 1 3 5 7
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4 im{z}

o ° . [ 4+ 7 e . ° .
100000 100010 101010 101000 001000 001010 000010 000000

° ° [ . + 5 e [ ] [
100001 100011 101011 101001 001001 001011 000011 000001

. . '] . + 3 [ ] [
100101 100111 101111 101101 001101 001111 000111 000101

. o . . + 1 e . '] [
100100 100110 101110 101100 001100 001110 000110 000100

5 3 & & 1

. [ ] . T—1 ¢ ° . .
110100 110110 111110 111100 011100 011110 010110 010100

. [ . N 13 N . .
110101 110111 111111 111101 011101 011111 010111 010101

° o [] [ T-5 ¢ [ o [
110001 110011 111011 111001 011001 011011 010011 010001

® [ [] [ T-7 * . ] .
110000 110010 111010 111000 011000 011010 010010 010000

PucyHok 12 — CurHansHoe co3sesave npu moaynsiLum 64-QAM

A) Mogynsiuua 256-QAM
[nwvHa kopTexa paBHa BOCbMKU Gutam (Yo,q- Vg Y2q Yaq Yag V59 YVe.qr y-,’q). 3HaueHn KOMMOHEHTOB

curHanbHoro co3se3aus Re(z
1 22 COOTBETCTBEHHO. Bua curHanbHOro cosse3ams nokasaH Ha pucyHke 13.

Tabnuya 21 — 3HaueHUs KOMNOHEHTOB CUrHANbHOIO CO3BE3AUNA Re(zq) Ansa mopynsiuuu 256-QAM

q

ynim(z

q

» Re{z}

) B 3aBUCUMOCTH OT 3Ha4YeHuii OUTOB KOopTEXa npuBeaeHbl B Tabnuuax 21

Yoq 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0
Yaq 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0
Yaq 0 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0
Ye,q 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
Rezp) 15| -13| 11| -9 | 7| 5|3 1 3 5 7 9 11 13 | 15
Tabnuuya 22 — 3Ha4yeHUs1 KOMNOHEHTOB CUrHaNLHOIO CO3BE3AUA Im(zq) ans moaynauum 256-QAM
Yig 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0
Yaq 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0
Y54 0 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0
Y149 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
Imzy) (15| -13|~-11 | 9 | =7 | 5| 3 | -1 1 3 5 7 9 11 13 | 15
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. ° ° ° ° ° ° e <+15¢ . . . * . ° °
10000000 10000010 10001010 10001000 10101000 10101010 10100010 10100000 00100000 00100010 00101010 00101000 00001000 00001010 Q0000010 00000000
° 'Y ° ™ . . e . +13 e ® [ ° ] ® (] [ ]
10000001 10000011 10001011 10001001 10101001 10101011 10100011 10100001 00100001 00100011 00101011 00101001 00001001 00001011 00000011 00000001
® * . ° e Y ° ™ +11 e ™ T . ® ® ™ ™
10000101 10000111 10001111 10001101 10101101 10101111 10100111 10100101 00100101 00100111 00101111 00101101 00001101 00001111 00000111 00000101
o o e ° ™ ™ ™ o 4+ 90 e ™ T - * e - e
10000100 10000110 10001110 10001100 10101100 10101110 10100110 10100100 00100100 00100110 00101110 00101100 00001100 00001110 00000110 00000100
°® ® . . . ° ® ® + 7 e . ® . ® . ® ®
10010100 10010110 10011110 10011100 10111100 10111110 10110110 10110100 00110100 00110110 00111110 00111100 00011100 00011110 00010110 00010100
e e e ™ . ™ e * 4+ 50 ° T . ® e ™ ™
10010101 10010111 10011111 10011101 10111101 10111111 10110111 10110101 00110101 00110111 00111111 00111101 00011101 00011111 00010111 00010101
™ ® ™ ™ ™ ™ ™ ™ + 3 e . » e . - e ™
10010001 10010011 10011011 10011001 10111001 10111011 10110011 10110001 00110001 00110011 00111011 00111001 00011001 00011011 00010011 00010001
e e e e ™ ° e ™ + 1e . . e ° 3 e o
10010000 10010010 10011010 10011000 10111000 10111010 10110010 10110000 00110000 00110010 00111010 00111000 00011000 00011010 00010010 00010000
i 3 i } : 4 ; : 4 4 i 4 4 ' 4 ——Re{z}
15 -13 11 9 7 -5 -3 —1 1 3 5 7 9 11 13 15
[ ] ® [ [ [ ] [ ] ® [ -+ _ ® ® ® ® ® L 2 ® ®
11010000 11010010 11011010 11011000 11111000 11111010 11110010 11110000 01110000 01110010 01111010 01111000 01011000 01011010 01010010 01010000
[ ] [ J [ ] [ ] [ ] [ ] [ ] [ ] - _ ® ® L J ] ® [ 4 ® ®
11010001 11010011 11011011 11011001 11111001 11111011 11110011 11110001 011410001 01110011 01111011 01111001 01011001 01011011 01010011 01010001
. e . ™ . ® e e T se ° s e . e . ™
11010101 11010111 11011111 11011101 11111101 1111111 11110111 11110101 o1110101 01110111 O1111111 01111101 oO1011101 01011111 01010111 01010101
[ ] [ J [ [ [ ] ® ® [ J T [ J [ L J [ 4 L L J [ ] [ J
11010100 11010110 11011110 11011100 11111100 11111110 11110110 11110100 01110100 01110110 01111110 01111100 01011100 01011110 01010110 01010100
. . ® . . ® . e <+ ge . e ° . o ™ .
11000100 11000110 11001110 11001100 11101100 11101110 11100110 11100100 01100100 01100110 01101110 01101100 01001100 01001110 01000110 01000100
° ° ° . ° ° ° ® T q1¢ . . ° . P ° .
11000101 11000111 11001111 11001101 11101101 11101111 11100111 11100101 101100101 01100111 01101111 01101101 01001101 01001111 01000111 01000101
. Y . » . . ° e T q3e ° . ° * * . .
11000001 11000011 11001011 11001001 11101001 11101011 11100011 11100001 %0100001 00100011 00101011 00101001 00001001 00001011 00000011 00000001
[ ] [ J [ ] [ a [ ] [ ] [ ] --_1%. | ] [ ] ] [ ] [ ] a [ ]
11000000 11000010 11001010 11001000 11101000 11101010 11100010 11100000 0100000 00100010 00101010 00101000 00001000 00001010 00000010 00000000

PucyHok 13 — CurHanbHoe cossesgue npy moaynsuuu 256-QAM

7.3.3.3 Touku CUrHanbHOro Co3se3amns z, Ans KXA0ro BUAa MOAYNALMN AOMKHbI ObITb HOPMaNU30BaHbI
cornacHo koapdpuumeHTam, npuBeaeHHbIM B Tadnuue 23, ANA NonyYeHUs KOPPEeKTHOro 3HaYeHUs KoMMneKc-

HON AYEUKKN fq.

Tabnuua 23 — KoahdUUMEHTb HOpMmanusauuu Ansi pasHbiX BUAOB MOAyNsLUA

Mogaynsauus KoadbduumneHT Hopmanusauum
BPSK fq =2,
QPSK
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OkoH4aHue mabnuuysi 23

Moaynauua KoaduumeHT Hopmanmsavmm
16-QAM ‘< Z

7 Vho
64-QAM £ z,

9 Ja2
256-QAM P Z,

9 7o

7.4 NMoBopoT curHanbHoro cossesaua OFDM

7.4.1 B cucteme DVB-T2 ans noBbilEHNA NOMEXOYCTONYUBOCTU AONYCKAETCA NPUMEHATL HOBYIO TeX-
HOMOrUI0, CBSI3aHHYI0 C NOBOPOTOM CUrHAMIbHOIO CO3BE3ANA U 3a4ePXXKOW KOMMNOHEHTOB AYEKN C KoopAuHa-
TaMM, OTHOCALLMMUCS K MHUMOW KBagpaTypHoit ocn «Qy». MNocne ¢hopMnpoBaHns cO3Be3AUA OHO NOBOpaYM-
BaETCs B KOMIMIEKCHOMA NNOCKOCTU «l—Q» Ha HEKOTOPHLINA Yron, CKNoYaloLWWin coBnageHne KoopauHaT Touek
Co3Be3aua oTaenbHO No ocsm «I» u «Q» (cM. pucyHok 14). 3To obecneunBaeT 4OCTATOMHOCTb MHOpMaLIMK
NS NPUHATUA pelLeHua 06 oTnpaBneHHbIX ToYKax Npu CTUpaHui Ha NpUueme UxX KOopAUHAT NO OAHOI U3 OCEN.
B ogHO4aCTOTHbBIX CETAX W KaHanax co CTUpaHUSIMN BbIUMPbILL B NOMEX0YCTOWYMBOCTW NpY NOBOPOTE CO3BE3-
avsa moxet gocturatb 7,6 Ab (cm. [5]).

AM(Regoy)

4

» Re(Ryqpfy)

PucyHok 14 — MNosepHyTOe cossesaue npu moaynsiuvmn 16-QAM

7.4.2 Korga ncnonb3yercsi NOBOPOT CUrHaNbHOMO CO3BE3AUS, HOPMANU30BAHHBIE 3HAYEHNA AUYEEK Kax-

aoro FEC-6noka F = (fy, £, ..., fy ) _4), mocTynaiowme ot (hopMUpPOBATENS CO3BE3AUS, NOBOPAYNBAIOTCA B
cells

KOMMNIEKCHOI NMOCKOCTU, @ X MHUMas YacTb «Q-KOOPAMHATBI» LIUKNNMYECKN 3a8epKUBAETCA Ha OAHY AYelKy

B npeaenax FEC-6noka.
BobixoaHble aueitkn G =(gg, 94, - gNee“s_1) onpenensoTcs Kak:
9o =Re(Rrap “fo) + /IM(Rrap Iy, 1) ©)
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9g=Re(Reqp f,)+ /IM(Raqp frg): G=12 ..., Nogys = (10)

rae Ncells
e
Rrqp =€ 360 — (pa3oBbiii BEKTOP, XapakTepu3ytoLumii NOBOPOT CO3BE3ANS,

rae d— yron NOBOPOTa CUrHANbHOIO CO3BE3AMS, 3aBUCALLMIA OT BUAA MOAYNSILIMKM, 3HAYEHUSI KOTOPOro Npu-
BeAeHbl B Tabnuue 24.

— 310 Yncno aueek Ha FEC-6nok, koTopoe npuseaeHo B Tabnuue 25,

Ta6nuya 24 — Yron NoBopoTa CUrHanbLHoOro co3se3ana & Ans pasHeIX BUAOB MOAYNALMKM

Moaynaums QPSK 16-QAM 64-QAM 256-QAM
@, rpag 29,0 16,8 8,6 arctg(1/16)

7.4.3 ToBOPOT CO3BE3AUSA AOIMKEH UCMONL30BATLCA TONLKO ANs 06wmx PLP u PLP ¢ AaHHbIMY U HUKOT-
Aa — ana ayeek L1-curHanusauun. ECnv noBopoT Co3BE3AUA HE UCMONb3YETCA (3HAYEHNE CUHTAKCUYECKOM
kKoHCTpykuum PLP_ROTATION ='0', cm. 8.2.4.2), TO s4elikn nepeaaioTcs Ha nepeMexutens sveek 6e3 name-
HeHun, 1.e. g, =f,.

7.4.4 ToBOPOT CO3BE3AUA HE AOMKEH MCNONb30BaTLCA B Npochune T2-Lite npu moaynauum 256-QAM.

7.5 Nepemexutensb ayeek OFDM

7.5.1 lNcesaocny4vaiHbiin nepemexutens aveek (Cl) AomkeH paBHOMEPHO pacnpeaenaTb S4Yenkn B npe-
Jenax KogoBOro cnoea, 4tobbl obecneunTb B NPUEMHUKE HEKOPPENUMPOBAHHOE pacnpeaeneHne no AnvHe
KOAOBbIX CMOB AAYEEK C OWMOKaMM U3-3a UCKAXKEHUIN U NOMEX B kaHane. C 31O LUenblo nepemexarowas no-
CnefoBaTenbHOCTb ANA Kaxaoro u3 FEC-6nokoB, OTHOCALMXCA K 0AHOMY BnOKy nepemexutens no BpeMeHM,
Takke AOMKHA BUAOU3MEHATLCA (CM. 7.6).

7.5.2 BxoHbIM cyrHanom nepemexutens sueek G(r)=(9g, . 9,1 9y 20+ - gf~Noe||s-1) [OMiHDI BbITb A4k

AaHHBIX (g, 91 9o - Iy ) _1) Onoka FEC ¢ nHaekcoMm r, Npou3sefeHHbIe CXEMOW NMOBOPOTA CO3BE3AUA U
cells

uuknuyeckon Q-sagepxku (cMm. 7.4), rae rnpeacrasnseTt coboii Bo3pactatowmin uHaekc FEC-6noka B cocrase
TI-6noka, 1 OH OMmKeH cOpackiBaTbCA B HYNb B Hayane kaxaoro Tl-6noka. Koraa nepemeixeHue no BpeMeHu
HEe MCNonb3yeTecs, 3Ha4YeHUe r AOMKHO ObiThb paBHO 0 ans kaxaoro FEC-6noka. BbIxogHbIM CUrHanom nepe-
MEXUTENNA AiYeeK AOIMKeH ObITk BekTOop D(r) = (dr,O’ dr,1’ dr,2’ d,'Noe"S_1), onpeaensieMblii Kak:

dr’Lr(q) =g, 4 ANA Kaxaoro q = 0,1, ..., N1, anhn

raoe N,

cells — “YUCIIO0 SEEK BLIXOAHBIX aHHbLIX HA FEC-0noK, kak onpeaereHo B Tabnuue 25, a L (q) — dyHkuus

nepectaHoBkU, npuMmeHsaemas k FEC-6noky r TI-6noka.

7.6 MNepemexuTenb N0 BPeMEHHU

7.6.1 O6wue TpeGoBaHuA

7.6.1.1 MepemMexutens no Bpemenun (Tl) gomkeH paborate Ha ypoBHe PLP. MNapameTpbl BpEeMEHHOro
nepemMeXxeHns MoryT ObITb pas3HbiMU AN pa3Hbix PLP.

Ons kaxgoro PLP FEC-6roku ¢ BbixoAa nepeMexxuTens ayeek AOMkHbl ObiTb CrpynnUpoBaHbl B Kaapsbl
nepemMexeHus, KoTopbie 0TOOPaXalTCa Ha OAWMH UMM HECKONbKO T2-kagpoB. Kaxkablli kagp nepemexeHus
JOIMKEH CoaepKaTb AMHaMUYeCKn nepemeHHoe uenoe yncno FEC-6nokos. Yucno FEC-6nokoB B kagpe nepe-
MEXEHMUsA C MHAEKCOM n 06o3HavaeTcs Kak Ny ocks (p(M) U CUTHANM3UPYETCA C NMOMOLLBbIO CUHTaKCUYECKON

KoHCTpyKuuu PLP_NUM_BLOCKS B guHamu4yeckon L1-curHanusayum.
7.6.1.2 Yneno Ng| ocks MOXKET BapbMpOBAThCA OT MUHMMANLHOTO 3Ha4eHUs 0 0 MakCMManbHOro 3Have-
HUA N ocks IF Max- SHaveHne Ny ocks |F max CUTHANNU3UPYETCs C MOMOLLbIO CUHTAKCUYECKOR KOHCTPYKLINK

PLP_NUM_BLOCKS_MAX B koHdurypupyemon L1-curnanusauun. HanGonbLuee 3Ha4eHne, KOTOpoe MOXET
npuHaTb PLP_NUM_BLOCKS_MAX, coctasnseT 1023.

7.6.1.3 Kaxxablii kagp nepemexxeHns nubo otobpaxkaeTcst HEMOCPEACTBEHHO Ha 0anH T2-kaap, nubo pac-
NpeaenseTcs No HeckonbkuM T2-kagpam (CM. 7.6.2). Kaxabin kaap nepemMexeHns AEnNUTCA Takke Ha OAUH Unu
Gonee (Nq) TI-6rokos, rae TI-Bnok coOTBETCTBYET OAHOMY MCMOMNL30BAHUIO NAMSATU BPEMEHHOTO nepeMexuTens
(cm. 7.6.3). B kagpe nepemexxeHus TI-Onoku MoryT cogepxarb HEMHOro apyroe uncno FEC-6nokos. Ecnn kagp
nepemexxeHns AenuTCs Ha HeCKONbKO TI-6MOKOB, OH AOMKEH OTOOPaXKaTLCA TONMBKO HA 0AuH T2-kaap.
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Ana kaxxaoro PLP MOryT umeTb MeCTO Tpu BapuaHTa nepemMexxeHUsi No BPEMEHMU:

- Kaxabli Kagp nepemexeHus coaepxut oauH TI-6nok n otobpaxaerca HeNnoCPeACTBEHHO Ha OAWH
T2-kaap, kak NOKa3aHo Ha pucyHke 15. 3Ta onuua A0MmMKHa curHanMauposarbca B L1-curianusauum ¢ nomo-
wbio cUHTakcu4eckux kKoHcTpykumii TIME_IL_TYPE ='0'u TIME_IL_LENGTH ="'1";

- KaXablil Kagp nepemexxeHns cogepxxut oauH TI-6nok u otobpaxaeTca Ha Gonee yem oauH T2-kaap.
Ha pucyHke 16 nokasaH npumep oToGpa)keHUA OAHOro kajpa nepemMexeHus Ha ABa T2-kagpa npu 3Hadve-
HUW CUHTaKCM4ecKol KOHCTpykuun FRAME_INTERVAL(/  pp) = '2' (cm. 9.2.1.5). 310 naer Gonbluee pas-
HeceHne NO BPEMEHMU Ans yCnyr ¢ HU3KON CKOPOCTbIO Nepeaayn AaHHbIX. JTa Onuus CUrHanu3upyeTcs B
L1-curHanusaumm nocpeacTBOM CUHTaKCM4Yeckon KoHeTpykuun TIME_IL_TYPE ="1";

- KaXkablil KaZlp nepeMexxeHus oToGparkaeTcs HeNnoCpeACTBEHHO Ha oauH T2-kaap, a kagp nepemexe-
HUS BKNoYaeT B cebst Heckonbko TI-6nokoB, kak NnokaszaHo Ha pucyHke 17. Kaxabiii us TI-6nokoB MOXET UG-
nosnb3oBaTb NAMATL nNepemexuntena Tl 40 ee NONHOW €MKOCTU, TEM CaMbIM YBENMUUBAA MAKCUMATbHYIO CKO-
poctb nepeaaym 6utos PLP. 31a onuua curHanuaupyercsa B L1-curHanmsauum nocpecTBOM CUHTAKCUYECKON
koHcTpykumm TIME_IL_TYPE ='0'.

Fecorow || JJTT]T|[I11] LLE) (L) (o

TI-6noku

Kagpbi
nepemMexeHus

T2-kagpbl T2-kagp 0 T2-kapp 1 T2-xapp 2 T2-kagp 3 T2-kapp 4 I

PucyHok 15 — MepemexeHue no spemenn ana P =1, [jyyp =1, Ny =1

FEC-6roku (11111 |||
TI-6nokn TI-6rok
Kagpbl Kanp

nepemMexeHus MNepeMeXXeHUA

T2-kagpbl |i2-xa,qp0 | T2-kapp 1 | T2-kagp 2 I T2-kagp 3 | T2-kagp 4 |

PucyHok 16 — MepemexeHue no Bpemenn Ana Py =2, [jyyp =2, Ny =1

FEC-6noku | | | | | I

TI-6nok | TI-6rnok | TI-6nok

0 1 2
| Kaap Kanp Kagp Kagp Kagp |
nepemMexeHus NepeMeXXeHus1 nepemMexeHusi nepemMexxeHus nepeMeXxeHus
| T2-xkagp O T2-kapp 1 T2-kagp 2 T2-kagp 3 T2-kagp 4 ]

PucyHok 17 — MepemexeHue no Bpemenn ana P =1, [jyyp =1, Np =3
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7.6.2 OTOoGpaxeHue KaapoB NepemMexeHust Ha OAUH UNU HeCcKONbKo T2-kaapoB

7.6.2.1 Kagp nepeMexeHuns MOXeT ObITb CONOCTaBMEH TOYHO 04HOMY T2-Kaapy Unu MoXeT ObIThb pacnpe-
JeneH no Heckonbkum T2-kagpam. OH MOXET CoAaep»KaTb OAWH Mnn Heckonbko TI-6nokos. Yucno T2-kagpos
B OAHOM Kaape nepemexxeHnst P| crHann3upyeTcs C MOMOLLLIO KOHduMrypupyemoit L1-curianusaumm nocpea-
CTBOM CMHTaKcu4yeckoin koHCcTpykumn TIME_IL_LENGTH B covetanun ¢ TIME_IL_TYPE (cm. [1]).

7.6.2.2 TIpoaomHKUTENBHOCTL NEpUoAa NEPEMENKEHMUA N0 BPEMEHU Tp HE AOIDKHA NPEBLILLATL ANUTENb-
HOCTW oAHoOro cynepkagpa. MNepuoa nepemexeHns N0 BPEMEHM PacCUUTLIBAETCA Kak

Te = Te- P jump®), (12)

rae Tg — anuHa T2-kagpa Bo BpemeHu (cm. 9.2.2.2);
Ijump() — uHtepsan T2-kagpos ana PLP i, Hanpumep, ecnu PLP BcTpevaeTcs B Kaxaom TpeTbem T2-kagpe,
10 /jump() = 3 (cm. 9.2.1.5);
P,(i) aBnsieTcs sHaYeHueM Kaapa nepemMexxeHns P ana PLP .

MpumevaHune — B kagpe nepemexenns gomxHo 6uiTh Lernoe yucno énokos FEC, Ho uncno 6nokos FEC, npu-
xofsimxes Ha T2-kafp, He 06s3aTeNlbHO AOMKHO ObiTh LiENbIM YUMCIIOM, €CNy Kagp NepeMexeHus pacrnpocTpaHsieTcs
Ha HecKornbKo T2-kafpos..

7.6.2.3 B cynepkagpe AOIHKHO ObiTh Lienioe YMCro KaapoB NepeMeXeHNs!, YToObI BbINONHANOCHL creay-
owee ycriosue (cm. [1]):

Npo/(Py - Ijymp) = LUENOE 4nCno KaapoB NepeMexeHns B cynepkazape,

rae Ny, —uucno T2-kagpos B cynepkagpe.

lNpumep — [nuHa cynepkadpa cucmembl DVB-T2 cocmaensem Ny, = 20. B cucmeme nepeHocsimcs, rno-
Mumo nipoyeeo, criedyiowue KkaHanb! PLP: PLP1 ¢ dnuHol nepemesxeHus P(1) = 1 kadp, pasmMeweHHbIL & Kakdom
T2-kadpe, dnst komopo2o | (1) = 1; PLP2 ¢ dnuHoli nepemexerus P(2) = 2 kaOpa e kaxkdom emopom T2-kadpe,
95151 komopo2o | yp(2) = 2; PLP3 ¢ dnuHoll nepemexenus P(3) = 4 kadpa e kaxdom nssmom T2-kadpe, 05151 Ko-
mopoeo | ;,.5(3) = 5. Yucno kadpoe nepemexenus Ha cynepkadp paeHo 20/(1-1) = 20 kadpoe nepemMexeHus ons
PLP1, 20/(2-2) = 5 kadpoe nepemexeHus1 0nsa PLP2 u 20/(4 - 5) = 1 kadp nepemexxeHusi 0na PLP3.

7.6.3 PaspeneHune kagpoB NepeMeXeHus Ha 6JI0KU BPeMeHHOro nepeMeXeHusn

7.6.3.1 Mepemexutenb N0 BPEMEHU AOMKEH Nepemexarb ss4erku B npegenax oaHoro TIl-6noka, KoTo-
PbIi COAEPXKUT AUHAMUYECKN NEPEMEHHOE Lienoe vyucno FEC-6nokos.

Yucno TI-6nokoB B kagpe nepemexeHust Npy AOMKHO GbITb LIENbIM YUCTIOM, KOTOPOE AOMKHO CUrHanu-
31MpoBaTbCA C MOMOLLBIO KOHpurypupyemon L1-curhanusaumm nocpescrBOM CUHTAKCUUECKON KOHCTPYKUMU
TIME_IL_LENGTH B coyetanuu ¢ TIME_IL_TYPE.

MpumevaHne — Ecru kaap nepemMexeHUs pacnpocTpaHAeTCA Ha HeCKONbKo T2-kaapoB, To Ny, AOMKHO GbiTb
paBHbIM 1, T. €. OAWH KaAp NepemexeHns JOIKEH COAepXaTb POBHO ofuH T1-6rok.

7.6.3.2 Yncno FEC-6nokoB B TI-6noke ¢ UHAEKCOM S B Kaape nepemexxeHust n o603Ha4aerca Kak
Nege 1i(n, 8), tae 0 < s < Ny,

Ecnu N =1, T0 B ka)Xgom kaape nepemexeHus Oyaer Tonbko oauH TI-6nok ¢ nuaekcom s = 0, a ynucno
Negc_mi(n, ) AomkHO GbiTe paBHo Hncny FEC-6nokos B kaape nepemexenusi Ng, ocois ().

Ecmu Ny, > 1, To 3HaueHue Nigo 1(n, S) Ana kaxgoro TI-0noka ¢ MHAEKCOM S B Kafpe nepeMexeHus
C MHAEKCOM N BbIYUCIISIOT Cneayowmm obpasom:

\‘NBLOCKSIF (n)

N.

J ipn s <Ng _[NBLOCKSJF(n)mOdNTIJ
TI

(13)
NaLocks 1£ (M)

N.

Nege_mi(n.s) =
\‘ TI

J” npu 32NTI—[NBLOCKs_lF(”)mOdNTJ

3OTO rapaHTUpYeT, YT 3Ha4eHna Ngge (0, S) Ans Tl-6nokos B kagpe NepeMexeHns OTNMYalTCA He
fonee 4yem Ha oauH FEC-6nok u uto meHblune TI-6noku ByayT cneqoearth nepBbIMM.

Yucno Nege (N, S) MOXKET M3MEHATLCA BO BPEMEHW OT MUHUMANbLHOTO 3Ha4eHns 0 4O MaKCMManbHO-
ro sHaueHus Nepc 1 max- SHa4YeHne Nepe 1y max MOXET BbiTh onpeaeneHo u3 3HaueHnst Ng ocks IF MAX
(cMm. 7.6) no chopmyne -7 -
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N BLOCKS_IF_MAX “ (1 4)

N, =
FEC_TI_MAX ’V N,

7.6.3.3 MakcumanbHoe KonuiecTso siueek Tl-namsit Ha oauH PLP fomkHo coctaensite My, = 219 + 215,
HO Tl-namsTb AomMkHa ObITb pasaeneHa mexay PLP ¢ AgaHHbIMY U CBSi3aHHBLIM ¢ HUM 06LWmuMm PLP (ecnm Tako-
BOii umeercs). CneposarenbHo, ans PLP Ges ceasaHHoro ¢ Hum obwero PLP uucna Ng ocks IF max W N
AOMKHbI BIGUpaTbLes Tak, YTobbl -

Neec_1i_max " Neeiis < My, (15)
rae N s — umncno siueek Ha FEC-Gnok, npusegexHoe B Tabnuue 25 Ans pasnuyHbix cossesamin n anuH FEC.
MpumeuaHue — B cucteme T2-Lite sHaueHne My, cHikero ao 218,

Ansa PLP, umelowux ceasaHHbIn ¢ HUMK obwmia PLP, Tl-Aveiikn My, AOWKHbI ObiTb CTaTuuecku pasge-
nexbl Mexay PLP ¢ gaHHbiMu n o6wmm PLP Takum obpasom, 4ytobbl gns noboro ogHoro PLP ¢ gaHHbIMU 13
rpynnbi co cBsisaHHbIM o6wWwum PLP BbinonHAnock ycnosue:

Neec_11_max(data PLP) - Nog(data PLP) +
(e (16)
* Negc_1i_max{common PLP)- N (common PLP) < My,

FEC-6n0ku Ha BxoAe A0MKHbI 6biTb conoctasneHbl TI-6nokam B nopsake BospactaHus uHaekca s. Kax-
abli TI-6nok aomkeH 6bITb NnepemexeH (CM. 7.6.4), a 3ateM a4eiiku Kaxaoro nepemexeHHoro TI-6rnoka aomx-
Hbl CBA3bIBATLCS BMeCTe AnA (hopMUpPOBaHWUA BbIXOAHOMO nepeMexeHHoro Tl-kagpa.

7.6.4 NepemexeHune kaxgoro Tl-6noka

7.6.4.1 MepemexuTtens no Bpemenun Tl AOMKEH XpaHUTb B CBOEl NamaTh (no oaHoit Tl-namsTn Ha PLP)
siveitkn FEC-6nokoB, nocTynatoLyme ¢ Bbixoda nepemexutens ayeek Cl.

Kak npaBuso, nepemexuTerib N0 BpeMeHM BbINOMHSAET Takke (yHKUMKn 6ycbepa ana aaHHbIX PLP, npea-
Bapss npouecc cbopmupoaHua kagpa (cM. pasgen 9). 3t1o obecneynBaeTcs ¢ NOMOLLbIO AByX 6aHKOB NaMsaTH
anga kaxpaoro PLP. MNMepsbliii TI-6nok 3anuceiBaeTtcs B nepeblit 6aHK. BTopoii TI-6nok 3anucbiBaeTcs BO BTOPOi
6aHk, noka uuTaetcsa nepBbii 6aHK, U T. 4. (CM. pUcyHok 18).

Mamsats PLP1

Mamsits PLP2

Mamsts PLPk

BaHk namsiTn A

MNamsaTte PLP1

Namss PLP2 ,—>
YrteHne

Mamste PLPk

BaHk namsitu B

PucyHok 18 — CTpykTypa nepeMexutensi no BpEMEHU
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7.6.4.2 MepemexuTesib N0 BPEMEHU AO0JHKEH UMETb CTPYKTYpPY G1I0KOBOro nepemMexutens Tuna crpo-
ka-cronGeu;: yucno crpok N, B nepemexutene paBHo 4ucny aveek B bnoke FEC Ny, s, AeneHHoMy Ha 5,
a uucno ctonbuos N, = 5 Ngeo(n, S), rae Npgg(n, ) — uncno 6nokos FEC B TI-6noke ¢ uHaekcom s ans
Kagpa nepemexeHus n. CrnegoBaTtenbHO, KONMYECTBO 3anONHEHHbIX cTonbuoB GyaeT BapbMpoBaThLCA OT
TI-6noka k TI-6roky B 3aBUCUMOCTU OT CKOPOCTU €ro nepegayu. Napamerpol nepemexuTenst onpeaeneHsi
B Tabnuue 25.

Tabnuya 25— MNapameTpbl NEPEMEXUTENSA MO BPEMEHU

OnuHa 6noka LDPC Yuceno sveek B Groke Yucno psgos
NIdpc BuA MoAYnALY LDPC Ncells Nr
256-QAM 8100 1620
64-QAM 10 800 2160
64 800
16-QAM 16 200 3240
QPSK 32 400 6480
256-QAM 2025 405
64-QAM 2700 540
16 200
16-QAM 4050 810
QPSK 8100 1620

Bo Bpems paGoTbl nepemexutens no BpeMeHu nepsbiii 6nok FEC 3anuceiBaeTcsa no cronbuam B nep-
Bble NsATb cTONOUOB 6aHka namATu, BTopoin 6nok FEC 3anuceiBaeTcs no cronbuam B cnegyioLume nstb CTono-
LUOB U T. 4. AYENKN CYNTLIBAKOTCH NOCTPOUHO.

8 NeHepauus, KogupoBaHue U MOAYNSALUSA AaHHbIX CUrHanM3aumm ypoBHs L1

8.1 BBegeHue

CurHanusaumsa ypoBHa L1 npegocraenaetr NnpUMEMHUKY CPeACcTBa Anst 4OCTyNa K KaHanam ¢pusude-
CKOrO ypOBHSl, nepeHocuMbiM B T2-kaapax. Ha pucyHke 19 nokasaHa cTpyktypa L1-curHanusauum, KOTo-
pas pasgerneHa Ha Tpy OCHOBHbIE YacTu: P1-curianu3auyus, npeasaputensHasa L1-curHanusauua v 3asep-
watowas L1-curnanusauus. HasnaueHme P1-curHanmsayumm, Kotopas nepeHocuTcs cumeonom P1, coctout
B YKa3aHuu Tuna nepeaayun u OCHOBHbIX mapameTpoB nepeaayvn. OcranbHblie PparMeHTbl CUrHanusauum
nepeHocsTca cumponom(amu) P2, KOTOpbIN(bIE) TaKKe MOXET (MOFyT) NepeHOCUTb AaHHble. MNpeasapu-
TencHaa L1-curHanusauusa obecrneunBaeT npueMm WM AekoaupoBaHue 3asepluatowien L1-curHanusauus,
KoTOpas, B CBOK ouyepedb, nepefaeT napaMmeTpbl, He0OXoAUMbIE NPUEMHUKY ANA AOCTyna K KaHanam
du3nyeckoro yposHs. 3asepuwaiwwas L1-curHanusauua ganee pasgerneHa Ha 4Be OCHOBHbIE YaCTU: KOH-
durypupyemyio U IMHaAMUYECKYI0, U 38 HUMKU MOXET CneioBaTbh Heoba3aTrenLHOe none pacwmpexus. 3a-
Bepwawouwasa L1-curHanusauus sakaHumaetrcs nonem npoeepkm CRC u npu Heobxoaumoctu Gantamu
3anonHeHusa.
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T2-kapp
s
s \
v \
Cumeon P1 Cumeon P2 CuMBOnNbI AaHHbIX
s TT———
/ \\\\

o / ———

lNpepBapuTensHas 3asepluatoLias
P1-curianmaauma L1-curHanuaaumsi L1-curtanusaumsi

_ e \\\
— ~
- - \\\\
KoHdurypnpyemas AuHamuueckan PaciumpeHue CRC y:

BaiiThl 3anonHeHna /
ans L1-curHanusaumm

PucyHok 19 — CtpykTypa L1-curHanusayun

8.2 laHHble L1-curHanusauun

8.2.1 OOwue TpeboBaHUA

Bce gaHHble L1-curHanusauum, 3a MCKIIOYEHWEM AMHAMMYECKON 3asepliarowen L1-curHanusauum,
[AOJDKHbI OCTaBaTbCA HEM3MEHHBIMU Ha NPOTSDKEHMU BCEI NPOAOIKUTENBHOCTU OAHOrO cynepkaapa. Cneno-
BaTeNbHO, NOObIe U3MEHEHUS,, BHECEHHBbIE B TEKYLLYYIO KOH(bUrypauumio (T. €. Coaepxmmoe npeaBaputenbHon
L1-curHanmaaumm unu KoHUrypupyemon yactu 3asepLuaioeni L1-curHanu3anum), scerga A0mkHbI BbINON-
HSTbCA TONBKO B NpeAenax rpaHuLbl AByX cynepkagpoB. Ecnu He yka3aHo uHoe, Bce TpeboBaHus K CurHanm-
3aLumn OTHOCATCA Kak kK npochunio T2-Base, Tak u k npodmnio T2-Lite.

8.2.2 NaHHbIe P1-curnanusauum

8.2.2.1 Cumeon P1 obecneuuBaer nepegady cemu 6utoB ana curHanusauyuu. Mockonbky npeambyna
(0o6a cumBona P1 u P2) MOXET UMeTb pasHble hopmaTbl, OCHOBHOE HasHa4eHue P1-curdHanu3aumum coCTouT
B naeHTudukaymm camomn npeambynol. MepeHocumasn B Hen UHpOpMaLUA AENUTCA HA ABe rPynnbl: NepBas
rpynna (6utel nonsa S1 B cumeone P1) HeoGxoauma ana naentudukauum cdopmara cumona P2 npeambynbl
U, crneaoBaTenbHO, TUNA Kaapa; BTOpas rpynna coobLaeT NPMEMHUKY OCHOBHbIE MapaMeTpbl TEKYLIEro pe-
Xnma BeLUaHUA.

8.2.2.2 MNapamMeTpbl curHanusaummu ¢ ucnonb3osaHuem nonsa S1 8 cumsone P1 npuBegeHbl B Tabnuue 26.

Tabnuya 26 — MapameTpbl CUrHanNM3aLuuu ¢ UCnonbL3oBaHWem nonsa S1 8 cumeone P1

BuTtbl B none S1 dopmar cumsona P2 Onucanue

000 T2_SISO Mpeambyna ans npoduns T2-Base, a 4acTb npeaMOynbl (cUM-
son P2) nepeaaetca B popmarte SISO

001 T2_MISO Mpeambyna ans npoduna T2-Base, a 4acTb npeambynbl (CvUM-
Bon P2) nepepaetcs B popmare MISO

010 Non-T2 CM. Tabnuuy 28

011 T2_LITE_SISO MNpeambyna ans npocduna T2-Lite, a yacTb npeambynbl (cumson P2)
nepepaetca B popmate SISO

100 T2_LITE_MISO Mpeambyna ans npocduna T2-Lite, a yacTb npeambynbl (cumeon P2)
nepenaetca B popmarte MISO

101 BapesepsupoeaHo AN | OTW KomOWHaUMW MOTYT UCMoONb3oBaThbCs B OyAylLMx cucTemax,

110 ucnonb3oBaHus B OyAy- | BKNOYasA cucTemy, copepxallyto kak T2-kaapbl, Tak U ¢pparMeHThl

111 Lem FEF, a Tawxe 6yayLme cucteMsl, He ONpeAenieHHble ¢ y4eToM [1]
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8.2.2.3 MNone S2.1: gononHutensHasa nHdopmauus

Mepsbie Tpu Buta nonsa S2 HasbiBatoTca nonem S2.1. Korga copmat npeambynel umeet Tun T2_SISO,
T2_MISO, T2-LITE_SISO unu T2-LITE_MISO, none S2.1 ykasbiBaeT pasmep BIN® n gaet yactuuHyo nHpop-
Mauuio 0 3alUTHOM MHTepBane Ana OCTaBLUMXCA CMMBONOB B T2-kaape, kKak onucaHo B Tabnuue 27. Korga
dopmaT npeambBynbl umeet Tun Non-T2, none S2.1 nepeHOCUT cBefEeHUs, ykasaHHble B Tabnuue 28. Korga

none S1 paBHO OAHOMY U3 3HAYEHUI, 3ape3ePBUPOBAHHBIX A1 UCNONb30BaHUS B ByayLlem, 3Ha4eHue nonsa S2.1
TaKke AOMKHO ObITh 3ape3epBMPOBAHO ANl UCMONb30BaHUSA B OyayLUeM.

Tabnuya 27 — BapuaHTbl curHanusayum ¢ ucnonb3oBaHnemM nons S2.1 B 3aBUCMMOCTM OT KOZOB nonsa S1 gnsa npe-
ambyn npocouneii T2-Base un T2-Lite

Mone Mone Pasmepsl BN n GIF Pasmepsl BMN® n GIF 0 e
S2.1 S$2.2 ana npocuna T2-Base Aana npocuna T2-Lite nucaH
000 X Pasmep BINO = 2K; Pasmep BMNod = 2K,;
nobon gonyctumeblin GIF ntoboi gonyctumelin GIF
001 X Paamep BINO = 8K, Pasmep BIMNod = 8K,;
GIF = 1/32, 1/16, 1/8, 1/4 GIF =1/32, 1/16, 1/8, 1/4
010 X Pasmep BINO = 4K, Pasmep BMNod = 4K;
nto6boi gonyctumblii GIF ntoboit gonyctumelii GIF
oM X Pasmep BINO = 1K; Pasmep BlN®d = 16K,
nioBoii ZonycTumbIit GIF GIF = 1/128, 19/256, 19/128 zﬁﬁgz':fgwﬁ’:?;“egaimniug
100 X | Paamep BM® = 16K; Paamep BIMd = 16K; unrepsan GIF caueonos e
nro6oit gonycTuMbIin GIF GIF = 1/32, 1/16, 1/8, 1/4 -Kappe
101 X Pasmep BIN® = 32K; 3ape3epBUpoBaHO AN UCNOMb-
GIF = 1/32, 1/16, 1/8 30BaHuA B ByayLiem
110 X Pasmep BINoO = 8K, Pasmep BIN®d = 8K;
GIF = 1/128, 19/256, 19/128 GIF = 1/128, 19/256, 19/128
111 X Paamep BIN® = 32K; 3apesepBUpoBaHO ANSA UCMONb-
GIF = 1/128, 19/256, 19/128 30BaHuA B 6yayulem

Tabnuuya 28 — BapuaHTbl cUrHanusaLum ¢ ucrnons3osaHuemM nonsa S2.1 ansa npeambyn Tuna Non-T2

Mone S2.1 Mone S2.2 CMbICnoBoe 3HaYeHue OnucaHue
000 X HeonpeaeneHHasn yacTe dpar- | Mpeambyna sBnsieTcs npeamGynoit dparmMeHTa
MeHTa FEF FEF, HO coaepxaHue ocTanbHoW YacTu parmen-
Ta FEF He onpegeneHo B [1], nosToMy npeambyna
MOXET ucnorb3oBaTkes NobeiM 06pasom Ans npo-
checcuoHarnbHEIX MPUMEHEHUIA, HO OHa He NpefHa-
3HaveHa Ansi noTpebuTenbCKUX NPUEMHUKOB
001—111 X 3apesepBupoBaHO AN UCMOMb- —
30BaHwus B BygyLlem

MpumeuvaHune krtabnuyam 27,28 — Cumonom «X» 0603Ha4eHo noboe 3HaYEHUE «CMELLAHHOTO»
6uta B none S2.2. 3T0T OUT yKa3bIBAET, OTHOCATCA N Bce npeamMBynbl K OAHOMY TUMNY UK HeT. But aelcTeu-
TeneH Ans Bcex 3HayeHun nonen S1 n S2.1. CMbICNOBOE 3HAYEHME 3TOro Buta npuseaeHo B Tabnuue 29.

Tabnuya 29 — CMbICNOBbIE 3HAYEHUSA «CMeLLaHHoro» 6uta B nonsx S1um S2.1

More Mone MNone
s1 S2.1 S21 CMbICNoBOE 3HaueHue OnucaHve
XXX XXX 0 OtcyTeTBME cMelumnBaHMA | Bece npeambynbl B TekyLlel nepefaqe UMEIOT TOT xe Thn,
4YTO M AaHHasa npeambyna
XXX XXX 1 Hanu4yune cmelunBaHna Mepepatorca npeambynel pasHbIX TUMNOB
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8.2.3 [laHHble NnpeaBapUTeNbLHOM L1-curHanusaumm
Mons AaHHbLIX cUrHanu3auuuv, BXoAsILME B COCTaB npeasaputenbHoi L1-curHanusauuu, ¢ ykasaHuem
ANUTENLHOCTU KAXAO0ro NONs nokasaHbl Ha pucyHke 20.

MNpepBapuTenbHan 3aBepiuatowjas
L1-curHanusauyus L1-curHanusauus

TYPE (8 6uT)
BWT_EXT (1 6ut)
S1 (3 bura)
S2 (4 bura)
L1_REPETITION_FLAG (1 6ut)
GUARD_INTERVAL (3 6ura)
PAPR (4 bura)
L1_MOD (4 bura)
L1_COD (2 6ura)
L1_FEC_TYPE (2 6uta)
L1_POST_SIZE (18 6uT)
L1_POST_INFO_SIZE (18 6uT)
PILOT_PATTERN (4 6uta)
TX_ID_AVAILABILITY (8 6uT)
CELL_ID (16 6uT)
NETWORK_ID (16 6uT)
T2_SYSTEM_ID (16 6uT)
NUM_T2_FRAMES (8 6uT)
NUM_DATA_SYMBOLS (12 6uT)
REGEN_FLAG (3 buta)
L1_POST_EXTENSION (1 6u7)
NUM_RF (3 6uTa)
CURRENT_RF_IDX (3 6ura)
T2_VERSION (4 6ura)
L1_POST_SCRAMBLED (1 6u1)
T2_BASE_LITE (1 6uT)
RESERVED (4 6uta)
CRC_32 (32 6ura)

PucyHok 20 — lNons aaHHbIX NpeaBapuTenbHoii L1-curHanusauum

CemaHTu4eckue onpeaeneHns nonei AaHHbIX NpeasapuTensHOl L1-curHanmsaumm AomkHbl COOTBET-
cTBOBaTh TpeboBaHUAM CcTaHaapTa Ha cuctemy DVB-T2 (cm. [1]).

8.2.4 [aHHble 3aBepwiaowen L1-curHanusayum

8.2.4.1 O6wue TpeboBaHuA

3asepLuaoLlas L1-curHannsaums conepuT napameTphbl, KOTOpbIe NPEeAoCTaBNSoT ANS NPpUEMHUKA AO-
CTaTouHy0 UHpopMaLmIo, YTOObI AEKOAUPOBATh 3aAaHHbLIE KaHanbl (hU3UYECKOro YPOBHSI.

HanHble 3aBepLuatowleid L1-curianmsanum aonkHbl NEPEHOCUTBCS B ABYX NOMNSX, NEPBOE U3 KOTOPbIX CO-
OEPXUT KOHPMIypuUpyeMbie napamMeTphbl, a BTOpoe — AvHaMuyeckue. B coctas sasepLualowlein L1-curnanusaumm
BXOAST Talke Heobs3aTenbHOe None pacluMpeHnst, None LMKIUYEeCcKoro KOHTpons no nsdeltouHoctn CRC-32
1 none AaHHbIX 3anonHeHns OUKTUBHbIMU GuTamn. KoHdurypupyemble napameTrpbl JOMXKHbLI BCceraa ocra-
BaTbCA OAMHaKOBbIMU B TEYEHWE OAHOro cynepkaapa, B TO BPeMs Kak AMHaMuyecKkue napameTpbl npeno-
cTaBnAloT nHdopMaumio, cneuutduyHyo ans Tekywero T2-kaapa. 3HaueHusi JUHaAMUYECKMX NapaMmeTpoB
MOryT U3MEHATLCS B TEYEHUe OAHOro cynepkaapa, TORAa Kak pasMep Kaaoro nons AOMKeH ocTaBaTbCA
HEN3MEHHbIM.

8.2.4.2 MNonsa aaHHbIX KOHPUrypupyemoii 3asepLuaiolleii L1-curHanvusauum

Mons aaHHbLIX cUrHanusaumm, BXOAsILLME B COCTaB KOH(Urypupyemoi sasepLuatoei L1-curHanusauum,
C yKasaHuem AnuTenbLHOCTU KaXaoro nons rnokasaHsl Ha pucyHke 21,

CemaHTuU4eckue onpeneneHus nonei AaHHbIX KOHMWUIypupyemoi sasepliaowen L1-curHanusauum
[AOMKHbI COOTBETCTBOBATL TPEOOBaHWSAM cTaHgapTa Ha cuctemy DVB-T2 (cm. [1]).
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I'lpepsapuTensHas | 3asepLuatoLian

L1-curHanusaums

L1-curHanuaauus

"~
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~——
—~—
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~.

——

—
—
—

I KoHdurypupyemas | IvHamunyeckan | Pacwmpetne | CRC I N

_—
——
—

SUB_SLICES_PER_FRAME

NUM_PLP
NUM_AUX
AUX_CONFIG_RFU

for i=0..NUM_RF-1 {
RF_IDX
FREQUENCY

}

IF S2 =="0c1' {
FEF_TYPE
FEF_LENGTH
FEF_INTERVAL

}

fori=0..NUM_PLP-1{
PLP_ID

PLP_TYPE
PLP_PAYLOAD_TYPE
FF_FLAG

FIRST_RF_IDX
FIRST_FRAME_IDX
PLP_GROUP_ID
PLP_COD

PLP_MOD
PLP_ROTATION
PLP_FEC_TYPE
PLP_NUM_BLOCKS_MAX
FRAME_INTERVAL
TIME_IL_LENGTH
TIME_IL_TYPE
IN_BAND_A_FLAG
IN_BAND_B_FLAG
RESERVED_1
PLP_MODE
STATIC_FLAG
STATIC_PADDING_FLAG

}
FEF_LENGTH_MSB
RESERVED_2

for i=0..NUM_AUX-1 {
AUX_STREAM_TYPE
AUX_PRIVATE_CONF

}

(15 6uT)
(8 6uT)
(4 6uta)
(8 6uT)

(3 buta)
(32 6uta)

(4 6uta)
(22 6uta)
(8 6ur)

(8 6uT)
(3 6ura)
(5 6uT)
(1 6uT)
(3 6ura)
(8 6uT)
(8 6uT)
(3 6ura)
(3 6uta)
(1 6ur)
(2 6uta)
(10 6uT)
(8 6uT)
(8 6uT)
(1 6uT)
(1 6uT)
(1 6u1)
(11 6umT)
(2 6uta)
(1 6uT)
(1 6uT)

(2 6uta)
(30 6uT)

(4 6uta)
(28 6uT)
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BaliTbl 3anonHeHus

ans L1-curHanusauuu

PucyHok 21 — lNons aaHHbIX KOHUrypupyemon sasepluaiowleni L1-curnanusauun
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8.2.4.3 MNMons aaHHbLIX AMHAMUYECKONW 3aBepLuatowei L1-curHanusauum

Monsi AaHHbIX cUrHanusauum, BXoAsiLMe B COCTaB AMHAMUYECKONW 3aBepliatowein L1-curnanusauyumm, ¢
yKasaHueM ANUTenbHOCTU Kawaoro nomns nokasaHbl Ha pucyHke 22.

CemaHTUveCKue onpeaeneHns nonei AaHHbIX AMHAaMUYECKOK 3aBepLuiatoLlei L1-curHanusaumm gomx-
Hbl COOTBETCTBOBaTL TpebOBaHMsM CTaHaapTa Ha cuctemy DVB-T2 (em. [1]).

I'lpeaBapuTtenbHasn 3aBepLuaoLas
L1-curHanusauusa L1-curHannsaumsa

KoHdurypupyemas | OuHamuueckas | PacwwupeHve I CRC |

pd T~ BaiiTbl 3anonHeHus

/ ~
= ons L1-curHanusaumm

FRAME_IDX (8 6ur)
SUB_SLICE_INTERVAL (22 6uTa)
TYPE_2_START (22 6uTa)
L1_CHANGE_COUNTER (8 6uT)
START_RF_IDX (3 6uta)
RESERVED_1 (8 6uT)
for i=0..NUM_PLP-1 {
PLP_ID (8 6ur)
PLP_START (22 6uTa)
PLP_NUM_BLOCKS (10 6uT)
RESERVED_2 (8 6u1)
}
RESERVED_3 (8 6ur)
for i=0..NUM_AUX-1 {
AUX_PRIVATE_DYN (48 6uT)
}

PuvicyHok 22 — Mons aaHHbIX AMHaMn4eckon sasepliaiowieli L1-curnanusaumm

8.2.4.4 NosTOpPEHNE AaHHbBIX AUHAMUYECKO 3aBepLuatoLei L1-curHanusauun

YToBbl NOMyYydTb MOBBILEHHYIO HAAEKHOCTb JHaHHbIX AWHAMUYECKOW 4YacTu 3aeeplualolei
L1-curHanuaauuu, nHpopmMaums MOXET NOBTOPATLCA B npeambynax AByX nocnenosarenbHbiX T2-kagpos. Uc-
Nonb30BaHUE TaKoro NOBTOPEHMUSI AOMKHO CUrHANM3NpoBaTbCs CUHTakcMyeckum anemeHtoMm L1_REPETITION_
FLAG B npepBapuTensHoi L1-curHanusaumu.

Ecnu dpnar L1_REPETITION_FLAG ycraHoBneH B '1', T0O B CUMBONE (CMMBONax) P2 npmcyTCTBYHOT faHHbIE
AMHamu4yeckon 3asepLiawllei L1-curHanusauum ans Tekywero u nocneayoLlero T2-kanpos. Takum o6pasom,
€CNnu NCronb3yeTCs NOBTOPEHNE AMHAMWYECKUX JaHHbIX, TO AMHaMUYeckas 3asepluarolias L1-curHanusauus
COCTOMT U3 OJHOI KOH(OUIYPUPYEMOIA 1 ABYX ANHAMUYECKMX YaCTeN, KaK MOKasaHo Ha PUCYHKe 23.

MpenpapuTensHas 3aBepuiaowas
L1-curHanusauus L1-curHanusaums
—”,_,————
[OuHamu4eckas OuHamuueckas
KoHdurypupyemas (tekywmii T2-kagp) | (cnepylowmit T2-kaap) Pacwwupenne | CRC ,

BaiiTbl 3anonHeHus /
ans L1-curHanusauumn

PucyHok 23 — MNostopeHue undopmaumm AUHaMU4EcKoi 3aBepluaiouiei L1-curdanusanmm

38



rOCT P 58912—2020

Korga ncnonb3yercs 4acTOTHO-BPEMEHHOE AeneHne Ha cnoTbl TFS, 9Tu ABe YacTu JOSMKHbI coaepXKaTb
JaHHble AMHaMUYECKON 3aBepLuatowen L1-curianusagum ana cnegyowero T2-kagpa u Creaylowero yepes
0AuWH T2-kagpa COOTBETCTBEHHO.

3agepwatoas L1-curHanm3aumsa He AOKHA M3MEHATb MHTepBan Mexay Kaapamu O4HOro cynepka-
apa. Ecnv gomKHO Npou3onTn M3MeHeHne KOHMurypaumm B Hadyane cynepkagpa j, To unknbl obeux vacren
AnHaMmmnyeckon mHdopMmauun nocnegHero T2-kagpa B cynepkagpe j — 1 AOMmkHbI coaep)atb Tonbko PLP 1
cuHTakcudeckne koHcTpykumm AUXILIARY_STREAM, npucyTcreytowme B cynepkaape j— 1. Ecnu PLP unu
cuHTakcnyeckasa KoHCTpykuma AUXILIARY_STREAM He npucyTCTBYIOT B CynepKkazape j, TO Nofsi COOTBETCTBY-
IOLLErO LMKIa B cynepkagpe j— 1 AomkHbl ObITb yCTaHOBNEHLI B '0'.

8.2.4.5 None pacwmpeHna 3asepLiatowien L1-curnanusaumm

Mone pacwupeHun 3asepluatowenn L1-curHanusauum obecneumBaeT BO3MOXHOCTb OyayLuero pac-
wmpeHna L1-curHanmsauyun. Ero Hanuuue ykasbiBaetca B none L1_POST_EXTENSION npeasaputenbHom
L1-curHanusaymu.

MNone pacwupenus 3aeepwatowleri L1-curHanu3aymm (ecnu OHO MPUCYTCTBYET) AOJDKHO coAaepXkaTb
OWH UMM HECKONbKO BNOKOB paclumpeHus 3aBepLuatoilen L1-curHanusauyumn. CUHTaKkcuc kakaoro 6noka pac-
LUMPEHUA AOIMKEH ObITh TakMM, Kak nokasaHo B Tabnuue 30.

Ecnu npucytcTeyer 6onee ogHOro 6noka paclumpeHus, Kaxgablin 0ok JOMKEH UATU NOCNEA0BAaTENbHO
nocne npeabiaywero 6rnoka. bnok(n) AOMmKeH (AOMKHbI) TOYHO 3aMNONHATL NOMe paclUMPeHns 3aBepLuatoLLEel
L1-curHanusauumu.

Tabnuya 30 — CuHTakcuc 6rnoka paclumpeHus 3aBepluatollei L1-curHanusayum

Mone OnuHa, out OnwncaHne
L1_EXT_BLOCK_TYPE 8 YkasblBaeT Tvn 6roka paclumpeHus 3asepLuatoLleii L1-curianusagyum
(cm. Tabnuuy 38)
L1_EXT_DATA_LEN 16 YkasbiBaeT gnuHy nons L1_EXT_BLOCK_DATA B 6utax
L1_EXT_BLOCK_DATA MepemeHHas | CopgepxuT faHHble, cneumduyHble AN TUNa broka paclumMpeHns 3a-

BepLuarowen L1-curHanusayum

3HaueHusa cuHTakcuyeckon KoHeTpykuumn L1_EXT_BLOCK_TYPE onpeaeneHsl B Tabnuue 31.

Tabnuya 31— 3HauyeHNsa cuHTakcu4eckoi koHeTpykummn L1_EXT _BLOCK_TYPE

3Havenne L1_EXT_BLOCK_TYPE OnucaHve
00000000—11111110 3ape3epBUMpPOBaHO AN UCMONb30BaHMA B ByAyLUeEM
11111111 HononxeHue L1-post Gnok pacwumpeHus

MpuemHukn, He obnagarLme BO3MOXKHOCTBIO ONpeaenuTb 3HaYeHUe KOHKPETHOro Bnoka pacLumpeHusi
3asepLuarowen L1-curHanusaumu, 40mKHbI ITHOPUPOBATbL €ro COAEMKUMOE, HO A0SMKHbI UCMONbL30BaThL Nosne
L1_EXT_DATA_LEN, utobbl HanTu crneayowuii 6nok paclumpeHus 3asepLuarowen L1-curnanusauuu, ecnm
TakoBOW UMEETCS.

8.2.4.6 Linknuyeckuii KOHTPOmb NO N36bITOMHOCTU 3aBepLuatoLein L1-curnanmsaumm

Linknuyeckunit KOHTPOnb MO U3BLITOMHOCTK € NomMoLWbIO 32-6uTHOro koga CRC-32, oGHapyMBaKOLLETO
owmnbkun, OMKEH NPUMEHATLCA KO BCEN 3aBepuiatowein L1-curHanusayum, BKoYaa ee KOHUrypupyemyto
4acTb, AMHAMUYECKYIO YacTb Ang Tekyuwero T2-kagpa, AMHaMUYECKyto YacTb Ang cneaywouwero T2-kaapa,
eCrnu TakoBasi UMEeTCSl, U None paclUMpeHusi, ecnm TakoBoe MMeeTcs. PacnonoxeHne nons LUKIM4ecKoro
KOHTpONA No n3bbiTo4HOCTM CRC MOXeET ObiTb HARAEHO, UCX0ASA U3 ANWHLI 3aBepLiatoLLeli L1-curHanusauuu,
KOTOpasi CUrHann3npyeTcsa ¢ MOMOLLbI CUHTaKCUYeCcKOn KOHCTpykummn L1_POST_INFO_SIZE.

8.2.4.7 3anonHeHne UKTUBHbIMU GuTamm npu L1-curianusaumm

Mone 3anonHeHns PUKTUBHBEIMU BUTAMKU MOXKET UMETb NEPEMEHHYIO ANUHY U AOMKHO BCTABNATLCA NO-
cne nons UMKMYECKOro KOHTPOnsa no m3bbitoyHocTn CRC 3aBepwiatowen L1-curHanmsagyum, 4tobbl rapas-
TUPOBATb, YTO HECKONbKO 6rnokos LDPC 3asepuwiatowien L1-curHanusauum umMeroT 04MHaKoBbLIA MHpOopMaLn-
OHHbIN pa3mep, korga 6anTbl 3aBepLuatoLlen L1-curnanusaumm CermeHTMpYIOTCSl B HECKONbKO BnoKoB, 1 aTn
BGnokn KOAMPYIOTCA OTAENbLHO. [leTanu TOro, Kak onpeaennuTb ANUHY 3TOrO Nonsi, onucaxbl B 8.3.1.2. 3HaueHusa
6uTOB 3anonHeHus L1-curnanusayuu, eCnu TakoBble€ UMEKOTCA, A0IMKHbI ObITb YCTaHOBNEHLI B '0'.
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8.2.4.8 Butbl KOMNeHcauuu cMmeLleHns L1-curnanusaugum

BuTbl KOMNeHcauum cMellerust L1-curHanusaumm ucnonb3yTcs AN yMeHbLUeHWs pasbanaHnca Hynen
W eauHuy B AaHHbIX L1-curHanu3dauun. HekoTopble 3ape3epBUPOBAHHLIE MONA M YacTb MONA pacLuMpeHus
L1-curHanusauum, ecnu TakoBoe MMEETCH, MOryT MCMONb30BaTbCA ANSA KOMMNEHCauuu CMeLweHUs u MoryT
ObITb YCTAHOBMEHbI B COOTBETCTBUMU C anropUuTMOM, OMUCAHHLIM B AAHHOM MOAMYHKTE. [ipyrne anroputmbl
TaKke MOryT MCNONb30BaTLCA AN YCTAHOBKM 3TUX OUTOB.

CmMeLleHne nsmepsieTcsa ang kaxgoro T2-kagpa (40 yCTaHOBKM 3Ha4YeHUin BUTOB KOMNEHcaUMU cmeLLe-
HUST) MYTEM BbIMMCNEHNA 3HAYEHUs Niiag (Npias = Nyg — Np¢) ANA Tekywwero T2-kaapa, rae Nyg — 310 uncno
Hynen, a N, — 9T0 YNCrO eanHUL B TeX 4acTsax L1-CurHanusauuu, KOTopble NoABEPraloTcs Nposepke. Hactu
L1-curHanusauuu, nognexaiuue npoBepke, AOMKHbI BKMoYaTk B cebs Bce OUTLI NpeaBapuTEnbHON U 3aBep-
waiowei L1-curHanusauum, KpoMe cneayoLmx nonen:

- nonsi CRC;

- nons 3anonHeHus PUKTUBHbIMKU BuTamu L1-curdanusauuu;

- 3apesepBUpPOBaHHbLIX MOMEn NpeasapuTenbHOW U 3asepLuatowien L1-curnanusauun, Ucnonb3yembix
ANs KOMMEHCaLUWUU CMEeLLIeHUS;

- nons L1_EXT_BLOCK_DATA ansa nmo6oro 6noka pacluMpeHus sasepLuaiowlen L1-curHnanusauum, ans
koToporo 3HayeHne L1_EXT_BLOCK_TYPE ="11111111".

ANropMTM KOMMNEHCALIMN CMELLIEHUSI COCTOUT B CIIEAYIOLLEM.

Nieg — 4uCrI0 GUTOB, UCMONb3YEMbIX NS KOMNEHCALMM CMEeLLEHus (T. €. obuiee yucno 6utos B 3apesep-
BMPOBAHHbIX NOMSAX U COOTBETCTBYIOLLEN YACTM NONs paclumpeHus L1-curHanusauum, ecnv TakoBOe MMEETCS).
Mepsbie Ny 13 obLuero uncna GutoB N B MOpsaKe MX NOSIBIIEHUS AOMKHbI ObITb YCTAHOBIIEHBI B 3Ha4eHue '1’,

res
a oCTanbHble, €CNY OHW NPUCYTCTBYIOT, A0MMKHbI ObITb YCTAHOBMNEHLI B 3Ha4yeHue '0', rae

0 npu Nbias < _Nres
N. +N
_ bias res
N1 - {fJ npu |Nbias| < Nres . @7
Nres npu Nbias > Nres
MpumMmevyaHue — Ecnu TpebyeTcs, YTOOLI HECKONBKO MOAYNSATOPOB BbiAaBanu WAEHTUYHLIN BEIXOAHOW curHan

npv ofWHaKOBOM BXOAHOM CUrHane, HanpuMep npu paboTe B O4HOMACTOTHON CeTU, TO Heobxoanumo, 4YTobbl GUTEI KOM-
NeHcauyn CMELLEeHUs BMeCTe C ApyrMMi COCTaBMSAIOWUMU CUrHana 6binu yCTaHOBNEHB! B OAHOM LIEHTParnbHOM MecTe
CUCTEMbI, TAKOM Kak T2-LUs1t03.

8.3 Moaynsauua n kogupoBaHue ¢ UcnpasrieHUeM OWUOOK ana AaHHbIX L1-curHanusaumm

8.3.1 OGwue Tped6oBaHUA

8.3.1.1 KogupoBaHue ¢ ucnpasneHmem owmbok u Moaynsuma ana npeasapurenbHon L1-curHanusauyum

[aHHble npeaBapuTencHoW L1-curHanu3auum 3awmiieHbl ¢ NOMOLLULIO KackagHoro Kopa, CcoCcTos-
wero u3 BHewHero koga BYX u BHyTpeHHero koga LDPC. lNocneaosatenbHOCTM OUTOB npeaBapuTESb-
HOW L1-curHanusaumm nmeroT (PUKCUPOBAHHYIO ANMHY, U OHWM AOSMKHbI CHa4Yana KogumpoBaTbCsl Kogom BYX,
B pesynbrate 4ero GUTbl NPOBepkM YeTHOCTM koga BYUYX gomkHbl fobBaBnsATbCA Kk Gutam npeaBapuTenb-
HoW L1-curHanmusauun. Tllonyyaemble 0ObeAMHEHHble MOCNeA0oBaTENbHOCTU OWUTOB npeaBapuUTENbLHOMN
L1-curHanusauum n KOHTpoOnsA 4YeTHocTM BYX 3arem KoaMpyKOTCA YKOPOYEHHbIM BbIKONMOTHIM KOAOM
16K LDPC c koa0BO# CKOPOCTbIO 1/4 (Ny,. = 16 200). Crnieayer 0TMETUTb, YTO SCh(PEeKTUBHASA KO0BAs CKO-
pocTtb koga 16K LDPC ¢ kogoBon CKOpocTbio 1/4 paBHa 1/5 (adpdekTMBHAA KOAOBas CKOPOCTb OnpeaenseTcs
KaK AnuHa MHAOPMALMOHHON MOCNEeA0BAaTENbHOCTU, OTHECEHHASA K NOMHON ANMWHE NOCMNEAOBaTENBHOCTU HA
BbIxode Kogepa).

Mpu npoBegeHun onepaumm YKOPOUEHUS UCTONb3YETCH BXOAHOW napameTp Ksig, KOTOpPbIN AOMKEH BbiTb
paBseH 200, 4TO 9KBMBANEHTHO ANUHE OUTOBOW rpynmnbl MHAOPMaLIMKU NpeaBapuTenbHo L1-curHanusaumm Kpre.

BxogHon napametp Npunc, MCnonb3yemblii Npu NPoBeAEHUW onepauun BbliKarblBaHUA, COOTBETCTBYET
yucny nNpoBepoYHbIX 6UTOB koga LDPC, koTopble 4OMmKHbI ObITb BLIKOMNOTLI, BLIMUCTAOT N0 hopMmyne

]
Noune = (Koen ~Kyg) [R——1]= 11488, (18)
eff

rae Kpen — KOMMYeCTBO MH(OPMAaLMOHHBIX 6UTOB koga BYX, pasHoe 3072,

Ref — athdhektuBHas kogosas ckopoctb LDPC, paBHas 1/5 ans npeasaputensHoi L1-curHanusauum.
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Mocne onepauuit  yKOPO4YEHUS U  BbIKANLIBAHWA KOAMPOBaHHbIE GUTLI NPeABapUTENbHOI
L1-curHanusaumm nonxuel 0To6paxatses B (Kgg + Nyen parity)/Rer = 1840 cumeonos moaynauun BPSK,
rA€ Nycy parity — 4MCI0 NPoBepoyHbIX GuToB koaa BYX, pasHoe 168 ans koaos 16K LDPC.

8.3.1.2 KogupoBaHnue ¢ ucnpasneHuem owmbok u Moaynsauusa ana sasepLuaowen L1-curnanusauum

Yucno 6utos 3asepLuaiowieit L1-curHanuaaummn aBnaeTca nepemMeHHbiM, U 3TU OUTbI AOMKHLI Nnepeaa-
BaTbCs KaK OMH UNM Heckonbkum 6nokoB koga 16K LDPC B 3aBUCUMOCTM OT uucna OMTOB 3aBepLuatoLlei
L1-curHanu3sauun. Yncno 6rnokos LDPC ans 3asepwatowent L1-curHanusaumm Npost_FEC_BIock AOIMKHO ObITh
onpeaeneHo crneayiowmm 06pasom:

K

_ post_ex_pad

N, post_FEC_Block — { K “ (1 9)
bch

Ins koaa 16K LDPC ¢ kogoBo# ckopocTbio 1/2 (achhekTuBHAA KOAOBas CKOPOCTb 4/9) umcno nHgopma-
LIMOHHBIX 6MTOB Koala BYX K, = 7032, a uncno nHhopMaumMoHHbIX GMToB 3asepLuarollei L1-curHanmsayum,
ucknioyas nosne 3anonHenus L1_PADDING (cm. 8.2.4.7), Kpost_ex_pad MOXeT ObITb HaMAeHo nyTem aobaBneHns
yucna 32 k 3HayeHuio napamertpa L1_POST_INFO_SIZE.

Onuny K| 1 papping MONns 3anonHenus L1_PADDING ebluucnsiiot no gpopmyne

K

K _ post_ex_pad
L1_PADDING — N
post_FEC_Block

’ Npost_FEC_BIock ~ post_ex_pad- (20

KoHeuHyto AnuHy nocneaosatensHocTH 6utos K

post BCEN 3aBepuwaiowein L1-curHanusauyum, Bknovas
none 3anonHeHUs, BbIYUCTIAOT No hopmyne

Koost = Koost_ex_pad * KL1_PADDING: 1)
8.3.2 CkpemOnmpoBaHue u KOgUpoBaHMe C UCNpaBrneHneM own6oK
8.3.2.1 CkpembnupoBaHune nHpopmaunoHHbIX BUTOB 3aBepLuatorleli L1-curHanusauum
B Tom cniyvae, koraa 6ut L1_POST_SCRAMBLED ycraHoBneH B 3Ha4eHue '1', Bce GuUTbl kaxxaoro 6noka
3apepluarowen L1-curnanusayum ¢ MHOOPMAaLUOHHON ANUHON Ksig [OMKHbI CKPeMBNUpPOoBaTLCA.
Kaxbiit 13 BnokoB Nyogt Fec Block 3@BEPLIAOLLIEN L1-curHanu3auii AOMmkeH GbiTe CkpeMGNMpoBaH.

MocnenoBaTenbHOCTb  CKPEMONMMPOBaHMSA  AOSKHA OblTb  CMHXPOHHOW € GNOKOM  3aBepLuatoLuer
L1-curHanu3auumm, HaunHas ¢ HauborsbLLUero 3Hayawero 6uTa u 3akaHuMBas NPOXOXKAEHUEeM Bcex BUTOB Ksig.

Ckpembrimpylowiass ncesaocnyyanHas nocrieoBaTenibHOCTb JoSbkHa ObiTb OAMHAKOBOW Ansi GriokoB
3aBepLuaowen L1-curHanusauum u ans notokoBbix kagpos BBFRAMES. OHa gomkHa ObiTb npousBeneHa
pPErMcTpoM CABUra G NOrnyeckoi obpartHoii cBa3bio. MonMHOM reHepaTopa NCeBAOCNy4anHON ABOUYHOM Mo-

cnepoarensHocT (PRBS) gomkeH ObiTh criegytoLlero Buaa:
Oser(®) = 1+ x14 + XI5, 22)

Mpouecc ckpeMOnMpoBaHUA AOMKEH NpeABapATbLCH 3arpy3koli NOCNeAoBaTENbHOCTU UHULManM3aumm
(100101010000000) B perucTp reHepatopa B Havane kaxaoro 6noka sasepuatowen L1-curnanmsayum.

8.3.2.2 3anonHeHne HynsAMM MHpopMaLMOHHBLIX BMTOB Koga BYX

Buthl Ksig, onpeaeneHHble B 8.3.1.1 u 8.3.1.2 1 npu HeoBXoANMOCTM CKPEeMONUMPOBaHHbLIE B COOTBETCTBUM
¢ 8.3.2.1, nocne koguposaHua kogom BYX aomkHbl ObITb 3aKkogupoBaHbl B kogosoe cnoso 16K LDPC
(NIde =16 200).

Ecnu Ksig MEeHee, YeM YNCIIO MHAOPMALMOHHBIX BUTOB Koaa BYX Ki,y, AN AaHHOW KOA0BOW CKOPOCTH,
TO kog BYX Byger ykopodyeH. YacTb yKOpOYeHHbIX no3uumii koga BYX, asnaowmxca WHMOpPMaLMOHHBIMK
6utamu koga 16K LDPC, goskHa 6bITb 4ONOMHEHA HYNAMM, YTOObI 3aM0NHUTL HeaoCTaloLWme UHhOpPMaLUUOH-
Hble OUTbI Ky, BUTbI 3aM0MHEHNA HE JOMKHbLI Nepe1aBaThCA.

MapameTpbl NHPOPMALIMOHHBIX rpynn BUTOB Ky, U KIdpc ana konos BUX n LDPC npuseaeHbl B Tabnuue 32
AN npeaBapuTenbHON U 3aBepLuatowen L1-curnanusaumu.
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Tabnuya 32— lNapameTpbl rpynn 6utos Ky, 1 KIdpc ANA NpeABapuUTENbHON
1 3aBepLuatollen L1-curHanusaumn

L1-curHanusaumsa Kpch Kldpc
MNpenBapuTensHas 3072 3240
3aBepluaioLyan 7032 7200

N3 Tabnuubl 32 cneayer, uto Kigy, — Ko, = 168 6uT. Kaxknasi rpynna 6utos X; ¢ uHaekcom 0 << Ny =2

umeet anuHy 360 6utos. [innHa nocnegHen rpynnbl 6UTOB paBHa X,\,gmup_1 =360 - (KIdpc — Ky = 192 Gura.

COOTHOLLEHUs1 MeXay BXOAHbIMU MH(POPMALIMOHHBLIMU U BbIXOAHBIMU KOAUPOBAHHLIMM rpynnaMu 6uToB
ansa kogos BUX n LDPC nokasaHbl Ha pUCyHke 24.

Npeh = Kigpe — WHpopmaLmorHbie 6uthl kona LDPC

Kich — WHGOpMaUMoHHbIe 6uTsl koga BCH BCHFEC
0-a 1-a 2-7 (Ngmup - 2)‘“ (Ngroup - 1)-”
rpynna 6utos | rpynna 6utos | mynnaéutos | * ° ° | rpynna 6uroe | rpynna 6utos LDPCFEC
e A ———
360 360 — (Kigpc = Kocn)

PucyHok 24 — ®opmar rpynn 6utos nocne LDPC-koanpoBaHna faHHbIX L1-curHanusauuu

8.3.2.3 Koguposanue kogom BHYX
ViHdopmaunoHHbie Gutel Ky, (Bkmouas Ky, — Ksig OMUTOB 3aNONHEHNA HYyNAMW) AOIMKHbLI CHayana

Koanposarbcs koaom BYX (cm. 7.2.2), utoGbl npoussectn Ny, = Kldpc BbIXOZHbIX (KOAUPOBaHHLIX) GuToB BYX,
T. €. BXOAHbIX (MH(popMaLMOHHBIX) Butos LDPC Kldpc = (io...iN _1).
8.3.2.4 KoaupoBahue kogom LDPC beh
BbixoaHble 6UTbl Ny, =KIdpc = (io...iNbch_1) oT koagepa BYX, Bkniouasi OUTHI 3aNONHEHUA HYNAMK
(Kpoh — Ksig) ¥ OuTbl yeTHocTn BYX (K,dpc = Kpen): OPMUPYIOT MHGOPMALIMOHHBLIE OUTLI K,dpc ansa kogepa
LDPC /= Eio, i ...,iKId » ) Konep LDPC pomkeH cucteMatTuyeckm KOAUMpoBaTb UHGOPMALMOHHbIE OUTHI
pc

K|de B KOQOBOE CNOBO A pa3mepa NIdpc (cm. 7.2.3.1):

A= (10, iy ees ’Kndpc-1‘ Pgs Pys e p,\/ldpc_l,q(mc_1 ) (23)

8.3.2.5 BblkanbiBaHue npoBepoyHbiX 6uTOB koga LDPC

B x0ae onepauumn ykopouyeHusi npu KOAMPOBaHUM GUTOB CUrHanM3aLum HEKOTOPLIE NPOBEPOYHbIE BUTLI
koga LDPC aomkHbl ObITh BbIKONOTHLI Nocne koauposaHua LDPC. 3Tu BbIKONOTbIE O6UTHI HE AOIDKHBI Nepe-
JaBatbes.

Bce nposepoutble 6uTkl Niy,. — Kigpe kona LDPC, 0603HaqerHbIe {po, Pt Pl } AenaTcs Ha

_Kldpc_1
rpynnbl NPOBEPOYHLIX OUTOB ANMHOI Qg FA€ KaXAas rpynna NpoBepoYHbIX GuToB (hOpMUpYETCs U3 noa-
MHOXeCTBa NpoBepPO4HbIX OuToB KOaga LDPC N[dpc - K|dpc cneayowmM obpasom:

Py ={ pi| kmodQupe = 1,0 < k < Nigpo ~Kigpo} B9 0<j < Qe 24)

rae P; npeactaBnsieT j-10 NPOBEPOYHYIO Fpynny, a Qldpc npuseaeH B Tabnuue 9. Kaxxpaa rpynna coctouT U3
(Nigpe — Kidpo) Qugpe = 360 6UTOB, kak nokasaHo Ha puCyHke 25.

42



FOCT P 58912—2020

MH(OPMAaLMOHHbI® GUTHI MNposepouHbie GuTbl kaaa LDPC (Nigoe — Kigpe)

kopa LDPC
Qigpe Qigpe Qidpe Qigpe
MHdopmaLmoHHbie i
6wol kopa BCH | BCHFEC I - - -
1-51 rppynna 2-51 rpynna
NPOBEPOYHbIX OUTOB NPOBEPOMHbLIX BUTOB -

PucyHok 25 — I'pynnbl npoeepouHbix 6utoB B FEC-Gnoke

[ns 3agaHHOro uncna NpoBepPOvHbLIX GUTOB, NOANEXALLMX BbIKanbIBaHWUIO, Npunc, npuseaeHoro B 8.3.1.1
1 8.3.1.2, Ha nepBOM LIare cneayeT BbIMUCIMTL YUCHO FPYNN, B KOTOPbIX A0MKHbI ObiTh BLIKONOTHI BCE OUTDI

4eTHOCTU Nyyne groups:

N Npunc < 25
punc_groups — 360 Ana 0 < Npunc < Nldpc - Kldpc- (2%)

3arem B COOTBETCTBUM C anropuTMOM paboThl Gnoka BbikanbiBaHus (CM. [1]) cneayer BbIMMCIIUTL onepa-
TOPbl NEPECTAaHOBKW W ONpPeaennTb NOCIEeA0BaTENbHOCTL NEPECTAHOBKM rpynn NPOBEPOYHbIX OUTOB, KOTOpPbIE
noanexar BblkanbiBaHUIO AN NpeaBapuTenbHONW U 3asepLuatowen L1-curnanusauuu.

8.3.2.6 YganeHue 6utoB 3anonHEHUS HyNAMU

Buthl 3anonHenus Hynamu K, — Ksig AOMKHBI 6bITb yaaneHol M He AOMKHLI NepeaasaTbesi. Mpu 3ToM
ocTarLleecs CrnoBo COCTOUT U3 KSig MH(OPMALMOHHBIX GUTOB, 32 KOTOPLIMU cneayloT 168 NpoBepOYHBbIX OU-
T0B koaa BYX 1 Ny, = Kigpe = Npyne NPOBEPOUHLIX GuTOB Kona LDPC.

8.3.2.7 MNepemexeHune 6UTOB 3aBepLuatoLLei L1-curnanmsaumm

Korga ans sasepuatowein L1-curdanusauum ucnonsdyerca moaynsuus 16-QAM unu 64-QAM, kogoBoe
cnoso koga LDPC anuHon Npost, cocrosiLee n3 MHPOPMaLMOHHBIX BUTOB Ksig, 168 npoBepoyHbIX GUTOB KOAA
BYX 1 9000 — Npunc npoBepoyHbIX 6uToB Koaa LDPC, fomkHO ObiTh NOABEPTHYTO NEPEMEXEHUIO NO Butam ¢
ucnonb3oBaHWeM GnokoBoro nepemexutens. OCHOBHbIE NapaMeTpbl NepemMexuTesns no Gutam Ans Kaxaoro
BMAA MOAynsLMM NpuBeaeHbl B Tabnuue 33.

Konoeoe cnoso LDPC nocnefoBaTenbHO 3anuChIBAETCA B NepemexuTens no cronbuam u nocneao-
BaTEMbHO CYMTLIBAETCHA NMOCTPOYHO (HaMbBonbluuii 3HaYaLUmMii 6UT curHana 3aeepluatolei L1-curHanusaumm
CUUTBLIBAETCS NEPBbLIM), KaK NMOKa3aHO Ha PUCYHke 26.

Tabnuya 33 — CTpykTypa nepeMexuTens no utam

Moaynauusa KofoBas ckopocTb Yncnio pagos N, Yucrio cTonbuyos N,
16-QAM 12 Npost/8 8
64-QAM 12 Npost” 2 12

Korga ucnonb3syetca moaynsauusa BPSK unn QPSK, nepemexeHune no 6utam He OMKHO NPUMEHSITBCS.
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HanGonbLluunin 3Havawmin 6uT KogoBoro crnosa
kopa LDPC saeepluatoweii L1-curHanusaumm

CuuTtbiBaHue
T 001 r- 1
Psa 1 Il Ml | M — —
EERRRENERE []1 4+t ——=b
T -
| | | | A=bF1T 1_ ___ L
THHu -t ==
NERERERERR 111 1117 1T g
NERRRERERE [ 11 I
ERERE RN A | ——_—
ERRRERR AR ]! I
SRREREERRE [ |
AERRRER RN ]! 4—t+—++————==
YL ] |+
AERRRRR RN (]! 4=+ ———_L
ARRRRRR RN ]! 1+
ARERRER AR ! A=t=TT1 __ __ L
PanNoost8 | L] 1111 !
el R | T — —
o v v a7V
Cronbeu 1 Cronbeu 8

PucyHok 26 — Cxema nepemexeHus no 6utam curHana saeepllatoLleit L1-curHanvaaguu npu Moaynsauum 16-QAM

8.3.3 OTOoGpaxeHne GMTOB HA CUTHaNbHbIE CO3BE3aus

8.3.3.1 O6buwme TpeboBaHua

Kaxxgoe nepemexeHHoe no 6utam kogosoe cnoeo LDPC aomkHO oToGpa)kaTbCs Ha CUrHamnbHblE CO-
3Be3aua. Kaxabiii 6uTt npegsaputensHoi L1-curHanusauum otobpa)aercsi HENOCPeACTBEHHO B CUTHANbHOE
cossesgue moaynauyun BPSK B cooTBetcTBum ¢ 8.3.3.3, Toraa kak sasepLuatowas L1-curHanusaymnsa cHayvana
AeMynbTUNNEKCUPYeTCsl B CNOBa-sivenkn B COOTBETCTBUM C 8.3.3.2, a 3aTem cnoBa-ayelikn oTobpaxkatoTcs B
cosBe3ausi cornacHo 8.3.3.3. Co3ee3ausa npeaBapuTENbLHON 1 3aBepLuaLlen L1-curianuaayumm 3atem npeoot-
pasyTca B COOTBETCTBUM ¢ anroputmoMm L1-ACE, onpeaeneHHbiMm B 8.3.3 4.

8.3.3.2 [lemynbTunnekcMpoBaHme 3apepLuaiowlen L1-curHanusagyum

Kaxgoe nepemexeHHoe no 6utam BbIKONOTOE M YKOPOYEHHOE KOAOBO€E cnoBo koaa LDPC, 7. e.

nocrnenoBarTenbHOCTL GUTOB Noos

oTOBpaXkaTbCA Ha CUrHasIbHble CO3BE3AMA MOCPEACTBOM AEMYILTUMIEKCMPOBAHUS BXOAHLIX OMTOB B mapar-
nenbHble CNoBa-aYeiku, C NOCNEeAYOLWLMM 0TOBPaXeHUeM 3TUX CIOB U3 iYEEK B 3HAYEHUS TOYEK CUTHASbHbIX
C03BE3ANIA. YUCNO BbIXOAHBIX AYEEK C AaHHLIMU N 3MEKTUBHOE YNCNO GUT HA AYENKY Ny op ONPEAENeHb! B
Tabnuue 34.

{BUpa Vv = (VO, vaost_1 j roe Npost = KSig + 168 + 9000 - \V,

bunc: AOTKHO

Tabnuuya 34 — MapameTpbl 0TOOPaXeHWA Ha CUrHarnbHbIE CO3BE3UA

o | OPbeisee wenoS || s senoti meet | ono noanororos Voo
BPSK 1 Noost 1
QPSK 2 Nost2 2
16-QAM 4 Niost/4 8
64-QAM 6 Noost6 12
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BxoAHOI NOTOK GUTOB Vg AOIDKEH ObiTb AEMYNLTUMNEKCUPOBAH B HECKOSIbKO NOANOTOKOB 06LWMM
UMCNoOM Ny pcireams: SHAYEHNE N poireams ONPEAENEHO B Tabnuue 34. Ana moaynauun QPSK, 16-QAM u
64-QAM napameTpbl AeMyNbTUNNEKCUPOBAHUA AOIMKHbI COOTBETCTBOBATL YKa3aHHbIM B 7.3.2. [ina moay-
naumm BPSK BxoaHOM U BbIXOAHON HOMEpa GMTOB paBHbl 0, U B 3TOM criyyae AeMynbTUNNEeKCUpoBaHne He
OCYLLECTBIAETCA.

Ona moaynaumuu 16-QAM u 64-QAM BLIXOAHLIE CrOBA AEMYNLTUNNEKCOPA WMPUHOW N poreams
[bo.go -+ P,

substreams_1'd°] pa3sAensioTcs Ha ABa CroBa WMPUHON Nyop = Ngypstreams’2 [Yo, 2do -+ 2 2do]
U Yo 2do+1 Y 41 ados1] (M. 7.3.2). Ana moaynaumun BPSK u QPSK BbixoaHble cnosa nepeaa-
) mod ="

I0TCSl HEMOCPEACTBEHHO B YCTPOWCTBO (POPMMPOBAHMSI CO3BE3AMA, NOITOMY [¥, o4 A -1 2do]
\ mod ="

= [by 4 - b .
[ 0do Nsubstreams_1'd°]

8.3.3.3 Oto6paxkeHne Ha kBagparypHblie ocu I/Q curHanbHbIX CO3BE3anin

CornacHo 7.3.3 OuTbl npeaBaputenbHow L1-curHanu3auumm Yog ¥ CNOBa-A4ENKN 3aBepLuaoLen

L1-curnanusaumm [yoq - Y d_1q] oroOpaxatorca Ha co3se3aus | preg n f postq COOTBETCTBEHHO, rae ¢
, mod— >

ABNAETCA UHAEKCOM SY€EEK B KaXkaoM kogosom cnose LDPC ¢ nepemexennem butos. [Ina npeasaputenbHOn
L1-curnanmsaumn 0 < g < 1840, a ana 3asepuiatoilier L1-curdanusaumm 0 < g < Nyop per Biock- KOAMPOBaHHbIE
M MOAYNUPOBAaHHbIE AYENKN 3aBepLuaiollei L1-curnanmsauum, COOTBETCTBYIOLLME KaXXAOMY KOZJOBOMY CIIOBY
T2-kappa ¢ HOMEPOM M, 3aTeM 00LeaUHSAIOTCA AN (hOPMUPOBAHUS eANHOrO Onoka sueek f_ postm',-, rae i— uH-
AEKC siveek B 0AHOM 6noke 0 </ < Nyop Tota- KOAMPOBAHHLIE U MOAYSIMPOBAHHLIE AYENKN NPEABaPUTENLHON
L1-curnanusauuun ansa T2-kagpa ¢ HOMepoM m hOPMUPYIOT eiuHbIN BNoK sueek f_pre, . 1ae i — UHAEKC sue-
ek B npeaenax ogHoro 6noka 0 < j < 1840.

8.3.3.4 Moaudmkauma curHanbHbix co3se3aun L1-curnanusauum no anroputmy L1-ACE

Ecnu B none T2_VERSION (cM. 8.2.3) ycraHoBneHo 3Ha4yeHue bonee yem '0000', TO Ans AanbHeWLwero
YMEHbLLUEHUA CMeLleHusa B L1-curHanusaumm JOmkHa NPUMEHSITLCA HebomnbLiaa MoauduKauus MOAYnNupo-
BaHHbIX AYeek L1-curHanusaumn. Moauduuupytowmin anroputMm L1-ACE, KOTOPbIN AOMKEH NPUMEHATLCS KO
BCEM s4elikam ¢ mogynsiunen BPSK npeasaputenbHoii L1-curHanusaumm v KO BCEM siueiikaM 3aBepLuatoLLei
L1-curHanusaumu, HesaBUCUMO OT TOTO, KAKOM TUN CUrHaNbLHOIO CO3BE3AMA UCMONb3YETCA AN S4YeekK 3aBep-
watowen L1-curnanusauum (M. [1, nognyHkt 8.3.3.4]).

m,i

9 KagpoBas cTpykTypa curHana cucrembl DVB-T2

9.1 O6OwWwMe NONoXeHns

9.1.1 C Toukn 3peHus opMMPOBaHUA KaAPOBbLIX CTPYKTYP CUMrHana e€CTb OCHOBHOE pasjeneHue Ha
CTPYKTYpY dusmdeckoro kagpa (cynepkaapbl, T2-kaapbl u cumBonbl OFDM) u Ha CTPYKTypy NOrM4eckoro
kagpa (notokoBble kaapsl BBFRAMES, nepemexeHHble kagpbl u TI-6noku). CTpykTypa dmanyeckoro kagpa
pacnpoCTPaHAETCA HA BCIO CUCTEMY, B TO BPEMS KaK CTPYKTYpa NOrMYECKOro kaapa SABNSETCH KOHUenuuen,
cneyndpuyHon Ana PLP, u MOXET UMETb pasnnyHbie napameTpsbl 4na kaxaoro PLP.

9.1.2 O6LMM SneMeHTOM AN hU3n4ecKon u NOrnYEeCcKon KaapoBbiX CTPYKTYp aBnsieTcsa siuenka OFDM.
HAuerika OFDM — 310 YacTb curHana OFDM, COOTBETCTBYIOLAA OAHOW HecyLlen B ogHOM cumBone OFDM,
KOTOpas MOXeT ObITb MOAYNMPOBAHA AAHHLIMU, MOPOXKAAOWMUMU OAQHY TOUKY CUrHaNbHOrO CO3BE3AUS, MU-
NOT-CUrHanoOM UnM 3ape3epBUpPOBaHHON HECYLLIEN NOACUCTEMbI KOMNEHcaLuU NukoB curHana OFDM. TepmuH
«adverika OFDM» Takke ucnonb3yetcs Ans 0603Ha4YeHUA 3HA4YESHUA MOAYNALUUM ANs SYeiKun, Tak Kak MHOTMe
onepaumm BbINOMHAOTCA C STUMU 00beKTaMm, NPexae YeM OHM OKOHYATENbHO Oy1yT CONOCTaBNEHbI KOHKPET-
HOMY CUMBOIY U HECYLLEN.

9.2 KagpoBan CTpyKTypa Ha (PM3n4yeCKoMm ypoBHe

9.2.1 CTtpykTypa cynepkagpa

9.2.1.1 Uucpopmauusn, nepegasaemas B cucreme DVB-T2 Ha puanyeckoMm ypoBHE, AOMKHA UMETb
perynsipHyio CTPyKTypy 1 BbiTb OpraHu3oBaHa B cynepkagpsbl, T2-kaapbl u cumeonbl OFDM. Kaxkabin cum-
Bon OFDM cTpykTypHO pa3sgeneH Ha siuenku, COOTBETCTBYIOLUE OTAENbLHO B3ATOW MOAYNMPOBAHHON He-
cyuei B npegenax ogHoro cumeona. fueiika apnsaercsa o6LWwmMM anemMeHTom ansi (hm3nyeckoi u norude-
CKOW KagpoBbIx CTPYKTYp. Kagposas cTpyktypa cuctembl DVB-T2 Ha dhu3nyeckoMm ypoBHE nokaszaHa Ha
pucyHke 27.
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PuecyHok 27 — CTpykTypa kagpoB cuctemel DVB-T2 Ha hU3M4eckoM ypoBHe

9.2.1.2 Hanbonblumm CTPYKTYpPHbIM anieMeHToM cuctembl DVB-T2 siBnsetca cynepkagp. Kaxabii cy-
nepkagap UMeeT ANNUTENbHOCTb Tgp, U OH MOXET BKItoYaTh B cebf T2-kaapbl n dparmenTol FEF, kak nokasaHo
Ha pUCYHKe 28.

WHtepean FEF AnuHa FEF Wurepsan FEF OnuHa FEF Wurepsan FEF Anuua FEF

227 7/ /
overrz || overz ,°;$}j'=/’ overz | | overe "’W”T;F/’ ovarz | | overe ,"’?’“e"”:/EF/’
L iy J ¥ v ) N . S
A B c
A‘l-B-O-C:N,I.2

A = B = C = vnrepean FEF
PucyHok 28 — Cynepkagp, Bkniovatowmin T2-kagpsl u oparmeHTsl FEF

9.2.1.3 Yucno Ny, T2-kaapos B 04HOM Cynepkazpe ABNAETCS HacTpauBaembiM NapaMeTpoOM, CUTHaNU3u-
pyeMbIM C MOMOLLLIO cuHTakcnyeckoro anementa NUM_T2_FRAMES B npeasaputensHoi L1-curHanusauuu:
yuncno Ny, = NUM_T2_FRAMES. Kagpbl T2 0mxHbI MMeTb Hymepauuio ot 0 o Np,—1. Texywmii T2-kaap
CUrHanU3npyeTca C NOMOLLBIO CUMHTakcuyeckoro anementa FRAME_IDX B AMHaMM4ecKon 3aBepLualoLlen
L1-curHanusauuu.

9.2.1.4 dparmeHT FEF moxeT ObiTh BCTaBneH Mexay T2-kaapamu. B cynepkaape MOXET ObiTb HECKOMb-
Ko pparmerToB FEF, HO chparmeHT FEF He gomkeH ObiTb CMeXHbIM € Apyrum dparmeHTom FEF. Pacnonoxe-
HWe BO BpemeHu YacTen FEF curHanuaupyeTtca ¢ ucnonb3oBaHWeM CTPYKTYpbl cynepkaapa. JnuTenbHoCTb
cynepkaapa Tgp BbIYUCNAIOT NO hopMyne

Tsp = Nrp* Te * Negr Trer (26)

rae Nggg — uucno dparmentos FEF B cynepkaape;
Tegp — NPOAOIXUTENBHOCTL chparmeHnTa FEF, koTopas curHanuampyeTcsi ¢ NOMOLUBLIO CUHTAKCUYECKON
koHcTpykUmn FEF_LENGTH. Yucno Negp MoxeT GbiTh paccumtaHo no copmyne

Nege = Npo/FEF _interval. 27
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MakcumansHoe uncno T2-kagpoB B cynepkagpe pasHo 255. MakcumanbHas anuHa T2-kagpa cocTtas-
nset 250 mc, a makcuManbHas anvHa dparmenta FEF cocraBnsier 250 mc. Kaapbl T2 MOFyT UMETb AMUHY,
oTnu4Hyto ot dpparmeHToB FEF. OgHako Bce T2-kaapel B cynepkagpe A0MmKHbI UMETb OAUHAKOBYIO ATUHY.

®parmeHT FEF MoxeT ObITb BBEAEH MOCNe KaXgoro T2-kaapa, noaTomy uucno dparmentoB FEF B cy-
nepkaape Moxet cocrasnatb o1 0 o 255. Ecnu ucnone3ytorca FEF-kagpel, To yucno T2-kaapos mMexay Ay-
ms pparmentamu FEF gomkHo ObiTb COOOLLEHO NO KaHany curHanusaumn. Ecnm ucnonb3ytotcs pparmeHTsbl
FEF, cynepkaap AOm«keH 3akaH4mBaTbes dpparmeHTom FEF.

MakcumanbsHas anvHa cynepkagpa 6e3 ncnonb3osaHus coparveHTos FEF cocraenser 255-250 mc = 63,75 ¢,
npu ucnonb3oBaHun pparmeHToB FEF makcumanbHas anvMHa cynepkagpa pasHa 255-2-250 mc = 127.,5 c.

MpeaBaputensHasa L1-curHanusauus u KOHUIypupyeMas 4actb 3asepliatowen L1-curHanusayum mo-
ryT ObITb U3MEHEHbI TOSIbKO Ha rpaHuue ABYX Cynepkaapos.

9.2.1.5 Kanan PLP ¢ gaHHbIMK He 0053aTenbHO AOMMKEH BBOAMTLCA B KaXKabi T2-kaap B cynepkaape.
OH MOXET nponyckaTb HeCKOmnbko T2-kaapoB. OTOT MHTEPBAN NpPOMnycka Kaapos /yp AOMKEH 3a1aBaTLCA
C NOMOLLBIO 3HAYEHNS 8-OMTOBOrO MONSA CUHTAKCU4ecKon KOHCTpykumn FRAME_INTERVAL B kOH(Urypupy-
emMon 3aBepluatowen L1-curHanusauuun. Ana PLP, koTopble HE pa3sMeLLaloTea B KaXaoM kagpe cynepkaapa,
3HaveHune nonsg FRAME_INTERVAL JomkHO paBHATLCA MHTEPBANy Mexay nocneaoaresnbHbiMU Kagpamu.
Hanpumep, ecnn PLP npucyTcTByeT B kagpax 1, 4, 7 U T. 4., TO 3Ha4eHWUe 3TOro nonsi AOMKHO OblTb YCTaHOB-
nexo B '3'. Aina PLP, koTopble NOSBNAIOTCA B KaXaoM T2-kagpe, 3Ha4eHUe 3Toro nonsi AOMKHO ObITk YyCTaHOB-
neHos'1'.

MepBbili kKagp, B KOTOPOM nosBnAerca PLP ¢ gaHHbIMW, 4OMMKEH CUTHanM3npoBarbCsl ¢ MOMOLLbIO CUH-
Takcuyeckon koHeTpykuumn FIRST_FRAME_IDX. CuHtakcudeckue koHeTpykuum FRAME_INTERVAL u FIRST_
FRAME_IDX gomkHbl pasmeLLatbcs B KOH(purypupyemoii sasepLuaiorien L1-curnanusauum (cm. 8.2.4.2).

UT0oObl MMETb YHMKanNbHOE oTobpaxeHue PLP ¢ aaHHbIMKM Mexay cynepkagpamum, umcno T2-kagpoB B
oaHom cynepkaape Ny, AOMKHO AenuTbeca Ha 3HadeHne FRAME_INTERVAL ans kaxaoro PLP ¢ aaHHbIMK.
Hucno Ny, AOMKHO ObITb BbIOpaHO Tak, 4TobObI ANA Kaxaoro PLP ¢ AaHHbIMKM UMENO MECTO LIENOe YUCIO Ka-
APOB NEpPeMEeXeHns Ha cynepkaap.

9.2.2 CTpykTypa T2-kagpa

9.2.2.1 HasHa4eHune T2-kagpoB COCTOUT B nepeHoce kaHanoB PLPs un nidopmaumu L1-curhanusauuu.
Takum oBpasom, T2-kagp nepeHocuT cnyx0bl DVB-T2 u cootseTcTByIOWYI0 curHanusaumio. dparmertol FEF
npegHasHaveHbl Ans obecne4eHus BO3MOXHOCTU MOKOr0 cmelumBaHua cnyxd, onpeaeneHHbX B TEKyLLEN
Bepcumn ctaHaapTa Ha cuctemy DVB-T2, u cnyx©, KOTopble NnpeanonoxuTenbHo OyayT onpeaeneHbl B Bep-
cusix ctaHaapta [2]. PparmenTbl FEF MOryT 6biTb NYCTLIMMU, T. €. HE COAEPXKATb HUKAKMX AAHHbIX. [PUEMHMK,
pa3paboTaHHblii AnA npuema curdanos DVB-T2, 4omkeH GbiTb B COCTOAAHMM 0BOHApYXMBaTb U NPaBUIIbHO 00-
pabatbiBaTh pparmeHTbl FEF, 4TOObI MCKMIOUUTL HapyLweHue npuema T2-kaapos.

9.2.2.2 Kaxabli T2-kaap UMEET AnuTenbHOCTL T U cocToUT U3 L cumsonos OFDM. CumBonbl B kagpe
OFDM (3a ncknoyeHnem cumsona P1) aomkHbl uMeTb Homepa ot 0 4o L—1. Bce cumBonbl coaepkar AaHHble
1 OMNOPHYI0 UHAOPMALMIO.

Kagp DVB-T2 aomkeH COCTOSATb:

- 13 cumBona P1, koTopblii ucnonb3yerca Ana naeHTudukaumm npeambynbl n ANa CUHXPOHU3ALMMK;

- oiHoro u bonee cumBonoB P2, koTopble nepeaaloT napamerpbl L1-curHanusauum o kondurypaumm
(p1314EeCKOro ypoBHs;

- CMMBOIOB PErynsipHbIX 1aHHbIX, KOTOpble COAepXaT BCe AaHHble, nepeaasaembie B PLP;

- CUMBONA 3aKpbITUA Kagpa (Ana HEKOTOPbIX NapaMeTpoB).

Cumeonbl P1 otnuyatorcst ot 06bl4HbIX cumBonos OFDM 1 BCTaBnaloTcA No3xe.

9.2.2.3 Kaxabiin T2-kaap coctouTt u3 cumsonos OFDM u HaunHaeTca ¢ cumeona P1. AHanorMyHo, Kax-
nasi yactb FEF-kagpa HauMHaetcs ¢ cumBona P1. HauGonbLumii uHTEpBan BpeMeHn Mexay ABYMS nocneno-
BaTenbHbIMM CMMBONamu P1 He aorkeH npeBocxoautb 250 Mc.

Uucno cumeonos P2 Np, 3aBucut ot pasmepa BMe u onpeaeneHo 8 Tabnuue 35 (cM. Tawke [5]).

Tabnuuya 35— Yucno cumeonos P2 Np, Ans kaxaoro pasmepa BMNd

Pasmep BIN® Np,
1K 16
2K 8

a7
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OkoryaHue mabnuupi 35

Paamvep BrMo Np,
4K 4
8K 2
16K 1
32K 1

9.2.2.4 lMpoaomknTenbHOCTb T2-kagpa onpegenserca pasmepom b, sawmuTHbIM UHTEPBANOM U YNC-
nom ucnonb3yembix cumeonos OFDM. MakcumansHO gonycrumas anuvHa T2-kagpa cocraenset 250 Mc, 4to
HaKnajbIBaeT orpaHM4eHne Ha MakcumansHoe Yncno cumsonos OFDM L ana pasHbix pasmepos BrNd u 3a-
LUUTHBIX MHTEPBANOB, Kak NokasaHo B Tabnuue 36 (cm. Takke [5]).

Tabnunuya 36 — MakcumansHas ANUTENbHOCTL Kafpa L, BbipaxeHHas B cumBonax OFDM, Bkrtovas cuMsonsl P2 un
AaHHbIX, ANA pasnuyHelX pasmepoB BINTPO 1 OTHOCUTENBHLIX 3ALUTHLIX MHTEPBANOB B KaHanax ¢ LWMpUHOK nonockl 8 MMy

Yucno cumeonos OFDM B kagpe AnNWHON L B 3aBUCUMOCTH OT pasmepa BN
Pasmep T 1 OTHOCUTENBLHOTO 3aLYUTHOro MHTepBana
BMo u MC
1/128 1/32 1/16 19/256 1/8 19/128 1/4
32K 3,584 68 66 64 64 60 60 —
16K 1,792 138 135 131 129 123 121 111
8K 0,896 276 270 262 259 247 242 223
4K 0,448 — 540 524 519 495 485 446
2K 0,224 — 1081 1049 1038 991 970 892
1K 0,112 — — 2098 2076 1982 1941 1784

Anuny T2-kagpa T BbIYUCTIAOT NO opmyne
Te=Lg-Ts+* Tpy, (28)

rae Tg — o6Lan npoaomKuTenLHOCTL cumeona OFDM, Beluncnaemas no dopmyne

rae GIF — oTHOCUTENbHbIN 3alMTHBIV UHTEPBAS, a NPOAOMKUMTENLHOCTL cumBona P1 cocrtaesnseT 0,224 mc.

Yucno cumsonos OFDM L BknoyaeT B ce0a BCe CMMBONbI P2 1 CUMBOMbI JAHHBIX L y,t,, B PE3ynbTate
4ero Lg = Npy + L jata-

9.2.2.5 Cumonbl P2 1 cMMBOrbI AaHHbIX NepeHocaT L1-curHanusauuio, kasansl PLP n BcnomMmorarens-
Hble noTtoku. L1-curHanusaumsa Bcerga gospkHa nepegasatbCd B CMMBONAax P2, HO He B CMMBOJMax AaHHbIX.
KaHanbl PLP 1 BcnomorartenbHble MOTOKM MOTYT MEPEHOCUTLCH B CMMBONax P2 unu B cumBonax gaHHbIX.
Crtpyktypa T2-kagpa nsobpaxeHa Ha pucyHke 29 (cm. Takxke [5]). Mpumep nogpoBHOI CTPyKTYpbl T2-Kaapa
¢ otoOpaxkeHnem L1-curHanusaumm, kaHanoe PLP n BcnomoratenbHbIX NOTOKOB HA cuMBonbl OFDM noka3saH

Ha pucyHke 30.

AYenkn KOMneHcauum CMeLLeHus [ycTble fAYenKkn 3anoNHAIOT HESAHATLIE AYEHKA
P1 L1- < O6ue PLP PLP ¢ naHHbIMu, PLP ¢ paHHbIMK, BcnomorateneHble
curHanusauus T7n 1 T™N 2 NOTOKU

MonHbi T2-kagp

PucyHok 29 — CTpykTypa T2-kagpa
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Bpewms PLP PLP
— L1-curHanusauusa (npegsapuTenbHas); j | — PLP ¢ gaHHbiMu Tvna 1 (1..M7); | | — obwwme PLP; — MyCTble A4eiiky;
I I— L1-curHanusauus (3aBepliatowias); || | |— PLP c gaHHbiMK TuNa 2 (M-j+1... M1+M2); — BCMoMorare/ibHble MOTOKU

PucyHok 30 — MopgpobHasn cTpykTypa T2-kagpa ¢ otobpaxeHneM L1-curHanmsaumm,
KaHanoB PLP v BcriomorartesibHbIX NOTOKOB Ha cumBonibl OFDM T2-kagpa

9.2.3 CrpyKTypa U 3aWmTHble UHTepBasibl cnmBosia OFDM

9.2.3.1 Kaxpgpbiin cumBon OFDM cocTtouT 13 Habopa Ktota) Hecywiux OFDM, nepefaBaeMbliX B TeYeHue
BpemeHn cumBosia OFDM Ts. Kaxpgas sueilika nomedaeTcsa CBOMM HOMEPOM (Tl k, rAe 1 — HOMeEp kKagpa
B cynepkagpe, / — HOMep CMMBOJSA B Kajpe, k — HOMep Hecylieil B cuMmBosie. Homep Hecyliell B cumBose
OOIXeH BblbMpaTtbes U3 nHTepsana k e [Kmjn; Ktax].

9.2.3.2 Kaxgplhi cumBon OFDM fo/mkeH MMeTb AINTENbHOCTb TS 1 COCTOATh U3 ABYX YacTei: Nose3Hoil
4acTu C ANUTeNbHOCTbI0 Ty M 3alUMTHOTO MHTEpBasa C ANUTENIbHOCTbIO T3- 3alWTHbLIA MHTepBas npealle-
CTBYeT MOJIe3HOW YacTu CMMBO/IA U ABASETCHA NOBTOPEHWEM NOCAefHel YyacTu CUMBOSA, YacTblo KOTOPOro OH
aBnseTcs. B Kaxaom M3 BO3MOXHbIX pPeXumMoB BelwaHus (pasmepoB BMN®) cuctembl DVB-T2 MOryT 6biTb UC-
NofIb30BaHbl CEMb 3HAYE€HUIN OTHOCUTENbHOrO 3alWMUTHOro nHTepeana TG/TU.

9.2.3.3 AGCONIOTHbIE 3HAYEHUS ANUTENIbHOCTM 3alMTHOrO uHTepBasa TG Npu pas/inyHbIX 3HAYEHUSAX
pasmepa BIMd 1 cooTBETCTBYIOLWMX UM MOJSIE3HOM YacTu CMMBOMA C OJINTE/IbHOCTLIO 7Y AN KaHana ¢ wupu-
HOI mosockl YacToT 8 MI'Y npeacTaBneHbl B Tabnmue 37 (cMm. Takxe [5)).

Tab6bnuuya 37 — [AnTeNbHOCTb 3alWUTHOIO MHTEpBaa B MKC AN1a KaHanos 8 MIy,

OnuTenbHOCTb 3aWMUTHOrO MHTepBana c, MKC, B 3aBUCMMOCTM OT pa3mepa bMNo

Pa53r|Mq§p . mMe NS laHHOTO OTHOCWTENIbHOTO 3alKnTHOro UHTepsana TETU

1/128 1/32 1/16 19/256 1/8 19/128 1/4
32K 3,584 28 112 224 266 448 532 —
16K 1,792 14 56 112 133 224 266 448
8K 0,896 7 28 56 66,5 112 133 224
4K 0,448 — 14 28 n/a 56 — 112
2K 0,224 — 7 14 n/a 28 - 56
1K 0,112 — — 7 n/a 14 — 28

9.3 KapgpoBas CTpyKTypa Ha NIOrTM4eCcKOM ypoBHe

9.3.1 lMakeTbl

KaHasibl PLP MOryT nepeHocuTb NakeTbl, BK/KOYasA NakeTbl TpaHCMOPTHOro notoka MPEG-2 nnn naketbl
ApYyrnux TUNOB, UCNOJb3yeMble 06LWMMM NOTOKaMu GS. OHM Takke MOryT NepeHOCUTb HernpepbiBHbIE Henake-
TupoBaHHble noToku. 3aronnoBok BBFRAME npepgocTtaBnseTr MexaHusm A5 BOCCTAHOBJ/IEHUA NakeToB B MNpu-
€MHVKe, HO KagpupoBaHue camoro curHana DVB-T2 06bi4HO He 3aBUCUT OT Kakon-nmbo CTPYKTYpbl NakeTa,
KOTOPYI MOryT MMETb BXOAHble MOTOKU.
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9.3.2 Nlornyeckue oo6wvektol BBFRAMES, FECFrames u FEC-6noku

9.3.2.1 Notokoeble kaapsl BBFRAMES

Motokosbie kaapbl BBFRAME siBnaioTcs OCHOBHOW €4AMHULIEN B CTPYKTYPE NOrMYeCKOro KaapupoBaHus
DVB-T2: pacnpegeneHue U nnaHMpoBaHue nepeaaqu Kaapos BbINOMHAKTCA AN uenbix yncen BBFRAME.
Koraa nepeHocATCA NakeTMPOBaHHbLIE NOTOKU, NAKETbl MOTYT COMOCTaBNATLCA kagpam BBFRAME nu6o cuH-
XPOHHO, NGO aCUHXPOHHO, NpU 3TOM Kaxkablit BBFRAME MOXeT cogep aThb Lienoe Yucno naketos, Unu nake-
Tbl MOTYT GbITb (DparmeHTMpoBaHbl No AByMm BBFRAME. MoTokoBbie kaapbl BBFRAME coaep»art 3aronosok,
BKNIOYAIOWMIA ANUHY NaKeTa U NONMOXXEHUE NEPBOrO NAKEeTa, YTO NO3BONAET BOCCTAHOBUTL UCXOAHbLIE MAKETDI
B npuemHuke. MNotokosbie kagpsl BBFRAME MoryT coaepxarb 6aiTbl 3an0nNHEHUs, €CNu AaHHbIX HeaoCTa-
TO4HO AnA Bcero BBFRAME unu xxenarenbHO He dparmeHTUpOBaThb naketbl. Mone 3anonHeHus Takke Mo-
XeT UCnonb3oBaTbCA ANSA BHYTpUNoOnocHow L1-curHanusauun. OBwmii pasmep kaxaoro kagpa BBFRAME,
BKIO4asA niobble 3an0NHEHUSA U/UNU BHYTPUMOMOCHYIO CUFHANMU3aumio, SIBRSETCA NOCTOSHHLIM AN AAHHOIO
kaHana PLP u 3aBucut ot kogoBow ckopoctu LDPC u 0T TOro, Mcnonb3ylotca KOPOTKUE UIN ANUHHbIE Gnoku
koposawmtbl FEC (cm. 7.2.1).

9.3.2.2 Kagpol koposawutel FECFRAMES

MoTokoBbIN Kaap, AONOMNHEHHBIA 3aronoBKOM, 00pabaTbiBaeTCa kak UHpOPMALIMOHHOE CNOBO, noane-
Xauee koguposanuio kogamu BYX u LDPC. Pe3ynetupylowee kogqosoe cnoeo, Hasbieaemoe FECFRAME,
BCeraa AOMKHO coaepxatb 64 800 unu 16 200 6utoB. [iBe pasHbie onuHbl FECFRAME coOTBETCTBYIOT BbIGO-
PY ANWHHBIX UK KOPOTKMX BrokoB kogo3awmtel FEC coorBercTBeHHO. KopoTkue 6noku FEC o6ecnevunsator
6Gonee BbLICOKYIO CTENeHb AeTanusaumu GUTOBOI CKOPOCTU, HO TpebyloT GonbLueln cnyxeBGHON Harpysku, YTo
HEMHOrO yXyALlaeT NPOU3BOAUTENLHOCTb MO CPABHEHMIO C ANUHHbIMKU Bnokamu. B npocune T2-lite cucremol
MCNONbL3YIOTCA TONbKO KOPOTkue FEC-6noku, YTo CHUXAET CNOXHOCTL Aekoaepa (CM. [5]).

9.3.2.3 bnoku kogosawmtbl FEC Blocks

BuTbl 6nokoB FECFRAME noaBepraioTcsi NepeMeXeHUto ¢ 06beAUHEHMEM B CNOBA, KOTOpbIE 3aTeMm
0TOBPaXAKOTCA HA TOYKM CUTHANbLHOTO co3e3auns unu sueiiku OFDM. HaGop Touek co3se3auns, COOTBETCTBY-
owmx ogHomy 6noky FECFRAME, Ha3biBaeTcsi FEC-6nok. MoatoMy konuvectso adyeek B FEC-6noke 3aBucut
Kak oT Buaa moaynsauum QAM, Tak u oT BeIGOpa ANUHHBLIX UMK KOPOTKMX FEC-6noKOB AN KOHKPETHOTO KaHana
PLP.

9.3.2.4 Kagpsbl nepemexeHus Interleaving Frames

Kaapbl nepemexeHns HaxoaaT NPMMEHEHME NPU NaHMPOBaHMK Nepeaadn NakeToB M Kaapos, onpeae-
nexHuu nonewn L1-curHanusauun, BCTaBKE BHYTPUMNONOCHONW L1-CurHanusauum n noCTpoeHnn kagpa CUCTEMBI;
OHU TaKKe y4acTBYIOT B onpeaeneHun uHrtepderica T2-Ml (cm. [5]).

Kaap nepemexxeHns SBnsSieTCA CTPYKTYPOI KaapupoBaHus, B paMKkax KOTOPOIi BbIMOMHSIETCS BblaeneHne
NPOMYCKHON CNOCOBHOCTU AnsA KOHKpeTHOro PLP (cM. [5]).

9.3.2.5 Brioku ¢ nepemexeHuem no spemeHun Tl-blocks

Brnokn ¢ nepemexeHneMm no BpeMeHW — 370 Habop siueek OFDM, Ans KOTOPbIX BbINOMHSIETCS Nepe-
MEXEHMe No BPEMEHU; nepemexxeHne mexay Tl-6nokamu He npoBoauTcs. lNepemexutens N0 BpEMeHW nepe-
MexaeT Ayeinku B oqHOM TI-6roke, KOTOPbIN COAEPHKUT AMHAMUYECKU NepeMEeHHOe Lenoe vucno onokos FEC.
Kagp nepemexeHus, B CBOKO O4epeab, COAEPXUT uenoe 4ucro TI-6rnokoB, npuyem 3TO YMCIIO CTaTUYECKM
HacTpauBaercs. ObLuee uicno noTokoBbIX kagpos BBFRAME u, cnegoBatensHo, 6nokos FEC, BblaeneHHbIX
Kagpy nepeMexeHnsi, He JOMKHO ObITb kpaTHbIM Yncny TI-6nokos. Kak pesynbrar, TI-6noku B kagpe nepemMe-
KEHNSA MOTYT COAEePXKaTb HECKONMbKO MHOE Yncno Gnokoe FEC. Yucno 6nokos FEC B kaxaom TI-6roke kaapa
nepemexeHusa OyaeT OTNMYaTbCa TONbLKO Ha eaAuHULY, TPU 3TOM MeHbLUee Yncno 6nokoe FEC BcTpeyaetcs B
nepsbix TI-6nokax kagpa nepemexeHnus (cM. [5]).

10 O6pasoBaHue curHana OFDM

10.1 OOwme nonoxeHus

®yHkumen moagyna popmuposaHmns curHana no cxeme moaynsuum OFDM sBnsieTca npeoGpasoBaHue
fiYeeK, co3gaHHbIX Moagynem PoOpMUPOBAHUA KaapoB B BUAE KOI(pUUMEHTOB B YacTOTHOW obnactu, B cur-
Han BO BPeMEHHOI 0bnacTu AnsA nepegayun ero no kaHany. B xoge aToro npouecca ocyLLecTBASETCS TaKKe
BBOJ, COOTBETCTBYIOLLEN 3TanOHHON UHAOPMaLIMW, UBBECTHOW Kak MUIOT-CUrHarsbl, KOTOpbIe NO3BONSOT NPU-
€MHUKY KOMMEHCUPOBAaTb MCKaXKEHWsI, BHOCUMbIE KaHanoMm nepegayu. Ha 3aeepliatowlem srane nonyveHus
T2-curHana npoBOAUTCS BCTABKA 3aLUMTHLIX MHTEPBANOB U, €CN HE0BX0AUMO, NOHUXKEHUE OTHOLLUEHUS MUKO-
BOI MOLLHOCTHU K cpeaHen mowHocTn (PAPR).
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Ha Heobsa3aTenbHOM Ha4anbHOM aTane MoXeT npoeoauTcst 06paboTka MISO, B xoae KOTOPOI UCXOHbIE
K03 PULMEHTLI B HACTOTHOW obnactu 00pabaTbiBaloTCA N0 anropuTMy mMoauuLMpOBaHHOIO KOAUPOBAaHUS
AnamyTu, KOTOpOE NO3BONAET pasaensaTb T2-curHan mexay AByms rpynnamu nepeaaTyukos, paboraroLmx Ha
0AHOM YacToTe, TakuMm 06pa3om, 4ToObI 0De rpynnbl HE MELIAnu Apyr apyry.

10.2 O6paborka MISO

10.2.1 Bce cumsonel curHana DVB-T2, 3a UCKMIOYEHMEM CRy4YaeB, CBA3aHHbLIX C Nepegayein BCnoMora-
TenbHbIX NOTOKOB B 0HOYACTOTHBIX CETAX, HA YPOBHE sveeK MOryT ObiTb 06paboTaHbl AN BELLAHUS B PEXU-
Me MISO. MNMpu atom npeanonaraercs, 4to Bce npueMHuku DVB-T2 aomkHbl 06naaats BO3MOXHOCTbIO NpU-
HUMaTb CUrHanbl ¢ NpumeHeHuem obpabotkn MISO. Obpabotka MISO cocTout B NnpeobpasoBaHUn BXOAHbIX
Aiueek C JaHHbIMU B ABA NOXOXKUX HAG0Pa BLIXOAHbIX SYEEK C AaHHBIMU, KaXabI U3 KOTOPLIX OyAeT HanpaBneH
K CBOEW rpynne u3 Asyx rpynn nepeaaryukos. MoamduumposaHHoe koaupoBaHue AnamyTu MCMomnb3yeTcs
Ans co34aHuA ABYX HAOOPOB siYEEK C AaHHBIMM, 3@ UCKNIOYEHUEM TOTO, YTO KOAUPOBAHWE HMKOTAA HE JOIDKHO
NPUMEHATLCA K cuMBony P1 npeamBynbl, U NIMNOT-CUTHaNbI AOMKHbI ObITb MOAMUUMPOBAaHLI Npu 0bpaboTke
(cm. [1]).

10.2.2 Npouecc koaMpoBaHUA BLIMOMHAETCA ANA nap sS4Yeek None3Hon Harpy3km OFDM co cMeXHbIMU
MHAEeKcamu (am,l,p; am,/,p+1)’ NOCTYNAIoLMX C BbIXOA NEPEeMeXUTENs No Yactote. Yncno siueek ¢ AaHHbIMK

B cumsone OFDM (Bkniouasa noOble HEMOAYNUPOBAHHbLIE AYENKU C AAHHLIMU B CUMBOJIE 3aKpbITMA Kagpa)
Nyt BCETAA AOMKHO GbITh YETHBIM YMCIIOM, 1aXE B CUMBOSE 3aKPLITUA Kaapa (Aaxe eCnu YMCro akTUBHbIX
AYe€eK B OAHOM CUMBONE 3aKPbITUSA Kafapa Cr HE ABMAETCA YETHbIM). [lonyckaeTcs, YTo Nocne BBOAA NUMOT-
CUrHanoB A4eNKU U3 OQHON Napbl MOTYT HE 0Ka3aTbCA HA COCEAHUX HECYLLMX.

Mpu o6paboTtke MISO BhixoAHbIE siueliku AnA rpynnebl 1 nepegatymkos MISO em','p(T x1) ABNAI0TCA KO-

nuein BXOAHbLIX sYeek am,p, T. €. OHM AO0JDKHbI OCTaBaTbCA HEU3MEHHbIMU!

emip(TX1) = ap, | o €y pag (TX1) = 8 p+13 P E {0.2,4,6, ..., Ny —2} (30)

BbixoaHble auelikn ana rpynnet 2 nepegaryukos MISO e
Ayeek cnegyowmm obpasom:

mp (Tx2) BOMKHbI rEHEPUPOBATLCA U3 BXOAHBIX

Emyp (TX2) = -ajny,,pﬂ; €y pe1 (TX2) = —a;n','p; pe{0,2,4,6, ..., Nyy—2, 31)

rae «*» — onepauyuna KOMNNEeKCHOro ConpsaXXeHu4,;
Ndata — KONMMYECTBO SIYEEK HA BbIXOAE YaCTOTHOIO NepemexuTens A4nsa TekyLero cumseona /.

10.3 BBOA NUNOT-CUrHanoB

10.3.1 O6wue TpedGoBaHunA

10.3.1.1 PasnuyHble cnyxebHble sueliku B coctase kagpa OFDM gomkHbl MOAYNMPOBAaTLCS 3TANOHHON
uHopmaumen, nepegaBaemMoe 3Ha4eHne KOTOPOW M3BECTHO NPUEMHUKY. A4Yeikn, coaepXaluue STanoHHY
nHdOpMaLUIo, 4OSMKHBI NepefaBaTbCs C NOBbILIEHHbIM YPOBHEM MOLYHOCTU. MIHdhopMaumsa, nepegasaemas B
3TUX AYeriKax, BbINOMHAET PYHKLMM PasfUYHbIX MUNOT-CUTHANOB: PacCcpenoTOMEHHbIX, HEMPEPbIBHLIX, Kpae-
BbIX, 4719 CUMBONOB P2 unu CUMBONOB 3aKpbITMA Kagpa.

10.3.1.2 MunoTt-curHansl MOryT ObiTb UCMONbL30BaHbI AN CUHXPOHM3ALMKU KaapoB, CUHXPOHM3aLUuM no
YyacToTe, CUHXPOHU3ALUMUWU NO BPEMEHU, OLEHKN KaHana, uaeHtudukauum pexvMa nepegadu, a Takke mMoryr
ObITb MCNONbL30BaHbI A5A OTCNEXUBaHMA da3osoro wyma (cMm. [5]):

- AN OLUEHKWU KaHana u BblpaBHUBaHUA (paccpeoTOYEHHbIE NUNOT-CUrHAaMbI, MUIOT-CUTHanNbI ANSA CUM-
BONOB P2 1 nunoT-curHans! Ans CUMBONOB 3aKPbITUA Kaapa);

- KOppeKuun cuHasHbix owmnOOoK (HENPEPLIBHBLIE MUMOT-CUrHASbI, MUNOT-CUrHaMbI A4ns CMMBONOB P2 u
NUAOT-CUrHAarmbI ANS1 CUMBOMOB 3aKPbITUS Kaapa);

- CMHXPOHM3auuMK (NOTeHUManbHO — BCE BUAbI MUSOT-CUTHANOBY);

- «3anonHeHuAa» HesHayallen nHpopmaumen (HenpepbIBHbIE MUNOT-CUrHASbI, MUIOT-CUTHANMbI A11A CUM-
BONOB P2 1 nunoT-curHans! Ans CUMBOIOB 3aKPbITUA Kaapa).

B Ttabnuue 38 npueedeH nepeyeHb PasnUYHbIX TUMOB MWUNOT-CUTHANoOB W CUMBOMOB, B KOTOPbIX OHU
MOTYT MOSIBAATLCS.
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Tabnuya 38 — Tunbl NUNOT-cUrHanos

Tun nunoT-curHana
cuveon paccpeaoTOMEeHHbI HenpepbIBHbIA KpaeBoW P2 31?:;;"“
P1
P2 X
OB6bIYHbIN X X X
3akpbITus X X
Kagpa
MpuMevyaHne — «X» — Hanuume nNUNoOT-cUrHana.

10.3.2 Tpe©GoBaHUA K 3TANIOHHON NOCNEA0BaTENIbHOCTH

10.3.2.1 MunoT-curHansl A0MmKkHbI ObiTb MOAYNMPOBAHbI B COOTBETCTBUM C STANOHHOW NocrneaoBaTenb-
HOCTbIO 7} . FA€ I kK — NHOEKCbl CUMBONA M HECYLLEW COOTBETCTBEHHO. 3Ta 9TaNnoHHaa NocneAoBaTenbHOCTb
ABMAETCA MOAYMUPYIOLLMM CUTHAMOM Ansi BCeX NUIOT-CUrHanoB (paccpeaoTOYEeHHbIX, HeMPepbIBHbIX, Kpae-
BbIX, P2 1 3aKpbITUs Kaapa) kaxkaoro cumeorna T2-kagpa, BKNOYan CMMBONbI P2 1 3akpbITUA kagpa.

3TanoHHasa nocneaoBaTenbHOCTh AOMKHA ObiTh CH)OPMUPOBAHA KaK CyMMA NO MOAYSIO 2 NCEBAOCHY-
YaiHO ABOMYHON NocneaoBarenibHocTn PRBS ypoBHA CUMBONOB W), M NCEBAOLUYMOBOH NOCMen0BaTenbHO-
ct1 PN ypoBHs kazapa pny.

{ W kext ® PN, OObIMHBIE PEXUMBI BELLAHUS, 32)

ik = w, @ pn;  pacliMpeHHble PeXUMbl BeLLaHWs,
rae K ext — 4ncno AonoNHUTENbHBIX HECYLLMX, NPUBEAEHHOE B Tabnuue 2.

B cOOTBETCTBUM C anropuTMOM hOPMUPOBAHUSA ITANIOHHONW NOCNEA0BATENIbHOCTU BbIXOAHbIE OUTHI MO-
Crne0BaTenbHOCTU YPOBHSA CUMBOMOB W) MHBEPTUPYIOTCA NN HE MHBEPTUPYIOTCA COMMACHO 3HAYeHUsIM No-
crefoBaTteribHOCTW YPOBHSA Kaapa pn,.

10.3.2.2 dopMmupoBaHne NCeBAOCNYyYalHOW ABOMYHON nocneaosaTtenbHocTU PRBS gomiHO cooTeeTt-
CTBOBATb NOPOXAAKLLEMY MHOTOYMEHY:

Opres™) = X1 +x2 + 1. 33)

3Ta nocnejoBaTenbHOCTb AOMMKHA UCNONL30BaTLCA HE3aBUCUMMO OT pasmepa Blrd, o6ecneunsas yHu-
KanbHYIO OTNIUYUTENBHYIO XapakTePUCTUKY BO BPEMEHHON 06nacTu Ana kaxaoro pasmepa bro, a takke ana
Kaxxgoro wabnoHa nunoT-curHarnos.

Hauano reHepupoBaHua nocnegosarenbHoctu PRBS A0mkHO npeaBapATbCA UHUUManusaumen peru-
CTpa cABura reHeparopa B COCTOsIHME «BCE 1», TaK 4TO HaYanbHble GUTbI MOCNEA0BATENLHOCTN Wy, Wy, Ws...
GyayT umeTb cnegyowme 3Hayewmna wy, = 1,1,1,1,1,1,1,1,1,1,1,0,0...

10.3.2.3 Kaxgoe 3HaueHue nceBaollyMoBoN nocneaosatenbHocTu PN ypoBHA kagpa AOMDKHO npwu-
MeHsATbCA K oaHoMy cumsony OFDM T2-kagpa. CneposarenbHo, aAnuHa PN-nocneposatenbHoctn Npy
AomkHa ObiTe pasHa anuHe T2-kaapa Li (cM. 9.2.2.2), T. €. 4ncny cumBonos B T2-kaape, Ucknioyasi CUMBON
P1. B Tabnuue 39 nokasaHa makcumanbHasa anuia PN-nocnegosatenbHOCTU AN pasHbix pexumos Bl B
KaHanax ¢ wupuHon nonocol 8 M.

MNocnepoBaTenbHOCTb (pno, pny, ..., pnNPN_1) anuHown Npy = Lg aomkHa hoOpMUPOBATLCS NyTEM B3STUS

nepsbix Npy 6MT U3 nonHoi PN-nocnegosartensHocTu. Monxas PN-nocnegoeartenbHOCTL 40MDKHA MMETD Crie-
OYIOLWYI0 CTPYKTYpPY (B WeCTHaALaTepUYHOM Koae):
4DC2AF7BD8C3C9A1E76C9A090AF1C3114F07FCA2808E9462E9AD7B712D6F4AC8A59BB069CC50B
F1149927E6BB1C9FC8C18BB949B30CD09DDD749E704F57B41DEC7E7B176E12C5657432B51B0B812DF0
E14887E24D80C97F09374AD76270E58FE1774B2781D8D3821E393F2EAOFFD4D24DE20C05D0BA1703D10
E52D61E013D837AA62D007CC2FD76D23A3E125BDESA9A7C02A98B70251C556F6341EBDECB801AADSD
9FBSCBEA30BB619096527A8C475B3D8DB28AF8543A00EC3480DFF1E2CDA9F985B523B879007AA5D0OCE
58D21B18631006617F6F769EB947F924EA5161EC2C0488B63ED7993BASEF4E552FA32FC3F1BDB1992390
2BCBBES5DDABB824126E08459CA6CFA0267E5294A98C632569791E60EF659AEE9518CDF08D87833690C1
B79183ED127E53360CD86514859A28B5494F51AA4882419A25A2D01A5F47AA27301E79A5370CCB3E197F,
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rae Kaxgas LwecrtHaguarepudHas uudpa onpeaensieT Kaxable YeTblpe [BOMYHLIX paspaga  Bceil
PN-nocneanosatenbHOCTU, B KOTOPOW CTapLuMi 3Havawmn 6ut cnegyetr nepebiM. COOTBETCTBEHHO, Ha4Yano
asounyHon PN-nocnenosarensHOCTU UMEET CTPYKTYpY:

PN, =010011011100..... (4DC2... B LueCTHaALATEPUYHOM KOAE).

Tabnuya 39 — MakcumaneHble AnuHbl PN-nocnefoBaTensHOCTeN AN pasHbIX
pexumoB BlN®d (kaHan 8 MI'y)

Pasmep bINe MakcumanbHas anuHa
(pexvm BeLyaHuA) rocnefosaTenbHOCTU Npyy

1K 2098

2K 1081

4K 540

8K 276
16K 138
32K 69

10.3.3 BeBoa paccpefoTOYEHHbIX MUIOT-CUIHANoOB

10.3.3.1 3STanoHHasa nHgopmaumsa, coaepKallasicsa B 3TariloHHON NOCeA0BaTenbHOCTH, A40MMKHA nepe-
[aBaTbCA B AYENKaxX paccpeaoTOMEHHbIX MUOT-CUTHANoOB B KaXaoMm cumeone T2-kaapa, kpome cuMmBonos P1,
P2 1 cumBona 3akpbiTus kagpa (ecnm oH npumensieTcs). NMpocTpaHCTBEHHOE NOMNOXEHNE paccpeaoTOHEHHbIX
nunoT-curHanos B T2-kagpe onpeaeneHo s Tabnuue 40 (rae Dy — HanGorbliee paccTosHUE MexXay Aqen-
Kamu C NUNOT-CUrHanamm no Yacrore; Dy — 4YnCo CMMBONOB, 06pasylowmx 0AHyY NOCNEA0BaTENIbHOCTL pac-
CPEAOTOYEHHbIX MUNOT-CUTHANOB, T. €. Hanbonbluee pPacCTOSiHUE Mexay AYeriKaMmu C NUIOoT-CUrHanamu no
BPEMEHN).

Tabnuya 40 — MapameTpbl LWabnoHOB paccpefoToO4EeHHbIX NUNOT-CUIrHaNoB

LLlabrnoH nunoT-curHanos PaspeneHuve aueek NUNOT-curHanos Dy PasgeneHue sueek nunoTt-curHanos Dy
PP1 3 4
PP2 6 2
PP3 6 4
PP4 12 2
PP5 12 4
PP6 24 2
PP7 24 4
PP8 6 16

10.3.3.2 AMNNUTYAbl paccpegoTOUYEHHbIX NMUIOT-CUrHANoB AOMKHbI YCTaHaBNUBaTbCA B 3aBUCUMOCTU OT
ux LWIAGNOHOB, KakK Noka3aHo B Tabnuue 41.

Tabnuya 41 — AMNNUTYAbl paccpefoTOMEHHBLIX MUINOT-CUrHanoB

LLlabnoHbl nunoT-curHanos AmMnnutyaa ASP SKBMaaneHTHoyepggszb:;uBe Hue CpeaHero
PP1, PP2 43 2,5
PP3, PP4 714 49
PP5, PP6, PP7, PP8 713 7,4
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10.3.4 Beoa HenpepbIBHbIX NUIIOT-CUTHANoOB

10.3.4.1 B pononHeHue K paccpe0TOMEHHbIM NMUMMNOT-CUrHANAaM B KaXablii CUMBOI Kajapa, 3a UCKIove-
Huem cumeonoB P1 1 P2 1 cumeona 3akpbitua kagpa (eCnu OH NPUMEHSAETCA), AOMKEH BBOAUTLCA psij Hernpe-
PbIBHbIX NMNOT-CUTHAOB.

MecTononoxeHust HenpepbIBHbIX NUNOT-cMrHanos (CP) A0mkHbI BbIOUPaTLCA U3 OQHOW MU HECKOMbKUX
«CP-rpynn» B 3aBucumocTtun ot pexxuma bld. B tabnuue 42 nokasaHo, kakme CP-rpynnbl UCNonb3ylorcs B
Kaxxgom pexxume Brd. MectononoxxeHns NUNOT-CUrHANOB, NpuHagnexaimx kaxaon CP-rpynne, 3aBucar ot
ncrnonb3yeMoro wabnoHa paccpegoTOMEHHOr0 NUNOT-cUrHana. B tabnuue 42 npuseaeHbl Takke 3HAYEHUA
napametpa K, .4, ONPEAENAIOLLEro 3Ha4eHne MoAyns, UCMOIb3yeMOro Ans pacyeTa MeCTONONOXEHUA Henpe-
pbIBHOIO NunoT-curHana (cm. [1]).

Tabnuua 42— Mpynnbl HENPEPLIBHEIX MUNOT-CUTHANOB, UCTIONb3yeMble C KaxkabiM pasmepom Brd

Pasmep BN | Vicnonsayemble CP-rpynnbl MNapameTp K o4
1K CPy 1632
2K CP4, CP, 1632
4K CPy, CP,, CP5 3264
8K CPy, CP,, CP5, CP, 6528
16K CP4, CP,, CP5, CPy, CPg 13 056
32K CP,, CP,, CP4, CP,, CP5, CPg OrcyTetByeT

10.3.4.2 HenpepbIBHbLIE MUIOT-CUTrHanNbI A40MKHBI NepeaaBaTbCA C NOBbILWEHHbIMW YPOBHAMMW MOLLHOCTH,
3HaYeHUs1 KOTOPbLIX 3aBUCAT OT pasMmepa BlMd. B Tabnuue 43 npuBeaeHbl 3HAYEHUA aMNAUTYAbI MOAYNALMU
Acp ANa kaxgoro pasmepa Brio.

Tabnuuya 43 — MNpeBbilleHUe aMINUTYALI ANS HEMPEPLIBHbLIX MUNOT-CUrHANOB

Pasmep B 1K 2K 4K 8K 16K 32K
Acp 4/3 4/3 (4N2)13 8/3 8/3 8/3

Korga MecTononoxeHne HecyLLMX 0ANHAKOBO Kak ANs HeNpepbIBHOTO, Tak U AN PacCPeOTOHEHHOTO
MUMOT-CUrHana, TO J0MHKHO UCMONb30BATLCA 3HAYEHNE NOBLILIEHHON aMAAUTYALI MOAYNALMU, NPUHSATOE A1Is
wabnoHa paccpeaoTOYEHHOrO NUMOT-CUrHana Agp.

11 CBowncrtBa cnektpa OFDM

11.1 CneKTpanbHas NIOTHOCTb MOWHOCTHU

11.1.1 CumBonbl OFDM sBNS0TCA COBOKYNHOCTBIO PABHOMEPHO-pacnpeaeneHHbIX OPTOroHanbHbIX He-
CYLLMX, amMnnunTyabl U ¢hasbl KOTOPBIX AN KKA0W AYENKU U3MEHSIOTCA OT CUMBONA K CUMBOITY, B 3aBUCUMOCTHU
OT NepeaaBaemMomn C UX NOMOLLbIO MHGpopMaLuK.

CnekTparnbHy0 MIOTHOCTb MOLLHOCTHU KaX{10/ U3 MOAYNUPOBAHHBIX NEPBUYHBIX HECYLUMX Py (f) BbluMC-
NAT no dopmyne

2
sin(n(f — )T,
P.(f)= MZ , 34)
n(f —f, g
rae f,,— HOMUHaNbHOE 3HAYEHNE YaCTOThl KON HECyLIel, Bblunchisiemoe o hopmyne
k' K . -1 K .. —1
f , = f + now | — total < k/ < total , 35
K c -,-U p ( 2 2 ( )

rae f, — ueHTpanbHana yactota cnektpa OFDM.
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11.1.2 MNonHas cnekTpanbHas NNoTHOCTb MOLLUHOCTU BCEX MOAYNMpOBaHHbIX HecyLmx OFDM saBnsercs
CYMMOW CreKTpanbHbIX NOTHOCTEN MOLLHOCTHM KaXaoWn M3 Hecywmx cumeona OFDM. TeopeTuyeckuii cnekTp
curHana OFDM ¢ OTHOCUTENbHLIM 3aLUMTHBIM UHTEPBAroM, paBHeiM 1/8, ans kaHana ¢ nonocon 8 MIy no-
Ka3aH Ha pucyHke 31. Bonee agetanbHbIA parMeHT TEOPETMYECKOro crnekTpa curHana OFDM B6Gnuau ero
BEPXHEW rpaHuLbl nokasaH Ha pucyHke 32.

MocKonbKy ANMTENbHOCTL cuMBoria OFDM npeBbilLaeT 3Ha4YeHne BenM4YnHbI, 06paTHON pasHoCy cocea-
HUX HECYLLIMX, TO OCHOBHO NIeNeCTOK CEeKTPanbHO NIIOTHOCTM MOLLHOCTY KaXgoii HecyLuen aenseTcs Gonee
Y3KUM, YEM YABOEHHOE 3HayeHue pa3Hoca HecyLumx. OTO NPUBOAUT K TOMY, YTO CreKTpaneHas nnoTHOCTb He
OCTaeTCA NOCTOAHHON B NpeAenax CBOei HOMUHamNbLHOW NOMOCkl YacToT.

CnekTparnbHasi NNOTHOCTb MOLIHOCTY, AB

10
0
-10 7 7
NN i
-40 /4 \<
— =
-50 é'/ & é/ \\
-60 N6 5/ ]

- -6 -4 -2 0 2 4
Yactota 0THOCUTESBHO LIeHTPANbHOM YacToThl criekTpa f;, My

1—1K; 2—2K; 3—4K; 4 — 8K, 5— 16K; 6 — 32K

PucyHok 31 — TeopeTudeckuin cnektp curiana OFDM

CnekTpanbHas NnoTHOCTb MOLWHOCTU, AB
10

T‘L

1
A
20 \
N
-40 4
2 3 [ —r—
50 T —

3,5 3,6 3,7 3,8 3,9 4,0 41 4,2 4,3 4.4 4.5
YacTora OTHOCUTENBHO LEHTPANbHON 4acToTwl cnekTpa f;,, My

1— 2K; 2 — 32K; 3 — 32K ext (paclumpeHHbil pexum)

PucyHok 32 — ®parmMeHT TeopeTudeckoro cnektpa curHana OFDM BGnu3u ero BepxHei rpaHnLibl

11.2 CneKkTpanbHbie MacKku

11.2.1 B ananasoHax OBY/YBY ypoBeHb cnekTpanbHbIX cocTapnawwmx curHana OFDM, Bbixoaawwmx
3a npeaenbl HOMUHANBHONM LUMPUHBLI NOMTOCHI YacTOT paboyero kaHana, MOXeT ObiTb ocnabnex 3a cyer
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[ONONHUTENbHOW uneTpaummn. Ona aToro cneayet UCnonb30BaTh PUNLTPLI, YAOBNETBOPAIOWME CNeKkTpanb-
HbIM MackaM Ansl KPUTUYMHOTO U HEKPUTUYHOrO cny4daes (cm. [10]). AnA kaHanoB BELLAHUA C LUMPUHOI NONOCHI
yactoT 8 Ml cnekTpanbHble COCTaBMAKLLUME HE AOSKHbI BbIXOAUTb 3@ Mpedenbl rpaHul, onpeaensembix
CneKTpanbHbIMW Mackamu, NOKa3aHHbIMKU HA pUCYHke 33.

rel

A
o
———

N\
//

-100 — 5
120 / AN

-130
-20,0 -17,5-15,0-12,5 -10,0 -75 50 25 0 25 650 7,5 10,0 125 150 17,5 20,0

h rel

= — HEKPUTUMHbLIE CITYMAK;

— KpPUTUHDBIE CIlyyaun

PucyHok 33 — CnekTparbHble Macku A5 KaHanoB ¢ WWPUHORM nonockl YactoT 8 My,

11.2.2 Touku nepernda cnekTpanbHbIX MACOK AN KPUTUYHOTO U HEKPUTUYHOTO CRyvaeB ANs KaHanoB ¢
LUMPUHOM nomnockl YacToT 8 MMy OMmKHBI COOTBETCTBOBAThL 3HAYEHUAM, NPUBEAEHHBLIM B Tabnuue 44.

Tabnuya 44 — Toukn nepernba criekTpanbHBIX Macok A5 KaHanoB ¢ WWPKUHOW nonockl Yactot 8 MMy,

OTHOCUTENBHLIN YpOBEHb ;o B N3MepAeMON Mofoce YacToT
YacToTa OTHOCUTENBHO LieHTparbHoM WwunpuHon 4 kl'y, ab
yacToThl kaHana f, My
Macka Npu HeKpUTUYHOM U3MyYeHn Macka Npu KPUTUHHOM N3NYHEHUN

20 -110 -120
-12 -110 -120

-8 -85 —95
—4,2 -73 —-83
-3,9 -32,8 -32,8
+3,9 -32,8 -32,8
+4,2 -73 —-83

+6 -85 —95

+12 =110 -120
+20 =110 -120

11.2.3 HoMuHanbHoe 3Ha4YeHne LeHTparnbsHoi 4acToTel CleKkTpa pagnoyactoTHoro curHana OFDM ansa
KaHarnoB C LUMPUHON nonockl yactoT 8 MMy B gnanasoHe YBMY Beivucnsitor no NOCT P 55694 no copmyne

f, =470 My + 4 MI'y + (i, -8 MIW), rae iy = 1, 2, 3. (36)
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PeanbHoe 3HaueHWe LieHTPanbHOM YacToTbl CNEKTpa f, OMNYCKAETC CMeLarb OTHOCUTENbHO HOMU-
HaNbLHOTO 3HAYEHUS NS YNYYLIEHNS 9NEeKTPOMarHUTHON COBMECTUMOCTH.

12 CkBO3HbIe NapameTpbl PYHKLUMOHUPOBAHUA CETU TenepaauoBellaHus

12.1 O6wume nonoxeHms

12.1.1 CTpykTypHaa cxema um@ppoBOro Ha3eMHOro TefIeBU3MOHHOIO BelaHUA

Cetn HasemHoro admpHoro L poBoro Tenesn3noHHoro sewanusa (CHLITB) cospalorcs, passeprbiBa-
I0TCS1 U 3KCnnyarupyloTcs oneparopamu csasu. Onepatop CHLTB umeert CTpykTypy, TEXHUYECKue Cpeacraa
n obopyaoBaHue Ans AOCTABKM M PACMpOCTpaHEHUA CUrHanoOB TefekaHanos, nossonswwme 3ddheKkTMBHO
OCYLLECTBIISATb TEXHUYECKYIO SKCMNITyaTauuio cpeacTs uudposoro TENEBM3NOHHOIO BELAHUsA. TUNoBas CTpyk-
TypHasa cxema TENEeBU3NOHHOIO BELLAHNA NPeACTaBneHa Ha pucyHke 34.

LieHtp cphopmupoBaHua deaepansHbix mynerunnekcos (PLIM) npegHasHayeH ans oopmMUpoBaHUS TPAHC-
NMOPTHbLIX NOTOKOB AANS KAXA0M U3 CYLLIECTBYIOLMX 30H BewaHuA. B coctas GLIM BxoadaT cneaylome CUCTEMbI:

- cucTema KOMMyTauwu;

- cucTema KoagupOBaHuUS;

- cuCTEMa MYMNLTUMIEKCUPOBAHUS;

- cucTema CKpembnmpoBaHUA KaHanNoB.;

- noagcucrema ajgantauum Ans OQHO4aCcTOTHOM ceTun (nio3 T2-Ml);

- cucTema ynpaeneHus U MOHUTOPUHrA.
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PucyHok 34 — TunoBasi CTPyKTypHaa cxeMa TeNeBU3MOHHOro BeLaHmna

LleHTp chopmupoBaHus permoHanbHbix mynsrunnekcos (PLUM) npeagHasHaueH ans pabotbl B cOCTaBe
pervoHanbHOro komnsekca uudpoBoro BewlaHus. B ero cocrae BXoaat cuctembl, nogobHbie cuctemam de-
OepanbHOro LEHTpa, a Takke CMCTEMa MPOrpaMMHOrO 3amelleHun deaepanbHbiX KaHanos. B otaenbHbIxX
cny4vasx oopMUpPOBaHUE PETMOHANBLHOTO MYNLTUNNEKCA MOXKET OCYLLECTBAATLCH HENOCPEACTBEHHO Ha paauo-
TeneBU3NOHHbIX Nnepegarowmnx craHymax (PTT1C).

TeneBU3MOHHbIA CUrHan, nepeaaBaembiit OT TEXHMHECKUX CpeacTB hOPMUPOBAHUA CUrHana oneparopa
3PUPHOro BELAHUS A0 TOYKM nMpueMa curHana Ha obbektax LmdpoBOro BELaHusi, NnepesaeTcsa no Maru-
cTpanbHbIM MIMHUAM CBA3U, BKITHOYASA CMYTHUKOBLIE NIMHUW CBA3U, NPOBO/HbLIE HA3EMHbIE NIMHUU CBA3N MO TEX-
Honorun STM, «nybnuuyHbie» obweaocTynHble cet no TexHonorum IP (MHTepHeT). HasemMHble marucrpanb-
Hble NUHUM CBA3M U TPaAHCMOPTHbLIE CETU BKMIoYaloT B ce0s umdpoBbie paguopeneiHbie nuHun (LPPIT) u
BOJIOKOHHO-ONTUYECKne nuHum ceasm (BOJIC).
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B cetax nepepaun undposoro TB-BelaHus Tenesm3noHHblin curHan us ACK TB-komnanui B chopma-
Te SDI nepepaerca B LEHTP POPMUPOBAHUA MYMETUMNEKCOB, FAe NOABEPraeTcs CKatuio u opMUpoBaHuIo
TPaHCNOPTHOrO NOTOKAa, a 3aTeM NepeaaeTcs No TpaHcnopTHbIM ceTam LIPPI, BOJIC.

12.1.2 MeTponoruyeckoe obecneyeHue TexHM4eCKon akcnnyarauumu CHUTB

BaxkHeliuee 3Ha4yeHne Ans HaaexHon u adpdekTusHo pabotbl oneparopa CHLTB umeer metponoru-
yeckoe obecneyeHne TEXHMYECKON IKCMnyaTauuy CpeacTB UM POBOro TeENEBU3NOHHOTO BELLAHMS NO CTaH-
aapty DVB-T2.

B ueHTpax dhopMuMpOoBaHUS MYNBTUMMEKCOB KOHTPONMPYIOTCA napameTpbl uHTepdeicos. MNMapamMeTpbl
UHTEPENCOB NPOBEPAIOTCA HA BXO4E W Bbixoge obopyaoBaHusa LiTB-Bewanusi. B 060pya0BaHMM LIEHTPOB
hOpPMUPOBAHUA MYNETUNIIEKCOB MOXET UCMOML30BATLCA OAWH U3 CNEAYIoLMX MHTEPdENCOB UMM ux KOMOU-
Hauus: nocnegosatenbHbiv nHTepdenc (SDI), aCMHXPOHHBIN NocneaoBaTenbHbii uHTepdenc (ASI), Ethernet.

K napamerpam, KOHTpONMMPyeMbIM HEMPEPbLIBHO B MpOLECCe 3KCryarauuu, OTHOCATCA napameTpbl
TpaHcnopTHoro notoka MPEG-2 TS, KOTOpbIE MOXHO pa3genuTb Ha ABE YacTu:

- napameTtpbl, OTHOCALMECH K CTPYKTYPE U CUHTAKCUCY TPAHCNOPTHOIO NOTOKa;

- napameTpbl, OTHOCALMECH K (PUINYECKUM XapaKTepUCTUKAM TPAHCMOPTHOTO NOTOKA.

KoHTponb pabtorocnocobHoctu LIPPI B npouecce nepeaaun uHdopmaumum obecneuymBaeTcsi nocpes-
CTBOM MOCTOSIHHOIO KOHTPOJSA: YPOBHE BbIXOAHLIX MOLLHOCTEN NepeAaTyuKoB; YPOBHEN CUTHANOB HA BXOAE
NPUEMHUKOB; NapameTpoB paboTtocnocoGHoCTH nuHuK cesAsu (ES, SES, BER unu IPER); HanpsikeHUs UCTOY-
HWKOB 3MEeKTPONUTaHns (MepPBUYHLIX U BTOPUYHBIX).

Mpu nepegaye TPaHCMOPTHBIX NMOTOKOB HA BXOAAX U BLIXOAAX KAHAMOB Nepeaayu TeNneBU3MOHHBIX CUT-
Hanos ucnonb3yetcs ungposor nHtepdeinc ASI (aCMHXPOHHLIN NocnegoBaTensHbli HTEpdenc). MNMapame-
Tpbl U MeTOAbI u3MepeHus uitepdeiica ASI cm. B [11]. TpeGosaHus k napameTpam unutepdeiicos SDH u PDH,
OCHOBaHHbIE Ha psige cTaHaapTos, cM. B [11].

CnyTHUKOBBLIN TPaKT nepegadn degepanbHbiX U PerMoHanbHbIX MYNLTUNIIEKCOB BKOYAET B cebsa npu-
emo-nepejarnLume ctaHummn, GopToBON PETPAHCNATOP UCKYCCTBEHHOTO CNYTHUKA 3€Mnu, 3€eMHble NpUeMo-ne-
peaatoLme, ocyLUecTBRsAOWME Nnpuem deaepanbHbiX MyNLTUNNEKCOB U Nepeaady Ha CNyTHUKOBLIA PETPaH-
CnATOP MOAUMULMPOBAHHBLIX deaepanbHbiX MYNLTUNNEKCOB C PerHoHanbHLIMU BCTaBKaMU, a TAKKE CETb
pernoHanbHbIX 3eMHbIX NPUEMO-Nepeaatowmx CTaHUMn AN npuemMa kak doegepanbHbiX, Tak U1 MoanULmMpo-
BaHHbIX MYILTUMNIEKCOB C LIENbI0 UX AaNbHENLLEN peTpaHcnauum yepes ceTb adupHbix TB-nepeaatunkos u
cetu kabenbHOro TenesuaeHus. Bee 3emHble ctaHuum paboraior B craHaapre DVB-S/DVB-S2.

KoHTpornb napaMeTpoB CKBO3HOIO Tpakra (BxoA nepejaiollei CTaHuuuM — BbIXO4 NPUEMHON) NPU UC-
Nnosb30BaHUK LMAPOBbIX CUCTEM CBSA3UM CBOAMUTCS K OTCNEXMBAHMIO MOPOrOBbIX 3HAYEHUI CUrHana u koadpdu-
LUneHTa owmbok B npuHUMaeMOM CcurHane. HOprI Ha napameTpbl OTAENbHbIX COCTABHbIX yacren NPUEMHbIX
¥ NpuemMo-nepeaarnLnx CTaHUUM, CCbINKU HA METOAMKU M3MEPEHUI U NEPUOANYHOCTb U3MEpPEHUIA cMm. B [11].

12.1.3 MeTponornyeckoe o6ecneyeHue TeXHMYECKOM IKCNIlyaTauuu paauonepeaaroiminx Tenesu-
3UOHHbIX CTAHLMIA U PETPAHCINIATOPOB

MeTponoruyeckoe obecnevyeHme TEXHUUYECKOW IJKCnnyarauuu pagvonepenarolmx TenesBu3nOoHHbIX
CTaHLUWUIA U PETPAHCNATOPOB NPOBOAUTCA NMyTEM KOHTPONA psAa napamMeTpoB: BbIXOAHAA MOLUHOCTb, OTKO-
HEeHue u,eHTpaanoﬁ Y4acToThbl B CNEKTPe BbIXOAHOIo CUrHana ot cpe,quﬁ 4acToOTbl UCNOJIb3YEMOI0O KaHana,
COOTBETCTBUE CNEKTPA BbIXOAHOIoO CUrHana nepeaaryumka Tpe60BaHVIﬂM orpanqMTeanoﬁ MacCKu cnektpa,
kK03 puumeHT 6uToBbLIX OLWMOOK BER Ha BbIxoAe Aekoaepa, MakCuMarnbHasi CKOPOCTb TPAHCNOPTHOrO Mo-
TOKA NPM 3aJaHHOM PEXUME MOAYNATOpa nepeaaryuka u Apyrue, ¢ y4etom TpeboBaHuii, NPUBEAEHHbIX
B [11]. B kauecTBe MHTErpanbLHON OLIEHKU UCMONb3yeTcs BUAEO- U ayAMOKOHTPOMb nepegaBaeMoin nHdop-
Mauuu.

HeobxoauMbIM 3MeMEHTOM SIBNISAIETCA KOHTPOMNb M MOHUTOPUHI NAapaMeTpoB TENEBM3MOHHOIO CUrHana
Ha BxoJe U Bbixoae obopyaoBaHus cetu LumdpoBOro Tenesn3noHHoro sewanua (CLITB) u Ha rpaHuuax noa-
CUCTEM CUCTEMbI LMPOBOIo TENEBU3UOHHOIO BELLIAHUA, a TaKXe U B APYrMX UHTEP@ENCHbIX TOYKax, Xxapak-
TEepU3YIOLLIMX KQYECTBEHHbIE NnoKa3arenu BCero Tpakra.

B cOOTBETCTBUM C BPEMEHHBLIMM NPaBUNaMU TEXHUYECKON SKCNMyarauumu cpeacTts LudpoBOro Tenesu-
3MOHHOrO BelaHusa B craHaapre DVB-T2 (cM. [11]) HapywieHue HopmanbHou padotbl CLITB — 310 OTKNOHe-
HUe KOHTponupyembix napamerpos CLITB oT HoOpMUpyeMmbixX 3HaYEHWUM, NOSBAEHNE UCKAXXEHUI, BbI3bIBAIOLLIMX
YMEHbLLEHUE CyObeKTUBHON OLIEHKU KaYeCTBA U300paXKeHNS UNKu 3BYKOBOTO CONMPOBOXKAEHUA HXxe 4,5 B6anna,
UK NponagaHue CUrHanoB M3o0paXkeHUs Wunm CUrHanoB 3ByKOBOTO CONMPOBOXAEHUA B OAHOM UIU HECKOIb-
KMX KaHanax B COCTaBe MyIbTUMNEKCa NpU OTCYTCTBUU COOTBETCTBYIOLLIMX HAPYLLEHWA HOPMarnbHOW paboThbl
Ha Bxoge CLITB:

- TEXHUYECKMI OpaK — HapyLUEHUEe HOPMarnbHOW PaboTbl NPOAOIKMTENBLHOCTLIO OT 10 A0 15 C;
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- TeXHUYecKasa OCTaHOBKa — HapylieHue HopmanbHou pabotbl CLITB npoaomkutenbLHOCTbIO OT 15 ¢
00 10 muH;

- aBapus — HapylueHne HopManbHou patotel CLUITB npoaomkutenbHOCTbIO CBbitlie 10 MUH.

12.1.4 KayecTBO 06CNYXMBaAHUA U KAY€CTBO BNeYaTNEHUA/BOCNPUATUA B TENEBU3UOHHLIX CUCTEMAX

OUEHKY Ka4eCTBEHHbIX Nokasarternein TeneBM3UOHHbIX CUCTEM LienecoobpasHo paccMaTpuBaTh B KOHTEK-
CTE CTPYKTYPbI MHPOPMALMOHHON IKOCUCTEMBI. CyLLECTBYIOLLME CETEBLIE MEANATEXHOMNOTMU, NpeanaratoLme
OrPOMHOE KONMMYECTBO pa3HOOOpPa3HbIX YCNYr, HAarNAAHO A€MOHCTPUPYIOT, UTO BOCMPUSITUE U OLEHKA MOrb30-
BaTens 6onee 3Ha4YNMbl, YEM NOObLIE TEXHUYECKUE MEXAHU3MbI, UCMONb3YEMbIE BHYTPU CETU, U TEXHUYECKUE
XapaKTepPUCTUKN.

MoHsATHe KayecTBa 0OCNYXMBaHNUA TPAAULMOHHO NPUMEHANOCH UCKITIOYUTENBHO B TEXHUHECKOM KOHTEK-
CTe Npu OLeHKe ceTein nepeaadu AaHHblx. OrpaHUYeHne B UCNONb3OBAHUK NOHATUSI Ka4eCcTBa 0OCY>KMBAHUA
TEXHWUYECKOW Cchepoii MPUBENO K NOSABMEHUIO APYFOro NOHATUA, KOTOPOE ONMUCLIBAET U YNpaBIiseT B3auMo-
AENCTBMEM MEXAY MONb30BaTeNsAMU U NPUNOXEHUAMU U ONUCLIBAET CTENEHb Y0BINETBOPEHHOCTU NOMbL30-
Bartensi. [oOHATUE cTeneHn yaoBNETBOPEHHOCTU NONb30BATENS B TEXHUYECKUX CPEACTBAX MOXHO TPAKTOBaTb
Kak BOCNPUHUMAeMOe kavyecTtBo obcnyxuBaHus. OueHka BOCNPUHUMAEMOro KadyecTBa OOCRy>XuBaHUS Ans
ayanoBM3yanbHOro KOHTeHTa ByaeT NpeaocTaBnATh NONb30BaTENIO UeNbli psig NOTEHUMANbHbLIX BAPUAHTOB,
0XBaTbIBAKOLLMX BOSMOXHOCTb HU3KOFO, CPEAHEro U BbICOKOTO YPOBHEN KayecTBa.

KayecTtBo BrevarneHus unu kayectso socnpuatna QoE (Quality of Experience) — 910 cyObekTuBHas
OLEHKa, XapakTepusyloLaa CTeneHb YAOBRNETBOPEHHOCTU NOMb3OBaTENA ayauoBU3yarnbHbIMU YCRyramu.
OueHka QoE 3aBuouT OT psaga aktopoB: Lenen, npecneayembix Nonb3osaTenem npu NpocMoTpe; OXXuaaHuin
nonb3oBaTensA, 0CHOBAHHbIX Ha NpeablayLUeM OnbiTe, NONYYEHHOM OT aHanorMYHbIX YCIyr; CETEBbLIX Napame-
TPOB, TaKKUX KakK Nofioca nponyckaHus KaHana CBA3u, 3aaepka, JXKUTTep U NOTEPS NaKeToB; TUMA UCMOSb3y-
€eMOoro Ans NPOCMOTPAa YCTPOWCTBA M, HAKOHEeL, TUNA KOHTEHTA (HOBOCTU, KNWUNbI, CIOPT U AP.) U pasBopaYu-
BaIOLLIErocs cLueHapus.

Mpu sKkcnnyaTauMOHHOW OLEHKE KadyecTBa ayauoBU3yasnbHbIX YCNyr, NPOM3BOAUMON B OObIYHbIX YCNO-
BUAX 9KCMyaTaumm unv B0 Bpems cheuuanbHbix paborT, uenecoobpasHo UCNONb30BaTh LWKany yxyaLweHuh ¢
OAMHHAALATBLIO KaTeropuamu, Ans KOTOPbIX YCTAaHOBNEHO CooTBETCTBUE ¢ Hannamu naTnbannbHOW LWKanbl ¢
NPOMEXYTOUYHbIMW 3HAYEHUAMU OLEHKU KayecTBa (CM. [12]). COOTBETCTBME MEXAY KAaTEropUAMM LUKanbl yxya-
weHuii u 6annamm Wwkanbl kasectsa QoE nokasaHo B Tabnuue 45.

Tabnuua 45— Kateropuu Wwkanbl uckaxeHuit u 6annel kadectsa QoE

Kateropus UckaxeHua OueHka QoE

C1 NckaxeHns HesaMeTHbI 5,0
c2 MckaxeHNa npakTU4eckn He3aMeTHbI 45
C3 NckaxeHUs HEMHOro 3aMeTHbI, HO He MellatoT 4.0
C4 NckaxeHUs 3aMeTHbBI, HO NOYTA He MeLlaloT 3,5
C5 NckaxeHuns cnerka meluaroT 3,0
Cc6 NckaxeHns 3aaMeTHO MellaroT 2,5
Cc7 MckaxeHns MeLLaloT 1 pasgpaxatot 2,0
Cc8 MckaxeHWs fOBOMNLHO CUIIBHO pasapaxaror 1,5
C9 MckaxeHns oMeHb CUMBHO pasgpaxaror 1,0
Cc10 MckaxeHNs NCKIMIOYUTENBHO CUINBHO pasjpaxaloT 0,5
c1 MckaxeHns npeaensHo pasapaxaroT 0

12.1.5 MHOroypoBHeBbIi U pacnpegesrieHHbIA MOHUTOPUHI

Peanusaunsa pyHKUMI ynpaBneHUa U MOHUTOPUHra UM@POBOH CUCTEMbI TENEBU3MOHHOIO BELUAHUS
TpebyeT HanNUYUA U3MEPUTENbHLIX YCTPOMCTB NS KAXA0r0 YPOBHS KAXAO0ro aneMeHTa cuctemsl. Mpumere-
HWe YPOBHEBON MOAENN NPUBOAUT K BbIBOAY, UTO MOHUTOPUHT AOMKEH ObITb MHOrOYPOBHEBLIM U pacnpeae-
NEHHbIM.
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MHOroypOBHEBbIN MOHUTOPUHT NOAPAa3yMEBaET OLEHKY U KOHTPOMNb Ka4eCTBa Ha Pas3HbIX YPOBHAX — OT
(hbM3UYECKOro YPOBHS, T. €. YPOBHA CUrHarnoB, A0 YPOBHS BOCNPUSATUA Ka4yeCTBa, SMOLMIA U BneYaTneHuin. Ha
YPOBHE BUAEOCUrHANOB OMNPEAEnsoTCsA, HanpuMep, Takue napameTpbl, kak ApKOCTb, KOHTPACT, YyacToTa Ka-
[APOB, paspeLUeHne, COOTHOLLUEHME CTOPOH, CTPYKTYpa AUCKPETU3aLMKU KOMMNOHEHTOB LIBETHOTO U300paXeHus,
NosiBNIeHNEe 3aMOPOXKEHHBIX UM YEPHBIX KaAPOB, UHTEPBATbl UCHE3HOBEHUSA AaHHbLIX BUAEO U Ap. Ha ypoBHe
ayaMoCUrHanoB MOHUTOPMHIY MOTYT NOABEPratbCA YPOBEHb POMKOCTU, HanMyme TeCTOBbIX CUrHarmnoB, WH-
TepBarnbl BbIKMIOYEHNUA 3ByKa M Ap. BuaeocurHansl U ayauocurHansl MOryT NOABEPrarbCsl KOMNPECCUU U yna-
KOBbIBATLCA B Pa3sHOOOpPa3Hble KOHTEHHepbl — NakeTbl AaHHbIX U (haiinbl. Ha ypoBHE KOHTENHEPOB MOXET
NpoBepsATLCH, HaNnpUMep, YMCRO NOTOKOB M300paXeHus W 3Byka B ayAMOBU3yanbHOM psiae, MeTafilaHHble U
napameTpbl Apyrux AOMOMHUTENBLHLIX AAHHBIX, HANPUMEP TEeneTekcTa unu CyoTUTpoB, pasmepbl (Hannos u
nakeTos u Apyrue nokasarenmu.

PacnpeaeneHHbI MOHUTOPUHT 03HAYaEeT OLIEHKY, U3MEPEHME M KOHTPOIb B Pa3HbIX TOUYKaX TpakTa co3-
AaHua ¥ AOCTaBKM ayaMoBU3yamnbHOMO psaa (B npouecce CTyAMIAHOTO NPOU3BOACTBA TENEBU3UOHHBLIX NpO-
rpamm, B KaHanax TpakToB KOMMyTaLMK U pacnpeaeneHns umdpoBbIX NOTOKOB).

SKCnnyaTauMoHHbIIN MOHUTOPUHT — 3TO KOHTPOSb pabo4yero COCTOSIHMS CUCTEMbI U OBBEKTUBHOE Ha-
6nioneHue 3a paboton 6e3 yyactus oneparopa. JKCnnyaTauMOHHbI MOHUTOPUHI NOAPA3AensieTcs Ha ABe
KaTeropum:

- MOHWUTOPMHT Ka4eCcTBa ayiM0BM3yasibHOrO KOHTEHTA;

- MOHWUTOPUHTI COCTOAHUA (DU3NYECKUX YPOBHEN CUrHANOB.

MOHUTOPUHT Ka4ecTBa — 3TO KOHTPONb 38 COOTBETCTBUMEM KayeCTBA KOHTEHTA OnpeAerneHHbIM CTaH-
Aapram. MOHUTOPUHI COCTOSAAHUSA — 3TO KOHTPOSb 3a COOTBETCTBUEM CUTHANOB OnpeAerieHHbIM CTaHaapTam,
yTO NogpasymeBaeT HabnoaeHne 3a Pu3n4eckum CocTtosHueM obopyaoBaHUs M KaHaNoB Nepeaay.

CyuiecTByeT TpM BUAA CUTHAINOB, NOABEPraeMblX MOHUTOPUHTY:

- HemoaynupoBaHHbIn curHan (SDI, ASI u ap.);

- KOAMPOBAaHHLIN curHan (NMporpaMMHble, TPAHCNOPTHbIE NOTOkM MPEG-2 TS u gpyrue curHanbl);

- MOAYNUPOBAHHbLIN CUrHANM.

MpuMeHeHne Toro nu MHOro BAa MOHUTOPUHIA K AAHHBLIM CUrHanam u 060py0BaHUIO 3aBUCUT OT NOo-
CTaBMNEeHHbIX 3a4a4 U He0BX0AMMBIX pedynsTaTtos. O6nacTb NPUMEHEHNSI MOHUTOPUHIA COCTOSIHUSA BKITIOYAET B
ceba KOHTPONb Ha CTaauu nepeaaqn AaHHbIX Mo MHAOPMALMOHHBLIM CETAM, cGopa HOBOCTEN, NPAMOro admpa,
NPOW3BOACTBA M MOCTNPOU3BOACTBA HA TENeCTyAun, NEPBUYHONO UMY BTOPUHHO PacnpoCTpaHeHus, Bbinycka.

C NOMOLLbIO MOHUTOPKHIA KAYECTBA JOMNYCKAETCA OCYLLUECTBIATL KOHTPOMNb COOTBETCTBUS NPEACTaBns-
€MOoro ayauoBu3yarnbHOro KOHTEHTa TOMY YPOBHIO Ka4eCTBa, KOTOPbIA M3HAYaNbHO nogpasymeBarn Npou3Bo-
auTenb.

12.2 UcxoaHble napameTpbl LM POBOro TeNeBU3MOHHOrO CMrHana

12.2.1 YpoBHU KayecTBa nepeaaym TerieBUSMOHHOrO CMrHana
McxoaHble napameTpbl LUMPOBOrO TENEBM3MOHHOTO CUrHamna MCMomnb3YKTCA MPU OLEHKE KadecTBa
CKBO3HOW nepefayn TENEBU3MOHHOTO CUrHana yepes TpakT PopMUpPOBaHMS 3UPHOTO LMPOBOrO BELLAHWS.
MapameTpbl XapaKkTepPU3yIOT KA4ECTBO CKBO3HON Nepeaayn TENEBU3MOHHOTO CUrHana Ha ABYX YPOBHSIX:
- Ha ypoBHe KayecTBa BOCMPUATUA n3obpaxkeHns u 3pyka QOE;
- Ha ypoBHe ka4yecTBa obcnyxuBaHus QoS.
12.2.2 N3mepsiemble napamMeTpbl
OueHka Ka4ecTBa CKBO3HOW Nepeaayn TENEeBU3MOHHOTO CUrHanNa Ha ypoBHe KayecTBa BOCMPUATUSA U30-
OpaxeHus u 3syka (QOE) Tpebyer npoBeaeHnss uaMepeHuin cneayowmx napameTpos:
- MapaMmeTpbl, XapakTepu3ytoLmMe OCHOBHbIE NCKAXEHUs U apTedakTbl U300paxkeHns, KOTOPbIE HEeraTuB-
HO BO3/1EUCTBYIOT HA BOCNPUATUE TENEBU3UOHHON NPOrPaMmbl TENe3puTenem:
- nponagaHue BUAEOCUrHanNa;
- YepHbIN Kaap;
- «3aMopo3Kay M300paKeHus;
- BnoYHOCTb;
- napameTpbl, XapakTepusyloLLme OCHOBHbIE UCKaXKEHUS U apTedakTbl 3ByKa, KOTOPbIe HEFraTUBHO BO3-
JEeNCTBYIOT Ha BOCMPUATHE TENEBU3MOHHOIN NPOrpammbl TENe3puTeneMm:
- nponagaHue ayaMocurHana;
- HeaonyCTUMO HM3Kas FPOMKOCTb;
- HegonycTMMO BbICOKast F(POMKOCTb.
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12.2.3 MeToguka usmepeHua NCXoaHbIX napaMeTpoB LU(PpPOBOro TerieBUSMOHHOIO CUrHana

M3mepeHue napaMeTpoB NPOBOAAT C MOMOLLLIO aHanu3aropa TeneBU3MOHHbIX CUrHaNoB.

12.2.3.1 Obwme TexHu4ueckne TpeboBaHusi K aHaNU3aTopy TENEeBU3MOHHLIX CUTHANOB

AHanu3aTop TeneBM3UOHHbIX CUTHANOB AOMKEH 0becneynBaThb:

- aHanu3 napaMmeTpoB TENEBU3MOHHOIO CUrHamna u kadecrtsa LmdpoBbix TB-nporpaMMm ¢ 06HapyXeHu-
€M B HUX UCKQXKEHUI U300paXKeHUs U 3ByKOBOTO CONPOBOXAEHMS, BMUSIIOLLMX HA Bocnpusitue TB-nporpaMmbi
Tenesputenem (QOE), B peanbHOM macwutabe BpeMeHu;

- BU3yanusaumio TekyLien nHopmaummn 0 TENEBM3UOHHOM CurHane u 06 namepsieMbix napameTpax.

OCHOBHbIM UHTEP(ENCOM aHanu3aTopa TENEBU3NOHHLIX CUTHANOB AOMKEH ObiTb UHTepdenc SDI
(cm. [13)).

MeHio aHanu3aropa TeNeBU3UOHHbLIX CUTHANMOB AOMKHO ObITb HA PYCCKOM A3bIKE.

AHanu3atop AOMKeH ObITh OTEYECTBEHHOIO NPOU3BOACTBA U COOTBETCTBOBATL TpeboBaHuAM [14].

PekomeHayemoe cpeACTBO U3MEPEHUN ANnA UCNONb30BaHMs Npu u3MepeHusix no 12.2.3 — aHanusarop
TeneBU3NOHHbIX curHanos ATC-3.

MpumevyaHune — 3apeructpuposaH B MocyaapcTBEeHHOM peecTpe CpeAcTB uaMepeHuii PO Ne 61543-15.

12.2.3.2 Cxema npoBeAeHUA n3MepeHuin UCXOAHbIX NapamMeTpoB LiMppoBOro TENEBU3NOHHOIO CUrHana
npeacraeneHa Ha pucyHke 35.

Lincbpoeoit HecxkaTbii

curHan
SDI - Komep
Y
Axanusarop
TENEeBU3NOHHBIX
curHanos

PucyHok 35 — Cxema npoBefeHus U3MepeHUit UCXO4HLIX NapameTpoB UNPOBOro TENEBU3NOHHOIO CUrHana

Mpu NOAroTOBKE K BhINOMTHEHWUIO USMEPEHUI NPOBOAAT crieayowme padorhl.

Bkntovator aHanusarop TeneBu3MOHHbLIX CUrHanoB B ceTb 220 B. MNporpesaiot npubop B TedeHue 10 MuH.

B cooTBeTCTBMM C pyKOBOACTBOM MO 3KCMIyaraLuu Ha aHanM3aTop TENEBU3UOHHbLIX CUrHANOB OCYLLECT-
BNAIOT HACTPOIKY aHanusaropa.

Ha BxoaHoin nHtepdenc SDI aHanusatopa TeneBU3MOHHbIX CUrHANoOB NOAAlOT LMAPOBOA HECKATbIN
CUrHan ot TeXHUYEeCKUX CPeAcTB BeLyaTens.

C NOMOLLBIO aHanM3aTopa TeNeBU3NOHHbIX CUrHANOB NPOBOAAT U3MEPEHUS UCKAXKEHUI, XapaKTepUsylo-
LLIMX Ka4eCTBO BOCMPUATUSA U300OpaXeHUs U 3ByKa B TENEBU3UOHHOM curHane. MamepeHus npoBogsiT B COOT-
BETCTBMM C PYKOBOACTBOM NO 3KCNAyaTaLuu aHanusaropa TeneBUu3MOHHbIX CUrHaOoB.

VckaxkeHusl, xapakrepusyloLme Ka4eCTBO BOCNIPUATUS U300paKEHUS U 3BYKA B TENEBU3UOHHOM CUTHA-
e, n 3HaYeHus1 NapaMeTpoB NpuUBeAeHbI B Tabnuue 46.

Tabnuya 46 — [NapameTpbl Ka4ecTBa BOCNPUATUS U306paXeHUs 1 3ByKa

Mapametp

«MrHOBEHHbIN» TpUrrep* BKIIIOUMEHUA cUrHana
06 McKaXeHuUsAX TeNneBM3MOHHOTO cUrHarna
u 6pake (cpabaTbiBaeT, ecrnu ycriosue
BbINOSIHEHO B TEYEHUE OAHOTO Kaapa)

«[AnuTenbHbIl» TpUrrep* BKNIOYEHWUA cUrHana
06 UCKaXEHUAX TENEBUNOHHOIO CUrHana
1 6pake (cpabaTbiBaeT, eCnu ycnosue BbiNOMHEHO
B TeYeHWe 3a/laHHOro UHTepBana BpeMeHN)

MponaaaHue Buaeo

He npuMeHuMoO

HeT BugeocurHana B TedeHune 2 ¢**

MponaaaHue ayamno

He npuMeHumo

HeT camnnoB ayano B Te4yeHue 2 c**

«YepHblii» Kagp

[MMkcenb kappa cuuTaetcs
«4YepHbIM», ECIIN €10 APKOCTb

[onsa «4epHbIX» NUKcenel B Kagpe paBHa
wnu Gonee 100 %**

Jona «4epHbIX» NUKCenel B Kagpe paBHa
unu 6onee 90 % B TeveHue 2 c**
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MapameTp

«MrHOBEHHbI» TpUITep* BKITIOMEHUS cUrHana
06 MCKaXeHUSIX TeNeBU3NOHHOIO cUrHana
n 6pake (cpabaTbiBaeT, ecrnu ycrnosue
BbINOMHEHO B TEYEHUe O4HOTO Kaapa)

«AnuTenbHLIR» TPUrrep* BKNIOYEHUA CUrHana
06 NCKaXeHUAX TENEBUSNOHHOIO cUrHana
1 Gpake (cpabaTbiBaeT, €Cnu ycnosue BbINONHEHO
B TeYeHWe 3aJJaHHOro UHTepBana BpemeHu)

He npeBbiWwaer 16 B gnana-
30He YpOBHeil KBaHTOBaHMUS
ot 0 go 255 (BennunHa «yep-
HOro» MUKCens MOXET 3aja-
BaTbCA Norb3oBarernem)]

«3aMop03Ka» Buaeo

[aBa nukcens, HaxoaALU-
ecsl B OfHUX U TeX Xe Tou-
Kax ABYX COCEHUX KafpoB,
CYUTAOTCA  MAEHTUYHBIMM,
€CNnu pa3HOCTb UX SIPKOCTEN
M uBeTHocTell paBHa 0 (Be-
nUYMHa pasHOCTU MOXET 3a-
JaBaTbcA nonb3oBaTtenem)]

Honsa naeHTUYHLIX NUKcenei AByX cocen-
HUX KafpoB paBHa unu 6onee 100 %**

Hona uaeHTUYHBIX NUKcenei aByx cocea-
HUX KagpoB paBHa unu 6onee 90 % B Te-
yeHue 2 c**

BnoyHocTb, oueHuBaemasi
Kak ponsi 6riokoB 8% 8 nuk-
ceneil ¢ 3aMeTHbIMU KOHTY-
pamMu UK 3aMeTHbIX 6rokos
B obuiem yucne 6rnokos Ka-

npa

Hona 3ameTHbIx ©6nokoB 8x8 nukcenew
paBHa unu bonee 7 %**

Hona 3ameTHbIX ©rokoB 8 x8 nukcenen
paBHa unu 6onee 3 % B TeyeHue 3 c**

«[Meperpyska» 3Byka

YpoBeHb rpoMKoCcTU*** paseH unu Gonee
MuHyc 15 LUFS**

YpoBeHb rpoMKocT*** paBeH Unu Gonee
MuHyc 22 LUFS B TeueHune 2 c**

Hun3kuit ypoBeHb 3ByKa

He npumeHumMo

YpoBeHb rPOMKOCTU*** paBeH Unn MeHee
MuHyc 35 LUFS B TeveHue 10 ¢c**

* Monb3oBaTenb MOXET BKIOYATL/BLIKNIOMATDL KaK «MIHOBEHHLIN®, TaK U «A4NUTENbHbIN» Tpurrep Ana ntoboit
oLwmnbKKM, KpoMe nponagaHue Buaeo/ayauo.
** MNpvBeaeHHble 3Ha4eHUS He ABMATCA HOPMAaTUBHBLIMU, OHU SIBIISIIOTCA MHCOOPMATUBHBIMU, YKa3aHbl B Ka4ecTse
MPUMEPHBIX BEMUYUH 1 MOTYT yCcTaHaBMnmMBaTbLCA NoMb3oBaTenem.

e 3neck U fanee nogpasyMmeBaeTcs rpoMkocTb short-term (cM. [15]).

Onsa ncxogHoro uupoBOro TENEBU3MOHHOIO CUrHaNAa MCKaXeHUs U3o0pakeHUst U 3ByKOBOTO CONPOBO-
XOEHUs, BNuALne Ha socrnpugaTue TB-nporpamMel Tenesputenem u npeacrasneHHble B Tabnuue 46, 40mk-
Hbl OTCYTCTBOBATL. B 9TOM cnyyae kayecTBo BOCNpuATUA ByaeT COOTBETCTBOBATL KAaTEropuM LLKanbl yxyaLle-
HUI «ACKakeHUA He3aMeTHbI» U YPOBHIO KavyecTBa QOE, pasHomy 5,0 Ganna.

B cnyyae npucyTCcTBUA UCKaXKEHWA M30OpaXKeHUs1 u 3BYKOBOrO CONPOBOMXAEHUS1 YPOBEHb KavyecTBa BOC-
npuaTusa QOE npu N3BECTHbIX 3HAYEHUAX NAPaMETPOB, OMUCHIBAIOLLIUX UCKAXKEHUS, yKa3biBaeTcs B Tabnmue 47.

Tabnuuya 47 — YpoBeHb kadecTBa BOCNPUATUS N3oBpaxeHusi U 3Byka QOE npw pasHbiX ANUTENbHOCTAX UCKaXXeHU

OnnTenbHOCTb UcKaXeHUs
MNapameTp

1 kagp 1¢ 2¢ 4c
MponagaHue BUAEOCUrHana 5,0 4.0 2,5 1,5
«YepHbli» Kagp 5,0 4,0 2,5 1,5
«3amMopo3Kka» BUAEO 5,0 4.0 3,5 2,0
BriovHocTb (5 % 3ameTHbIX 6r1okoB) 5,0 45 4,0 3,5
BnoyHocTb (156 % 3ameTHeIX Br1okoB) 50 45 3,5 2,5
BriovHocTb (50 % 3ameTHLIX BrIoKoB) 45 3,0 2,5 2,0
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OnuTenbHOCTL UCKaXeHUs
MapameTtp
1 kagp 1c 2¢ 4c
[Mponagaxue ayano 5,0 45 3,0 2,0
HW3kuiA ypoBeHb 3ByKa 5,0 45 40 3,5
«Meperpyska» 3ByKa 50 4,0 3,0 2,0

Kaxxgas crpoka Tabnuubl 47 onpeaensier YacTHbil ypOBEHb KA4YECTBa, T. €. YPOBEHb KAa4€CTBA BOCNPUATUSA
QOE npu Hanu4yMu 0AQHOIO MCKaXKEHUS Pa3HOI ANUTENLHOCTU. B cny4YaeT 0AHOBPEMEHHOrO NPUCYTCTBUS HECKONb-
KUX UCKaXXEHW B3aMMOCBA3b MEXAY 3HAa4YEHUSAMU NapamMerpoB UCKAKEHWN U YPOBHEM KayecTBa BOCTPUSTUS
HocuT Gonee CMNOXHbIN xapakTep, CBA3aHHbI C BOSMOXHOCTbIO NPOSIBNEHUS 0BMEHHBLIX COOTHOLLEHUI MEXaY
YPOBHSAMW BOCMPUATUA PasNUYHBLIX UCKAXKEHWUIA. OgHaKo ANA NPaKTUHMECKW BAXHOTO B TENEBU3UMOHHOM BELLAHUU
Anana3oHa BbICOKOro Ka4eCTBa, COOTBETCTBYIOLLETO KaTeropusiM LUKanbl yXyALeHuH «MckaXkeHNsi He3aMeTHbIY,
«/IcKaXKeHUs NPaKkTUYECKU HE3aMETHbI» U «/ICKaKeHUSt HEMHOTO 3aMETHBI, HO HE MELLIAIOT», MHTErpanbHas OLeH-
Ka Ka4yecrea BOCTPUATMA OMNPEAENSAETCA MUHMMaIbHBIM YaCTHbIM YPOBHEM Ka4yecTBa, T. €. YPOBHEM KayecTBa
BOCMPUATUA AN Hanbomnee CUSbHOTO UCKaXKeHMS. VIMEHHO Takum 06pa3om HaxXoAMTCS OLEHKa kayeCTBa BOCNpU-
ATWS B @aHanu3atope TeneBU3NOHHbIX CUrHanos ATC-3 ana auanasoHa BbICOKOTO Ka4eCTBa BOCNPUSATUS.

12.3 MapameTpbl CKBO3HOW Nepeaayun UngpoBoro TesieBU3MOHHOrO CUrHasia No Ha3eMHOM ceTH
3acdpupHOro uMdpPoBOro TeNEBU3MOHHOIO BELaHUA

12.3.1 YpoBHU KayecTBa nepenayu TeyieBUSMOHHOIO CUrHana

MapameTpbl CKBO3HOW Mepedavn LudpoBOro TENEBU3UMOHHOTO CUrHAMNa no Ha3eMHOW CeTu IPUPHOro
UUdPOBOTO TENIEBU3UOHHOTO BELLAHMA UCTONb3YIOTCA AN OLLEHKU UCKaXXEHMI TENeBU3UOHHOTO CUrHana, ne-
peaaBaemMoro OT TEXHUYECKMX CPEeACTB BeLlaTeriei 40 TOYKM nepeayn curHana Ha TEXHWYECKUe cpeacrsa
MarumcTparnbHOro oneparopa CBsi3u Ans AOCTaBKM A0 NepeAaTyukoB UMM A0 TOYKW NPUCOeaUHEHUs oneparo-
poB 00a3aTenbHbIX 06LLEAO0CTYNHbIX TeNekaHanoB M paguokaHanos. MapamMeTpbl xapakTepusyloT KayecTBO
CKBO3HOW Nepeaayun TeNeBU3MOHHOrO CUrHana Ha AByX YPOBHSAX:

- Ha ypOBHE KayecTBa BOCTPUATUA n300paxkeHus u 3syka QoE;

- Ha ypoBHe kayecTBa o0bcnyxusaHus QoS.

12.3.2 Usmepsaemble napameTpsl:

- OLeHKa KayecTBa CKBO3HOM Nepeaayn TeneBU3NOHHOTO CUrHara Ha ypoBHe KauecTBa BOCNPUATUS U30-
OpaxxeHus u 3Byka (QOE), TpebyloLasa nposeaeHUs M3aMepeHuii napameTpoB, KOTOPbIE NpUBEAEHbI B 12.2.2;

- napaMeTpbl TpaHCNOpPTHbIX NOTOKOB (TTT) MPEG-2, npuHaTbix no uitepdencam ASI unu TSolP, B co-
oreeTcTBuU ¢ TOCT P 52592 u ¢ yuetom Tpebosanuii [16], npuBeaeHHbie B Tabnuue 48;

- napameTpbl TaNOHHbIX MPOrPaMMHbLIX METOK TeNeBU3UOHHbIX TPAHCMOPTHBIX MOTOKOB, NPUBEAEHHbIE
B Tabnmue 49;

- napameTpbl TPAHCNOPTHLIX NOTOKOB, coaepxawmx naketbl T2-MI, npuHaTbix Nno uHtepdercam ASI
unu TSolP, B cootBetcTBun ¢ FOCT P 52592 u ¢ yuetom TpeGoBaHwmii [16], npuBeaeHHble B Tabnuue 50;

- napameTtpbl naketos T2-MI, npuseaeHHbie B Tabnuue 51.

Tabnuya 48 — MNapameTpbl TpaHCNOPTHLIX NoToKoB (TI) MPEG-2, npuHATLIX No uHTepdeiicam ASI unu TSolP

WHaukaTop napameTpa Mpumeyanue
MapameTpbl NepBoiA MPYNMbl N0 NPUOPUTETHOCTH

TS sync loss MoTeps cMHXpOHU3aLMKU TPaHCNOPTHOIO MOTOKa
Sync byte error Owmbka npuema baiita cMHXpOHU3aUWK
PAT error Owwmbka Tabnuubl coeguHeHNA NporpaMm
Continuity count error Owwmbka HenpepbIBHOCTU cHeTa
PMT error Owmnbka Tabnuubl CTPYKTYpLI NpOrpaMmel
PID error Owunbka B onpeaeneHnn naeHTUdNKaLmMm naketa
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MHankaTop napameTpa

MNpumeyaHne

MapaMeTpLl BTOPOIi Fpynmbl Mo NPUOPUTETHOCTH

Transport error

Owwnbka B TpaHCMOPTHOM MaKeTe

CRC error

Owwubka LUMKInYecKoro KOHTposs Bcex Tabnuy

PCR error

Owwubka B nepepaye onopHLIX METOK BPEMEHU

PCR accuracy error

OLwnbka TOYHOCTMU OMOPHBIX METOK BPEMEHM

PTS error Ouwnbka MeToK BpeMeHU NpefCcTaBleHuns kagpa

CAT error Owmbka Tabnuusl ycrioBHOro gocTtyna
MNapaMeTpbl TpeTbeil rpynnbl N0 NPUOPUTETHOCTU

NIT_error Owmbka B Tabnuue ceteBoit MHpopmayun

S|_repetition_error

Owmbka NepmognYHOCTN CNeaoBaHUA CUCTEMHOW UHopMaLmn

Unreferenced_PID

Owwmbka He NpUBA3aAHHOTO K NporpamMmam nakeTa

SDT_error Owmnbka B Tabnuie AeckpunTopos cepsuca
EIT_error Owwmbka B Tabnuue nHgpopMaLn 0 COCTOSHWUM
RST_error Owmnbka B TabnuLe cratyca sanycka
TDT_error Owwmbka B Tabnuue BpeMeHu U aaTtbl

Ta6nuuya 49 — MapameTpbl STANOHHLIX MPOrPAMMHLIX METOK TENEBU3MOHHBIX TPAHCMOPTHLIX MOTOKOB

E:gaMMK::gg MpumeyaHue
PCR FO OTKNOHEHNEe YacToThl STarNOHHbLIX MPOrpaMMHbLIX METOK TPAHCMNOPTHOrO MOTOKA
PCR DR [Hpeiid sTanoHHbLIX NPOrpamMMHbIX METOK TPaHCMOPTHOrO MoToKa
PCRAC ToYHOCTb 3TaNOHHBIX MPOrpaMMHbIX METOK TPAHCMNOPTHOrO MNOTOKa
Het Mepuog crnefoBaHUs aTanoHHbIX NPOrpaMMHbIX METOK TPaHCMNOPTHOMO NOToKa
PCR OJ OBLWMii JXUTTEP STaNOHHBIX NPOrPpaMMHBIX METOK TPaHCMOPTHOIO NOTOKa

Tabnwunya 50 —MapameTpbl TPaHCNOPTHLIX MOTOKOB, COAEPXKaLLMX NakeTsl T2-MI, NpuHATLIX Mo uHTepdeiicam ASI nnu

TSolP
MHankaTop napameTpa MpumevaHue
MapameTpbl NepBOM rPynnbl MO MPUOPUTETHOCTU
TS sync loss [MoTeps CUHXPOHMU3ALMMN TPAHCMNOPTHOrO NOTOKA

Sync byte error

Owwubka Npruema GaiiTa CUHXPOHM3ALMN

PAT error

Owubka TabnuLsl COeAUHEHUs NporpaMm

Continuity count error

OLmbKa HenpepbIBHOCTU cHeTa

PMT error

Owmbka Tabnuusl CTPYKTYpbl NporpamMmMbi

PID error

Owmbka B onpegereHun naeHTUuduKkaLmm naketa

MapaMeTpel BTOPO# rpynbi Mo NPUOPUTETHOCTH

Transport error

Owmbka B TPAHCMOPTHOM MNakeTe
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MHaukaTop napameTpa MpumeyaHue
PCR error Owmbka B nepefade OnopHLIX METOK BPEMEHM
PCR accuracy error OLwnbka TO4YHOCTW OMOPHLIX METOK BPEMEHM

MapameTpbl TPeTbER rPyNMbl N0 NPUOPUTETHOCTH

Unreferenced_PID Owwubka He NpMBSI3aHHOTO K NporpaMmam nakera

Tabnuya 51— MNapameTpbl naketoB T2-Ml

MHaunkaTop napameTpa

MpumevaHve

T2MI_packet_type_error_1

OtcytcTtBure B T2-kagpe nakeTos ¢ TvnoM 10,4 (L1-current), 20,4 (MeTka
BpemeHu DVB-T2) u nakeTa ¢ Tunom 11,4 (L1-future), korga ero npucyT-
cTBMWe Heobxoaumo

T2MI_packet_type_error_2

OwwuBka HecooTBETCTBUA KonnyecTsa naketos ¢ TUnom 00,44 (BB-kaap)
B T2-kagpe co 3HadeHnem PLP_NUM_BLOCKS, ykasaHHbIM B norne
dynamic naketos L1-current (10,4) n L-future (11,5) (korga oH npucyT-
CTBYeT); oLLnbKa HECOOTBETCTBUS 3Ha4YeHni frame_idx n superframe_idx
B 3aronoskax naketoB T2-MI Tuna 00,4 (BB-kagp) ¢ Tekylwumu napa-
MeTpaMmn BpeMeHHOro nepemexeHus, ykasaHHelMu B none configurable
nakera L1-current (10,4)

T2MI_packet_count_error

Owwnbka HenpepbIBHOCTMU cdeTa nakeTos T2-Ml

T2MI_CRC_error

Owunbka HecooTBETCTBUSA NepegaHHOW KOHTponbHoW cymMmbl CRC32 ¢
€e paccuuTaHHbIM 3Ha4yeHueM (06o3HavYaeT NoBpeXAeHNe COaEPKUMO-
ro nakera T2-Ml)

T2MI_payload_error

Owwnbka HecooTBETCTBMA AeKogupoBaHHoro 3HaveHua PLP_ID co crnu-
cKoM 3HayeHunii PLP_ID, nepegaHHbiM B none configurable naketos
L1-current (10,¢) nnu L1-future (11,4)

T2MIi_plp_num_blocks_error

Owwnbka HecooTBETCTBUA YUcna nepepaHHbix naketoB T2-MI ¢ Tunom
004¢ (BB-kapp) co sHa4eHnem uncna FEC-6rnokoB B Kaape nepemexe-
HUA Ana aaHHoro PLP B nepegaHHbiM B nore dynamic naketoB T2-Ml
L1-current (10,4¢) unu L1-future (11,4)

T2MI_transmission_order_error

Owmnbka odepegHOCTU Nepegayumn nakeroB T2-Ml

T2MI_DVB-T2_Timestamp_error

Owmnbka HeCOOTBETCTBUA METOK BPEMEHU, OTHOCSLUUXCH K OfHOMY
cynepkaapy

T2MI_DVB-T2_Timestamp_discontinuity

Owwnbka npupaLleHns 3Ha4eHnit MeTok BpeMenn DVB-T2

T2MI_T2_frame_lenght_error

Ownbka npesbILEHNA MaKCUMarnbHOK AnuTenbLHOCTU T2-kagpa

12.3.3 MeToauka nsamepeHusi napamMeTpoB CKBO3HON nepeaauv uMdpoBoro TeneBU3NOHHOIO CUr-
Hana no Ha3eMHoW ceTn 3PMpHOro UMMPPOBOro TeNeBU3NOHHOIO BeLaHusA

M3amepeHue napameTpoB NPOBOAAT C NOMOLLbIO aHANM3aTopa TeNEeBU3NOHHbLIX CUTHANOB.

12.3.3.1 Obuwpme TexHnyeckue TpeboBaHUA K aHANU3aTopy TENEBU3UOHHBIX CUTHANOB

AHanu3aTtop TeneBM3nOHHbIX CUTHANOB A0MMKEH obecneunsaTh:

- aHanu3 napameTpoB TENEBU3MOHHOIO CUrHana u kayecrea uucpoBbix TB-nporpamm ¢ 0GHapyxeHu-
€M B HUX UCKaXEHUN n300paxkeHUs 1 3ByKOBOIO CONPOBOXAEHUSA, BAUAIOLLMX HA BocnpuaTue TB-nporpammbl
Tenesputenem (QOE), B peanbHOM MacLuTabe BpeMeHy;

- aHanu3 napameTpoB LMpPOBbIX TPAHCNOPTHLIX NOTOKOB (LITM) B peanbHOM MacwwiTabe BpeMEHMU;

- ananu3 naketos LTI pasHon agnuHbl (188/204) Ganta;

Tuna nakerta (PID) B 0TA€NbHOCTY;

namepeHue hakTM4eCckon CKOPOCTU MYNLTUNNEKCUPOBAHHOIO LITTT;
onpeaeneHue ahdEKTMBHON CKOPOCTU KAXKAON NPOrpaMMbl MyfbTUNIEKCUPOBaHHOTO LITM u kaaoro

65




FOCT P 58912—2020

- onpegenenue ownbok LITI B cooTBeTCcTBUM C rpynnaMu npuoputeta (cm. [16]), HacTpoiky napame-
TPOB aHanu3a;

- aHanu3 cTpykTypbl LITM MPEG-2 TS, Tabnuy cepBucHoii uncopmauuu SI/PSI LT (cm. [3]); uHtep-
¢enca T2-Ml,

- MPOCMOTP COCTaBa NporpaMM BHYTPU TPAHCMOPTHOIO NMOTOKA;

- n3mepeHue pa3oBoro ApoxaHusi NporpamMmmHbix TakToB PCR no nio6oMy BbIOpaHHOMY Tuny naketos
(PID), coaepxawemy aaHHble PCR;

- BU3yanu3aumio TekyLen nHopmMaumm 0 TENEBM3MOHHOM CUTHane u 06 uamepsaembix napameTpax.

Mpeaensl gonyckaemon NorpeLHoCTn uamepenus ckopoctu LITMN gomkHe! 6biTh £ 100 6ut/c.

InanasoH uamepeHus hasoBoro ApoXxxaHusi NPOrpaMMHbIX TAKTOB AOMKeH ObiTb + 1000 He.

PaspeuaioLas cnoco6HOCTb M3MepeHust hasoBoro ApoXKaHus NPOrpaMMHbIX TaKTOB JOMkHA ObITb paBs-
Ha o4HOMY nepuoay TakToBom Yactotbl PCR.

OCHOBHbIMM MHTEpPdENCaMM aHanNM3aTopa TENEBU3UOHHBIX CUTHANOB AOMKHbI ObITb MHTEPhelickl DVB
ASI, TSolP.

MeH10 npubopa A0MmKHO ObITb HA PYCCKOM fi3biKe.

AHanu3arop TeneBuM3nOHHbIX CUrHANOB [OIDKEH ObITb OTEYECTBEHHOTO NPOU3BOACTBA, COOTBETCTBOBATL
TpeboBaHusim [14].

PekoMenayemoe cpeacTBo U3MEpEHUIn Ana UCnornbL30BaHua Npu nsMepeHuax no 12.3.3 — ananusarop
TeneBU3NOHHbIX curHanos ATC-3.

MpnmevyaHne — 3aperucTpupoBaH B [ocyfapcTBEHHOM peecTpe cpeacTs usmepenunin PO Ne 61543-15.

12.3.3.2 CxeMa npoBegeHus u3MepeHuii napaMmeTpoB CKBO3HON Nepeaaymn umdpoBoro TeNeBM3NOHHOIO
curHana rno HasemHoW cetn apupHOro LMPOBOro TeNeBU3MOHHONO BELLAHUA NPEACTaBNeHa Ha pUCyHke 36.

urn T2-MI
MynbTunnekcop > T2-wnio3 >

ucn

AHanusarop
TENEBU3NOHHBLIX |«
curHanoe

PucyHok 36 — Cxema npoBefeHNs 3MepeHUid NapamMeTpoB CKBO3HOMN Nepefayu L poBoro TeNeBU3NOHHOMO CUrHana
Mo Ha3eMHOW ceTu aPUPHOro LM pOBOro TENEBU3MOHHOIO BELL@HMS

[py NoAroTOBKE K BbINOMHEHUIO U3MEPEHUI NPOBOAAT cneayome paboThbl.

BkritoyalotT aHanusaTop TenesM3MoHHbIX curHanos B ceTb 220 B. Mporpesator npubop B TeueHune 10 MuH.

B coOTBETCTBUM C PYKOBOACTBOM MO IKCMIyaTaLlMu Ha aHanm3aTop TereBU3UOHHbIX CUTHANOB OCYLLECT-
BMSIIOT HACTPOMKY aHanusaropa.

M3MepeHuss napaMeTpoB CKBO3HON nepeaayun uudpoBOro TeNeBU3MOHHOIO CUrHana no Ha3eMHou CeTu
3MUPHOro LIMGPOBOro TENEBUIUOHHOTO BELLAHUA NPOBOAAT HA BXOAE U Bbixoae T2-Lumo3a.

Ha uHTtepdeiic DVB AS| unu TSolP aHanu3aTtopa TeNeBU3MOHHBLIX CUTHANoB OT TEXHUYECKUX CPEeACTB
dopMUpPOBaHUA CUrHana oneparopa 3OUPHOro0 BellaHusa (C BbIXoAa MyIbTUMNIIEKCOpa) noaatot uudpoBoin
TpaHCNOpTHbIA notok MPEG-2 TS.

C nNoMOoLLbIO aHanu3aTtopa TeneBU3NOHHbIX CUTHANOB NPOBOAAT U3MEPEHUsI CKOPOCTU nepeaayn und-
POBOr0 TPaHCMOPTHOTO MOTOKa, NapaMeTPOB CTPYKTYPbl U CUHTaKcMca LMdpPOBOro TPAHCMOPTHOIO NOTOKA,
xuTTepa. MiamepeHusi npoBoAST B COOTBETCTBUM C PYKOBOZCTBOM MO 3KCMyatauum aHanusaTtopa Tenesusu-
OHHbIX CUrHarmnoB.

C NOMOLLBIO aHanM3aTopa TENEBU3NOHHbIX CUTHANOB NPOBOAAT U3MEPEHUS UCKAKEHUN, XapaKTepU3yio-
LLIMX KQ4ECTBO BOCMPUATUSA N300PAXKEHUS U 3BYKA B TENMEBU3MOHHOM curHane. ICkaxeHus, xapakrepusytowme
Ka4yeCcTBO BOCMPUATUA U300paXKeHNs 1 3ByKa B TENEBU3MOHHOM CUrHane, npuBeaeHsl B Tabnuuax 46 u 47.

Pesynkratbl MUBMEPEHUIN NCKAXEHWIA, XapakTepU3yIoLLMX Ka4eCTBO BOCNPUATUS U306paxeHus u 3Byka,
CUMTaIOTCA YAOBIIETBOPUTENLHLIMU, ECNIU B TENEBU3UOHHOM CUTHANE OTCYTCTBYIOT UCKaXXEHUA U300paXkeHns
1 3BYKOBOIO COMPOBOXAEHUSI, BNUSIIOLLME HA Bocnpusitue TB-nporpammbl TenesputenemM. YpoBeHb KavyecTea
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BocnpuATua QOE aormkeH uMeTb 3HaveHue He Hke 5,0 (kaTeropus Lukarnbl yxyaweHuit «ckaxeHus Hesa-
METHbI») (CM. [12]).

Ha unTtepdeiic DVB ASI unu TSolP aHanu3aropa TeneBU3MOHHbIX CUrHarnoB OT TEXHUYECKUX CPEACTB
dopMUpOBaHUMA CUrHana onepartopa 3PUMPHOro BewwaHus (C Bbixoga T2-LWN03a) NOAAIOT TPAHCNOPTHbIN Mo-
TOK, NepeHocALmMin nakeTbl T2-MI.

MpoBoOAAT U3MepeHne napaMmeTpos NOToKoB T2-MI B COOTBETCTBUM C PYKOBOACTBOM MO dKCnyatauuu
UCMOnb3yeMOoro aHanu3artopa TeNneBM3NOHHbIX CUTHAmMOB.

MpoBOAAT U3MEPEHNE CKOPOCTU Nepeaayn LupoBOro TPAHCNOPTHOO NOTOKA, NapaMeTpPOB CTPYKTYPbI
M CMHTaKcuca LumdpoBOro TPAHCMOPTHOTO NOToKa, AkuTTepa. MasmepeHusa npoBoaAT B COOTBETCTBUM C PYKO-
BOACTBOM MO 3KCNnyarayuy UCnonb3yeMoro aHanu3aropa TeneBU3MOHHbIX CUrHaNoB.

C noMoLLbI0 aHanu3aTtopa TENeBU3MOHHbIX CUTHANOB NPOBOASAT U3MEPEHUA UCKAXKEHUI, XapaKTepU3yio-
LLIMX KAYECTBO BOCNPUATUA U300paXkeHUs1 U 3ByKa B TENIEBUSMOHHOM curHane. VckaxeHus, xapakrepuayiowue
Ka4yeCcTBO BOCNPUATUS 300paKEeHUs U 3BYKa B TENEBM3MOHHOM CUrHane, npueeaeHsl B Tabnuuax 46 u 47.

Pesynbrartbl N3MepeHnin CKaXKEHUI, XapakTepU3yioLLMX KayeCTBO BOCNPUATUS U300paXkeHUs1 U 3ByKa,
CUMTaIOTCA YAOBNETBOPUTENBLHBLIMKM, €CNU YPOBEHb KavyecTBa BocnpuaTuss QoE umeer 3HaueHue He Hmxke 5,0
(kaTeropus LwKanbl yxyaLeHun «MckaxxeHUsa He3aMeTHbI») (cm. [12]).

12.4 NapaMeTpbl CKBO3HOM AOCTAaBKU LU(POBOro TENEBU3MOHHOIO CUrHarna fno MarucTpasnbHbIM
NMHUAM CBA3U

12.4.1 YpoBHM KavyecTBa nepenaym TeneBM3IMOHHOrO CUrHana
MapameTpbl CKBO3HOM JOCTaBKU LU(PPOBOro TENEBM3NOHHOIO CUrHANA NO MarucTpasibHbIM IMHUSAM CBS-
31 UCMOSb3YIOTCA AN OLEHKU CKAXKEHUI TENEBU3UOHHONO CUrHaNa, NepeaBaeMoro OT TEXHUYECKUX CPE/ICTB
dopmMUpOBaHMS cUrHana oneparopa 3(pMpHOro BeLaHna 40 TOYKM NpUema curHana Ha obbekrax LumgpoBoro
BELLUAHMA MO MarucrpasnbHbIM JIMHUSAM CBSI3W, BKMIOYMAA CMYTHUKOBLIE FIMHUM CBA3WU, NPOBOAHbLIE HA3EeMHbIEe
TIMHKUM CBA3M NO TexHomnornm STM, «nybnuuHbiey o6LwenocTynHbie cetu no TexHonoruu IP (MutepHert). Mapa-
METPbl XapakTepuU3yroT Ka4eCTBO CKBO3HON Nnepeaayn TeneBu3nOHHOrO CUrHana Ha AByX YPOBHSIX:
- Ha ypoBHe kayecTBa BOCIpUATUA n3obpaxeHuns u 3syka QoE;
- Ha ypoBHe kavectBa obcnyxuaHua QoS.
12.4.2 NamepsieMble napameTpbl:
- OLEHKa Ka4ecTBa CKBO3HOW nepeaavu TENEBU3MOHHOIO CUrHanNa Ha YpOBHE KayeCTBa BOCNPUSATUS U30-
OpaxxkeHus n 3Byka (QOE), TpebytoLan nposeaeHUst U3aMepeHuit napameTpoB, KOTOPble NpuBeaeHbl B 12.2.2;
- OUEHKa KayecTBa CKBO3HOW nepeaaym TENEBUM3MOHHOTO CUTHarna Ha ypoBHE kayecTBa 00CnyXmBaHus
(Qo8S), TpebytoLias NnpoBefeHUs U3MEPEHUIt CNeayoLLUX NapamMeTpoB:
- napameTpbl TpaHcnopTHbIX NoTokoB MPEG-2 TS, npuHaTtbix no uutepdericam ASI unm TSolP, B co-
orBeTcTBMM ¢ TOCT P 52592 1 ¢ yyetom TpeboBaHuii [16], npuBeaeHHbie B Tabnuue 48;
- napameTpbl 9TanOHHLIX NPOrPaMMHbIX METOK TENEBU3UOHHbLIX TPAHCNOPTHLIX MOTOKOB, NPUBEAEH-
Hble B Tabnuue 49;
- napameTpbl TPAHCMOPTHLIX MOTOKOB, coaepkalumx naketbl T2-MI (nHTepdpeiic moaynsaTopa cucre-
Mbl HA3€MHOTO LM(PPOBOro TENEBM3MOHHOIO BELLAHMSA BTOPOro nokonexnns DVB-T2), NpUHATBLIX N0 MHTEp-
heiicam AS| unu TSolP, B cootBeTcTBUM ¢ TOCT P 52592 u ¢ yyetom Tpebosanuin [15], npuBeaeHHbie B
Tabnuue 50;
- napametpbl naketoB T2-MI (MHTepdenc MogynaTopa CMCTEMbI HA3EMHOTO LIMAIPOBOTO TENEBU3NOH-
HOTO BelllaHus BToporo nokonexwust DVB-T2), npueaeHHbie B Tabnuue 51.
12.4.3 MeToauka nusmepeHus napaMeTpoB CKBO3HOM AOCTaBKU LMD POBOro TesIieBU3NOHHOIO CUr-
Harna no MarucTpasibHbIM JIMHUAM CBA3KN
M3amepeHne napameTpoB NPOBOAAT C MOMOLLBIO aHanuaaropa TeneBU3nOHHbIX CUrHanos.
12.4.3.1 Obwme TexHuyeckne TpeboBaHUA K aHanu3aTtopy TENeBU3WOHHLIX CUTHANOB NpPUBEAEHbI
B 12.3.3.1.
Pekomenayemoe cpeacTBO M3MEPEHUIA ANS UCNONb30BAHUSA NPU U3MEPEHUSIX — aHanu3aTop TeNeBnsun-
OHHbIX curHanos ATC-3.

MpumMmedaHne — 3aperncTpupoBaH B [OCyfapcTBEHHOM peecTpe CpeAcTB namepeHuin PO Ne 61543-15.

12.4.3.2 Cxema npoBeaeHUsi U3BMEPEHUI NapaMeTPOB CKBO3HON JAOCTaBKM LUPPOBOro TENEBU3UOHHOTO
CcUrHana no MarmcrTpanbHbIM JIMHUAM CBA3U NPeAcTaBneHa Ha pucyHke 37.
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MarucTtpanbHble NMHUK CBA3K

T2-MI - _| (cnyTHuKOBbI® NMHUK CBA3Y,
T2-wnio3 _'@ > Nepenat ik [—- MPOBOAHbIE Ha3eMHbIe

nvHUK cBA3m, IP)

\

AHanusarop
TENEeBU3NOHHLIX CUrHanoB

PucyHok 37 — CxeMa NpoBefieHNUst U3MepeHUil NapaMeTPOB CKBO3HO [OCTaBKM LiMHPOBOro TENEBU3UOHHOIO CUrHana
no MarucTpanbHbIM NUHUSM CBA3YK

Mpy NOAroTOBKE K BLINMONHEHUIO U3MEPEHUI NPOBOAAT crnefyowme paboThbl.

Bkritoyalor aHanu3aTop TENEBU3MOHHLIX curHanos B ceTb 220 B. Mporpesatot npubop B Te4eHne 10 MuH.

B cOOTBETCTBUM C PyKOBOACTBOM MO 3KCNyaTaumMm Ha aHann3aTop TeNEBU3UOHHbIX CUTHAMNOB OCYLLECT-
BISAOT HACTPOWMKY aHanu3aaropa.

Ha uHtepdeiic DVB ASI unu TSolP aHanusatopa TeneBM3NOHHBIX CUrHANOB B TOYKE NpuemMa curHana
Ha obbekTe LMpPOBOro BeLAHUSA Mo MarucTparbHbiM IMHUSM CBA3W [BKMHOYMAA CNYTHUKOBbLIE NUHUK CBA3M,
NPOBOAHbLIE HA3EMHbIE NUMHUK CBA3MU NO TexHonorum STM, «nybnuyHble» obLLEea0CTYNHbIE CETU NO TEXHONO-
ruu IP (MHTEpHET)] nogaroT TPAHCMOPTHLIN NOTOK, MepeHocALmMIA naketbl T2-MI.

MpoBOAAT M3MepeHne napameTpoB NOTOKOB T2-MI B COOTBETCTBMM C PyKOBOACTBOM MO 3KCMyaTauum
MCMornbL3yemMoro aHanu3aTopa TENeBM3NOHHbIX CUTHANoB.

MpoBOAAT U3MEPEHME CKOPOCTH Nepeaayn uudpoBOro TPAHCMOPTHONO NOTOKA, MapamMeTpOB CTPYKTYPbI
W CMHTaKcuca LuMdpoBOro TPaHCNOPTHOMO NOTOKa, AxuTTepa. MamepeHus npoBoAsiT B COOTBETCTBUM C PYKO-
BOACTBOM MO 3KCMnyarayuy Mcnofb3yeMoro aHanm3aropa TeNeBM3NOHHbIX CUrHaros.

C noMoLLbi0 aHanM3aTopa TENEBU3UOHHBLIX CUTHAMNOB NPOBOAAT U3MEPEHUA UCKAXKEHUI, XapaKkTepu-
3YIOLWUX KAa4E€CTBO BOCMPUATUA N300paKeHUsA 1 3ByKa B TENEBUSUOHHOM CUrHane. VIckaxkeHus, xapakte-
pusyloLMe Ka4ecTBO BOCTIPUATUSA U300paXKeHNs 1 3Byka B TENIEBU3NOHHOM CUrHane, npuBeaeHbl B Tabnu-
uax 46 n 47.

PesynbraTthl U3MEPEHMUII NCKAXEHWIA, XapaKTEPU3YIOLMX Ka4eCTBO BOCMPUATUSA M300paxkeHUsi U 3ByKa,
CUYUTAIOTCA YOOBNETBOPUTENBHBIMU, €CAK YPOBEHb KayecTea Bocnpusatua QOE umeer 3HayeHue He Huxe 4,5
(kaTeropusa WKanbl yxyaweHun «MckaxeHUsa npakTU4eCcku He3ameTHbI») (cm. [12]).

12.5 NapameTpbl CKBO3HOW nepegaun unpoBoro Tenie BU3MOHHOIO CUrHana Ha obobekrTe
BelaHnA

12.5.1 YpoBHU KavyecTBa nepeaayu TeNeBM3NOHHOIO CUrHana

MapameTpbl CKBO3HON NepeaaYn uMdpPOBOro TENEBU3NOHHONO CUrHana Ha obbekTe BELLaHUS UCMONb-
3yI0TCSl ANA OLEHKN UCKaXXEHWI TENEeBU3MOHHOMO curHana, nepeaaBaeMoro OT TOMKM Npuema curHana Ha
ofbekTax uudpoBoro BewwaHua 40 BbIX0Aa Ha NepeaaTYUkn Ha3eMHOro apupPHOro LMMpPOBOro TENEBU3UOH-
HOTO BewaHus. MapameTpbl xapakTepU3yIoT Ka4eCTBO CKBO3HOM Nepeaaymn TENEBU3MOHHONO CUrHana Ha aByx
YPOBHSAX:

- Ha ypOBHe kayecTBa BOCNpUATUA U300paxkeHus u 3asyka QoE;

- Ha ypoBHe kadyecTBa o6cnyxusanus QoS.

12.5.2 N3amepsaembie napameTpbi:

- OUEeHKa Ka4yecTBa CKBO3HOW Nepeaaymn TENEBU3MOHHOTO CUrHana Ha ypoBHe KayecTBa BOCTIPUATUS U30-
6paxeHus u 3syka (QoE), Tpebyiowasn nposeaeHns usMepeHnin napameTpoB, KOTopble NpuBeaeHsl B 12.2.2;

- mapameTpbl TPaHCMOPTHbIX NoTokoB MPEG-2 TS, npuHaTeIX No uHTepdericam ASI, TSolP unu nony-
YEeHHbIX Nocne AeMoaynauMm pagnuodacToTHoro curiana DVB-T2, B cooteercTBum ¢ FOCT P 52592 u ¢ yye-
TOM TpeGoBaHuii [16], npuBeaeHHbIE B Tabnuue 48;

- napameTpbl 3TanoOHHbIX MPOrPaMMHbIX METOK TENEBU3UOHHbIX TPAHCMOPTHLIX MOTOKOB, NPUBEAEHHbIE
B Tabnuue 49;

- MapameTpbl TPAHCMOPTHLIX NOTOKOB, coAepkalmx nakerbl T2-MI, npuHaTbIX N0 MHTEpdeicam ASI,
TSolP unu nony4eHHbIX Nocne AemMoaynsaumum paguodacrotHoro curHana DVB-T2, B cootetctaum ¢ FOCT P 52592
u ¢ yueToM TpeboBaHuii [15], npuBeaeHHble B Tabnuue 50;

- napameTpbl naketos T2-MI|, npuBeaeHHble B Tabnuue 51.
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12.5.3 MeToauka usmepeHUA napaMeTpoB CKBO3HOI nepeaaun undpoBoOro TeNeBU3SUOHHOIO CUT-
Hana Ha oObeKkTe BewaHus

MamepeHune napaMeTpoB NPOBOAAT C MOMOLLBIO aHanu3aTopa TENEBU3NOHHLIX CUTHANMOB.

12.5.3.1 O6wme TexHuyeckne TpeboBaHMA K aHanu3aTopy TErneBU3WOHHbLIX CUTHAanoOB MPUBEAEHBI
B 12.3.3.1.

PekomeHayemoe cpeaCTBO U3MEPEHUI 4115 UCNOSIb30BAHUS NPU U3MEPEHUAX — aHANN3aTop TENEBU3U-
OHHbIX curHanos ATC-3.

MpumMmeyvyaHue — 3apeructpupoBaH B [ocyfapcTBEHHOM peecTpe cpeacTB naMeperuin PO Ne 61543-15.

12.5.3.2 Cxema npoBeAeHMs M3MepeHuini napaMeTpoB CKBO3ZHOM nepegayun LMdpoBOro TENEeBU3NOHHOTO
curHana Ha obbekTe BeLaHus npeacTaBrneHa Ha pucyHke 38.

MaructpankHble NUHUK CBSA3N To-MI
(CNyTHMKOBbLIE NMUHUW CBRA3N, - NEMH | Mepenatumnk
NpoBOAHbIE Ha3eMHble > Mp K uen | DvB-T2
nuHWK cBssy, IP)

DVB ASI | RF

unm TSolP

\ Y
AHanusarop

TeneBMU3NOHHbIX CUrHanoB

PucyHok 38 — CxeMa NpoBefeHUsi UaMepeHuii NapaMeTpOoB CKBO3HOI Nepefayu LidpoBOro TENeBU3NOHHOIO cUrHasna
Ha o6bekTe BelaHus

Mpn NoAroTOBKE K BLINOMHEHMIO M3MEPEHUI NPOBOAAT crieayowme paboThl.

Bkritovalor aHanu3artop TeneBU3MOHHbIX curHanoB B ceTb 220 B. Mporpesaiot npubop B Te4eHme 10 MuH.

B cooTBeTCTBMM C PYyKOBOACTBOM MO 3KCNNyaTauuMm Ha aHanM3aTop TeneBUM3NOHHbIX CUrHANOB OCYLLECT-
BIAIOT HACTPOMKY aHanusaropa.

Ha nntepdeic DVB ASI unu TSolP aHanusaTtopa TeNeBM3NOHHbIX CUrHANoB NOAAIT TPAHCNOPTHbIN Mo-
TOK, NepeHocALWMii nakeTbl T2-MI, nocTynatowmin ot TOMKU Nnpuema curHana Ha o6bekte umd)poBOro BeLLaHus.

[MpoBoaAT nsmepeHune napameTpos NOoTokos T2-M| B COOTBETCTBUM C PYKOBOACTBOM MO 3KCNnyarauum
MCMONb3yeMOro aHanu3aTropa TeneBU3UOHHbIX CUTHanoB.

MpoeoaAT uamepeHue CKopocTn nepeaayn umgpoBoro TPAHCNIOPTHOTO NOTOKA, MapamMeTpoB CTPYKTYPbI
M CUHTaKcuca LudpoBoro TPaHCNOPTHOMO NOTOKA, AknTTepa. M3amepeHus npoBoasAT B COOTBETCTBUM C PYKO-
BO/ICTBOM MO 3KCMyaTauumn UCNonb3yemoro aHanu3aTopa TeneBU3NOHHbIX CUTHANOB.

C noMoLLbI0 aHanNU3aTopa TeNeBU3NOHHbLIX CUrHANOB NPOBOAAT U3MEPEHUA UCKAXKEHUI, XapaKTepu3yio-
LLMX KAaYECTBO BOCTIPUATUA U300paXKeHNS U 3ByKa B TENIEBU3MOHHOM CUrHane. MickaxeHnus, xapakrepu3sytoue
Ka4yeCcTBO BOCNPUATUA M300paKeHNs 1 3ByKa B TENEBU3MOHHOM CUrHane, npueeaeHbl B Tabnuuax 46 n 47.

Pesynsrarbl U3MEPEHUII UCKAXKEHWI, XapaKTEPU3YIOLLUX Ka4eCTBO BOCNPUATMA U300pakeHnsa u 3Byka,
CUMTAIOTCA YAOBIETBOPUTENLHBIMU, €CNU B TENEBU3NOHHOM CUTHANE OTCYTCTBYIOT UCKAXEHUS N300paXkeHus
1 3BYKOBOIO CONPOBOXAEHUSA, BAMSIOLLME HA BocnpusATe TB-nporpamMmMbl TENE3puTenem.

Ha untepdeic RF ananu3aropa TeneBm3noHHbIX CUFHANO0B NOAAIOT AEMOAYNUPOBAHHbIN PaaMo4acToT-
HbIl curian DVB-T2.

MpoBoAAT U3MepeHne ckopocTn nepeaayn LudpoBoro TPAHCNOPTHONO NOTOKA, NAapaMeTPOB CTPYKTYPSI
M CUHTaKCKUCA LUMPOBOro TPAHCNOPTHONO NOTOKA, AkuTTepa. N3amepeHus npoBOAAT B COOTBETCTBUM C PYKO-
BOACTBOM MO 3KCMAyaTaLuu UCNONb3yeMOro aHanu3aropa TeneBU3UOHHbIX CUTHASOB.

C noMoLLblo aHanu3aTopa TeNeBM3NOHHbIX CUrHaNOB NPOBOASAT U3MEPEHUA UCKAXKEHUI, XapaKTepu3yto-
LLMX Ka4eCTBO BOCMPUATUS U300paXKeHUA U 3BYKA B TENEBU3MOHHOM curHane. ICkaxxeHus, xapakrepuayiowme
KayecTBO BOCNPUATUA U30OPAXKEHUA M 3BYKA B TENEBUIMOHHOM CUTrHane, npuBeaeHbl B Tabnuuax 46 u 47.

PesynbraTbl 3MEPEHUI UCKAKEHUIA, XapaKTepU3yoLWmX Ka4eCcTBO BOCNPUATUA n300paXkeHuss u 3Byka,
CUMTAIOTCA YAOBETBOPUTENLHBLIMK, ECIIM YPOBEHb KayecTBa BocnpuaTust QOE nmeeT sHayeHune He Huxe 4,0
(kaTeropus wkanbl yxyaeHuin «MckaxeHns HEMHOTO 3aMEeTHbI, HO He MeLLatoTy) (cM. [12]).
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EBponeiickuit cTaHgapT
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ctaHaapt NCO/M3K 13818-1:2018

EBponeiickuin ctangapt
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TexHudeckue TpeboBaHus
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TexHu4eckue TpeGoBaHNs
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Pekomengauus MC3-R
BT.1877-1 (08/2012)

DVB Document A160, November
2012

PekomeHgauus MC3-R
F.502-4 (09/2007)

Internet Engineering Task Force
(IETF). Request for Comments:
6363, October 2011

Pekomengauuns MC3-R BT.1206-3
(04/20186)
MNT3 CUTB DVB-T2

PekomeHgauus MC3-R BT.500-14
(10/2019)

CraHgapt SMPTE gna TeneBuaexus
ST 259:2008

Bubnuorpacdus

Lindposoe TenesusunorHoe BelaHne (DVB). CTpykTypa Kagpa, kaHansHoe
KogupoBaHue 1 MOAYNALUMA AN CUCTEMBl Ha3EMHOro LidpoBOro Tenesu-
3MOHHOrO BellaHnsa BToporo nokoneHus (DVB-T2)

[Digital Video Broadcasting (DVB) — Frame structure channel coding and
modulation for a second generation digital terrestrial television broadcasting
system (DVB-T2)]

MHpopMaymoHHble TexHonoruu. OcHoBononaratwliee KoaupoBaHue
MoABUXHBIX M306paxeHWid 1 conyTCTBYIOLLUEH 3BYKOBOK WHDOpMaLMK.
Cuctemsl

[Information technology — Generic coding of moving pictures and associated
audio information: Systems]

LindppoBoe TenesmanoHHoe BeljaHue (DVB). Cneuyudukauus ans cepeuc-
Hol uHgpopmauuu (SI) B cuctemax DVB

[Digital Video Broadcasting (DVB) — Specification for Service Information
(SI) in DVB systems]

Lindposoe TenesmanoHHoe Beljanme (DVB). MHkancynuposaHHLIE NOTOKU
obuero HasHa4eHuUn (GSE). YacTb 1. MpoTokon

[Digital Video Broadcasting (DVB) — Generic Stream Encapsulation
(GSE) — Part 1: Protocol]

Lindpposoe TenesnanoHHoe BewyaHue (DVB). PykoBogsuwme ykasaHus no
BHEAPEHUIO CUCTEMbI Ha3eMHOro LMGPOBOro TENEBU3UOHHOMO BellaHuUsi
BTOpOro nokonexnna (DVB-T2)

[Digital Video Broadcasting (DVB)— Implementation guidelines for a second
generation digital terrestrial television broadcasting system (DVB-T2)]

MeToabl ucnpasnexus ownbok, hopMUpoBaHUs KagpoB AaHHbIX, MOAYNS-
uun n nepepayn Ana cucteM UMgpoBoro HaseMHOro TENEBU3UOHHOMO Be-
LLI@HUS BTOPOrO MOKOMNEHMSI

(Error-correction, data framing, modulation and emission methods for
second generation of digital terrestrial television broadcasting systems)

Lindbposoe TenesuanoHHoe BewaHune (DVB). Cuctema sewjanua nocneay-
IoLLero NOKONEeHUs Ansi NOpPTaTUBHLIX YCTPOICTB, cneyudukaumsa dusmye-
ckoro ypoBHs1 (DVB-NGH)

[Digital Video Broadcasting (DVB) — Next Generation broadcasting system
to Handheld, physical layer specification (DVB-NGH)]

CrnoBapb TEPMUHOB AN puKCUpOBaHHOMK crnyXObl
(Vocabulary of terms for the fixed service)

KoHuenuus koppekuuu owmnbok (FEC)
[Forward Error Correction (FEC) Framework]

Macku cnekTpanbHbIX Npeaenos AnsA UMPOBOro Ha3eMHOro TENeBU3UOH-
HOro paguoBelaHus
(Spectrum limit masks for digital terrestrial television broadcasting)

BpemeHHble MpaBuna TeXHWYECKoW 3KcnnyaTauun CpeAcTB LdpoBOro
TeneBM3NOHHOro BelaHuA B cTaHgapTe DVB-T2

MeTogmka cyObeKTUBHOW OLIeHKU KayecTBa TeNEeBU3NOHHBIX U306paxeHnid
(Methodology for the subjective assessment of the quality of television
pictures)

Lindpposoii curHan/gaHHele B TeMeBUAESHUN CTaHgapTHOW YeTKocTu. MNocne-
JoBaTenbHbIi LndpoBoin nHTepdeiic
(SDTV Digital Signal/Data — Serial Digital Interface)
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Hopmanu3aauumsi rpoMKOCTU M AONYCTUMBIA MaKCUMarbHbIi YPOBEHb 3BYKO-
BbIX CUrHanoB
(Loudness normalisation and permitted maximum level of audio signals)

Lindposoe TenesusnonHoe sewjanne (DVB). PykoBoactso no usmepeHusmM
ans cuctem DVB

[Digital Video Broadcasting (DVB) — Measurement guidelines for DVB
systems]
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