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HAUMWOHAINBbHBIN CTAHAOAPT POCCUMNCKOMN DEQLEPALUMN

TENEBUAEHUE BELWWATEJIbHOE LUU®POBOE.
METOAbl KAHAIIbHOIMO KOAUMPOBAHUA U MOAYNALMK ANA BTOPOIO NOKONEHUA
CUCTEM KABEJIbHOIO TENEBUWAEHWUA (DVB-C2)

OcHOBHbIe napameTpbl

Digital Video Broadcasting (DVB). Methods of channel coding and modulation
for a second generation of cable television systems (DVB-C2). Basic parameters

Dara BBeaeHnsa — 2014—09—01

1 ObnacTb npuMeHeHus

Hacroswui ctangapT yctaHasnueaet TpeGoBaHUA U pekoMeHAaLMumM K METoAaM KaHanbHOro Koamposa-
HUA 1 MOAYMSLMMW ANA BTOPOro NOKONeHus cuctem kabenbHoro TenesuaeHust DVB-C2.

2 HopmaTtuBHbIE CCbISIKN

B HacTofLEeM cTaHAapTe UCMONbL30BaHbl HOPMATUBHbLIE CCbIMKM Ha Creaylowme CTaHaapTbl:

FOCT P 52210—2004 TenesuaeHue BeLlatensHoe yugpposoe. TepMuHbl U onpeaeneHus

FOCT P 52591—2006 Cucrema nepegaym gaHHbIX Nosib3oBaTens B UMdIPOBOM TENEBU3IMOHHOM hOp-
marte. OCHOBHbIE napamMmeTpsbl

FOCT P 53528—2009 TenesuaeHue BewarensHoe uuopoBoe. TpeboBaHua Kk peanusauum npoTokona
BbICOKOCKOPOCTHOI nepegayn nHgpopmaumum DSM-CC. OCHOBHbIE NnapaMeTpbl

MpuMeyvaHue — MNpn NONb3OBaHWN HACTOSLLUM CTaHAapTOM Lienecoobpa3sHo NpoBepuTh AeHCTBUE CChINOYHBIX
CTaHzapToB B MHEOPMaLMOHHON cucTeMe OGLLEro nosib3oBaHUs — Ha oguLmansHoM caiite deagepanbHoro areHTCTsa no
TEXHUYECKOMY PETYNUPOBaHMUIO U METPONOrUU B CETU MIHTEPHET UMK MO eXerogHoOMYy UHGOpMaLMOHHOMY yka3saTernto «Ha-
LiMOHasbHblE CTaHAapThI», KOTOPLIA ONyGrMKoBaH MO COCTOSIHUIO Ha 1 SIHBapA TEKYLLero roaa, U no BbiNyckam exeMecsy-
HOTO MHChOPMAaLMOHHOTO yKasaTens «HauuoHanbHble cTaHaapTbi» 3a TekyLwuil rod. Ecnu sameHeH CCbINOYHLIN CTaH[apT,
Ha KOTOpblii JaHa HeAaTUPOBaHHas1 CChifika, TO PEKOMEHAYETCS UCTIONbL30BaTb AEHCTBYIOLLYIO BEPCUIO STOMO CTaHaapTa
C Y4€TOM BCEX BHECEHHLIX B JaHHY0 BEPCUIO M3MEHEHWIA. ECIM 3aMeHeH CChINOYHLIA CTaHAapT, Ha KOTOpbLIi AaHa aaTu-
poBaHHasi CChinka, TO PEKOMEHAYETC UCMONb3OBaTh BEPCUIO STOM0 CTaHAapTa C yKasaHHbIM BblLLE FOAOM YTBEPXAEHUs!
(npuHsiTMA). ECnun nocrne yTBepXAeHUs! HACTOSLLEro CTaHAapTa B CChINIOYHbIN CTaHAAPT, Ha KOTOPbLIK AaHa AaTupoBaHHas
CChIMNKa, BHECEHO U3MEHEHWe, 3aTparmBatoLLee MonoXeHWe, Ha KOTOpoe AjaHa CChinka, TO 3TO NONOXeHUe peKoMeHAYeTcs
NPUMeHsTL 6e3 yyeTa AaHHOMO 3MEHEHUs. ECNu cChiNouHbIi cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOMOXEHUE, B KOTOPOM
ZlaHa ccbifika Ha Hero, peKoMeHAYeTCs NMPUMEHSITL B YacTy, He 3aTparuBatoLeit 3Ty CChINKY.

3 TepmuHbI, onpeaeneHusi, cCokpaw,eHusi, 0603Ha4eHNA U CUMBOJIbI

3.1 B HacTOAWeEM cTaHgapTe npuMeHeHsl TepMuHbl no FTOCT P 52210, MOCT P 52591, NTOCT P 53528,
a Takke cneayowme TepMUHbI C ONpeaeneHnsIMu:

3.1.1 akTuBHana aveika (active cell): Aueiika OFDM, nepeHOCALWAN TOYKY CO3BE3AUA ANA CUrHanusa-
yuun L1 unm PLP.

3.1.2 nannbie PLP (data PLP): Mone3Hble aaHHble, nepeHocumble PLP.

3.1.3 3aronoBok npeambynbl (preamble header): ®ukcupoBaHHbIn POPMAT AaHHLIX CUrHANU3aLuu,
pa3sMeLLEeHHbI B NepBoii YacTu npeambynbl, NepeHOCALLMIA napameTpbl ANUHLI U NepemMexxeHus Layer1-part 2.

U3panue ocpuumnansHoe
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3.1.4 npentudukarop TMna nakerta (packet identifier; PID): TpuHaguaTtubuToBbIl ykaszaTenb B 3aro-
NOBKE TPaHCNOPTHOrO NnakeTa, onpeaAensalLwmin NPUHAANEXHOCTb NAKeTa TOMY MU MHOMY NOTOKY AAHHbIX.

3.1.5 uHTtepdenc: CeMaHTU4YECKAA U CUHTAKCMYECKAss KOHCTPYKLMUS B KOAE MPOrpammbl, UCNOMb3ye-
Mas ans cneyuduLMpoBaHus ycnyr, NpeaocTasnsaembix KNnaccom nnu komnoHeHTom. Uutepdenc onpeagenser
rpaHuUy B3aMMOAENCTBUA MEXAY Knaccamu unu KOMNOHeHTamu, cneuuduumpys onpeaeneHHyto aberpak-
LML, KOTOPYIO OCYLLECTBISAET Peanun3yrowas cTopoHa.

3.1.6 undopmauua o cnyxbax (Service Information; Sl): CoBokynHOCTb Tabnuu, KOTOpblE nepeaa-
I0TCA B COCTaBe TPaHCMOPTHbIX NoTokoB MPEG-2, npeaHa3sHaveHHbiX A4nA Bewwanus. K ocCHOBHbIM Tabnuuam
nHdopmayum o cnyxbax OTHOCATCA Tabnuubl, xapakTepusylowme napaMeTpbl CETU Nepeaayvn, KOMNOHEHTHI
cnyx6: Tabnuuya obveamHeHus BykeTta nporpamm (Bouquet Association Table; BAT), Tabnuua uicpopmauum o
cobbiTusax (Event Information Table; EIT), tabnuua cocrasa nporpammel (Program Map Table; PMT), Tabnu-
ua coctosiHus cobbiTuin (Running Status Table; RST), Tabnuuya onucanus cnyx6 (Service Description Table;
SDT), Tabnuua Bpemenun u gatel (Time and Date Table; TDT), Tabnuua cmewienus spemern (Time Offset
Table; TOT).

3.1.7 Kagp C2 (C2 frame): Kagp dpmkcuposaHHoro comsunyeckoro yposHs TDM, koTopbi pasaeneH Ha
Cnowu [aHHbIX NepeMeHHbIX pasMepoB.

MpumevyaHune — Kagp C2 Ha4MHaeTCA ¢ OQHOrO MU Heckonbkux Cumeonos Mpeambynebl.

3.1.8 Kagp FECFrame: MNocnegosarensHoctb N, .. (16 200 unu 64 800) GuToB ANA OAHON onepauumn
koguposaHus LDPC.
MpumMmevyaHune — B crniyqyae npumeHeHns Cnoes [aHHblX, nepeHocAwUx oauH PLP, npu nocToAHHbIX napaMe-

Tpax MOAYNSALMU U KOAMPOBaHUS AaHHble 3aronoska FECFrame moryT nepeaaBaTbcs cpeficTBamMu curHanusauum Layer1-
part2 , B aToM cnyyae nakeT Cnosa daHHbix uaeHtudeH Kapgpy XFECFrame.

3.1.9 Kagp XFECFrame: Kagp FECFrame, oto6paxeHHblii Ha co3sesaue QAM.

3.1.10 kop Boy3a — Yoyaxypun — Xoksenrema (Bose-Chaudhuri-Hocquenghem; BCH): Cemencrso
LMKNUYECKMX ABOMYHBIX KOAOB C ucnpasneHnem ownbok. [nuHa koga n onpeaensaeTcs BbipaxeHwem 27 — 1,
rae mz3. Kop nossonsaeT ucnpaenath ¢ 0LWMGOK NPy YCNOBUM YBENNYEHNUA ANUHBI KOAA Ha (N - K, . ) NpoBEepoY-
HbIX CUMBOJIOB, rae K, , — KONUYECTBO UH(POPMALMOHHBLIX CUMBONOB. 3HaueHue ¢ onpeaensieTcs u3 ycnosus
(n—k<mt).

3.1.11 nyneBou naket (null packet): NMaker MPEG ¢ ugentudukaropom Packet_ID, pasHbiM Ox1FFF.

[MpuMeyaHue — HyneBol NakeT He HeCeT flaHHbLIE NONEe3HOW Harpyskn U NpeAHasHavYeH AN 3anofHeHus.

3.1.12 O6wumin PLP (common PLP): CneunanbHbivi PLP, KOTOPbIA COAEpXMUT AaHHbIE, UCNOMNb3yeMble
HEeCcKoNbKkUMKU PLP (TpaHCnopTHLIMM NOTOKaMM).

3.1.13 Naker Cnosa [JaHubix (data slice packet): Kagp XFECFrame, BknioYatowuii CBA3AHHLIA C HUM
3aronoBok FECFrame.

3.1.14 nonoca pexekuum (notch): Habop cmexHbix sueek OFDM B kaxxaom cumsone OFDM, dopmu-
PYIOLLMX NOJOCY PEXEKLIUN.

NMpumMevyaHune — B nonocax pexekuun pagmocurHan He usny4aetcs.

3.1.15 paccpenoToueHHble nNunoT-curhanbl (scattered pilots): Hecywume, kotopble pasmewiaiorcs B
sA4elkax, no3uummn KoTopbix B kagpe OFDM nameHsioTca oT CUMBONAa K CUMBONY.

MpumeyaHune — lMo3nyuM paccpesoTOHEHHBIX MUIOT-CUrHANOB XapakTepPU3YOT Ha4ano U okoH4YaHue CrioeB
[aHHbIX.

3.1.16 Cumeon [lavHbix (data symbol): Cumon OFDM B Kagpe C2 (He asnaerca Cumsonom Npeam-
Gynbl).

3.1.17 Cumeon OFDM (OFDM Symbol): Curdan Ha Bbixoae Cucremol C2, 4aCTOTHbLIN CNEKTP KOTOPOro
COAEPUT BCE aKTUBHbIE MOAYIIMPOBAHHbLIE HECYLLME HA BPEMEHHOM uHTepsane Ts (obwan AnuMTenbHOCTbL
cumeona OFDM), BKnio4aloLLeM NornesHbI CUrHan u MHTepBan 3aLmThbl.

3.1.18 Cumeon Mpeambynbi (preamble symbol): OauH unu Heckonbko cumeonos OFDM, nepeaaHHbIX
B Ha4yane kaxgoro Kagpa C2.

MpumMeyaHue — Cumaon Mpeambynel NepeHOCUT AaHHble curHanusayuu L1-part2.

3.1.19 cumBon co3sBe3gua (constellation symbol): Xapakrepusyerca konu4ecTtsom nepegasaemMbix 6u-
MOD ()
T0B NV, 1, 0.

2
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3.1.20 Cucrtema C2 (C2 system): MNonHbii nepeaasaeMsliii curHan Cucremol C2 B cootBeTcTBuM C MNpe-
ambynoii, onucaHHoii B 6roke L1-part2.

3.1.21 Cnown OaHHbIx (data slice): [pynna sueek OFDM, nepeHOCAWMX OAUH UK Heckonbko PLP B
onpeaeneHHOM NoaananasoHe 4acToT.

MpumeyvyaHue — 3Ta rpynna coctout u3 a4yeek OFDM B MOCTOSAHHOM [uanasoHe aipecoB sYeeK B KaXAOM
Cumsorne [daHHbIX nonHoro Kagpa C2, uckniovaa Cumeonel Mpeambynel.

3.1.22 ccbinka Ha nporpamMHble yackl (Program Clock Reference; PCR): Tpuaguatutpexbutosoe
4nucno, oueHmBaeMoe B nepuogax Yactotel 90 k'L, BBOAMMOE Ha NPOrpaMMHOM YPOBHE MHAUBUAYANbHO ANA
KaXkgon nepenaBaemMoit TeNEBU3MOHHON NPOrpamMmbl.

3.1.23 TpaHcnopTHbIN noTok; Tl (transport stream; TS): Habop 13 HECKONbKMX NPOrPaMMHbIX MOTOKOB
AaHHbIX LMdPOBOro BELLATENBHOO TENeBUAEHUs, ChOPMUPOBAHHBIN M3 MPOrPaMMHbIX NAKETOB MOCTOSAHHON
ANUHBI C KOPPEKUUEN OLMBOK U HE3aBUCUMbIM TAKTUPOBAHUEM OT CBOMX MCTOMHUKOB CMHXPOHU3aLuu. MNapa-
METpPbl TPAHCNOPTHOrO NOTOKa onpeaensioTca craHgaptom ISO/IEC [1] (2.4).

3.1.24 anemeHTapHbIi nepuop (elementary period): Mepuoa BpemeHu, KOTOPLIA 3aBUCUT OT Bbibopa
NOnocCbl NPONYCKaHWA KaHana u onpegenser apyrue nepuoabl BpemeHu B Cucreme C2.

3.1.25 avenka gaHHbIx (data cell): Avenka OFDM, koTOpas COAEPXKUT TONbKO AAHHbIE U HE ABMNSETCA
HW NUNOT-CUTHANOM, HU TOHAIbHOW AYENKON Pe3epPBUPOBAHUSA.

3.1.26 avenika OFDM (OFDM cell): 3HaueHne moaynaummu ogHon Hecywen OFDM Ha nHTepsane ogHoro
cumsona OFDM, HanpuMep, OAHOW TOYKM CO3BE3aAUS.

3.1.27 saveinkn pukrusHbelie (dummy cell): Ayerikn OFDM, nepeHocsLImMe NceBaocnyYanHbIe 3HaYeHUs,
ncnonb3yemble AN 3anofnHEeHNsA HEUCMNONb30BAHHON €MKOCTU, He NPUMEHSAIOTCA Ana curHanusauuu L1, PLP
UK BCroMoraTenbHbIX AaHHbIX.

3.1.28 BBFrame (BaseBand Frame): ®opmMaTt BX0gHOTr0O curHana, oo6paboTaHHbIf B PEXUME NOTOKOBOM
aganrauuu.

3.1.29 BBHeader: 3aronoBok nons AaHHbIX OCHOBHOW NOMOCHI.

3.1.30 BUFS: Heobxoaumblii MakcuManbHblii pasmep 6ydepa npuemHuka Ans KOMneHcauum usMmeHe-
HUA 3a0epXKKK.

3.1.31 BUFSTAT: daktuyeckoe coctosiHue dyepa npuemHuka.

3.1.32 div: Oneparop Ueno4YnCneHHoro AeneHus, onpeaensaemboli:

xdivy=|x/y|

(c okpyrneHvuem pesynbrarta genexHus x/y A0 Lenoro NoNoXMTENbHOro HanbosnbLUero Yucna, MeHbLLIEero
UIn paBHOro X/y).

3.1.33 FECFrame: NocneaoBarenbHOCTb
BaHuA LDPC.

3.1.34 Layer1; L1: HaumeHoBaHue nepeBoro ypoBHA CxeMbl curHanusauuu cucrembl DVB-C2 (curHanu-
3auma o0 napameTpax (PM3n4YecKoro ypoBHS).

3.1.35 Layer2; L2: HaumeHoBaHue BTOPOro ypOBHSA CXeMbl curHanusayum cucremol DVB-C2 (curHanu-
3auusa 0 napaMmeTpax TPaHCMNOPTHOIO YPOBHS).

3.1.36 L1 block: 'pynna sueek COFDM L1-part2, nepmoan4eckn noBTOpAEMbIX B YACTOTHON obnactu
(B nonoce 4acror).

(16 200 unun 64 800) 6uToB OAHON onepauuu KOAMPO-

NLDPC

MpumeyaHue — Bnoku L1 nepegatorca B npeambyne.

3.1.37 L1-part1: CurHanu3auua 0 napameTpax MOAynsauuM U KoAMpoOBaHUA, OTHOCAWMXCA K Kaapy
XFEC, kotopas nepeHocutcs B 3aronoBke Makeros Cnos [laHHbIX.

3.1.38 L1-part2: Curianusanus o napametpax Cucrembl C2, Cnosax [JaHHbIX, NONocax pexekummn u PLP,
KOTOpas nepuoanyeckn nepegaercs B npeambyne.

3.1.39 mod: Onepartop okpyrneHusi pesynerara geneHuns X'y 40 Lenoro nosoxuTenbHoro HanbonbLuero
YMCNA, MEHLLLETO UMK PABHOTIO X/y, ONpeaenseMblin:

xmody=x-y|x/y].

3.1.40 MPEG-2: CtanaapTt koagmpoBaHus BUAEO U CBA3AHHOIO C HUM ayano B COOTBETCTBUM CO CTaHAAp-
ToM ISO/IEC [1].
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3.2 B HaCTOsILLEM CTaHAapTe NPUMEHEHbI CMEeayIoLIMeE COKPALLEHUA 1 0B603HAYEHUSs:

TI (transport stream, TS) — TpaHCNOPTHbINA NOTOK (UMPPOBOrO BeLLIATENBHOTO TENEBUAEHUS);

16QAM (16-ary Quadrature Amplitude Modulation) — 16-3HayHada kBagpaTypHas amMnnNUTyaHas Moay-
nauwms;

64QAM (64-ary Quadrature Amplitude Modulation) — 64-3Ha4yHas kBagpaTypHas amMnnuTyaHas MoAy-
nauwms;

256QAM (256-ary Quadrature Amplitude Modulation) — 256-3HayHasg kBagpaTypHas aMnnuTyaHas mMo-
Aynaumns;

1024QAM (1024-ary Quadrature Amplitude Modulation) — 1024-3Ha4yHasn kBaapaTypHass aMnAuTyaHas
Moaynauus;

4096QAM (4096-ary Quadrature Amplitude Modulation) — 4096-3Ha4yHasn kBagpaTypHas aMnnuTyaHas
Moaynsiuus;

ACM (Adaptive Coding and Modulation) — kogupoBaHue u Moaynaumsa ¢ nepemMeHHbLIMN UIn C aaanTuB-
HbIMW MapameTpamu,

BB (BaseBand) — ocHOBHas nomnoca;
BCH (Bose-Chaudhuri-Hocquenghem) — koa Boysa — Yoyaxypu — XOKBeHrema;

BICM (Bit Interleaved Coding and Modulation) — moaynb ¢ hyHKLMAMU KOAUPOBAHUA C NEPEMEXXEHUEM
6UTOB M MOAYNALMK;

CA (Conditional Access) — yCrnoBHbIi OCTYN;

CCM (Constant Coding and Modulation) — pexumM K0AUPOBaHUA U MOAYNALMUU C NOCTOSIHHBLIMU Napa-
MeTpamu;

CRC (Cyclic Redundancy Check) — umMknu4eckuin KOHTPOSb NO YETHOCTU;
DFL (Data Field Length) — anvHa nons AaHHbIX;

DNP (Deleted Null Packets) — yaoaneHHble Hynb-NakeTbl;

DVB (Digital Video Broadcasting) — uudposoe Tenesm3noHHOe BeLLaHue;

DVB-C2 (Digital Video Broadcasting — Cable — Second Generation) — uudposoe kabenbHoe Tene-
BMAEHUE BTOPOTO NMOKONEHUS;

DVB-S2 (Digital Video Broadcasting — Satellite — Second Generation) — uudposoe CnyTHUKOBOE
TeneBmaeHue BTOPOro NOKONEHUs;

EIT (Event Information Table) — Tabnuua nHcopmauum o cobbITUsIX;

FEC (Forward Error Correction) — npsimas koppekuus oLumbok;

FFT (Fast Fourier Transform) — GbicTpoe npeobpasoBaHue dypoe;

FIFO (First In First Out) — anroputm obcnyxuBanus [Tun Oydepa] «nepsbiit BOLIEN — NEPBbIA BbILLEN
(oBenyxeH)»;

GCS (Generic Continuous Stream) — yHuBepcanbHbIi HEMPEPbIBHbIN MOTOK [NAKETHLIN NOTOK nepe-
MEHHOW ANUHbI];

Gl (Guard interval) — 3awWwuTHbIN UHTEPBArT;

GS (Generic Stream) — noTOK yHMBepcanbHbIi (MCNOnb3yeTca Ans 0603HAa4YeHUA rpynnbl YyHUBEpcans-
HbIX NOTOKOB, BKNtovatowen notoku: GCS, GSE, GFPS);

GSE (Generic Stream Encapsulation) — nHkancynmpoBaHHbIi1 YHUBEPCASbHbIA MOTOK;

HNM (high efficiency mode) — pexxum BbICOKOI NpOU3BOAUTENBLHOCTM 00paboTkM BBOAUMBIX AAHHBIX;
HNM (high efficiency mode) — pe>xum BbICOKO NPOU3BOANTENbHOCTU 00paboTKN BBOAUMbIX AAHHBIX;

IEC (International Electrotechnical Commission / Committee) — MexayHapoaHas anekTpoTexHuyeckas
komuceusi; MOK;

ISCR (Input Stream Clock Reference) — onopHas (aranoHHast) TakroBag 4acrora BXOAHOIO NOTOKA;
ISO (International Standards Organizations) — MexayHapoaHas opraHu3aums no CtaHaapTU3auuum;
ISSY (Input Stream SYnchronization) — none CMHXPOHM3aLMA BXOAHOIO NOTOKA;

ISSYI (Input Stream SYnchronizer Indicator) — nHaMKaTop CUHXPOHU3ALMKU BXOAHOTO NOTOKA;
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ITU (Intermational Telecommunications Union) — MexayHapoaHbiit coto3 anekrpoceasu; MCJ;

ITU-R (International Telecommunications Union — Radiocommunication Sector) — CekTop paamocssasu
MC3;

ITU-T (International Telecommunications Union — Telecommunication Standardization Sector) — Cek-
TOp cTaHaapTusauum anekTpocsasm MC3;

LDPC (Low Density Parity Check) — koa ¢ Marnoii naoTHOCTbIO NPOBEPOK HA YETHOCTb;
MIS (Multiple Input Stream) — HeCkONbKO BXOAHbIX NOTOKOB;

NM (normal mode ) — HopMmanbHbIi pexxum 06patoTkn BBOAUMBIX AaHbIX;

O-UP (Original User Packet) — ncxoaHblit naket nonb3oBarens;

O-UPL (Original User Packet Length) — ucxoaHnas gnuHa naketa nonb3oBartens;

PCR (Presentation Clock Reference) — npeacrasneHue onopHON TakToOBON 4acToTbI;
PER (Transport Stream Packet Error Rate) — koachdhmumeHT nakeTHbIX onGoK;

PID (Packet Identifier) — uaeHtudukarop Tuna nakera;

PLP (Physical Layer Pipe) — kaHan ou3nyeckoro ypoBHs, KOTOPbIi NepeaaeTcs B 0O4HOM UMW HECKOMb-
KUX Crnosix AaHHbIX;

PSI (Program Specific Information) — nporpammHo-3aBucumMas uHcpopmauus;

QPSK (Quaternary Phase Shift Keying) — kBagpatypHas chasosas MaHunynaums;

Sl (Service Information) — uncopmanuus o cnyxbax;

SIS (Single Input Stream) — oaWH BXOAHOI NOTOK;

TI (Time Interleaver) — nepemexuTenb BpEMEHMU;

TS (Transport Stream) — TpaHCNOPTHLIN NOTOK (UMPOBOTO BeLaTenbHOro Tenesuaexus); Tr1;
TSPS (Transport Stream Partial Stream) — TI1, nepeHocumblii Yepes kaHan PLP aaHHbIX;
TSPSC (Transport Stream Partial Stream Common) — TI1, nepeHocumblii Yepes Obumii PLP;
UP (User Packet) — naket nonbsoBarens;

UPL (User Packet Length) — anuHa nakeTta nonb3oBarens;

XOR (Exclusive OR) — uckniodaiowee NN — normyeckas 6ynesa pyHKLMS;

VCM (Variable Coding and Modulation) — koagupoBaHue u MoAyNALMA C U3MEHSeMbIMU NapaMeTpaMm

3.3 B HacTosiLEeM cTaHAapTe NPUMEHEHBI CNeayloLmMe CUMBONbI:

@® —wuckniovaiowee U / onepaumsa cnoxeHunsa no Moaynio 2;
| x| — okpyrneHue uncna x 40 LENoro HauboNbLUETO NOMOXUTENBHOIO YACMA, MEHBLUETO UAW PABHOTO X;
[X] — OKpyrreHue yucna x A0 HAMMEHbLUETO LIeNoro Yucna, GonbLIEro Unn pasHoro X;
€ — CUMBOI NPUHAANEXHOCTU K MHOXECTBY;
A — abconioTHasa NPoAOMIKMTENBHOCTL 3aWMUTHOIO UHTEPBANA;
A — Kof0BOE CnoBo Ha Bxoge kogepa LDPC pasmepom N,dpc;
A, — 6uTbI kogoBoro cnosa LDPC;
A™M __ 32 GuTOBast NOCNEA0BATENBLHOCTL HA BbIXOAE koagepa Puga—Mionnepa;
— Homep 6uTa ¢ uHaekcom i B 32-6MTOBOI MocnenoBaTenbLHOCTU Ha Bbixoae koaepa Puaga—Mio-
nnepa;
— KONU4eCTBO nepeaaBaembix OUTOB Ha cumBon co3Besaust (ans PLP j);

T, — oneparop nepecTaHOBKW, onpeaensiowuii rpynne 6GUTOB YETHOCTU, KOTOPbLIE ByAyT NMPOKOMOTHI
Ana curHanusauum L1;

%, — onepaTtop NnepecTaHoBKU, ONpeAensioLLMii rpynnbl BUTOB, KOTOPbLIE ByAYyT AOMNOMHEHbI ANA CUTHA-
nu3auum L1;

A,n,, — BbIXO4HOW BEKTOp nepemexutens yactorsl Cumsona OFDM / n Kagpa C2 m;
A, — aMnnuTyaa SYeeK HenpPepbIBHbIX MUMOT-CUTHATIOB;
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Asp — aMnnuTyga paccpeoTo4YeHHbIX AYEEK NUNOT-CUTHaNO0B,;

a,,,, — 3Ha4yeHune sielikn YaCTHOTO NpeMeXUTenNs, UHAEKC A4veiiku g, cumeona / Kagpa C2 m;
B(n) — pacnonoxexue nepsoin SYenku AaHHbIX CUMMBONA /, BblgeneHHoe Croto [aHHbIX N B 4aCTOTHOM
nepemexurene;

b — BeKTOp AaHHbIX curHanusauun FECFrame anuHoii 16 6uToB;

b, ,, — BbIXOA AEMynbTUNNEKCOPa B 3aBMCUMOCTM OT HOMEpa € AeMYNLTUNNEKCMPOBAaHHOTO CyBnoToka
B1TOB M BXOAHOTO HOMepa d, GUTOB AEMYNETUNNEKCOPa NepPeMexuTens;

b, — Homep Buta ¢ unaekcom i Kagpa FECFrame anuHoi 16 6UT BekTopa AaHHbIX CUTHaNU3aLmm;
C/N — OTHOLLEHME MOLLHOCTEN HECYLLEN U LLIYMA;
C/N+| — oTHOLeHUe HecyLlen 1 (LUyM + NPoAYKTbl UHTePdEPEHLMN);
C, — cronBeL C MHAEKCOM i NEPEMEXUTENSI BPEMEHH;
¢, — cronbel C MHAEKCOM i nepeMexuTens 6ur;
C, .« — 3Ha4eHue sueikn HecyLueii k, cumeona /, Kagpa C2 m;

D, — pasHOCTb MHAEKCOB HECYLLMX MEXIY CMEXHbIMU HECYLLIMMMU MUIOT-CUrHANOB npeambynbl (UHTEp-
Ban MeXay CMeXHbIMMW NUMOT-CUrHanamu);

D, — vHTepBan mMexay HecyLmMu (MHAEKCAMM HECYLLMX) COCEAHUX MUMOT-CUTHANIOB (KONIMYECTBO He-
CYLLIMX MeXZY COCeHUMMU PacCcpesOTOMEHHBIMM NMUNOT-CUTHaNaMm);

D, — Konn4ecTsO CMMBOMNOB MEXOY CMEXHBIMW PACCPEAOTOMEHHBIMU NUIOT-CUTHANAMN HA JAHHON He-
cyulei;
d(x) — coobuieHune 06 octaTke AeneHus NONMHOMA g Ha FeHePaTOPHBIN MOMMHOM g(X) BO BPEMSi KOAUPO-
BaHusa BCH;

d. — HOMep BXOZHOTO GuTa AeMyNsTUNNEKCOpa NepeMexuTens GUTos;
d_— Homep 6UTa 3aaHHOTO NOTOKA Ha BbIXOAE AEMYNbLTUMNNEKCOPA NepemMexuTenst GUTOB;

€ — HOMep AeMymnbTUNINEKCUpOBaHHOro 6uta (0 < e < N_ ), 3aBUCALIMIA OT HOMEPA BXOAHOIO
Buta d, aemynesTunnekcopa nepemexutens 6uTos;

fq — HOpManuaoBaHHasi TOMKa CO3BE3AUA C SHEPIrUEN, paBHOM 1;
G — wmatpuua kogepa Puga—Mionnepa;
g(X) — nopoxagatowmin NonMHoM koaa BCH;
9,9, 9,0, ..., g,,(X) — NOSIMHOMBI ANsi HOPMUPOBAHUSA NOPOXKAAIOLLIErO NonuHoma koaa BCH;
g, — WHAEKC g komnnekTa s4eliku naketa Cnost [laHHbIX;
H(G) — dyHKUMA NepecTaHOBKW YACTOTHOTO NEepPEMEXUTENS], ANEMEHT ¢,
| — BbIXOAHOE KOAOBOE CNOBO koagepa BCH;
i]. — BuTbl KogoBoro cnoea BCH, chopmupytolme nigopmaumoHHbie 6utsl LDPC;
K,., — xonuuectso 6utoB K, B HekoaupoBaHHOM Gnoke Ha Bxoae koaepa BCH;
K, — napametp curHanusauuu L1-part2, BbiGupaemslii U3 ycnosus:

NL1pa112 (IO = NL1par!2_CeIst nMOD;
K,dpc — KOnu4ecTBo 6UTOB B HEKOAUpOBaHHOM 6noke LDPC;
— anuHa nonsa L1_PADDING;

L1_PADDING

K“pam — AnuHa nona curHanuaauuu L1-part2, Bknioyas none A40ONOnHeHus;
K“panz_ex _pag— KOTIUYECTBO MHOPMALMOHHBIX BUTOB B curHanusauum L1-part2, uckniovas none A0MNoONHEeHust;
KN,min — CaMblil HU3KUI1 MHAEKC HECYLLIEN YaCTOTbl MONOCHI PEXEKLMM;

KN,max — CaMblil BbICOKMIA MHAEKC HECYLLIEN YaCTOTbl MOSOCHI PEXEKLMM;
K., — WHAEKC HU3LIel HecyLlel 4acToTkl curHana C2;
K. .. — VHOEKC BbICLLIEW HECYLLEN YacTOTLI curHana C2;
Ksig — KonuyectBo 6utoB 6noka FEC aaHHbIX curHanu3aguu L1-part2;
K.y — ¥konuuectso OFDM Hecywmx Ha Cumson OFDM,;
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k — aGconioTHbIi uHAEKC Hecyllein OFDM;
L. — xonuuecrso Cumeonos flaHHbix OFDM Ha Kagp C2, uckniodas npeambyny;
L_ — konuyectBo Cumeonos OFDM B Kagpe C 2, Bkniouas npeamoyny;
L_ — konuyectBo CumeonoB Mpeambynsl OFDM B Kagpe C2;
| — wHpekc CumBona OFDM B kagpe C2, uckniodas npeamoyny;
I, — nHpekc Cumsona OFDM npeambynei B Kagpe C2;
m — Homep Kappa C2;
m(xX) — nonuHoM coobLleHust npu KogupoBaHum BCH;
m.— nHAekc i BXoAHOro 6uta HeKOAUPOBAHHOTO OMT-BEKTOpA Ha Bxoae koagepa BCH;
M — HekoaupoBaHHbI GUT-BEKTOP Ha BXxoae koaepa BCH;
M__ — makcumanbHasi AnuHa NoCcrea0BaTeNlbHOCTU YaCTOTHOIO NepPeEMEXUTENS;
N, , — konuuyectBo 6uToB B 6roke, koaupoBaHHom BCH;
woh_pary— KOMMYECTBO OUTOB YeTHOCTH BCH;
N_— konuuecTtso cTON6LOB NepemexuTensi BUTOB UNKN BPEMEHM;

c

N,... — xonuyecteo Aueek JaHHbix B Crioe [laHHbIX B 4aCTOTHOM NepemexuTene;
N, — Konn4yecTBo KOMNNEKToB Aueek B Maketre Cnoa JaHHbIX;
roup — KOMUYECTBO rpynn 6uTOB yKOpoueHHoro BCH;
N, ;e — ANMHA BLIKOMOTOFO W YKOPOYEHHOTO KoAoBOro cnosa LDPC curHanmsauwm L1-part2;
N, 1pariz_ces — KONMHYECTBO AOCTYMHBIX sH€eK ANt curHanusauum L1-part2;
N — konuyecTBo 6nokos LDPC ansa curhanusaumm L1-part2;

L1part2_FEC_Block
— MaKCuManbHoe KonuM4ecTso butoB nHdopMayum Ansa nepegaydn KOGUPOBAHHON CUrHanu-
3auuu L1-part2 Ha Cumeon OFDM;

L1part2_max_per Symbol

N, ; 71 peprn— TTYOMHA NEPEMEXEHNS BPEMEHU ANs cUrHanu3aumu L1-part2;
N,,, — Konu4ecTBo 6uTOB B Orioke, KOAMPOBAHHOM koAepom LDPC;
oo, per_Biock — KOTNYECTBO MOZIYNIMPOBAHHBIX f4eek Ha 6nok FEC ansa curHanu3auum L1-part2;
N, o — OOLLEE KONMYECTBO MOAYNMPOBAHHBIX SiMEEK SISt AQHHBIX CUTHanu3auum L1-part2;
Nped — Konu4ecTBo rpynn 6utoB BCH, B KOTOpbIX BCe OUTLI OyayT AONOMHEHbI AnA curHanusauuu L1-
part2;

une — KOMNYECTBO MPOKanbIBaeMbIX 6utos YeTtHocTu LDPC;
N, — konuuyecTBo GUTOB B NOCNEA0BATENbHOCTM YaCTOTHOTO NEPEMEXUTENS;
N_— Konu4ecTBo CTPOK NepemexuTens GUToB Unn BpeMeHu;

 ibsteams — KOTIMYECTBO CyONOTOKOB, CCDOPMUPOBAHHbIX AEMYMETUMNEKCOPOM CyOnOTOKOB GUTOB;
n — xonu4yectBo Cnoes [JaHHbIX;
P, — OuTbl YeTHoCTH KOAa LDPC,;

— napametp koga LDPC (konu4ecTBo utepauuin), 3aBUCALLMIA OT CKOPOCTU KOAA;

g — VHAEKC a4elikn aaHHbix B Cumeone OFDM nepes onepaumamn YepeioBaHUA YacToTbl U BCTaBKK
nUNoT-curHana;
St 16K _LDPG. 12— adhdpekTuBHaA ckopocTb koga 16K LDPC, umetoLero HoMUHarbHy0 CKOPOCTb ¥2;
R, — CTpOKa C MHAEKCOM i NEPEMEXUTENS BPEMEHH,

Ri — BEeNnYMHa SneMeHTa i N0CNeA0BaTeNnbLHOCTU NepPeMEXEHNUS YaCTOTbl NOCNE NePECTaHOBKU 6uToB;
. — BEMM4YMHa afIeMeHTa i N0CnNea0BaTeNbHOCTU NEPEMEXEHNA YACTOT 0 NEPECTaHOBKU 6uTOB;
. — WHOEKC CTPOKKU NEpPEeMEXNTENA BPEMEHN;

— OnopHas nocnegoBarTenbHOCTb, KOTopas ucnonb3yetca Ana DBPSK moaynsaumMm nunoT-curHanos;

o \a

S — CNuUCOK 3ape3epBMPOBaHHbIX HECYLLUX;
T — sneMeHTapHbIi nepuoa;
T., — BENUWYMHA napameTpa «CKpy4eHHOro» ctonbua C nepeMexxuTens BpeMeHu;

S)
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T. — anuTenbHoCTL Kagpa C2;

T, — nepuoa NepemexeHunsi BpEMeEHH;

T, — MonHas anuTensHocTs cMeona OFDM;
T, — nonesHas gnutensHocTb cumeona OFDM;

t — konm4yecTBO OLWKMBOK, UcnpasnsaemMblix kogom BCH;
t, — BenMuMHa napameTpa «CKPYYEHHOro» cTonbua ¢ nepemexutens GuTos;
U — BbIX0A NepeMexxuTens YeTHOCTH;
U, — BXOAHblE€ OUTbI NEPEMENNTENA YETHOCTH,;
URM — 32-6UTOBbIIi BbIXOAHON BEKTOP Broka UMKNUYeCcKkon 3agepkku B 3aronoske FECFrame;

u(ﬁ"g) — BbIxoA 6r10Ka LUMKNMYECKON 3aiepXKkn Ans BXogHoro 6uTa kogepa saronoska FECFrame;
V — BbIXOA NEPEMENMUTENSA «CKPYYEHHbIX» CTONOLOB;
v, — BbIXOZAHbIE OUTLI NEPEMEXUTENS KCKPYYEHHbIX» CTONOLOB;

v _ — BbIXOAHON BEKTOP MEPEMEXMTENS YaCTOTbl, MHAEKC HAYanbHOW HecyLlen i (Ha4anbHOW HecyLuen
Cnos JaHHbix) Tekywero Cumsona OFDM / n Kagpa C2 m;

vRfM — ckpembnupoBaHHaa BbIXOAHAA MOCNEA0BATENbHOCTL B HMXHEN BETBM KoAepa 3aronoska
FECFrame;

v — OuT i B CKpeMONUPOBaHHOW BbLIXOAHO MOCNEA0BATENBHOCTU B HUKHEW BETBU KOAEPA 3arosnoska
FECFrame;

w, — OnT i B CKpemOnupyHoLLEl NoCneaoBaTeNbHOCTU AAHHBIX;

w M — 32-6utoBasi ckpembnMpoBaHHAs NOCNEAOBAaTENbLHOCTL B HWXKHEW BETBM KOAEpa 3aronoBka
FECFrame;

w/™ — OuT i B CKpEeMONUPOBAHHON NOCNEA0BATENbHOCTM B HUXKHEN BETBU kofiepa 3arornoBka FECFrame;
W, — CUHXPOHU3MPYIOLLAs NOCNEeA0BaTENbHOCTE NUNOTA, dopmupyetca ns w, u w';
wP, — OWUT C MHAEKCOM K N0CcnenoBaTenbHOCTY CUHXPOHU3aLMKU NUNOT-CUrHana,
w' — cneuuduyeckas nocneaoBaTenbHOCTL CUHXPOHU3aLUUK NUnoT-curHana énoka L1;
W', — OMT C MHAEKCOM K cneuudunyeckoin nocneaoBaTenLHOCTM CUHXPOHM3aUMn NUNoT-curHana Gnoka
L1;
Xj — nocnegoBarenbHOCTb OMTOB B rpynne j UHopMaumoHHbix outoB BCH ansa ykopaunsanus L1;
Xm', — HAveinkn QaHHbix Cumsona OFDM / u Kagpa C2 m Ha Bxoa€e 4aCTOTHOrO nepemexuvrens;
X — agpec Hakonutensa OMTOB YETHOCTU, COOTBETCTBYIOLLMI i360 B koaepe LDPC;
z, — ToUKa CO3BE3AUs nepen HOpManu3auuen.

CumBonsl S, £, i, j, k TaKke NCNONb3yloTCH B KAYECTBE PUKTUBHBLIX NEPEMEHHBLIX U UHAEKCOB B KOHTEKCTE
HEKOTOPbIX NMYHKTOB UMW YPABHEHWA.

B o6wem cnyyae napaMeTpbl, MMeLmne UKCMPOBAHHOE 3HaYeHne ANns KOHkpeTHoro PLP, ana ogHoro
6noka obpabotkn (Hanpumep, Kaagp C2, kagp nepemexenusi, 6rnok Tl), 0603HaYEHbI NPONUCHbIMKU ByKBaMK.
MpocTble CTPOYHbIE BYKBbI MCNOMb3YIOTCA ANSA MHAEKCOB M (pOpManbHbIX MEPEMEHHBIX.

OtaenbHble OUThI, A4eliku UM cnoBa, 00paboTaHHbIE HA Pa3NUYHbLIX 3Tanax PopMUPOBAHUS CUCTEMDI,
00603HayYeHbl CTPOYHbIMU OyKBAMMW C OAHWUM UAWN HECKOMBKUMMW HUKHUMWU MHAEKCaMM.

4 Apxutektypa cuctembl DVB-C2

4.1 O6wee npeactasneHue o Cucreme C2

O606wweHHasa mogens chopmupoBaHua cuctemsl DVB-C2 (Cucrembl C2) npeacraBneHa Ha pucyHke 1.
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1
®opmupoRa- i
YcTpoicTeo Konep pTeni ®opmuposa- | |

> C nepemexe- Tens [

%x°ﬂs”°" HueM 6uToB cuMBonos curHana | | Cucrema C2

o6pa6oTkn AaHHbIX g
1 MoaynAaTop v kaapa OFDM :
i
Motoku I
e CucrevaC2 J

PucyHok 1 — O6obLweHHas Mogenb dopmupoBaHus Cuctemsl C2

Ha Bxoabl ycTpoiicTea hopmupoBaHmsa Cuctembl C2 nogaloTcsl NOTOKM AAHHbIX (TPAHCMOPTHLIE NOTOKU
MPEG-2 B cootsercTBuUmM co ctaHgapTom ISO/IEC [1] unu yHusepcanbHble notokn GSE B cOOTBETCTBUU CO
craHgaptom ETSI [2]). YeTpoiicTBO BXOAHOW 06paboTku NOTOKOB NpeoBpa3yeT normyeckue NoTokU AaHHbIX B
kaHanel cpusmdeckoro ypoBHs (Physical Layer Pipe, PLP). KaHansl PLP o6pasytot rpynnsl PLP. pynna PLP
coaepxuT He MeHee oaHoro PLP. Kaxxgas rpynna PLP moxet coaepxatb oauH Obyuii PLP. B ToM cny4ae,
korga B Cucreme C2 nepeHoCnTCs eauHCTBEHHBI PLP, O6wumin PLP He chopmupyertcs. Mpynnbl PLP He aomk-
Hbl 06pasosbiBaTh O6WWMI PLP. MpegnonaraeTcs, YTo NPUEMHUK BCErAa MOXET NPUHATL OAUH PLP aaHHbIX 1
accouMupoBaHHbIi ¢ HUM O6wmin PLP (ecnu oH Gbin NpeaycMoTpeH).

HaHHble PLP npeo6pasyiloTcs B A4ENkM gaHHbIX. [ocneaosaTensHOCTb A4eek AaHHbIX npeobpa3syerca
B mapannenbHble CroBa fiMeek ¢ 0ToOpaXKeHneM aTux cnoB B CHMBOMbI JaHHbIX, ONpeaensiowmx 3HayeHus
co3peausa B Cnoe JaHHbix. Cuctema C2 MOXET coaepkarb HeCKONbKo Cnoes [aHHbIX.

OpnHoBpemMeHHO co Cnosimu [aHHbix B Cucteme C2 dhopmupyeTcs cospesaue, obpasyemoe Grnokamm
CUMBONOB curHanusauuu L1, nepeHocawmmMn nudopmauumio o0 Cucteme C2 u 0 napamerpax KogupoBaHusi U
MoAynauun, NpUMeHsembix B Cnosix JaHHbIX.

CoBokynHOCTb Cnoes [aHHbIx 1 6rnokoB CUMBOMOB CMrHanu3auum L1 o6pasyeT B HaCTOTHO-BPEMEHHOM
npoctpaHcTee Kagp C2.

Ha Bbixoge Cuctembl C2 hopMUPYETCA PagModacTOTHLIN CUrHan, HeobxoaMMbIN ANA nepeaayvu B Ka-
GenbHyto pacnpeaenuTenbHyo CeTb.

OBt 06bEM NOTOKOB AaHHbIX (MHPOPMAaLIMOHHAs eMKOCTb 06LLero BXOAHOro curHana) Ha exoge Cu-
ctemMbl C2 (nocne yaaneHns HyneBbIX NAKETOB U BbIMOSIHEHMSA NPOLEAYP KOAUPOBAHUSA U MOAYNALMKN) HE A01-
JXEH MpPEBbILLATL NOMHOW NponyckHoi cnocobHocTn Kaapos C2 3a MHTEpBan BPEMEHM, PaBHbIA NPOAOIDKM-
TenbHOCTM oaHoro Kagpa Cuctembl C2. B obLiem cnyvae, B rpynne CTaTMCTUMECKU MYNbTUINIEKCMPOBAHHbIX
cny>® Ana pasnuyHbIX CRY>X0 MOXET MCNOSb30BaTbCA KOAUPOBAHME U MOAYNALMSA C NEPeMeHHbIMU (pas3nuy-
HeiMK) napametrpamu (Variable Coding and Modulation; VCM), ecnn chopmupyembie obLime AaHHbIE UMEIOT
NOCTOSIHHBI 06bEM B NEPECYETE HA CKOPOCTL B sYelike, Bkniowas FEC n mogynsiumio.

Mpu nepeaave BXOAHLIX TPAHCMOPTHLIX NOTOKkOB MPEG-2 uepes rpynny PLP pasgenexue BxoaHbix TI1
Ha notokn TSPS (nepeHocuMbIX Yepe3 AaHHble PLP) u notok TSPSC (nepeHocuMbix yepes Obwmii PLP) B
COOTBETCTBUM C NpunoxeHnem b omiHO ObiTb BLINOIHEHO HEMOCPEACTBEHHO Nepes YCTPOMCTBOM BXOAHOM
0b6paboTku, NnokasaHHOM Ha pucyHke 1. 3ta ob6paboTka ABNAETCA HEOTbEMMNEMON YaCTbiO PACLLUMPEHHON CU-
crembl DVB-C2.

4.2 ApxuTeKTypa cucTemMmbl

CwurHan Ha Bbixoge Cucrembl C2 hopMUpyeTca COBOKYNMHOCTbLIO MOAynein BXOAHON 06paboTku, koau-
poBaHusi, Moayrnen nepemexeHus GUToB U Moaynauuu, moaynei copMupoBaHus MNaketos Cnoes [aHHbIX,
MoZynein curHanusauum o napameTpax KoguposaHua U Moaynsauuu, Mmoaynen hopMmpoBaHnA Kaapos n op-
mupoBaHusi OFDM curiana. Bnok-cxembl nepedncneHHbIX NoACUCTEM NMOKa3aHbl HA PUCYHKaxX 2—5.
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PVIOyHOK 2 — bnok-cxema nogcucTeMsl ajantTayun MHOXeCTBa BXOAHbIX NOTOKOB



rOCT P 55938—2014

- - Mepe-
Coawo- || oo | | nete || mowmsnn | | %mmee) | oo
—_™ > > —| nnekcop 6ut ™ —»| 3aronoeBka [——

Kagp PLP 0 ?:Cég ngg' g::ObB K siyeiKam 8 coaaanuu kagpa FEC | dopmupoBaHue
6230B0iA B kone 1 pes Maketos
nonocel CnoeB JaHHbIX

PLPO
- - Mepe-
K:g:ﬁ: K:g:ﬁ: M:;:_ eMynsTH Orogg:):sume Broa
™ BcH- [ worc- ] tem mnekcop 6T ™™ o coapeanun [ 38ronoeka "
K%‘;g :BIE; " FEc FEC 6uToB K fHenKkam B koge Mpes kappa FEC
nonocsl
| ! ! H : K cpopmupoBaHmio
1 : : : : : CnoeB [laHHbIX
: : : : : : W cO3gaHuIo kKaapa
I
I
1
omno- | | Yoo | | e | | owymume | | %gmee| | eoon
Kamp PLPn| BCH- ™1 wopc- [ tems rnekcop 6uT [ o cospaanun [ 3af°"°§§: o
K slueMKaMm Kagpa pMUpOBaHUue
6a30B0it FEC FEC 6uToB B koge pen MakeTos
nonocob Cnoes [laHHbIX
PLPn
Hemynbtn- Oro6paxe-
nnekcupo-
» KoauposaHue FEC — BaHue > BH:;:;:::M —
Sarono- Guros B koge Mpest
BOK 1 B AMenkn
dopmuposaHue
——={ cUrHanusauum
KoHdpury- L1 )
ums L1 KoavpoeaHue FEC AemynsTy- Oro6paxe-
(yxopoueHune/ Mepeme- nnexcupo- HWe aveex
> = xuTenb BaHue — —
[aHHbie L1 BblKanbiBaH1e 6vToB oo B Co3BE3nMM
LDPC/BCH) B MG B koge pesn

PucyHok 3 — Brok-cxema nogcucTeMbl ¢ pyHKLMAMU KOAUPOBAHUA C NepemexeHnem 6utos n moaynauuu (BICM)
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PucyHok 5 — Bnok-cxema nogcucremMsl popmupoBaHus curHana OFDM

4.3 3apanHasn 3(pdekTUBHOCTE Cuctembl C2

Cucrema C2 npu npuMeHeHUU TEXHONOTMKU NPAMON Koppekuumn owmbok (FEC) aomkHa obecneunBarb
kBa3nbe3owmbouHOe Ka4ecTBO NpuemMa Npu yCnoBum NPeBbILLEHNS] YPOBHEM NPUHUMAEMOTO CUrHana noporo-
BOro 3Ha4eHusa C /N + |. MNpu kBazambe3ombo4HOM Ka4ecTBe NpUeMa AeKoiep O HOWM TENEBU3NOHHON CNYXObl
[omkeH obecnevnBaTb MeHee 04HOr0 COObLITUSI HEMCNPaBNEHHON OLLMOKKU B Nepeaaye B Te4eHne O4HOro Yaca
npu ckopocTu notoka 5 MBuT/c, 4TO COOTBETCTBYET 3HAYEHUIO KO3hDULIMEHTA NAKETHBIX OLLUMBOK TpaHCNopT-
Horo notoka <10~7, npu uamepeHun Ha Bxoge 6roka AeMynsTUNIEKCOPA NPUEMHUKA.

5 BxogHana obpaborka NOTOKOB AaHHbIX

5.1 Pexxum agantauumn noToKkoB

Ha Bxoa Cucrembl C2 noaatoTcs NOTOKM AaHHbIX. KaXkabii NOTOK AaHHbLIX NEPEHOCUTCA OAHUM KaHanom
duandeckoro yposHs (PLP). YcTpoicTeo BxogHou obpaboTku (agantep notoka) obpabateiBaer kaxabliint PLP
He3aBMCUMO ApYr OT Apyra U NO 3aBepLUSHUN afanTaumm KaXzaoro notoka, popMupyet kagpbl OCHOBHOM Mo-
nocol BBFrame. B coctaB agantepa notoka BXOAST NOCNea0BaTesNibHO COeAUHEHHbIE NOACUCTEMbI BXOAHOIO

12
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uHTepdeiica, CUHXPOHM3ALIMM BXOAHOTO NOTOKA, yAaneHns HyrneBbiX NakeToB, koguposaHusa CRC-8, dpopmu-
pOBaHUS U3 BXOASILLIETO NOTOKA NOMNeEN 1aHHbIX OCHOBHOM NONOCHI M BCTaBku 3aronoskos (BBHeader) B Havano
KaXkgoro nonsi AaHHbLIX OCHOBHOW MOMOCHI.

dopmarsl BxoaHbIX PLP onpeaenexsl B 5.1.1 HacTosiLero crangapra. Agantep notoka Moxet obpaba-
TbiBaTb BBOAMMbIE [1aHHbIE B HOPManbHOM pexume NM unu B pexxmme BbiCOKONW npoussoautensHoctu HNM.
MapameTpbl 3TMX pexxumoB onucaHbl B 5.1.6 n 5.1.7 nacroauwero crangapra. Pexxum NM cooTBeTcTByeT pe-
XKUMY aganTtauuu, npeaycMmoTpeHHoro craigaprom ETSI [3]. B pexume HNM BoinonHseTca cneumduyeckas
onTMMM3auuMsa NOTOKA, NO3BONAIOLLAA YMEHbLLUMTL 3aTpaTthl HA curHanusauuio. 3aronosok BBHeader coaep-
KUT MH(pOPMaLMIO O TUNE BXOAHOIO MOTOKA U pexxume ero o6paboTkm B COOTBETCTBUM C 5.1.6 HacToALErO
cTaHgapra.

Hwxxe onucaHbl napameTpbl Nnpouecca agantauuu.

5.1.1 BxogHblie ¢(hopmaTtbl NOTOKOB

BxoaHble curHanbl NOCTyNaloT Ha BXOAbl MOAYNSA ajantauun B BUAe 04HOr0 UNU HECKOSMbKNX NOTOKOB.

Kaxkabiii BXOAHOM NOTOK cucteMbl C2 AOMKEH ObITb aCCOUMUPOBAH C KOHKPETHLIMU peXXuMaMu Moayns-
uum 1 3awmtbl FEC, KOHUrypaums KOTOpbIX ANt KAXKA0ro NOTOKa ABMAAETCA NOCTOAHHOW (HEU3MEHAEMOW).
Kaxxgbin BxogHom PLP moxet o6pabarbiBaTb NOTOKU OAHOIO U3 cneayiowmx ¢opMaTtos:

- TpaHCnopTHbIN nNoTok (T1);

MHKanCynupoOBaHHbIN YHUBEpPCanbHbii NoTok (GSE) cornacHo ctangapty ETSI [2];
YHUBEPCATbHbIA HENPEPbIBHLINA NOTOK [MAKETHLIA NOTOK NepeMeHHOoN AnuHbI] (GCS);

- YHMBEpCarbHbIi MAaKeTU3MPOBAHHbLIN NOTOK hukcupoBaHHON AnuHbl (GFPS), ara ¢opma coxpaHeHa
Ansa obecnevyenus (npu HeO0BGXOAUMOCTU) COBMECTUMOCTU C TEXHOMNOMMeEN cranaapra DVB-S2.

B TpaHcnoptHom notoke (TI) nepeaaiotcs naketbl nonb3oBarens (UP) doMKCUMPOBAHHOW ASMHbI
O-UPL = 188 x 8 6uToB. NepBbiit 6anT asnaetca cuHxpoHusnpyroumm SYNC Gantos (47, ), OH 0003Hava-
erca B none TS/GS 3aronoska BBHeader notokos kak TS. [leranusuposaHHble napameTpbl BBHeader npega-
cTaBneHbl B 5.1.6 HacToswero craHgapta. NMoCTOSHCTBO CKOPOCTU TPAHCNOPTHOIO NOTOKA MOXET obecneun-
BaTbCH AONOMNHEHUEM NOTOKA HYNEBLIMU NaKeTamm.

B notoke GSE moryT nepegasarbC nakeTbl NEPEMEHHON UIK NOCTOSAHHOMW ANUHbLI. 3aronoBok UKCUPO-
BaHHOW AnuHbl 10 6aiNTOB BCTABNAETCA B NEPEAHIOI0 YacTb NONs AaHHbIX MOTOKOB. OnucaHue chopmara nons
JaHHbIX npeacrasneHo B 5.1.6 HacToswero craHaapra.

Motok GCS sBNsieTCs HenpepbiBHLIM NOTOKOM 6uTtoB. OH 0603HaYeH B 3aronoBke BBHeader B none
TS/GS kak GCS, n B none UPL ycraHasnusaetca 0, cornacHo 5.1.6 HacToswero craHaapra. [MoTtoku naketos
NepemMeHHOW AnWHbl U NOTOKM MAKETOB MOCTOAHHOW ANWHLI, NPEBbiaowme 64 kbuta, gomkHbl 0bpabaTbl-
BaTbCA Kak notokn GCS u gomkHbl ObITb ONpeaeneHsl B 3aronoeke BBHeader B none TS /GS, aHanorm4Ho
cnyyato GCS npu UPL = 0, no 5.1.6 HacTosLwwero craHaapra.

MoToK NnakeToB Nonb3oBaTenst MOCTOAHHON ANUHbLI (GFPS) ¢ MakcuMansHbIM AONYCTUMbIM 3HAYEHUEM
O-UPL = 64 kbuTa B 3aronoske BBHeader B none TS/GS o6o03Ha4aeTcs kak GFPS. dakTuyeckas BenmymHa
O-UPL coobuiaetcs B 3aronoske BBHeader cornacHo 5.1.6 HacTosLero ctaHaapra.

5.1.2 BxogHoM uHTepdeic

MoacucTema BXoAHOro nHTepdeiica npeobpa3syer popmart BXOAHOrO NOTOKA B hOPMAaT BHYTPEHHEN No-
rMYECKON nocrneaoBaTenibHOCTU OuTOB. MMepBbii NPUHATEIN OUT 0003HAYAETCA Kak CTapLuMil 3Havawmin out
(MSB). insa kaxaoro oTAenbHOro kaHana usnyeckoro ypoeHs PLP npegycmatpuBaeTcsi OTAenNbHbINA BXOAHOM
NHTEPEENC COrNacHoO PUCYHKY 2.

BxoaHOW nHTEpdENC AOIMKEH CYUTBLIBATDL MONE JaHHbIX, COCTABINEHHOE U3 NOCNEA0BaTENLHOCTY OUTOB,
umetoLen anuHy nonsa aaHHbix (DFL):

0<DFL< (K,,, - 80),

rae K, — konuuectso 6uToB B Grioke Ha Bxoae koaepa BCH (s kaape BBFrame) no 6.1 HacTosLlero cTaH-
faapra.

Honyctumoe makcumanbHoe 3HaveHue DFL 3asucut ot BbibpaHHoro koga LDPC, nepeHocsulero 3a-
LUMLLIEHHYIO nonesHyto Harpy3ky 6utos K, .. 3aronosok BBHeader 10 Gaiitos (80 6MTOB) npucoeamnHseTcs k
nepeaHein Yactu Nons AaHHbIX K 3awmwaerca kogamu LDPC 1 BCH.

Mpu akTMBMpPOBaAHHON onepauun pparMeHTaUMmn BXOAHON UHTEPdEIC BbIAENAET KONMMYECTBO BXOAHbBIX
6UTOB, 3KBUBANEHTHOE AOCTYMHON €MKOCTMW MONSsi faHHbIX, TaKUM 06pa3om pa3MeLLias nakeTbl Nonb30BaTens

UP B nocneayowmx nonsx AaHHbIX.
13
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B cnyuae, ecnu onepauus oparMeHTaLum He akTUBUPOBaHa, BXOAHON UHTEpdeNnC A0IDKEH B None AaH-
HbIX BbIAENUTb LEnoe Konu4ecTso nonei UP.

JoctynHasa emkocTb nons AaHHbIX paBHa K, — 80. B Tom cny4vae, koraa sHavenue DFL < K - 80,
aganTtep noToka JOMMKEH BCTaBUTb AOMOSMHUTENbLHOE Nofe no 5.2 HaCTOAWEro ctaHaapTa AnA 3anoSfiHeHus!
eMKocTu 6noka koga BCH/LDPC.

5.1.3 CMHXpPOHU3ALMA BXOAHOIO NOTOKA (ONMLMOHANLHO)

Mpouecc 06paboTku AaHHbIX B (hopMupoBaTene cuctembl C2 MOXXET NPUBECTU K NEPEMEHHON 3aaEPXKKe
nepeaaqn nHdopmauumu nonb3osarens. CUHXPOHU3ATOP MOTOKA BXOAHOW MNOACUCTEMDbI AOMMKEH 06ecneunTb
MOCTOSIHHYIO CKOPOCTb NEpPEeaayM M NOCTOSHHYIO 3aAepXkKy nepeaaumn noboro BXogHOro copmarta AaHHbIX.
MpumMeHeHne BXOLHOMO CMHXPOHM3aTOpa MOTOKa sABnsieTcs obsi3arensHbiM ana PLP, nepeHocAwmx TpaHc-
MOPTHbIE NOTOKK, B TEX CryyasXx, koraa konuyectso 6nokos FEC Ha kaap cuctembl C2 MOXET ObiTb nepemeH-
HbIM. BO BCex ocTanbHbIX clyyasix NpUMMEHEeHue NOACUCTEMbI BXOAHOTO CMHXPOHMU3ATOopa NOToKa ABNAETCA
onuMoHanbHbIM. TpeboBaHUA K BXOAHOMY CUHXPOHU3ATOPY NOTOKA [OMKHbLI ObiTb B COOTBETCTBMM C NPUIIO-
weHuem A, nogoOHbI CUHXPOHM3aTop npeacrtaened B ctaHgapre ETSI [3]. Mpumep npouecca pereHepauum
TPaHCMOPTHOrO NOTOKAa B NMPUEMHUKE NpuBeAeH B npunoxeHum [1. 1ot npouecc oGecnevmBaeT CMHXPOHU3a-
uuo eauHcTeeHHoro PLP npu ero pasmewieHny B pasnnyHbix Cnosix [laHHbIX B COOTBETCTBUU C NPUNOXKEHW-
emr.

B none ISSY (none cuHxpoHU3aLmu BXOAHOIO NOTOKa, 2 Ganta unu 3 6aiita) B COOTBETCTBUU C PUCYH-
KOM 8 nepeHOCUTCA 3HaYeHUe CYETUMKA, CUHXPOHW3UMPOBAHHOIO TAKTOBOW 4acTtoTton dropmuposarens (1/7,
anemeHTapHbIn nepuoa T onpeaened B pasaene 10 Hawero craHaapra), U MOXKET UCNOSb30BaTLCA NPUEMHU-
KOM AN CUHXPOHU3aLuM pereHepupoOBaHHOIO BbIXOAHOTO NoToka. Cnocob nepeHoca nona ISSY onpeaens-
eTcsi BXOAHbIM (pOpMaToM NOTOKa M pexumom 06paboTku BxogHoro notoka (NM unu HEM) B cootBeTCTBUM C
5.1.6 n 5.1.7 HacTosawero ctaHaapta u pucyHkamu 9—15. B pexxume NM none ISSY aobaensieTcs kK nakeram
nosnb30Bartens B criydyae nakeTusMpoBaHHOro notoka. B pexume HEM eauHcTBeHHoe none ISSY nepepaerca
B 3aronoske BBHeader Kagpa BBFrame, 6bnarogapsa aToMy nakeTbl NOfIb30BaTENs NepeMeLLatoTcsi BMecte ¢
kagpamu BB 1 MMeIOT 0AMHAKOBbIE BEMUYMHDI 3a[1€PXKKN U [KUTTEpa.

B Tex cnyyasx, korga mexaHusm ISSY He ucnonb3yercs, B COOTBETCTBYOWMX nonax BBHeader (ecnu
OHW NPEeaYCMOTPEHLI) AOMKHBbI ObITb YCTaHoBMEHbI ‘0. MonHoe onucanue popmara nons ISSY — B cooTBeT-
CTBUU C NPUNOXKEHUEM A.

5.1.4 YoaneHue HyneBbIX NakeToB (ONUMOHANbLHO, TONLKO Npu patote ¢ hopmatom Tl B pexumax
NM n HEM)

CKOpPOCTb Mepeaayun TpaHCNOPTHOrO NOTOKA Ha BbIxOAe MYNLTUNMEKCopa nepeaaTynka u Ha Bxoae ae-
MYNETUMNIIEKCOPpA MPUEMHMKA, TaKkke KaK U 3aaepXka TPaHCNOPTHOrO MOTOKA, AOSMKHbI ObiTb NOCTOSHHLIMK
BO BPEMEeHU. Ha HeKOTOpbIX BXoAax MHTEpdIenca B TPAHCNOPTHLIX NOTOKAX MOrYT NPUCYTCTBOBATL HYNEBLIE
nakeThbl, BBEAEHHbIE ANA obecneyeHusi NOCTOAHHOW CKOPOCTH nepeaayn cnyxo, UMEIOLWMUX NePEMEHHYIO CKO-
pocTbio nepegaun Tr. B aTom cnyyae AN UCKMIOMEHUS HEHYXXHBIX U3AEPXKeK Nnepeaadvun HyneBble MakeTbl
TpaHcnopTHoro notoka (PID = 8191,) aomkHbl ObiTh yaaneHsl. B npueMHuke npeaycmarpusaeTcsl BCTaBka
yAaneHHbIX HYyNeBbIX NaKeTOB B TOM MECTE TPAHCMOPTHOrO NoToKa, rae oHn Obinu NepBoHaYanbLHO YCTaHOB-
neHbl, 4To 0BecneynBaeT coxpaHeHue NOCTOAHHON CKOPOCTU NepeaaYn n UCKNYaeT HeobxoaMMoCTb OOHOB-
nenwus ccoinku PCR.

B pexxvme yaaneHus Hynesbix naketos (naketos Tl ¢ PID = 8191,) nocne nepeaayn nonesHbIX NakeTos
(naketbl TM ¢ PID # 8191,) ¢ onumoHanbHeiMK nonamu ISSY yaansatotca Hynesble naketsl (PID = 8191)) u
COOTBETCTBYIOLLME UM ONLMOHANbHbIE NONA ISSY, Kak NOKa3aHO Ha pUCyHke 6.

3HauveHne cdetynka DNP (cueTumka yaaneHHbIX Hynesbix naketoB) (1 6aiT, ucxogHoe cocrosiHue ‘0’)
JOIMKHO YBEMMYMBATLCA C KaKALIM yAaneHHbIM HynesbiM naketom. Koraa cyetunk DNP pgocruraer makcu-
ManbHOro 4onyctumoro 3Hadenusa DNP = 255, n ecnu cneayiowmii NakeT ABMSAETCS HYNEBbIM NakeToM, 3ToT
HyrNeBOMW NakeT COXPaHAETCA U NepesaeTcs Kak NonNesHbln Naker.

Beoa nonsi DNP (1 6aiT) AomkeH BbINONHATLCA (B TOM Crny4yae, eCnu yaaneHue UMerno Mecto) nocne
kaxxgoro nepegaHHoro UP cornacHo 5.1.7 HacTosiwero ctaHaapra u pucyHky 6.
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PucyHok 6 — CxeMa yfaneHus HyrneBblX NakeToB

5.1.5 KopupoBanue CRC-8

OGHapy>keHue oLunBOoK B NakeTe NoNb30BaTeNs LIMKNMYEeCKUM KOHTporneM no YyetHocT CRC-8 npumeHs-
eTcs TonbKo npu pabote B pexkume NM B hbopMate nakeTu3upoBaHHbIX NOTOKOB. B crny4ae npumeHeHus nake-
Ta nonb3oBartens ¢ yaaneHHsiM cunxpobaritom (UPL MuHyc 8 6utoB) cormacHo 5.1.7 HacTosLwero ctaHgapra
OH AoMmkeH ObITb 06paboTaH cucTemaTuieckum 8-paspsagHbim kogepom CRC-8 ¢ nopoxaaroLwmm NoOfMHOMOM:
g(x) = x8+ x"+ x® + x* + x2 + 1. [NapameTpbl Kogepa AOMKHbI ObITb B COOTBETCTBUM C NpUNoXeHnem B. Bbiuuc-
neHHoe 3HayeHne CRC-8 gomkHO ObiTh Aob6aeneHo nocne naketa UP B cooTBeTcTBUM C 5.1.8 HacToslLLEro
cTaHgapra.

5.1.6 BcTtaBka 3aronoBka OCHOBHOM NOMOChI

3aronoBok ocHoBHol nonockl (BBHeader) xapaktepusyeTt hopmat nons AaHHbIX YUKCUPOBAHHON ANK-
Hbl. OH umeeT pasmep 10 GaiiTOB U BCTaBNAETCA nepep noneM AaHHbIX OCHOBHOW nonockl (BB). ®opmar
BBHeader ans pexxuma NM nokasaH Ha pucyHke 7. ®opmar BBHeader ans pexxuma HEM nokasaH Ha pucyH-
ke 8. Bug npumensiemoro pexxuma (NM nnu HEM) otobpaxaetca nonem CRC-8 MODE.

MATYPE UPL DFL SYNC SYNCD c%c-a
(2 6aitra) (26aitra) | (2 6aitra) (1 6aitr) (2 6aitra) ('1“ 6aDﬁE)

PucyHok 7 — dopmart 3aronoska BBHeader B pexume HM

MATYPE UPL DFL ISSY 1LSB SYNCD C%C'S
(2 6aitra) (26aitta) | (2 6aitra) (1 6aitr) (2 6aitra) ('1"‘ 6375)

PucyHok 8 — ®opmar 3aronoska BBHeader B pexume HEM
Hwxe gaHo onucaHue nonen hOpmMaToB BXOAHOMO NOTOKA U XapaKTepPUCTUK PEXXUMOB aganTauum.

Mone MATYPE (2 6Gaiita) onucbiBaeT hopMat BXOAHOrO NOTOKA U TN pexuma agantauuuv B COOTBET-
CcTBUM C Tabrmuen 1.
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Tabnuya 1 — OTtobpaxeHue nepsoro 6aita nons MATYPE-1

TS/GS SIS/MIS CCM/ACM ISSYI NPD EXT

(2 6uta) (1 6uT) (1 6uT) (1 6uT) (1 6uT) (2 6uTa)
00 = GFPS 1 = OQVMHOMYHbIA 1=CCM 1 = aKkTuBeH 1 = aKkTuBEH 3apesepBrpoBaH
1=TS noToK 0=ACM 0 = HeaKTuBeH 0 = HeaKTu1BeH ANA NPUMEHEeHN:
01=GCS 0 = HecKonbko B ByayLiem
10 = GSE MOTOKOB

Mapametpbl cy6nonen nona MATYPE:

Mepsbii 6anT (MATYPE-1):

- cybnone TS/GS (2 6uTa): coaepuT gaHHble 0 hopmarte BXOAHOroO notoka: GFPS, TpaHcnopTHbIi no-
TOK (TIT), GCS unu GSE;

- cybnone SIS/MIS (1 6UT): COAEPXKMT faHHbIE O XapaKkTepe BXOAHOTO NOTOKA: €AUHCTBEHHbIW BXOAHOMN
MOTOK MITN HECKONbKO BXOAHBLIX NOTOKOB (OTHOCMTCA K rmoBanbLHOMy curHany, a He K kaxxgomy PLP);

- cybnone CCM/ACM (1 6uT): cooBLWIAET O pexXMMe KOAUPOBaAHUS U MOAYNALUMKU: C NOCTOSAHHLIMK Napa-
Metpamu (CCM) unm ¢ nepemMeHHbIMu/aganTueHblMKU napaMmeTpamu (ACM);

- cybnone ISSYI (1 6uT): ABNSETCA MHAUKATOPOM CMHXPOHM3auuWM BXOAHOTO noToka: ecnu ISSYI = 1,
TO UHAUKATOP akTuBeH, none ISSY A0MmKHO BbIMUCNATLCA B COOTBETCTBUM C NPUIOXEHMEM A U AOIMKHO ObITh
BCTaBIEHO B COOTBETCTBUU € 5.1.7 HACTOALLEro CTaHaapTa;

- cybnone NPD (1 6uT): ABNSIETCA MHAUKATOPOM yOAaneHUs HYNEBbIX MAKETOB: aKTUBEH /HE aKTUBEH.
Ecnu NPD aktueH, To DNP gom«eH BbIMUCHATLCA U A06aBNATLCA NOCNE NaKeToB Monb30BaTenNs;

- cybnone EXT (2 6uta): ansa Cuctembl C2 B cybnone EXT ycraHaBnueaetcs ‘0': (none 3apesepBupo-
BaHO ANA UCNONb30BaHMA B OyayLlem).

Bropoii 6ait (MATYPE-2):

- ecnu cybnone SIS/MIS ykasblBaeT Ha Hanu4yMe HECKOSIbKUX BXOAHBLIX NOTOKOB, TO BTOpON Gant
MATYPE-2 siBnsieTca naeHtTudukatopom BxoaHoro notoka (Input Stream Identifier - ISI); unm >xe B HeM ycTa-
Haenueaetcs ‘0’ (3ape3epBUPOBAH ANA UCTMONbL30BaHUA B ByayLuem).

MpumedaHne — TepmuH ISI coxpaHeH Ans 0603HaYeHUs1 COBMECTUMOCTHU € TexHonorue DVB-S2 B cooTBeT-
CTBWM co cTaHfapTom ETSI [3], HO MMeeT 3HaveHue, aHanornyHoe TepMuHy PLP_ID, KOTOphIi MCNONb3YETCA B HACTOALLEM
LOOKyMeHTe.

Onucanue apyrux nonen BBHeader gaHo B Tabnuue 2.

Tabnuya 2 — Onucanue noneit BBHeader

ma nonsa Pa3smep, 6aiThbl OnucaHue

MATYPE 2 Kak onucaHo BeblLLe

UPL 2 InuHa naketa nonb3oBarens B 6utax, B AuanasoHe 3HaveHui [0—65535]

DFL 2 InuHa nonsa gaHHbIX B 6UTax, B AnanasoHe 3HadeHuin [0—58112]

SYNC 1 Konusa 6aitta SYNC nakera nonb3osartens. B cnyvae ¢dopmara GCS BenuuuHbl
SYNC=0 x 00-0xB8 3ape3epsupoBaHbl A5 CUrHanNusayum NPoToKora TPaHCcnopTHOro
ypoBHS U ByayT ycTaHoBneHbl cornacHo ctaHaapty ISO/IEC [1]

SYNCD 2 UHTepean B 6butax oT Havana [Nons JaHHeix (DATA FIELD) go Hayana nepBoro nepe-
AaHHoro nons UP, koTopeblil 3anycKaeTcs B None AaHHbIX.
SYNCD=0,, osHa4aer, 4Tto nepeoe none UP BbIpoBHeHO No Havany nons DATA FIELD.
SYNCD = 65535, osnavaeT, uto naket UP B none DATA FIELD He 3anyckaeTcs; Ans
cdopmata GCS none SYNCD sapesepBupoBaHO A5si UCNONb3oBaHUa B Gyayliem, B
none loMmkeH ObITk ycTaHoBNeH O, €Crn HET pYruX ykasaHuii
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OkoH4YaHue mabnuubi 2

Wmsa nons Pasmep, 6aiTbl Onucanue

CRC-8 1 Mone koHTponbHoit cyMmel koga CRC-8 (1 6aiiT) u none MODE (1 6aifT).

MODE Koa CRC-8 npumensietcs k 9 Gaittam 3aronoska BBHeader B cooTBeTcTBUM € Npuno-
XeHneMm B.

[Mone MODE (Pexu1m) MOXET NpUHUMATb 3HaYeHUS:

- O Pexum NM;

- 1, Pexum HNM;

- ApYrve 3HauyeHus 3ape3epBUpOBaHbl A1 UCNONb30oBaHWS B Byayuiem

5.1.7 Mpoueccbl aganTayuMu AnNAa ucnonb3yeMbix (hOpMaToB BXOAHOIO NOTOKA

MoAnNyHKT coaeXuT onucaHue npoueccoB 06paboTku aganTauun u pparmMeHTaumu AnNa pasnuyHbIX pe-
KUMOB U HOPMAaTOB BXOAHOrO NMOTOKA U UMNMIOCTPUPYET hopmaT BbIXOAHOrO NOTOKA.

5.1.7.1 HopmanbHbIi pexuM, hopMmaTbl BXOAHbIX NOTOKkOB GFPS n TS

OnuHa ncxogHoro naketa nonb3osatensa (O-UPL) TpaHcnopTHoro notoka pasHa 188 6GantoB. Kaxabii
UCXOAHbIW naket nonek3osarens O-UP gormkeH BknoyaTb 04MH BanUT CnoBa CUHXPOHM3aLMKN, UMEIOLLIETO 3Ha-
yeHue 47, _, . Bennunna UPL gomkHa GbiTb paBHa agnnie O-UPL.

Mpouecc aganTauMn NOTOKOB AOIMKEH BbINOMHATLCA B COOTBETCTBUW C NPaBUNamMu, NNOCT pUPOBaHHbI-
MW Ha pPUCYHKe 9:

- ANS CUHXPOHM3aLUMKN BXOAHOrO NoToka (onuMoHanbLHO no 5.1.3 Hacrosiwero ctaHaapra) pasmep UPL
yBenu4usaetca Ha 16, unu 24 6utos goGasneHnem nona ISSY nocne kaxagoro nakera O-UP. B cny4ae no-
TOKa TS MOXET MCMONb30BaTLCS «KOPOTKUINY UNU «ANUHHBLIAY hopmaT ISSY; B cnyyae GFPS MoXxeT ucnosnb-
3oBatbcA none ISSY Tonkko B hopmare 16, GUTOB;

- ecnu B none O-UP Gant SYNC OyaeT nepebiM 0aWTOM, TO OH AOIMKEH ObiTh yaaneH n COXpaHeH B
none SYNC 3aronoeka BBHeader, npu stom BennumHa UPL gomkHa ObiTb yMEHbLUEHA HA 8, 6utoB. NHbIMK
cnosamu B BBHeader B none SYNC gormxeH 6biTk ycTaHoBnex ‘0°, a senuumHa UPL gomkHA 0CTaTbCA HEU3-
MEHEHHOM;

- ansi notoka TS cornacHo 5.1.4 HacTosLLEro cTaHAapTa BbINONHAETCA (ONUMOHANbLHO) yaaneHue Hyne-
BbIX MAKETOB; BblYUCNEHNE U XpaHeHne DNP nocne cneaytowero nepegaHHoro UP. B atom cnyvae senvuuHa
UPL ysenuuusaetcs Ha 8, 6uTOB;

- BblMUCNAETCA KOHTponbHaa cymma CRC-8 Ha ypoBHe naketa UP cornacHo 5.1.5 HacrosiLiero cras-
Aapta ¢ nocrneaywmum CoOXpaHEHMEM BbIYMCIIEHHON KOHTPONbHON cyMmmbl CRC-8, BenuunHa UPL yBenu4u-
BaeTcs Ha 8 OUTOB;

- BbluucnseTca sHadyeHne SYNCD (yka3sbiBaloLUMil HA NepBbii OUT NepBoro nepegaHHoro nakera UP B
none AaHHbIX) C NOCNeayLMM COXpaHEHUEM 3TOrO 3HaYEHUs B 3aronoske BBHeader. MocnegosarensHOCTb
6utoB nepenasaemoro UP HaunHaetcs ¢ CRC-8 npeabiaywero UP (ecnu ncnonb3yercs), HenocpeaCTBEHHO
3a nonem CRC-8 cneayet none O-UP u okaHuusaetca nonsmu ISSY n DNP (ecnu oHu ucnonbsyiorcs). Cne-
aosatennHo, SYNCD yka3biBaet Ha nepBbiii 6ut CRC-8 npeabiayLiero nakera UP;

- ans notoka GFPS B 3aronoBke BBHeader BbinonHsieTca xpaHeHne senuynHbl UPL.

MpuMmevyaHunna

1 BenuyuHa O-UPL MoxeT GbITb nonyyeHa ctatudyeckoi ycTaHoBkoW (ANa notoka GFPS) unu asTomMatuyeckon
CcUrHanusayuen, napameTpbl KOTOPOW AaHHBIM CTaH[apTOM He onpefeneHsbl.

2 Pexxum NM coBmecTuM ¢ pexxuMoM agantauyum BBFrame TexHonoruu DVB-S2 B cooTBeTCTBUM CO CTaHAAPTOM
ETSI [3]. SYNCD=0 o3HavaeT, yto nakeT UP cBsisaH ¢ Hayanom nons gaHHblX, CRC-8 (npuHagnexawmin nocnegHemMy
npeabiaywemy BBFrame) B sTom cnydae 6yfet 3ameHeH B npueMHuke Gaiitom SYNC unu yaaneH.
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Bpems
: : UPL : : Tonbko TS
lMakeTUpOBaHHBIA MOTOK & : i :
C | Vicxopmwiit | 1 | 5 | © Wéxomwuii | | o | C | Vexomuwia [ 1] 1€ WexopHpiit | | D C | Uexophbiit | 1 D
R| naker |S R| aker |S R| naketr |S R| naket |S R| naker |8
c| nombso- | g E c| momsso- [g|Nic| nomsso- |g|N{c| nomsso- [g|N]|c| nomsso- |g|N
g | mamens | 8 ?aTenﬂ v|Plg| sarems | |Plg aaTen=ﬂ v|Plg| sarens ||P
i SYNCD i : ONUUOHHO
: 80 6utos i DFL H
BBHeader Mone AaHHbIX
MATYPE uPL DFL SYNC SYNCD cRCS
(2 Gavita) (2 baita) (2 Gaiita) (1 Gawir) (2 Gavita) (1 Gaitr)

PucyHok 9 — ®opmathl notoka TS u GFPS Ha Bbixoge aganTepa pexuma NM

5.1.7.2 PexMm BbICOKOI NPOMU3BOAMTENBHOCTU, DOPMAT BXOAHOTO notoka TS

B cniyyae copMara BxogHOro notoka TS NnpueMHUKY anpuopHO U3BECTHA KOH(Urypauma cuHxpobanta
(6aiita SYNC) u BennunHa O-UPL = 188 x 8 6utos, noatomy nonst UPL u SYNC B 3aronoske BBHeader uc-
none3yloTca aAna nepegayun nona ISSY. MNpouecc agantauumu AOMKEH BbINOMHATLCA B COOTBETCTBUM C PUCYH-
kom 10 co crnegylowumMmn npasunamMu:

- BbINOMHAETCA (ONUMoHanbLHO) no 5.1.3 HacTOALWEro cTaHaapTa CMHXPOHN3aumMs BXOAHOIO NOTOKA, OT-
HocALWAaACca K nepsoMy NorHOMY nosto AaHHbIX nepeaanHoro UP, none ISSY Bcraengetca Bmecto nonein UPL
n SYNC 3aronoska BBHeader;

- yaansietcs cuHxpoHusumpyowmin 6ant SYNC (bant SYNC He coxpaHsietca B none SYNC BBHeader);

- yaansiotcs (OnuuoHanbHO) HyneBble nakeTbl Mo 5.1.4 HACTOALEro CTaHAapTa, BblYUCNAETCA 3HaYe-
Hue cyetymka DNP n coxpaHserca nocne cneayowero nepegaHHoro UP;

- KOHTponbHasa cymma CRC-8 Ha ypoBHe UP He BblUMCNAETCA U HE BCTABNAETCS;

- Bbiuucnsietca SYNCD (ykasbiBarowwuii Ha nepBbii OUT nepeoro nepegaHHoro UP, KOTOPLIN 3anyckaet-
ca B none aaxHbix (Data Field)) u coxpaHaerca B 3aronoske BBHeader. MNMepeaanHbiii UP HaunHaeTca Heno-
cpeactBeHHo ¢ O-UP nocne ypanenus banta SYNC u 3akaHumBaetcs noneMm DNP, ecnu oHO ucnonb3ayercs.
Moatomy SYNCD yka3sbiBaeT Ha nepsbiin 6ut O-UP nocne 6Gaiita SYNC;

- UPL He BbluucnisieTcs n He nepeaaerca B BBHeader.
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: : : : BpeNTﬂ
MakeTMpoBaHHbIA NOTOK . :

D NcxopHbi D .Mcxo,quM D NexoaHbl D Vlcxo,u.iibm D NexoaHbli D
N naket N E naker N naker N nakgr N naker N
nonb3o- ! nonb3o- nornb3o- nonb3o- nornb30-

P Barens P| : Barens P Barens P BaTefis P Barens P

. : SYN : : \
i__806uros DFL OniokHo
BBHeader Mone AaHHbIX
“‘O --I-u.--...".""".
““ .-..lll..lllllllllll..
“o -n..--.-......""_.""
MATYPE ISSY DFL ISSY SYNCD ﬁ%%g
(2 Gaiita) (2 MSB) (2 Gawra) (1LSB) (2 6aitta) (1 6aitr)

\M/

PucyHok 10 — ®opmart notoka TS Ha BbiIxoge agantepa pexuma HEM

5.1.7.3 HopmanbHbIn pexuM, popmMaTtbl BXoAHOro notoka GCS n GSE
B cnyyae cdopmara GCS cTpykTypa BXOAHOIO NOTOKA He u3BecTHa. Ana cnyyas GSE nepsblii naket
GSE pomkeH Bcerga ObiTb MpUMBEAEH B COOTBETCTBUE C NOnem AaHHbIX (Pparmentaums GSE He gonycka-
eTcs).
Onsa dopmatoB GCS u GSE npouecc aaantauuu AormkKeH BbINONHATLCA B COOTBETCTBUM C pUCYHKOM 11
CO cneayLmMmmn npasunamu:
- yCTaHaBnuBakTCA BENMUYNHbLI:
- Bnone UPL=0;
- SYNC=0x00-0xB8 3apesepBupoBaHbl ANA curHanusauyuu npoTokorna TPaHCNOPTHOIO YPOBHA, OHU
JOMKHbI ObITb YCTAHOBNEHbI cornacHo ctanaapty ISO/IEC [1];
- SYNC=0xB9-0xFF ans ncnonb3oBaHnA 4aCTHbIMMW NONb30BaTENAMU;
- SYNCD 3apesepBupoBaHO Ans UCMOMb30BaHWUS B OyayLieM M AOrkHO ObiTb ycTaHoBneHo B O,
€CInun Apyroe 3Ha4YeHNe He OnpeaeneHo;
- He AOMKHO ObITh yAaneHuii HyneBbIX NAakeToB COrnacHo 5.1.4 HacTOALLEro cTaHaapTa u BblYMCNEHUN
CRC-8 ansa nons gaHHbIX cornacHo 5.1.5 HacTosLero craHaapra.
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H H BpeM;
TvNoBOI HeNpepLIEHbI :
noTok H :
:  806utos  : DFL :
BBHeader Mone AaHHbIX
MATYPE UPL DFL SYNC SYNCD CRCS
(2 Gaitta) (2 Ganra) (2 Gaifta) (1 Gaiit) (2 Gaiira) {1 6air)

PucyHok 11 — ®dopmatel notoka GSE n GCS Ha BeiIxoge agantepa pexuma NM

5.1.7.4 Pexxum BbICOKON NPOU3BOAUTENBHOCTH, dOpMaT BXOAHOro notoka GSE

B pexvme HEM moryT nepenasatbcss GSE ¢ BbluncneHHow UP nepeMeHHON Uin NOCTOSIHHOM AMNUHbI.
B cnyyae ¢pparmeHTauum naketos GSE gomkHa BbluucnaTbes BenuumnHa nonst SYNCD. Ecnu naketel GSE
He dparMeHTUPYIOTCS, TO NEPBLIA NAKET AOMKEH ObITb BbIPOBHEH B COOTBETCTBUM C NOMEM AaHHbIX, U B None
SYNCD gonxeH ycTaHaenusatbes 0. NMPMEMHUK MOXET NONy4UTL BENUUMHY ANMHbI UP B cooTBETCTBUM CO
crangaptom ETSI [2], nosTomy nepegada senudnHel UPL B BBHeader He BbinonHAeTcA. o aHanorum ¢ no-
TOKOM TS pgononHuTensHoe none ISSY nepenaercs B BBHeader.

Mpouecc aganTaumn AOSMKEH BbINOMHATLCA B COOTBETCTBMU C PUCYHKOM 11 CO cneaylowmmmn npasu-
namu:

- BbINONHAETCA (ONUMOHAanbHO) No 5.1.3 HaCTOALWEro ctaHagapTa BXoAHAA CUHXPOHM3aUMa NOTOKa, OT-
HOCALLAACA K NepBOMY NOMHOMY MOS0 AaHHbIX nepeaanHoro UP, none ISSY Bcraensetca Bmecto nonen UPL
n SYNC 3aronoska BBHeader;

- yAaneHue HyneBbiX NakeToB U BbiducneHme CRC-8 Ha ypoBHe UP He BbINONHAETCS;

- BbiuucnsaeTca senuyuHa nons SYNCD (yka3sbiBaioLlas Ha nepsbivi OuT nepeoro nepeaaHHoro UP, ko-
TOPbLIN CTAPTYET B Nnone AaHHbiX) u xpaHutcs B BBHeader. NepeaanHbii UP 40MKEH TOYHO COOTBETCTBOBATL
O-UP. SYNCD gormxeH cOOTBETCTBaTb NEPBOMY OUTY OpUrMHana;

- UPL He BbluMCRISIETCA M HE NepeaaeTcs.

5.1.7.5 Pexxum Bbicokomn npoussoautensHocTu, popmartel GFPS u GCS

MapameTpbl 3TUX PEXUMOB HE HOPMUPYIOTCA (3a UCKIoYeHnemM cnyqas Tl1, ONMCaHHOIO BbiLe).

5.2 ApanTaumMsa NOTOKa K KaHany

[ns agantaumu kaapoB NOTOKA OCHOBHOM Nonockl BBFrame k kaHany, kak noKkazaHo Ha PUCYHKE 2, Bbl-
NOMHAKTCA CrneayroLme onepauum:

- MnaHupoBaHue uHdopmauumn curHanusaumm L1-part2 o coctaBe Cnos [JaHHbix u cTpyktype Kaapa
Cucrembl C2 B cooTBeTCTBMM C 5.2.1 HacToAwero ctaHaapra. CoctaB Cnos [laHHbix u cTpykTypa Kagpa Cu-
cteMbl C2 onucaHbl B pasgene 7 HacTosILWero craHaapra;

- QonornHeHue kagpa notoka BBFrame HyneBbiMu Gutamu AnA noaaep>xaHusi ero NOCTOSAHHON ATUHBI,
paBHom yncny 6utoB K, . B COOTBETCTBMMU C 5.2.2 HACTOALLIErO CTanaapTa;

- CKpeMOnMpoBaHUE NOTOKA ANA pacCeuBaHWsA SHEPTUU CurHana B COOTBETCTBMM C 5.2.3 HAcCTOSALLEro
cTaHgapra.

BxoaHol NOTOK MOAyns aganTtaummu NOToKa K KaHany BeLjaHusa AoMmKeH UMeTb 3aronosok BBHeader, co-
npoBoOXaaeMblii nonem AaHHoix. Kagp BBFrame BbIx04HOroO NoTOKa nokasaH Ha pucyHke 12.
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80 6uToB DFL Kpen — DFL — 80
BBHEADER Mone aaHHbIX LononHeHune
BBFRAME (Kpcp, GuTOB)

PucyHok 12 — ®opmat kagpa BBFrame Ha Bbixofie agantepa notoka

5.2.1 NMnaiupoBIMK

Mpu hopmupoBaHum Heobxoaumon uHcpopmauum curHanusauum L1-part2 nnaHnmposLUUK COBMECTHO C
dopmuposarenem Cnos [aHHbIX NPUMHUMALOT peLLeHne 0 ToM, kakme Cnou [laHHbIX Ha Bbixoae cuctembl C2
GyayT nepeHoCUTb AaHHble, cogepxaiumecs B PLP, kak noka3aHo Ha pucyHkax 2, 4. 3ta onepaums Ha AaHHOM
sTane HenocpeACTBEHHO HE OKa3blBaeT BMAHMS HA MOTOK AAaHHbIX, 0AHAKO NNAHWPOBLUMK AOMKEH onpeae-
nuTb coctae Cros QaHHbix U cTPyKTYpy Kagpa C2, onucaHHOro B pasaene 7 HacToAwero craHgapra.

5.2.2 NononHeHune kagpa BBFrame

HononHeHne kagpa BBFrame npumeHseTca B TOM criydae, Korga o6bem AOCTYMNHbLIX NOMb30BaTernto
AaHHbIX B none gaHHbix (DATA FIELD) HegocTaToveH Anst NONHOro 3anonHeHus kagpa BBFrame, unu koraa
B Kagpe BBFrame fomxHO GbiTh BbiAeneHo uenoe uicno nakero UP. BenuuuHa K, 3aBUCUT OT CKOPOGTH
kona FEC, kak nokasaHo B Tabnuue 2, 3, 4. Mocne nons AaHHbIX A0MKHO GbiTk AoGasneHo (K,  — DFL — 80)
HyneBbix GuToB. PasMep nony-atoiierocs kagpa BBFrame aormkeH UMETb NOCTOAHHYIO BENNUUHY K,

Tabnuua 3 onpepensieT napameTpbol kogupoBaHus FEC pana HopmanbHoro kagpa FECFrame
(N,,, = 64 800 6utos) n Tabnuua 4 aAnsa kopotkoro kaapa FECFrame (N, = 16 200 6uTos).

Ildpe ldpc

Tabnuuya 3 — MapameTpbl KOgUpPOBaHUS AN HopMaribHoro kagpa FECFrame (pasmep 6noka, KogMpoBaHHOrO KOAOM

LDPC, N, =64 800 6uTos)
Pasmep 6rnoka BCH ao Pasmep 6noka BCH Konmnuecteo owwmbok
CKOPI?S;%KOM KoAMpoBaHNUA, nocne KOANPOBaHUA, t, ucnpasnaeMbIX N"é - K'”"’ NHGPC_ K“PC'
K,pp OMT K, o our kogom BCH uTos nToB
2/3 43 040 43 200 10 160 21600
3/4 48 408 48 600 12 192 16 200
4/5 51648 51840 12 192 12 960
5/6 53 840 54 000 10 160 10 800
9/10 58 192 58 320 8 128 6480
Tabnuya 4 — lMapameTpbl KoguMpoBaHua Ana kopoTkoro kagpa FECFrame (pa3mep 6noka, KOQUPOBaHHOIMO KOAOM
LDPC, N,dpc =16 200 6uToB)
NaeHTuduka- Paamep 6noka Pasmep koaupo- Konuuyectso owwm- N K O dekTnBHAA cko- N K
Top ckopoctu | BCH po koguposa- BaHHOro 6noka 6ok t, ucnpasnse- bg’ bah? pocTb koga LDPC, MG ~ Vidpat
xoaa LDPC ws K, 6utoB | BCH, K, 6uT0B | Mbix kogom BCH uros K.,/ 16200, 6uT0B uTos
172 (Tpume- 7032 7200 12 168 4/9 9000
YaHue)
2/3 10632 10 800 12 168 2/3 5400
3/4 11712 11 880 12 168 11/15 4320
4/5 12432 12 600 12 168 719 3600
5/6 131562 13 320 12 168 37/45 2880
8/9 14 232 14 400 12 168 8/9 1800

MpumeyvyaHune — 3Ta cKOPOCTb KOAUPOBAHUA UCNONB3YETCA TONBLKO ANA 3aluThl curHanusayuu L1 v He uc-
nNonb3yeTcs AN 3awmThl AaHHbIX BB.
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MpumevyaHue — B Tabnuue 3 ckopocTu koga LDPC ans N, = 64 800 faHbl 3Ha4eHUsIMU B rpade «CkopocTb
kopa LDPC». B Tabnuue 4 ckopoctu kopa LDPC ana N, = 16 200 faHbl 3Ha4eHUsIMU B rpade «OdeKTUBHAsA CKOPOCTb
koga LDPC», To ecTb Ansa N,dpc =16 200 «ngeHTndpukatop koga LDPC» He akBuBaneHTeH appeKTUBHON CKOPOCTU Koaa
LDPC.

5.2.3 CkpembnupoBaHue gaHHbix BB

[ns npeo6pasoBaHust gaHHbIX kagpa BBFrame B paHAOMU3MPOBaHHYIO MOCNEA0BATENBHOCTb MOSHbIN
kagp BBFrame gomkeH ObiTb ckpembnupoBaH. MocneaoBarenbHOCTL CkpembnupoBaHusa (paHaoMu3auun)
JOMmkHa ObITb CMHXPOHHOW ¢ kagpom BBFrame. MNMocneaoBaTenbHOCTbL paHAOMU3ALMU HAYUHAETCs OUTOM
MSB u 3akaHumBaetca nocne outos K, . PaHaioMu3npyloLias nocneaoBarenbHoCTb (NcesfocnyyaiiHas no-
cneaoBarenbHOCTb, [NCIT) aomkHa reHepupoBaThCsl PErMCTPOM CABUra ¢ 06paTHON CBA3bIO B COOTBETCTBUU
CO CTPYKTYPHOIi cxeMoi Ha pucyHke 13. MonuHoMm reHepatopa MNMCIM gomkeH 6biTh BUAA:

1+ X"+ X",

3arpyska nocriegosatensHocTu (100101010000000) B peructp MNCI1 gomkHa MHALMMPOBATLCA NpU 3a-
nycke kaxagoro kagpa BBFrame.

MocnenoBaTensHOCTL MHALMANU3ALMN

1 0 o0 1 0 1 0 1 0 0 0 0 0 0 O
—{ 1| 2| 3] 4|56 7[8]o]1w0]1m]12[13]14]1s

00000011.... /\4—
) \L~

-~ EXOR
> Bbixoa paHaomMuanpo-
Bxog ucxogHoro kagpa BaHHoro kagpa BBFrame
BBFrame

PucyHok 13 — CTpyKTypHasa cxeMa BO3MOXHOI peanusaunmn Kogepa ncesocnyyanHon nocnesoaTensHOCTH

6 KogupoBaHue ¢ nepemexxeHnem 6MToB U MoaynsAauus

6.1 KogupoBsanue FEC

lNoacucrema KOgUPOBAaHUA BLINOMHAET BHELUHEE KOAMpPOBaHWe gaHHbiX BB kogom BCH, BHyTpeHHee
koguposanue kogom LDPC u nepemexeHue 6utos. MoTok GUTOB Ha BXOA4e MOACUCTEMbI KOAMPOBAHMSA CO-
AepxuT kaapbl BBFrame, a BbixogHoi notok — kaapel FECFrame. Kaxabiii kaap BBFrame (pasmepom K,
6uTOB) AOMKEH ObITb 0B6paboTaH nogcuctemon koampoeanua FEC, ytobbl cchopmmpoBats kagp FECFrame
(pasmepom N,dpc6mos).

MocnenoBaTenbLHOCTL GUTOB NPOBEPKM HA YETHOCTL (GuToB BCHFEC) BHewwHero koga BCH gomkHa GbITb
nobaeneHa nocne kagpa BBFrame, a nocnegoBarenbHOCTL OUTOB NPOBEPKM HA YETHOCTL (ButoB LDPCFEC)
BHYTpeHHero koga LDPC gomkHa ObiTb gobaeneHa nocne nons BCHFEC, kak nokazaHo Ha pucyHke 14.

Neoch = Kigpe
Kbcn Noch = Kpen  Nidpe = Kidpe
BBFrame BCHFEC LDPCFEC
(N,dpc 6uToB)

PucyHok 14 — ®opmaT faHHbIX Nepeq onepayuein nepemMexeHns 6utos (N, = 64 800 butoB

Ansa HopManbsHoro kagpa FECFrame, Nldpc =16 200 6uToB ansA kopoTkoro FECFrame)
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6.1.1 BHewHee xoaupoBaHue

KonBCH (N, K,_,), uCnpaBnsiowui f HE3aBMCUMBIX OLLMGOK, 1OSKEH ObITb NPUMEHEH K KaXoMy Kaapy
BBFrame Ans chopMupoBaHusi NakeTa, 3aLLMLIeHHOro oT owumbok. Mapametpsl kopa BCH ana N = 64 800
npuBeaeHbl B Tabnuue 3, ans N,dpc =16 200 — B Tabnuue 4. MopoxaatoLLnii nonuHoM kogepa BCH ¢ koppek-
Lyei { oLLMBOK NOSTy4eH YMHOMXEHUEM NepBbIX f NOIMHOMOB, NPEACTaBNeHHbIX B Tabnuue 5 (ana N, =64 800)

nm B Tabnuue 6 ana N, =16 200.

Idpc

Ta6nuya 5— MMonuHomsl BCH (ans HopmansHoro kappa FECFrame N, = 64 800)
MonuHom Bua

9,(x) 14X 33+ X5+ X1
(%) X+ X4+ X0+ Xo+ XB+ X1
9,(x) 1424 X3+ X+ 3B+ X7+ X8+ X0+ X1 0+ X1 +x18
g,(%) A+ X2 344 XE+ X0+ X+ X124 X144 X 16
95(X) 1 X0 X2 X34 X5+ X8+ X0+ X 10+ X1 T+ X 12+ X1
ge(X) 14 X2 X X5+ X+ X8+ X0+ X104 X124 X134+ x4+ X184 16
g9,(x) 132+ X5+ XBH x84+ X+ 104 X114 X134 X154+ 16
gs(X) 4 X2 XO+ X+ X B4 B+ X124+ X134 X144 X 16
gy(x) 1+ X7+ X9+ X104+ X1 +x16
gu(X) 14324 X3+ x5+ 30+ x M+ (124 X134 X16
912(X) b EHxB+ X7+ X0+ X X2+ X1

Ta6nuya 6 — MonuHombl BCH (ans kopoTkoro kagpa FECFrame N, =16 200)

MonnHom Bun
9,(x) 1+x03Hx5+X
9,(x) 14364+ xB+ 11+ X1
9,(¥) 14304 X2 X5+ X0+ X104 X4
9,0 14X+ X7+ X84 X104+ X124 14
95(x) 1 x24 x4 X5+ X830+ 1+ X 13X
9s(X) STRVIRY VIRV IRV ISVL
9,x) 145X+ Xo+ X T+ 0+ x X131
9(x) 14365+ x4 x4+ X104+ x4+ x14
g4(X) 14X x 2 X0+ X X0 X4
9,0(X) 13+ xB+ O+ X124 X
9,4(X) 143 x4y 124x1
91o(X) 14X+ X223+ X5H+ XX+ X3+ X0+ X34+ X1
Koanposanne BCH uHcopMaunonHbix 6utoB M = (m,, m,, ..., m,, mM,) C POPMUPOBAHNEM KOAOBOTO

Cr0BA BbIMOIHSAETCS CreaylowmmM o6pasom:
- YMHOXeHUue cooOLIeHnst NoNuHoOMa:

= 1 1 AnNHOM xNoch ;
m(x) m . x'+tm, X' +.. +m,x + m Hano
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- aenenune xMech m(x) Ha NOPOXAAIOLLMI MOMMHOM g(X), OCTAaTKOM AA€NEHUA ABNAETCA:

dx) =d,

Npch -1 +d
o — Kboh —1 X +...+dx+d;

- C034aHuUe BbIXOAHOrO KOAOBOrO crnosa / AnA co3gaHna UHAOPMALIMOHHOTO CfIoBa ANA NOCNeAyloLWwero
koauposaHus LDPC:
d d,d).

I=(y,i,....)=@m,m,...m,m,d hibon—17+++» Gy Gy

Npch-1"

OKBWUBANEHTHLIM BapMAHTOM KOAOBOTO CIOBA SIBMISIETCA NONMHOM:
c(x) = xNeeh m(x) + d(x).

6.1.2 BHyTpeHHee KoQgupoOBaHue
Koaep LDPC obGpabatbiBaeT KoA0BbIE CMOBa C BbIX0AA BHELWHero koaepa, | = (i, i,, ..., i) , Kak 6noku
nHgpopmauum pasmepom K,

apc = Ny, VI BBITIONHSIET CUCTEMATUYECKOE KOANPOBAHME C (DOPMUPOBAHMEM KOAO-

BOro criosa A pasmepom N, rae:

A= ()\'07 )\'17 )\'27) = (ior ip--" iKr por p1r ledpc-K)'

Mapametpsbl kogos LDPC (N,

" K,dpc) npeacraeneHsbl B Tabnuuax 3 u 4.

6.1.2.1 BHyTpeHHee kogupoBaHue Ana HopmanbHOro kagpa FECFrame

3agaden kogepa LDPC aengaetca onpegeneHue GuToB YETHOCTU N,dpc - K,dpo (po, Pyss pNupc_K) ansa
Kaxkgoro 6roka uHcdopmarum K/a,pc OuToB (i, I, ..., i,). ITa 3aaa4a peLaeTcs BbINONHEHUEM CIIEAYIOLLMX Ofe-
paumii:

- VIHMLMNPYETCA HaYanbHOoe 3HaueHne p, =p, =p, =...=p, . = 0;

- CYMMUPYETCA nepsblii OUT nHbopMaLuu i, No agpecam GUTOB YETHOCTM, ONPEENEHHbIM B NEPBO
cTpoke Tabnuuy npunoxenus A ctaHgapra ETSI [4] (npunoxenue A, Tabnuubl A.1—A.5). Hanpumep, ans
CKOpOCTU 2/3 B COOTBETCTBUM CO cTaHgapTtom ETSI [4] (npunoxeHue A, Tabnuua A.1) (CymmMMpOBaHKUE BbINOS-
HaeTca B hopmate nonen Manya BToporo nopsaka):

p317=p317®,0
p2255=p2255®10

p6700 = p6700 ®’0
p9101 = p9101 ®’0

- HakannueatoTcA 359 uHdopmalmoHHbIX Guta i, m =1, 2, ..., 359 no agpecam GUTOB YETHOCTH
o K,dpc), rae x obo3HayaeT agpeca Hakonutens GUTOB YETHOCTU, COOTBET-
CTBYIOLLMX NEpBOMY OUTY j, a Q e — KO3h(PULMEHT, 3aBUCALLMIA OT CKOPOCTU KOAA B COOTBETCTBUM C Ta-
6nuuen 7. Hanpumep, ans paHee BbIGpaHHOI ckopocTu 2/3 Q

{x + mmod 360 x Q

Idpc:

p2324 = p2324 ®I0
p2723 = p2723 ®,0
p3538 = p3538 ®l0
p3576 = p3576®'0
p6194 = p6194®'0 ;

fuTa i, BLINONHAOTCA cneaylowme onepavum:
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p377 =p377®'1
p2315 = p2315®'1
p2384 = p2384®'1
p2783 = p2783®'1
p3598 = p3598®'1
p3636 = p3636®'1
p6254 = p6254®'1 ;

p10057 = p10057 ®l0
p12739 = p12739 ®l0
p17407 = p17407 ®l0

p21039 = p21039®'0

Idpc

p6760 = p6760 ®’1
p9161 = p9161 ®’1
p10117= p10117®'1
p12799 = p12799®'
p17467 = p17467 ®l1
@i,

1

Pa10s0 = Pa10gs

=60. A, Hanpumep, Ans UHGPOPMALMOHHOIO
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- ana 361-ro uH¢popmaumoHHoro 6uta agpeca Hakonutenen GUTOB YETHOCTU NPUBEAEHbI BO BTOPOW
cTpoke Tabnuy npunoxeHua A craHgapra ETSI [4] (npunoxeHue A, Tabnuubl A.1—A.5). AHanorm4HbiM 00-
pasom OnpeaensioTca agpeca HakonuTenein OUToOB YEeTHOCTM crneaylowmx 359 MHMOPMALMOHHLIX GUTOB,
m =361, 362, ..., 719 ¢ ucnonb3osannem cdopmynbl {x + m mod 360 x Q,dpc} mod (N,a,,c - K,a,,c): rae X — AaH-
Hble BTOPOW CTPOKKu Tabnuy npunoxenus A ctraHgapra ETSI [4] (npunoxeHue A, Tabnuupbl A.1—A.5);

- Ans kaxaon rpynnel u3 360 HOBbIX MHOPMALMOHHBIX BUTOB TakUM ke 06pa3oM UCNONb3yeTCsl HOBas
cTpoka Tabnuu npunoxxeHua A craHgapta ETSI [4] (npunoxenue A, Tabnuubl A.1—A.5) ana nony4yeHus agpe-
COB HakonuTenemn GUTOB YETHOCTH.

Mocne 06paboTkn BCcex UHPOPMaLMOHHLIX OUTOB pe3ynsTUpyioLLue BUTLI YETHOCTU 00pa3yloTCa cneay-
owum o6pasom:

- NocneaoBaTenbHO BLINOMHAIOTCA CNEAyYIOLME OnepaLyum, HaYMHasa ¢ i = 1:

pi=p @pi_1’i=1,2,...,N —K,dpc—1;

idpc

- utorosoe cogepxanne p,i=0,1,...,N_—K__— 1 3kBMBAnNeHTHO OUTY YETHOCTU p.
i dpc dpc i

B tabnuue 7 npueeaeHbl 3Ha4eHUs KO3hduLUUeHTa Q. AN HOPMANbLHOTO kaapa.

Tabnwuya 7 — 3HadveHns koadhdmumeHTa Q

’dpc,[ll'lﬂ HOpMaribHOro Kagpa

CkopocTb Koda Koadhpuuuent Q,dw
2/3 60
3/4 45
4/5 36
5/6 30
9/10 18

6.1.2.2 BHyTpeHHee kogmpoBaHue Ansa KopoTkoro kagpa FECFrame

Onpeaenenue 6utos YeTHocTH N, opc AM151 KOPOTKOTO Kaapa FECFrame BbINONHAETCA B COOTBETCTBUMN C
6.1.2.1 HacTosILLEro cTaHgapTa ¢ 3aMeHon Tabnuubl 7 Ha Tabnuuy 8 HacTosiLero ctaHaapra u Tabnuy npu-
noxenua A cranpgapta ETSI [4] (npunoxeHue A, Tabnuubl A.1—A.5) Ha Tabnuubl npunoxexnusa B ctaHaapra

ETSI [4] (npunoxeHue B, Tabnuubl B.1—B.6).

Tabnwuya 8 — 3HayeHns napameTpa Q,c,pc ANA KOPOTKOro kaapa

CkopocTb koga KoadppuumeHt Q,dpc
12 25
2/3 15
3/4 12
4/5 10
5/6 8
8/9 5

6.1.3 Nepemexutenb 6uToB

KonoBoe cnoeo A ¢ Bbixoaa kogaepa LDPC nocrynaer Ha nepemexutens OUTOB, KOTOPbIA BbINOMHAET
nepemMexxeHme GUTOB YETHOCTU C NOCNEAYIOWMUM NEPEMEXEHUEM «CKPYUEHHbIX» CTonbLoB. Bbixoa nepeme-
KUTENS YETHOCTM aanee ob6o3HavaeTca kak U. Bbixog nepemexutenst «CKpy4YeHHbIx» ctonbuos nanee 060-
3HavaeTca kak V.

BuTtbl YeTHOCTU nepemexarrca B COOTBETCTBUMU CO CrieayloLmMmMm yCnoBUAMU:

u=rana0<i< Kw/Jc (MHbOpMALMOHHBIE BUTBLI HE NEePEMEXKAIOTCS);
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0n10<8<360,0<t< Q,dpc.

=\
uK/dpc -3 Kidpe — Qic

3Ha4yeHus napametpa Q,,,  AOMKHLI COOTBETCTBOBATL Tabnuuam 7 u 8.
KoHdurypaLus nepemexurens co CkpyumBaHuem CTonbuoB AnsA kaxaoro dopmara Mogynsauun npea-

cTaBneHa B Tabnuue 9.

Tabnuya 9 — CTpyKTypa nepemexutens GUTOB CKpyuMBaHUEM CTONGLOB

Konuuectso cTpok Nir
dopmMat modynaumuu Konuuectso cTon6uoe N,
N, = 64800 Ny = 16 200

16QAM 8100 2025 8
64QAM 5 400 1350 12
4 050 — 16

256QAM
— 2025 8
1024QAM 3240 810 20
5400 — 12

4096QAM
— 675 24

B nepemexmrene 6UTOB GUTLI AaHHLIX U, OT NepemMexnTens GUTOB YETHOCTU NOCNefoBaTeNbHO 3anu-
CbIBAlOTCA B CTONOLbI NEpeMexnTens co CKpyYuBaHWem cTonbuoB CO CABUIOM MO3WLMM Havana 3anucu B
cTonbubl Ha £, U 3aTeM MOCNEA0BATENbHO CYUTLIBAIOTCA NOCTpouHO (MSB B 3aronoske BBHeader cuuTbl-
BAETCs NepBbIM), KaK NMOKa3aHo Ha pucyHke 15, rae 3anuch B CTONGUBI BLINOMHAET C No3vumm {. 3HaueHns t
npeacrasnexbl B Tabnuuyax 10 u 11. 3T0T nepemexuTent ONUCLIBAETCA CReayoLWMMU COOTHOLLIEHUSIMK:

- BXOAHOW OMT u,C uHAEKCOM i, AnA 0 < i< N, o 3AMUCBIBAETCA B NEpeMexuTene B cron6ely ¢, CTpOKy
r, 1ae:

¢ =idivN;
r=i+modN ;

- BbIXOA4HOW BuT V,C MIHAEKCOM s, ana0sj<N, pcr CHUTBIBAETCA U3 CTPOKM 7, cronbua c,, rpe:

r=jdivi;
¢=jmodN_.
B aToMm cnyyae gna 64QAM u o = 64 800 nopsiaok OUTOB Ha BbIXOAE Nepemexutensa cronbuos byaer
CJ'IeJJ,erU.WIM: (V07 v1’ V2"' v64799) = (UO’ u5400’ u16198’ n u53992’ u59231’ u64790)'

[eTtann3anpoBaHHbIi CNUCOK MHAEKCOB B NMPaBON YaCcTW paBeHCTBA UIIMIOCTPUPYET 3HAYEHUA UHAEKCOB
ans scex 12 cronbuos: 0, 5 400, 16 198, 21 598, 26 997, 32 396, 37 796, 43 195, 48 595, 53 993, 59 392,
64791, ... ... 5399, 10 799, 16 197, 21 597, 26 996, 32 395, 37 795, 43 194, 48 594, 53 992, 59 391, 64 790.
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Crapwnii
3AINMCb 3Havalmii CUATbIBAHVE
6uT 3arosioBkKa
Ctpoka 1
CTpoka
8100
3Havawnii 6uT
Crtonbey 1 Crtonbey, 8 kaapa FECFrame

PucyHok 15 — Cxema nepemexuTtens 6utos FECFrame HopmasibHOI AnuHbI Npu mMoaynsauun 16QAM

Tab6nuya 10— 3HavyeHus napameTpa CKkpyumBaHus ctonbuos fc(ctonbubl ¢ 0 mo 11)

3HaueHVs napameTpa CKpyuMBaHusi CTON6LOB tC

dopmart N -
A
MORYIALM 0 1 2 3 4 5 6 7 8 9 0 u
64800 0 0 2 4 4 5 7 7 - - —
160AM 8
16200 0 0 0 1 7 20 20 2 - - -  _
64800 0 0 2 2 3 4 4 5 5 7 8 9
64Q0AM 12
16200 0 0 0 2 2 2 3 3 3 6 7 7
16 64800 0 2 2 2 2 3 7 5 16 20 22 22
256QAM
8 16200 0 0 0 1 7 20 20 20 @ @— @
64800 0 1 3 4 5 6 6 9 13 14 14 16
10240AM 20
16200 0 0 0 2 2 2 2 2 5 5 5 5
12 64800 0 0 2 2 3 4 4 5 5 7 8 9
4096QAM
24 16200 0 0 0 0 0 0 0 1 1 1 2 2
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Ta6nuuya 11 — 3HaueHusa napameTpa cKpyuuBaHusa ctonbuos ¢ (cTonbusl ¢ 12 no 23)

3HaueHWs napameTpa CKpyuMBaHua cTonbuos ¢

dopmaT N N
MoAynAun ‘ b 12 | 13 | 14| 15 | 16| 17| 18| 19 | 20 | 21 2 | 23
64800 | — | — | — | —
16QAM 8
16200 — — — —
64800 | — | — | — | —
64QAM 12
6200 | — | — | — | —
16 64800 27 27 28 32
256QAM
8 |16200] — | — | = | —
64800 | 21 | 21 | 23 | 25 | 25 | 26 | 28 | 30
1024QAM 20
16200 5 7 7 7 7 8 8 10
12 | 64800
4096QAM
24 16200 2 3 7 9 9 9 10 10 10 10 10 1

6.2 NapamMeTpbl oTOOpaXeHNUA GUTOB B MOAYNALMOHHbIE CO3Be3aUA

MpeobpasosaHue kaapos FECFrame (64 800 6utoB ans HopmanbHoro kagpa FECFrame, unu 16 200 6u-
TOB AnsA KopoTkoro kagpa FECFrame) B napannenbHble CroBa syeek BbINONHAETCS Npy AeMyNbTUNAEKCUPO-
BaHMKN BXOAHbLIX OMTOB C MOcneayloLwmM O0TOOpaXkeHUEM CIOB AYeeK AaHHbIX B 3HAYEHUSI MOAYNSALNOHHOIO
co3Be3aus.

Kaxpgbiit kagp FECFrame (64 800 6utoB ana HopManbHoro kagpa FECFrame, unu 16 200 6utoB ans
KopoTkoro kagpa FECFrame (ynakoBaHHbIX B SYENKMW)) OMKeH ObITb Npeobpa3oBaH B KOAUPOBAHHbIN U MOAY-
nupoBaHHbIn 6ok FEC aemynstunnekcupoBaHmeM BXOAHbIX OUTOB B napannenbHble CAoBa sveek ¢ nocne-
OYOLWMM OTOBpaXKeHMEM 3TUX CAOB AYeeK B 3HAYEHUSA MOAYNSALMOHHOTO co3Be3ans. KonuuecTBo BbIXOAHbLIX
slYeeK JaHHbIX U KONM4ECTBO GUTOB B AYenKe v,,., AN pasnnyHbIX popMaToB MOAYNALMK ONpeAeneHo B
Tabnuue 12. JemynsrunnekcupoBaHue BbINONHAETCS COrMacHo 6.2.1 HacTosILero ctaHaapTa, oTobpaxeHue
AilYeeK B 3HAYEHMA MOAYNALUMOHHOTO CO3BE3AUA BbINOMHAETCA COrnacHo 6.2.2 HacToALWEero ctaHaapTa.

Tabnuya 12 — lMapaMeTpbl oTOGpaxkeHns GUTOB B co3Besgne

Koanecl‘_rg?a gml'\r;l); B Grioke dopMaT MoaynSLM Konuuyecteo 2:::3 Ha AYenky I(oanecmz ::s:; BbIXOAHbIX
4096QAM 12 5400
1024QAM 10 6 480
64 800 256QAM 8 8 100
64QAM 6 10 800
16QAM 4 16 200
4096QAM 12 1350
1024QAM 10 1620
256QAM 8 2025
16 200
64QAM 6 2700
16QAM 4 4 050
QPSK 2 8 100
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6.2.1 lemynsTUNNEeKCOp BXOAHbLIX OMTOB B KOAOBLIE CIIOBA AY€eK
lMoTok 6uTOB v, OT NepemexmTens GUTOB AEMYNLTUNNEKCUPYETCA B CYGNOTOKM, KaK NOKa3aHo Ha pUCYH-
ke 16. Konnuyectso cy6notokos N_, onpeaeneHo B Tabnuue 13.

bstream

Tabnuya 13 — Konudectso cybnoTokos, hopMUPYEMBIX AEMYNETUIMIIEKCOPOM

®opmaT MoAYNALMK KonuuectBo 6utoB B 6roke Ha Bbixoge kogepa LDPC NHPC Konmqec"{lso cyGnotokos
substream
QPSK He HopmMupyeTcs 2
16QAM He HopmMupyeTcaA 8
64QAM He HopmMupyeTca 12
64 800 16
256QAM
16 200 8
1024QAM He HopmMupyeTca 20
64 800 12
4096QAM
16 200 24

HemynstunnekcuposaHune obecneunBaeTt otodOpakeHue BXOAHbIX OUTOB MOCNE NpoUeaypbl NepemMexe-
HWUs OUTOB, v, Ha BbIXOAHbLIE BUTLI b, rae:

- d0= dldlv Nsubstreams;
- V,— BX0A AeMynkTUnneKcopa.
bo,o, b0,1, bo’z, ann o
b1,0: By1s by s oo
Vo, Vqs Vo, ...
o1 2 JeMynbTunnekcop
szubstreams- 1,0, bNsubstreams-1,1, ...
Bxoa Bbixopg

PueyHok 16 — JemynbsrunnekcupoBaHue GUTOB B CyGnoToKn

Tabnuuya 14 — [MapaMeTpbl AEMyNLTUNNEKCMPOBaHUA GUTOB B CyOMOTOKM AMsi CKOPOCTEN KOAUpPoBaHus 1/2, 3/4, 4/5,
5/6, 9/10 (8/9)

dopmMaT MoAynALMK QPSK

Homep BxogHoro 6uta, d mod N

substreams

Homep BbixogHoro 6uTa, e 0 1

dopmaT MoAynALMK 16QAM

Homep BxogHoro 6uta, d;mod N

substreams

Homep BbIxogHoro 6uta, e 7 1 4 2 5 3 6 0
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dopmMaT MogynaLum

64QAM

Homep BxogHoro
Buta, d. mod N

substreams

10

11

Homep BEIxogHOro
ouTa, e

11

10

dopmMaT MogynaLum

256QAM (N, =64 800)

Homep BXxogHoro
6uta, d. mod N

substreams

6 7 8 9

10

11

12

13 | 14

15

Homep BbIxogHoro
OuTa, e

15

13

11

10| 6

12

dopmat MogynaLmu

256QAM (N, = 16 200)

Howmep BxoaHoro 6uta, d,mod N

substreams

2 3

4

Homep BEIXogHOro 6uTa, €

1 5

2

dopmat
MoAynaLun

1024QAM (N,

= 64 800)

Idpc

Homep Bxog-
Horo 6uTa, 0
d.mod N

substreams

10| 11 ] 12

13

14

15

16

17 | 18

19

Homep BLIX0A-
Horo 6uTa, e

16

19

15

12

101 9 | 13

14

17

dopmat
MoAynaLmMn

1024QAM (N,

= 16 200)

Idpc

Homep Bxoa-
Horo 6uTa, 0
d.mod N

substreams

10| 11 ] 12

13

14

15

16

17 | 18

19

Homep BbIxoa-
Horo 6uTa, e

10

19

1716 | 14111 ] 2

18

16

15

12

dopmMaT Mogynauum

4096QAM (N, = 64 800)

Homep BxogHoro
6uta, d.mod N

substreams

4 5 6

10

11

Homep BbIxogHoOro
OuTa, e

10

11

dopmat Mogynaumu

4096QAM (N, = 16 200), part 1

Homep BxogHoro
6uta, d. mod N

substreams

4 5 6

10

11

Homep BbIXogHOro
ouTa, e

10

15

19

21 16 23

18

1

14

22

dopmMaT MogynaLum

4096QAM (N

Idpc

= 16 200), part 2

Homep BXxogHoro
6uta, d.mod N

substreams

12

13

14

15

16 17 18

19

20

21

22

23

Homep BLbIxogHoro
OuTa, e

17

13

20

12
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Tabnuya 15— MapameTpbl 4eMYNETUNNEKCUPOBaHUSA GUTOB B CyONOTOKM ANA CKOPOCTU KogMpoBaHusa 2/3

dopmMaT Mogynauum

QPSK

Homep BxogHoro 6uTa, d.mod N

substreams

Homep BbIxogHoro 6uTa, e

dopmMaT MogynaLum

Homep BxoaHoro 6uta, d.mod N

substreams

Homep BbIxogHoro 6uTa, e

dopmat MogynaLmu

Homep BxogHoro
6uta, d,mod N

substreams

HOMep BbIXOAHOIo

OuTa, e "

10 6 2 9 5 1

dopmMaT MogynaLum

1024QAM (N, = 64 800)

Homep BxogHoro
6uta, dmod N

substreams

4 5 6 7 8 9

10 | 11

12 113 | 14 | 15

Homep BLbIxogHoOro
OuTa, e

13 ] 3 14 119 | 16| 2

dopmMaT MogynaLum

256QAM (N, =16 200)

HOMeP BX0AHOro 6uTa, d; mod Nsubsrreams

1 2 3 4

Homep BbIxogHoro 6uTa, e

3 1 5 2

dopmart
MoAynaumu

1024QAM (N, = 64 800)

Homep Bxoa-
Horo 6uTa, 0 1 2
d.mod N

substreams

10111112113 |14

15|16 | 17| 18 | 19

Homep BLIX0A-
Horo 6uTta, e

191 4

15

311210 | M

101 9 |13 2 |14

18| 1

dopmart
MoAynaumu

1024QAM (N, = 16 200)

Homep Bxog-
Horo 6uTa, 0 1 2
d.mod N

substreams

10111112113 |14

1516 | 17| 18 | 19

Homep BbIxoa-
Horo 6uTa, e

10 | 19

1716 |14 11| 2 |18 |16

1510 | 1 ]13]12

dopmat Mogynaumu

4096QAM (N, = 64 800)

Homep BxogHoro
6uta, d,mod N

substreams

3 4 5 6 7 8

Homep BbIxogHoOro
OuTa, e

10 1 9

dopmat Mogynaumu

4096QAM (N

Idpc

= 16 200), part 1

Homep BxogHoro
6uta, d,mod N

substreams

3 4 5 6 7 8

HOMep BbIXOAHOIo

OuTa, e 10

15

19 21 16 23 18 11

14 22 5
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dopmMaT MogynALMU 4096QAM (N, = 16 200), part 2
Homep Bxoaroro 12 | 13| 14| 15| 16| 17 | 18 | 19 | 20 | 21 | 2 | 23
6uta, dmod N,
Homep BrixoaHOrO 6 17 | 13 | 20 1 3 9 2 7 8 12 0
6uTa, e

Ans BCex ¢opmaToB mMoAynsAuMM (3a UCKrioueHnem popmatos mMoaynsiuuu 256QAM ¢ N, =16 200
n 4096QAM c N, =64 800) cnosa paamepom N_, . Ha BbIxoAe AeMynbTUNNEKCOpa pasaeneHbl Ha aga
cyGcnosa ANUTENbHOCTLIO 1, = N,

substreams /2. BuTbl ‘I"IepBOFO CyﬁcnOBa r’MOD =Nsubstreams/ 2 [bo,do ot szubs#eamslz
1.6] OOPA3YIOT NMEPBOE M3 NAapbl BLIXOAHBIX COB AYEHKN [V, . - Yymop.1.200) OCTANBHBIE OUTB [by v ..
Dy upsroams-1.60] OOPA3YIOT BTOPOE BLIXOAHOE CIOBO SAUEHKM [V, 50,1 - ¥prop1 2a0+1]- OO CNIOBA NOCTYNAIOT Ha hOp-
MWUPOBATENb CO3BE3ANSA.

B cnyuae ¢opmaroB moaynsuumn 256 QAM ¢ N/@f 16 200 n 4096QAM ¢ N,dpc =64800cnoBahN,, . .. OT
AeMynkTunnekcopa o6pasyior BbIXOAHbIE CIOBA A4ENKU, NUTaloLLMe POPMNMPOBaTENb CO3BE3ANA CNEAYIOLUM

obpa3om:

[yO,do °t yr]MOD1,do] = [bO,do " szubstreams—1,d0]'

B03MOXHOCTb MPUMMEHEHNA NapameTpoB AeMYNLTUNIEKCMPOBAHHbLIX NOTOKOB OUTOB Vv, OT NepemMexu-
Tensa 6uTos, NnpuBeAeHHbIX B Tabnuuax 14, 15, orpaHMyeHa 4oNyCTUMbIMU KOMOUHALMAMU CKOPOCTHU KOAA U
dopmara mogynsiuum Cucrembl C2, KOTOpbIE NOAAEPXKMBAIOTCA CMIUCKOM BbIBpaHHLIX KOHUIypaumi moayns-
LMOHHbIX kogoB ModCod, kak nokasaHo B Tabnuuax 16, 17.

TaGnuuya 16 — MoaynsuyuoHHsle koabl Ans N, = 64 800

dopmat Mogynaumm
CkopocTb KoAa
QPSK 16QAM 64QAM 256QAM 1024QAM 4096QAM
2/3 Hn Hn X Hn Hn Hn
3/4 Hn Hn Hn X X Hn
4/5 Hn X X Hn Hn Hn
5/6 Hn Hn Hn X X X
9/10 Hn X X X X X

MpumeyvyaHne — CumBon X yKasblBaeT Ha JONYCTUMOCTb NpUMeHeHUs koHdurypauun. Cumeon HI ykasbl-
BaeT Ha HeAoMNyCTUMOCTb MPUMEHEHUA KOHUrypaLuu.

Ta6nuua 17 — MogynaynoHHsle kogel ans N, =16 200

dopmMaT MoaynALmK
CKopocTb koaa
QPSK 16QAM 64QAM 256QAM 1024QAM 4096QAM
12 HI X HI HMN HIM HM
213 HM HMN X HN HM HM
3/4 HIM HMN HIM X X HIM
4/5 HI X X HM HMN HMN
5/6 HM HM HM X X X
8/9 HIM X X X X X

MpumeyvyaHne — Cumson X ykasbiBaeT Ha AONYCTUMOCTb NMPpUMEHeHNs koHdurypauun. Cumeon HIM ykasbl-
BaeT Ha HeAoMyCTUMOCTb MPUMEHEHUS KOHUIypaLUK.
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6.2.2 Tpe©GoBaHUSA K OTOOpaXEeHUIO CIIOBA SAYEAKU Ha co3Be3aue

Kaxxgoe cnoeo a4eikn (y Y ymon-1.q ), NOCTynatoLlee oT AeMynbTUNNeKkcopa B COOTBETCTBUU € 6.2.1 Ha-
CTOALLEro craHgapta, A0SKHO 6bITb 0To6pa>KeHo TOUKOW CO3BE3AUA Z_ AN OAHOTO N3 (HOPMATOB MOAYNALINK:
BPSK, QPSK, 16QAM, 64QAM, 256QAM, 1024QAM, 4096QAM. I'IapameTp z, ABNAeTcA OLEHKOW TOYKM CO-
3B€34MA 4O HOPManu3auuu.

TOYHbIE 3HAYEHUA AENCTBUTENBHBLIX U MHUMbIX KOMMNOHEHTOB Re(zq) " Im(zq) CO3BE3AMN ANA KaXKaon
KOMOMHaUMM COOTBETCTBYIOLLMX OMTOB Y, AaHbl B Tabnuuax 18—30.

Tabnuuya 18 — OTtobpaxeHune co3sesgusa ana BPSK

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

Tabnuuya 19 — OTtobpaxeHne co3e3gua ansa geicteuTensHoi Yactn QPSK

Yig 1 0
Re(zq) -1 1

Tabnuuya 20 — OTtobpaxeHne co3Be3gnsa Ana MHUMo YacTn QPSK

Yig 1 0
Im(zq) -1 1

Tabnuuya 21 — OTtobpaxeHne co3Be3gua Ana geihcTBUTeNnsHOR Yactn 16QAM

Yoo 1 1 0
Yoo 0 1 1 0
Re(z,) -3 -1 1 3
Tabnwuya 22 — OToGpaxeHne co3se3gmna Ana MHUMoON Yyactn 16QAM
Yig 1 1 0 0
Vag 0 1 1 0
Im(z,) -3 -1 1 3
Tabnwuuya 23 — OToOpaxeHne co3Be3amna ansa LencTBuTeneHoin Yactn 64QAM
Yoo 1 1 1 1 0 0 0 0
Yoo 0 0 1 1 1 1 0 0
Yig 0 1 1 0 0 1 1 0
Re(z,) -7 -5 -3 -1 1 3 5 7
Tabnuuya 24 — OTobpaxeHne co3Be3gusa ans MHUMOR YacTn 64QAM
Yoo 1 1 1 1 0 0 0 0
Voo 0 0 1 1 1 1 0
Yig 0 1 1 0 0 1 1 0
Im(z ) -7 -5 -3 -1 1 3 5 7
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AcTBUTENBHOMN YacTn 256 QAM

Tabnuya 25 — OTtobpaxeHune co3Be3gusa ansa ge

15

15

-1

31

31

=33

13

13

-3

29

29

=35

11

11

-5

27

27

=37

-7

25

25

-39

23

23

-41

-1

21

-1

21

-43

1024QAM

-13

19

-13

19

4096QAM

-45

-15

17

-15

17

-47

=17

15

=17

15

—49

-3

NCTBUTENBHOU YacCTK

-19

13

-19

13

NCTBUTENBHOU YacCTK

=51

-5

=21

1

=21

1

=53

-7

=23

=23

-55

=25

=25

=57

-1

-11

=27

=27

-59

-13

-13

=29

=29

-61

-15

-15

=31

=31

-63

Yogq
Yoq
y4,l7
yﬁ,q
Re(z,)

Tabnuya 26 — OTobpaxeHne co3Besgns 48 MHUMOR YacTn 256QAM

y1yq
y3yq
y5yq
Yiq
Im(z,)

Tabnuya 27 — OTobpaxeHune co3Be3gnsa ana ge

Re(z,)

Re(z,)

Tabnuya 28 — OTobpaxeHne co3sesgusa na MHUMoR Yactn 1024QAM

Im(z,)

Im(z,)

Tabnuya 29 — OTvobpaxeHune co3Be3gusa Ana ge

Re(z,)
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JeTtannanpoBaHHble 0TOBpaXKeHUA CO3BE3AUN HA AEWCTBUTENLHYIO OCb Re M MHUMYIO 0Cb Im npu npu-
MeHeHUn Koga Mpesa nokasaHbl Ha pucyHkax 17, 18.

Im {z} Nepepaetca y, q I(_IIPSK
opsaok

cnefoBaHust GUTOB:
yO,q y1,q

Re {z} Nepepaetcs Yoq
16QAM
Mopsipok
criegoBaHus GUTOB:
Yo,q¥1,q¥2,qY3q

Im {2} NepepaeTcs y, a Y3q

f
. o T3 o .
1000 1010 0010 0000
° . -1 e [
1901 1(|)11 0(|)11 OO|01
] ] ] — Re {z} MNepepaeTca Yoq Y2,
-3 -1 1 3
[ . —+-1 e °
1101 1111 0111 0101
. e T3 e .
1100 1110 0110 0100
Im {z} MepenaeTcs y; 4, Y3 4 Y5, 64QAM
A Mopsinok

cneaoBaHuA 6uToB:
Yo,q¥1,q¥2,qY3q
y4,q YS,q

. . . . 7 o ] . .
100000 100010 101010 101000 001000 001010 000010 000000

° ° ° -5 e ° °

L L
100001 100011 101011 101001 001001 001011 000011 000001

° . . ° 43 e ° . °
100100 100111 191111 101101 001101 001111 000111 000101

° ° ° ° -1 e ° ° °
100100 100110 101110 101100 001100 001110 000110 000100
| | — | | |
-7 -5 -3 -1 1
___1 Y

o ® L ] o L L ]
110100 110110 111110 111100 011100 011110 010110 010100

- Re {z} Nepepaetcsa
é |7 YO,qv Y2,q. Y4,q

* w1

—4-3 o

[ ] L] L] [ ] [ ] L] L]
110101 110111 111111 111101 011101 011111 010111 110101

° . . —+-5 e . ]

[ ] L
110001 110011 111011 111001 011001 011011 010011 010001

[ ] L L [ ] 7 e [ ] L L]
110000 110010 111010 111000 011000 011010 010010 010000

PucyHok 17 — OTobpaxeHune coaBesguii npu Bugax mogynaumn QPSK, 16QAM 1 64QAM 1 cOOTBETCTBYHOLLMX
KOHpurypauuii 6utos
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Im {z} NepenaeTcs y4 g, Y34 ¥5,9' ¥7.q

A
L [ o ° o ° ° e 154 L) L ] L ] L) L L] [
10000000 10000010 10001010 10001000 1010100010101010 10100010 10100000 00100000 00100010 00101010 00101000 00001000 00001010 00000010 00000000
) ) [ ] ) [ ° ° e 131+ o o ® ° ° ° . °
10000001 10000011 10001011 10001001 10101001 10101011 10100011 10100001 00100001 00100011 00101011 060101001 00001001 00001011 00000011 00000001
] [ ] (] ° ° ] e 114 ° ° ) ° ° ° * °
10000101 10000111 10001111 10001101 10101101 10101111 10100111 10100101 00100101 00100111 00101111 00101101 00001101 00001111 00000111 00000101
™ ° ° ° ° ° ° e 91 ® ® ° ™ ° ° o o
10000100 10000110 10001110 10001100 10101100 10101110 10100110 10100100 00100100 00100110 00101110 00101100 00001100 00001110 00000110 00000100
° ° ° ® ° ° °® e 74 ° ° ° ® ° ° e °
10010100 1001011¢ 10011110 10011100 10111100 10111110 10110110 10110100 00110100 00110110 00111110 00111100 00011100 00011110 060010110 00010100
® ® ® ) ) ® ) e H—1- ) ° ® . ] o o ) g
10010101 10010111 10011111 10011101 10111101 10111111 10110111 10110101 00110101 00110111 00111111 00111101 00011101 00011111 00010111 00010101 I~
[ ==
' 'y ° . . ° '3 e 34 . ° ° . ° . . ° g
10010001 10010011 10011011 10011001 10111601 10111011 10110011 10110001 00110001 00110011 00111011 00111001 00011001 00011011 00010011 00010001 E
° . ° ° ° ° . e 14 . ° ° ° ° ° ° ° P
10010000 10010010 10011010 10011000 10111000 10111010 10110010 10110000 00110000 00110010 00111010 00111000 00011000 00011010 00010010 00010000 g
| | l | | | | | I 1 1 1 ] 1 ] I n
1 | | 1 1 1 | | | | 1 1 I | J —> <
-15 -13 -1 -9 -7 -5 -3 -1 1 3 5 7 9 11 13 15 o
) . [ . ) ) e e 14 ) e L ° L) ° [ ) <
11010000 11010010 11011010 11011000 11111000 11111010 11110010 11110000 01110000 01110010 01111010 01111000 01011000 01011010 01010010 01010000 :r§
o
] [ [ ] ° ) e o e 31 L e ° e ° ] e o NS
11010001 11010011 11011011 11011001 11111001 11111011 11110011 11110001 01110001 01110011 01111011 01111001 01011001 01011011 01010011 01010001 .'9.
<
. . . ° ° ° ° e 51 o ° ° ® ° ° ° . 2
11010101 11010111 11011111 11011101 11111101 11111111 111104411 11110101 01110101 01110111 01111111 01111101 01011101 01011111 01610111 01010101
® [ [ ] ® ® ® [ J [ 4 _7—— L J ] L J o L J L] [ 4 L
11010100 11010110 11011110 11011100 11111100 11111110 11110110 11110100 01110100 01110110 01111110 01111100 01011100 01011110 01010110 01010100
® [ ° e ® ® e s 91 ° ) ® ® L) ° L °
11000100 11000110 11001110 11001100 11101100 11101110 11100110 11100100 01100100 01100110 01101110 01101100 01001100 01001110 01000110 01000100
° L ° . ° ° . e 11—+ ° L ] L . * * °
11000101 11000111 11001111 11001101 11101101 11101111 11100111 11100101 01100101 01100111 01101111 01101101 01001101 01001111 01000111 01000101
° . . . ° ° . ¢-134 ° ° ° e ° ° ° °
11000001 11000011 11001011 11001001 11101001 11101011 11100011 11100001 01100001 01100011 01101011 01101001 01001001 01001011 01000011 01000001
] [ [ ] ] ] ] ] e _15- ° ] ] e ° . ° L
11000000 11000010 11001010 11001000 11101600 11101010 11100010 11100000 01100000 01100010 01101010 01101000 01001000 01001010 01000010 01000000

PucyHok 18 — OTtobpaxeHue co3peaaus npu mogynsaymn 256 QAM 1 coOTBETCTBYIOLLUX KOHUrypaLuuii 6uTos

Tabnuupbl 27, 28 galOT onMCaHne TOYHbIX 3HAYEHUW AENCTBUTENBHBLIX U MHUMbIX KOMMOHEHTOB Re(zq) n
Im(z_) Ans kakaoi KOMOMHALMM COOTBETCTBYHOLLMX BUTOB ¥, . cosBesanit 1024QAM.

Tabnuupbl 29, 30 gatoT onMcaHne TOYHbIX 3HAYEHUW AENCTBUTENBHbLIX U MHUMbIX KOMMOHEHTOB Re(zq) 7
Im(zq) COOTBETCTBYIOLLMX KOMOUHaUM BUToB Yeq co3sesaunint 4096QAM.

To4kM CO3BE3ANA Z, ANSA KAKAOMO BXOAHOTO CrioBa A4eikn (¥, .Y, op.1 ) HOPMarnu3oBaHbl UCNonb3oBa-
HUeM KO3 PULMEHTOB HOpManuaauumn cornacHo tabnuue 31 ANA NOSyYeHMS TOYHOTO KOMMNMEKCHOrO 3HaYe-

HUS1 AYENKN fq AnA nocneayouero NCNonb3oBaHUS.
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Ta6nunya 31 — KoadduuneHTb HopManusayumn Croe a4eek

dopmMaT MoAYNALMU KoadpdhnumeHTe HopmanusaLmm
QPSK =
16QAM =
64QAM =
256QAM =
1024QAM =
4096QAM =

7 ®opmupoBaHue lNaketa Cnos [laHHbIX

Komnnekt sueek oaHoro unu asyx FECFrame chopmupyet Maket Cnoa JanHbix. MNakeTel Cnos JaHHbix
Tun 1 nepepatot Tonbko AaHHble Kagpa FECFrame, BbiaeneHne KOTOpbIX BINOMHAETCA NO CCbifiKe B AAHHbIX
curHanusauuu L1-part2.

Maketbl Cnosa JaHHbix Tun 2 nepeHocAT 3aronoBok FECFrame, koTopblii 06ecneumBaeT CUHXPOHU3A-
uuto MNMaketoB Cnoga [laHHbix 6e3 gononHutensHou nHdopmauuu. Kpome toro 3aronosok FECFrame undop-
MUPYET 0 NapameTpax Moaynsauuun, koguposaHua u naeHtudgukatopa PLP_ID. CoaepxaHune AOMONHUTENLHON
MHpOopMaLIMM MOXET M3MEHATLCA B KaXaom Nakere Cnosa JaHHbIX.

7.1 NakeTbl Cnos OaHHbIX Tun 1

Komnnekt g sveek Maketos Cnost JaHHbIX, nepeaaBaeMbix B Cnosx AavHbix Tun 1 (DSLICE_TYPE =

‘0°) npeoGpasyercsi B N, (N, = |N, ope /M,,0p]) KOMNNEKTOB A4EEK 0AHOTO KOAoBOrO criosa LDPC npyu BbINOMHE-
HUU YCNOBUSA:

gq=fq,rp,eq=0,1,...,N -1.

DP

7.2 NakeTbl Cnos AaHHbIx Tun 2

Maketbl Cnoa JaHHbix Tun 2 nepeHOCAT AOMNONHUTENLHBI 3aronoBok nepea oaHuMm Kaagpom (unu asyms
Kagpamu) FECFrame. 3aronosok cogepxut PLP_ID, napaMeTpbl KOAUPOBaHUA U MOAYNALMKU CREeAYIoLLero
XFECFrame, konu4ectso kagpos XFECFrame, cnegytowux 3a ogHUM 3aronoskoM. CTpykTypa atux Naketos
Cnosa [aHHbIX NpuBeaeHa Ha pucyHke 19.
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32 cumeona (QPSK)
16 cumBonoe (16QAM)

A

Kapp XFECFrame:
ot 900 no 16200 slueek QAM

A

Bropoi kagp XFECFrame
(onuuoHasbHO)

A

3aronoBsok kagpa
FECFrame

XFECFrame — QAM moaynu-
poBaHHble LDPC naketbl

XFECFrame — QAM moaynu-
poBaHHble LDPC naketbl

]

QPSK/16-QAM
Mogynaums

ﬁsz outa

Pa3HeceHue
3apepKKn

ﬁ 32 buta

KopgupoeaHue Puga-
Mionnepa M(32,16)

ﬁ 32 6uta

—————

——
—
-
——
e ———
-
-
-~ -
-

-
e —
———

-~

(MgB) 112]3]4 6|7 ]|8|9]10]1|12]13]14 (L135B)|
— J \ ~ J
PLP_ID PLP_MOD  PLP_COD
PLP_FEC_TYP HEADER_COUNT

PucyHok 19 — MakeT Cnos daHHbix Tun 2, coctoswumin u3 saronoka FECFrame u cnegytowmx
3a HUM naketoB XFECFrame

7.2.1 UucpopmaumoHHble aaHHble 3aronoBka FECFrame
16 uHopmaumoHHbix 6utos 3aronoska FECFrame, B KOTOPOM NEpBbIM BCEraa A0MMKeH 0ToOpaXarbes

MSB, cogepxar:

PLP_ID: none paamepom 8 6utoB oTtoOpaxaet konuyecteso PLP.

PLP_FEC_TYPE: none pa3mepom 1 but otobpaxaet pasmep cneaytowero FECFrame (0 = 16 200 6u-

ToB, 1 = 64 800 6uTOB).

PLP_MOD: none pasmepom 3 6uta orobpaxaet popmar ucnonb3yemoro otoopaxernus QAM cornacHo

Tabnuue 32.

Tabnuya 32 — 3naveHun PLP_MOD ans ucnonbsyembix ¢popmaros QAM

3HaveHue PLP_MOD ®dopmar QAM
000 3apesepBupoBaHO
001 16QAM
010 64QAM
011 256QAM
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OKoH4YaHUe mabnuupi 32

3Ha4eHue PLP_MOD dopmat QAM
100 1024QAM
101 4096QAM
oT 110 go 111 3apesepBupoBaHo AN NpUMEHeHns B ByayLueM

PLP_COD: none pasmepom 3 6uta otobpaxaert ckopocTk koga LDPC cneayiowero Kagpa FECFrame
cornacHo Tabnuue 33. BoaMoxHble coveTaHusi 3HaveHun PLP_MOD u PLP_COD noaaepxuBatotcs B COOT-
BETCTBMU ¢ Tabnuuammn 16 n 17.

Tabnuya 33— 3HaveHus PLP_COD ans pasfnndHblX cKopocTe koaa

3HayeHne PLP_COD KofoBas ckopocTb
000 3apesepBupoBaHO
001 2/3
010 3/4
01 4/5
100 5/6
101 8/9 (kop LDPC 186K)
9/10(koa LDPC 64K)
ot 110 go 111 BapesepBupoBaHo AN NpuMeHeHWs B yayLiem

HEADER_COUNTER: none pasmepom 1 6ut otobpaxaeT konuuectBo kagpos FECFrame, cneayio-
wux nocrne 3aronoska FECFrame. 3HadyeHue ‘0’ ykasbiBaeT, 4To 3a 3aronoskom FECFrame cnegyet oauH
FECFrame. 3HadyeHue 1’ ykasbiBaeT, 4YToO 3a 3aronoskom FECFrame cneayiotr asa kagpa FECFrame, npu
aTom ob6a kagpa FECFrame gomkHbl MMeTk oauHakosbie PLP_ID, PLP_FEC_TYPE, PLP_MOD u PLP_COD.

7.2.2 KoguposaHue 3aronoska FECFrame

KoanpoBaHue aaHHbIX 3aronoska FECFrame obecneumBaer yCTOWUMBOCTb CUHXPOHU3AUMUW U [A,EKOAM-
poBaHMsA AaHHbIX curHanusauyuu L1-part1. C aTon Lenbio NPMMEHEHbI CXeMbl KOAUPOBAHUA, NOKa3aHHble Ha
pucyHkax 20, 21. Ha nepsom atane 16 6utos curHanusauum L1-part1 kogupyiotca FEC kogepom Pupa—
Mionnepa (32,16). 3aTem kaxablit GUT M3 32 6uTOBOM KOAOBOI KOMOUHauuM Puapa—Mionnepa pasaenserca
Ha BEPXHIOK0 U HWXKHIOLO BETBU. KogoBas KOMBMHaLWA BEpXHE BETBM MOCTYNAET HENOCPEACTBEHHO Ha (POPMU-
poBatenb QPSK, kak nokazaHo Ha pucyHke 20, unu Ha dhopmuposatens QAM, kak nokasaHo Ha pucyHke 21. B
HUXHE BETBM BbINOMHAETCA LUKNUYECKMIA CABUI B Ka>KA0W KOAOBON kombuHauum Puga—Mionnepa n ckpem-
GnupoBaHune NonyyaoLmMxcs 4aHHbIX NyTeM MCMoNb30BaHUsA cneunduyeckon nocnegosarensHoctu PN. [lan-
Hble oTOGpaxatoTcs Ha co3e3gun QPSK, ycToiiunsoro k nomexam (pobactHoro) saronoska FECFrame unu
Ha co3Besammn 16QAM ans 3aronoska FECFrame BbICOKOM NpOM3BOAUTENBEHOCTH.

Koposoe cnoeo

32 bura
YO,q
16 6uTOB  b; Kogep | M 32 cumeona
CUTHANN3E- =t o125 4 6) dopmu- QPsSK
117 [7] ' poBarenb ——
Linkrnu- QPSK
| H6CKMIA
caBur Yiq
2 6uta

MPS nocnegoBa-
TenbHOCTb, 32 Guta

PucyHok 20 — YcToiumBelii (pobacTHeli) 3aronosok FECFrame
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KogoBoe crnoso

32 6uta
Yoo Y1,9
16 6utOB  b; Konep ARM 16 cMBOIOB
ceruavJI'lldma- — M (32.16) p:::rey;b 16QAM

Uunknn- 16QAM

YECKUiA
] caBur Yo, Y3,q

2 buta

MPS nocneposa-
TenbHOCTb, 32 Buta

PucyHok 21 — 3aronosok FECFrame BbICOKOW NPON3BOANTENBHOCTH

7.2.2.1 KognpoBaHue ans 3awmtbl OT OLIUOOK
Onsa sawmTbl o1 owmnbok (FEC) 16 uHdpopmaLnOHHbIX OUTOB 3aKoaAupOBaHbl kogom Puga—Monnepa
(32,16). Mopoxaatowas matpuya G ana koga Pupa—Mionnepa (32,16) nokasaHa B Tabnuue 34.

Tabnuya 34 — lMopoxaatoLaa matpuua kogepa Puga—Mionnepa

11111111111111111111111111111 1117
00000000000000001111111111111111
00000000111111110000000011111111
00001111000011110000111100001111
001100110011001110011001100110011
0101010101010101010101101101101010 1
0000000000000000000000001111111111
00000000000000000000111100001111
000000000000000000110011001 100111
00000000000000000101010101010101
00000000000011110000000000001111 1
000000100001100110000000000110011
000000000101010100000000011010101
00000011000000110000001100000011
00000101000001010000010100000101

\_ 00010001000100010001000100010001_)

3akoanpoBaHHaA NOCNeaoBaTeNbHOCTL OUTOB AaHHbIX (32 BekTopa) A™V =A™, ] koaa Punaa—Mionnepa no-
ny4yeHa NepeMHOXEHUEM BEKTOpA AaHHLIX b= [b, ,..., b, ] kanpa FECFrame anuHoii 16 6uT ¢ nopoxaaroLien
MaTpuuen, TO eCTb:

AMM=p-G.
Bce onepauum BbINOAHEHbI MO MOAYIIO 2.
7.2.2.2 Ljuknuyeckan 3agepxka
B cooteercTBUM C pucyHkamu 20, 21 kaxxgoe KoA0BOE CNOBO, COCTOsALLEE U3 3aKOAUPOBaHHbIX 32 GuTOB

AanHbIX A™ kofa Puaa—Mionnepa, OMKHO LIMKNMYECKN 3a/1epiuBaThea Ha 2 Guta. Ha sbixoge Gnoka uu-
KNUYECKON 3a/1eP>KKN NOCNEA0BATENbHOCTL GUTOB AOMKHA UMETb BUA:

u(ﬁ";) =M™ mei=0,1,...,31.
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7.2.2.3 CKpeMOnupoBaHue B HWXXHeN BETBU
[aHHble B HUXKHEW BETBU AOJMKHbI ObITb CKPEMONMPOBAHbI NOCIEA0BATENBHOCTLIO:

. .., =00011101100011010,011,101,1,1,1,1,1,0,0,1,1.

3Ta BbIXOfIHAA NOCNeA0BaTeNLHOCTL VY Ha 32 6uTa nonydyeHa npuMeHeHremM onepauumn @ no Moaynio
2 MeXy LUMKINMYECKN CMELLIEHHBIMM AaHHbIMKU U™ 1 CKpeMONMpYIoLLIEN NOCNea0BaTeNbHOCTLIO WM.

v =ufM e w tmei=0,1, .., 31.

7.2.3 OToGOpaxeHus B cosesgua QAM

Pesynstupytowme nocnegosatenbHOCTM OUTOB BepxHel BeTBM (32 6uTa) u HmwxHen BeTBu (32 GuTa)
AOMKHbI ObITh 0TOOpaXeHbl B co3pe3ansa QAM. MapameTpbl npouecca oToOpaXkeHUsi onucaHbl B 6.2.2 HaCTo-
quiero cradgapra. NpegycmoTpeHa BO3MOXHOCTbL UCMONb30BaHUA ABYX pasnuyHbiX 3aronioskoB FECFrame.
3aronosok FECFrame, ucnonbaytowmii dhopmat mogynsauun QPSK, npumeHsaeTca ans kabenbHbiX KaHanos ¢
HU3kumm 3HadyeHnamu C/N; saronosok FECFrame, ncnone3ytowmn dopmat mogynauun 16QAM, npumeHseT-
cs1 Ana kabenbHbIX KAHANOB C BbICOKUMU 3HaYeHUaMU C/N npu MeHbLUEeN ANUHE 3aronoBKa.

7.2.3.1 Po6acTtHbii 3aronoBok FECFrame

PobacTHbiii 3aronorok FECFrame gomkeH ucnonb3osatb QPSK B COOTBETCTBUM C 6.2.2 HACTOSALLETO
cTaHgapTa Ans nonyyYyeHusa KOMMIEKCHbIX 3HaYeHun 32 gyeek fq BxoaHble cnoBa suyeliku popmupoBarens
(32 cnoBa) AoMmKHbI ObITh ONPeaeneHbl Kak:

b, =", mmei=0,1,..,31.

7.2.3.2 3aronoBok FECFrame BbICOKOI NPOU3BOANTESNIBHOCTH

Ona saronoska FECFrame BbICOKOW NMPOW3BOAMTENBHOCTU AOMMHKEH UCNONbL30BaThLCA popMaT Moayns-
uun 16QAM yTOoObI MONY4NUTL 16 (CNOB) AYeek fq KOMMNNEKHbIX 3Ha4YeHun. OtobpaxkeHue 16 cnos a4enkn op-
MUPOBAaTeNs AOMKHO ObITb BbINOMHEHO B COOTBETCTBUU C NPaBUIIOM:

Wop Yip Yop = IS v EY tpei=0,1, .., 15.

7.2.4 OTobpaxeHue ayeek kagpa XFECFrame

Ons otobpaxkeHunsa 32 adyeek pobacTtHoro 3aronoBka FECFrame unu 16 svyeek aons 3aronoBka nakera
FECFrame BbICOKOI NpOn3BOAUTENBHOCTM JOMKHbLI UCMOMb30BaThLCH Nepsble auenku MNMaketa Cnos JaHHbIX,
TO ecThb g, = f, n Tak nanee. 3aronosok FECFrame conposoxaaetcs [N, /1 KOMNNEKCHLIMU AYeiKammn 0fiHO-
ro nonHoro kogoeoro cnosa LDPC. Ecnu none HEADER_COUNTER = 1°, T0 3a nepBbIM AOMKEH CneaoBaTtb
ewle oauH kagp FECFrame ¢ Temu xe cambiMu naenHtudpukatopamu PLP_ID, PLP_MOD n PLP_COD.

7.2.5 Onuna Naketa Cnoa AaHHbiX Tun 2

Anuna Makera Cnos OanHbix N, ana Cnoa JaHHbIX Tun 2 MOXET GbiTh BbIYUCNEHA UCMONL30BAHUEM
AaHHbIX 3aronoska Kagpa FECFrame. [AnuHa naketoB pobactHoro 3aronoska FECFrame aomkHa 6biTb:

N_, =32 + XFECFRAME_LENGTH x (1+ HEADER_COUNTER).
IOnuHa naketos 3aronoska FECFrame BbICOKON NPOU3BOAUTENBHOCTU AOIMKHA ObITh:
N_, =16 + XFECFRAME_LENGTH x (1+ HEADER_COUNTER).

3HayeHnsa XFECFRAME_LENGTH ansa pasnuyHbix 3HadyeHun PLP_MOD u PLP_FEC_TYPE nepeuuc-
neHbl B Tabnuue 35.
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Tabnuya 35— 3nadeHns XFECFRAME_LENGTH

PLP_FEC_TYPE PLP_MOD XFECFRAME_LENGTH
000 He onpepeneHa
001 4050
° 010 2700
011 2025
PLP_FEC_TYPE PLP_MOD XFECFRAME_LENGTH
100 1620
101 1350
0
110 1158
111 1013
000 900
001 16 200
010 10 800
011 8100
1 100 6 480
101 5400
110 4629
111 4 050

7.2.6 Maketbl ctadppurra Crnosa faHHbIX

MakeTbl cTadpduHra Cnos faHHbix o6ecneymsatot 3anonHeHne Cnost JaHHbix Tun 2 gaHHbiMK cTad-
uHra. Ansa naketoB cradpduHra 4OmMKHO UCMONL30BaTLCA 3HavyeHue nona PLP_MOD ‘000°. MuHumanbHas
annHa Kagpa FECFrame coctaensier 900QAM siueek, B TO BPEMA KaK MX NOMHasA AnNuMHa AOMKHA onpeae-
NATLCA, KaKk nokasaHo B 7.2.5 HacTosALlero craHaapra. Huxe npeacraeneHbl napameTpbl NOMen 3aronoska
FECFrame, oTHOCALWMXCA K cTadpduHry:

PLP_ID: He HOpMupyeTcs (MPOM3BOSbHOE 3HAYEHNE).

PLP_FEC_TYPE: 1 (= 64 800 6utos).

PLP_MOD: 000 (= 900QAM sueex).

PLP_COD: He HopmupyeTcs (NPOU3BONbLHOE 3HAYEHUE).

HEADER_COUNTER: 0.

MakeTtbl cTadpchmHra Cnos JaHHbIX MOTYT NPUMEHATLCA B NMoBbIX Crnosix [JaHHbIX 1 npu nobom ux pac-
nonoxeHun B Kagpe C2. O6a HopmanbHbix (00bI4HbIX) naketa Cnost JanHbix 1 MNaketbl Cnos OaHHbIX cTad-
uHra Haknagblsatorcs Ha apyrue Kagpel C2, ecnu Ux okOHYaHWe He coBnagaert ¢ KoHUom Kagpa C2. Ecnu
Cnon OanHbix npepsaH B crieayowem Kagpe C2, 1o Maket Cnosa OaHHbix ctadpdmHra nepeaaercs TOnbKo
YacTUYHO A0 KOHUa Kagpa C2 (To ecTb He 3aBepLuaeTca B crneayolwlem Kagpe C2).

CoaepxaHne Adveek JaHHblx 900QAM cradhchmHra SIBNSETCA NPOM3BOMbHLIM, HO A0MKHO obecneyu-
BaTbCA BbIMOSNIHEHUE TPEOOBaHUSA K CpeaHeN aHepruu sveikun QAM.
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8 ®opmupoBaHmne Cumsonos lNMpeambynbi curHanusauum Layer1-part2

8.1 KpaTtkuit 0630p

Crtpyktypa Kagpa C2, Bkntovarowero npeambyny ¢ gaHHbIMK curHanu3auum L1-part2, nokazaHa Ha pu-
CyHke 22. KonuyectBo CMMBOMOB npeambyrnbl 3aBUCMT OT 00bEMA AAHHBIX CurHanusauuu L1, To ecTb OoT
konu4yecTBa 6a30Bbix Cnoes [aHHbIX, konuyectea PLP u pexuma paboTbl BPEMEHHOTO NepeMexuTens cur-
Hanusauuu L1. B HacTOsLLEM noagpasaene paccMaTpuBaeTCsa CTPYKTypa M CUHTAKCUC AaHHBIX CUrHanM3auum
L1-part2. Koguposanue n mogynsiuusi npeambynbl onucbiBaloTca B 8.4 HacToALero craHgapra. [JaHHsle cur-
Hanusauuu L1-part2 cogepxat napamerpbl OFDM kanana C2 u undopmanuio o Crnoe fanHbix, PLP 1 sayen-
Kax nonoc pexexumu.

Kagp C2 —_—

.%';‘;i?éﬁ,‘:ﬂ. Cumsonb! [laHHbIX
NaHHble L1 curHanusaumuy part2 CRC

JononHuTenbHbIA / [AononHHexue LX
6ok L1

PucyHok 22 — CTpykTypa AaHHbIX curHanusauuu L1-part2

8.2 MapameTpbl 3aronoBka npeamoynbl

3aronosok Mpeambynbl umeeT OUKCUpPOBaHHYIO AnuHY (32 suerikn OFDM), OH A0rmKeH ObiTb BCTaBMeH
nepea 6nokom nepemexxeHus BpeMenm L1 B kaxkgom Cumeone MNpeambynebl, kak NOka3aHo Ha pucyHke 23. Bee
3aronosku MpeamGynbl L1-part2 B ogHOM Kagpe C2 porkHbl ObiTb MASHTUYHbIMUK. 3aronosok MNpeamoynb
onucbiBaeT AnuHy L1-part2 u pexium nepemexxeHusi Bpemenu 6noka L1. MocnepgoBatenbHOCTb 16-uHopma-
LUMOHHbIX 6UTOB 3aronoska npeambynbl 3akoanpoBaHa FEC kogom Puga—Mionnepa (32,16) ¢ nocneaytoLuei
moaynauuein QPSK no asanoruu ¢ TexHonoruei obpabotku 3aronoeka 6aszosoro FECFrame B 7.2.2, 7.2.3
HacToALLEero ctaHaapra.
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32 QFDM sueek LLinpyHa 6r10ka nepemexeHns Bpemern L1
Mpeambyna 1 3aronoBoOK npeambybl

Bnok nepemexeHna spemerm L1

Mpeavbyna

) 3aronoBok npeambybl
NL1 ti DEPTH

Mogaynsaums QPSK

32 buta

3agepxka
B HWXHEN BETBU

O 32 6uta

KoguposaHue Puga- |
Mionnepa RM(32,16)

w 6uTOB

L1IJNFO SIZE (14 6uToB) L1_TI_MODE (2 6uta)
PucyHok 23 — dopmupoBaHune 3arosioBka npeambynbl 1 Nonein curHanusauuu

L1 INFO_SIZE: none 14 6uToB yka3blBaeT BE/INYMHY MOMOBUHHOrO padMmepa Ll-part2 B 6uTax, BK/IO-
yawowero gaHHble curHanusaumm Ll-part2 n 610K fononHeHua L1 (ecnm OoH NpucyTCTBYET), Kak nmokasaHo Ha
pucyHke 24. 3HayeHue K ex pdBblUMCnseTcs cymmupoBaHuem 32 (gauHa CRC) ¢ BenuunHii L1_INFO_
SIZEx2.

LononHuTtenbHbiii [JononHenve |1

6nok L1 \ 7

[JaHHble L1 curHanMsaumm yacTb 2 CRC

L1 INFO SIZE x 2

PucyHok 24 — Pa3mep nona L1_INFO_SIZE

L1_TI_MODE: none 2 6uTta ykasbiBaeT Ha (hopmaTt pexvma nepemMexeHuns AaHHbiX curHanusaumm L1-
part2 Tekywero Kagpa C2. Tabnuua 36 cogepxuTt 3HadeHusa nons L1_TI_MODE wn xapakTepucTuky pexumma
nepemexeHuns. 8.5 HacTosWero ctaHjapta cogepXuT AONONTHUTENbHYIO MHhopMaL Mo 0 pexumax nepemMexe-
HUA faHHbIX curHanusauuu Ll-part2.
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Tabnunya 36 — QPopmar curHanmaauumm nons L1_TI_MODE

3HaveHune XapakTepucTuka pexuma nepeMexeHuns
00 [MepeMexeHWe BpeMEHU He NpUMeHseTes
01 OnTuMansbHas HacTpoika rMmyOuHbl nepeMexeHus
10 mybuHa nepemexeruns 4 cumsorna OFDM
11 my6buHa nepemexeruna 8 cumsornos OFDM

8.3 aHHble curHanusauum L1-part2

HaumeHoBaHue 1 pasMepbl NONEN AaHHbIX curHanuauum L1-part2 npeacrasneHsl B Tabnuue 37.

Tabnunya 37 — CoctaB 1 pa3aMepbl Nonei gaHHbIx curHanmaauuu L1-part2

HanmeHoBaHwe nons Pasmep nonsa, 6ut
NETWORK_ID 16
C2_SYSTEM_ID 16
START_FREQUENCY 24
GUARD_INTERVAL 2
C2_FRAME_LENGTH 10
L1_PART2_CHANGE_COUNTER 8
NUM_BUNDLED_CH 5
NUM_DSLICE 8
NUM_NOTCH 4

for i=0..NUM_DSLICE-1 {

DSLICE_ID 8
DSLICE_TUNE_POS 14 unn 13
DSLICE_OFFSET_LEFT 9unu 8
DSLICE_OFFSET_RIGHT 9unu 8
DSLICE_TI_DEPTH 2
DSLICE_TYPE 1
if DSLICE_TYPE=="1"{

FEC_HEADER_TYPE 1
}
DSLICE_CONST_CONF 1
DSLICE_LEFT_NOTCH 1
DSLICE_NUM_PLP 8

for i=0..DSLICE_NUM_PLP-1 {

PLP_ID 8
PLP_BUNDLED 1
PLP_TYPE 2
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HaumeHoBaHWe nona Pasmep nons, 6ut
PLP_PAYLOAD_TYPE 5
if PLP_TYPE=="00"or ‘01’ {
PLP_GROUP_] 8
}
if DSLICE_TYPE=="0"{
PLP_START 14
PLP_FEC_TYPE 1
PLP_MOD 3
PLP_COD 3
}
PSI/SI_REPROCESSING 1
if PSI/SI_REPROCESSING=="0" {
transport_stream_id 16
original_network_id 16
}
RESERVED_1 8
}
RESERVED_2 8
}
for i=0..NUM_NOTCH-1 {
NOTCH_START 14 unun 13
NOTCH_WIDTH 9unu 8
RESERVED_3 8
¥
RESERVED_TONE 1
RESERVED_4 16

NETWORK_ID: none pasmepom 16 6utoB onpeaenseT cetb DVB-C2, HaxoaAwyca B aKcnnyara-
yun. C2_SYSTEM_ID: none pasmepom 16 6utos onpegenaetr Cuctemy C2 B cetn DVB-C2, Haxogsweics B

aKcnnyaraumu.

START_FREQUENCY: none pasmepoM 24 6uTta yKasbIBaeT Ha Ha4YarnbHy0 (HUXHIOK) YacTOTy JaHHOW
Cuctembl C2 B repuax u AaeT 3HaYEHUE pa3HOCa HECYLUMX YacTOT HaxoasLenca B akcnnyaraymm Cuctemol

C2. 3HaueHue ‘0’ o3HauvaeT 0 Y.

GUARD_INTERVAL: none pasmepom 2 6uTa ykasblBaeT Ha 3alUMTHbIN MHTEpBan Tekyuwlero Kagpa C2.
3HaueHns 3aLMTHOrO MHTepBana AOMMKHbI YCTaHaBNMBaTLCA COrnacHo Tabnuue 38.
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Tabnuya 38 — dopmMat CUrHanu3aLumn 3aLlMTHOrO HTepBana

3HaveHue nons BenuuuHa saljuTHOro nHTepsana
00 1/128
01 1/64
ot 10 go 11 3ape3epBUpoOBaHO AN MCNONb3oBaHWA B byayLlem

C2_FRAME_LENGTH: none pasmepom 10 6utoB cogep>xut konudectso CuMBonoB JaHHbix HA Kagp
C2 (L,,.)- B cooTBeTcTBUM C HacToAWMM cTaHaaptom B Cucteme C2 gonyckaetca BenuuuHa nons C2_
FRAME_LENGTH = 0 x 1C0 (448 pecatnyHbix uncen). Bce apyrue koabl nona C2_FRAME_LENGTH 3ape-
3epBMpPOBaHbI ANS UCMOSb30BaHWA B DyayLLeM.

L1_PART2_CHANGE_COUNTER: none pasmepom 8 GMTOB yKa3biBaeT Ha KOMNMUYECTBO CMEeayoLLMX
Kagpoe C2, B KOTOPbIX MU3MEHUTCA KOHpUrypaumsa (To ecTb cogep)kaHue nonei B curdanusauyum L1-part2 3a
ucknoveHmem nonen PLP_START un L1_PART2_CHANGE_COUNTER). B atom none ykasbIBaeTcsl Hanum4ue
UNK OTCYTCTBME U3MEHEHUI KOHurypauum crneayowlero Kagpa C2. Ecnu B none ycraHoeneH ‘0, T0 910 03Ha-
YaerT, YTO USMEHEHUA He 3annaHupoBaHbl. 3HAYeHME 3TOro Nons ‘1’ ykasbiBaeT HA U3MEHEHUS B CrieayloLlem
Kaape C2.

NUM_BUNDLED_CH: none pasmepom 5 OMTOB yKa3bIBA€T Ha KONMYECTBO KaHarnoB, NEPEHOCUMbIX B
TekywieM Kagpe C2. MUHUManNLHOE 3Ha4YeHMe 9TOro Nonst AOMKHO ObITh ‘1.

NUM_DSLICE: none pasmepom 8 6UTOB ykasbiBaeT Ha KonnyectBo Cnoee [aHHbIX, NEPEHOCUMbIX B
TekywleM Kagpe C2. MMHMMAaNbHOE 3HAYEHUe 3TOro Nnonsi AOMKHO ObITb ‘1°.

MpumedaHue — Konuyectso CrioeB [HdaHHbix 1 konudecTBo PLP ans kaxgoro Cnos JaHHbix cucteMbl C2 Bbi-
BpaHbl Tak, 4Tobbl 06WKiA 06beM curHanusauum L1-part2 He npeBbiwan 32 766 6uToB.

NUM_NOTCH: none pasmepom 4 6uTa ykasblBaeT Ha KONMMYECTBO NONOC pexekumu. Mpu oTcyTCTBMM
nonoc pexekuun B Tekywem Kagpe C2 B 3T0M none aomkeH 6biTb ycTraHoeneH ‘0.

CrieayloLune nons noasnaoTca B yukne Cnoa JaHHbIX:

- DSLICE_ID: none pasmepom 8 6UTOB 04HO3HA4HO onpeaensetr Crnon [aHHbix B Cucteme C2.

- DSLICE_TUNE_POS: none yka3blBa€eT Ha HAaCTPOMKY NO3nLMM COOTBETCTBYIOWEro Cnosa [laHHbIX OT-
HocuTenbHo START_FREQUENCY. Paszmep nons gomkeH coctaensAtb 13 unu 14 6utoB COrMacHo 3Ha4eHuto
GUARD_INTERVAL. Mpu 3Ha4eHun GUARD_INTERVAL ‘00’ paamep aT0ro nonsi 4OMmKeH coctaenatb 13 6u-
TOB M yKa3blBaTb Ha NO3MLMIO HACTPOWKM 24 Hecylumx B Tekywiem Kaape C2. B npotusHoMm cnyyae pasmep
3TOr0 MONsi AOIDKEH COCTaBNATb 14 GUTOB M YKa3bIBATh HA NO3MLMIO HACTPOIKKM 12 HecyLwmx B TekyuleM Kaape
C2 otHocuTenbHO START_FREQUENCY.

- DSLICE_OFFSET_LEFT: none yka3blBaeT Ha Ha4arnbHYy0 No3nyuio cooteeTcrayowwero Cnosa daHHbix
KakK paccTOsiHUE crnesa OT NO3MLKUM HACTPOWMKKM M JOIMKHO BbiTk AOMNOMHEHO A0 8 unu 9 GUTOB COOTBETCTBEHHO
3HavyeHnemM GUARD_INTERVAL. [Oetanusauusa npoueaypbl YNIOTHEHUA — B COOTBETCTBMU CO CTAHAAPTOM
ETSI [4] (8.3).

- DSLICE_OFFSET_RIGHT: none ykasblBaeT Ha KOHEYHYIO NO3ULMIO COOTBETCTBYIOWEro Cnos [daHHbIX
KaK paccTosiHue Hanpaso OT NO3MLIMM HACTPOWKU M AOMMKHO ObITb 4ONOMAHEHO LiENbIM YUCIOM A0 8 BUTOB Unmn
9 6utos cornacHo 3Ha4vennio GUARD_INTERVAL. Jetanusauus npoueaypbl yNioTHEHUA — B COOTBETCTBUN
co craHgapTtom ETSI [4] (8.3).

- DSLICE_TI_DEPTH: none pasmepomM 2 6uTa ykasbiBaeT Ha rmybuHy nepeMexxeHus BpeMeHu B COOT-
BeTcTByOLEM Croe [aHHbIX cornacHo Tabnuue 39.

Tabnuya 39 — dopmat curHanusauus rinybuHsl nepemexeHns BpeMeHn

3HaveHue nons ny6uHa nepemexeHnA
00 [MpeMexeHne BpeMeHU He NpuMeHsaeTcs
01 4 cumsona OFDM
10 8 cumsonos OFDM
11 16 cumonos OFDM
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- DSLICE_TYPE: none pazamepom 1 6UT yka3sbiBaeT Ha TMN COOTBETCTBYOLLEro Crnos [JaHHbIX COrnacHo
Tabnuue 40. JononHuTenbHasa MHAOpPMaLMA NpeacTaBneHa B pasaene 7 HaCToALWero craHgapra.

Tabnwuuya 40 — Popmat curHanmsaumu Tuna Cnosa JaHHbIx

3Ha4eHuWe nona Tun Cnof OaHHbIX
0 Cnoit JanHbix Tun 1
1 Cnoit JaHHbIX Tun 2

Cnegytowee none nosienserca, ecnu DSLICE_TYPE 1°.
- FEC_HEADER_TYPE: none paszmepom 1 6uT ykasbiBaeT Ha Tun 3aronoska FECFrame B cooTBeT-
cTBytoLem Crnoe JaHHbIx cornacHo tabnuue 41,

Tabnuya 41 — dopmar curHanusauyum Tuna 3aronoska FECFrame

3HaveHue nons Twn 3aronoeka FECFrame
0 PobacTHbIl pexum
1 PexunM BbICOKOW NPpoU3BOgUTENBHOCTH

- DSLICE_CONST_CONF: none pa3amepom 1 OUT ykasbiBaeT TUN KOHpUrypauum cooTBETCTBYIOLLETO
Cnos OaHHbIX: nepeMeHHas unu dukcuposaHHasi, Ecnu B none Gyaer ycraHosneHa ‘1’, T0 KoHuMrypauus
cooTeeTcTBytowero Cnos JaHHbIX ABNAETCA PUKCUPOBAHHOW U HE AOIMKHA U3MEHATLCA. B aopyrom cnyyae B
3TOM none AosmKkeH ObIiTb ycTaHoBneH ‘0’. 3HavyeHune ‘1’ AonyckaeTcs NPUMEHATL TONbKO B cnyvae Cnosa Jax-
HbIX Tun 2

- DSLICE_LEFT_NOTCH: none pasmepom 1 6UT yka3sbiBaeT Ha NPUCYTCTBUE CNEBA B COOTBETCTBYIO-
wem Cnoe JaHHbIX cocegHel nonocel pexekuun. Ecnu B Havane cooteetcTBytowero Cnos aHHeix Oyaet
pa3smeLLeHa Nonoca pexekuUumn, To B STOM None AomkHa ObiTb YCTaHOBNEHO ‘1°. B UHOM cnyyae B 3TOM none
JOIMKEH ObITb yCTaHOBMEH ‘0’

MpumevyaHue — lMone DSLICE_LEFT_NOTCH MoxeT ucnonb3oBaTbCA NMPUEMHUKOM ANA obHapyXeHUsi Ko-
nunyectBa Adeek [aHHbIX Tekywero Crnoa JaHHelx. JononHutenesHan nHdopMauus npegcrasneHa B 9.6.4.1 HacToswero
cTaHaaprTa.

- DSLICE_NUM_PLP: none pasmepoM 8 OUTOB yKa3biBaeT Ha konuuecTBo PLP, koTopble nepeHocATcs
B COOTBeTCTBYIOLEM Cnoe JaHHbiX. MMHUMaAnNbHOE 3HAYEeHUe 3TOr0 NMOMs AOIPKHO ObITb “1°.

MpumevyaHune — KonudectBo Cnoes [JaHHbix U konuyecteo PLP ansa kaxaoro Cnos daHHbix Cuctembl C2 Bbl-
6paHbl Takumu, YToObl 06beM NonHol curHanusauum L1-part2 He npeBbiwan 32 766 6uToB.

Cnegayiowyme nona nosenaoTcsa B yukne PLP:

- PLP_ID: none pasmepom 8 6utos ugeHtuduumpyet PLP B Cucreme C2.

- PLP_BUNDLED: none pasmepoM 1 6uTt, ykasbiBaeT csidaH unu HeT PLP ¢ apyrum (unu ¢ apyrumm)
PLP B Tekywen Cucteme C2. Ecnu PLP BxoauT B komnnekT PLP, To B 3TOM nosie AormkHa ObiTb YyCTAHOBIE-
Ha'1’. B npoTMBHOM cny4ae B 3TOM none Oyaert ycraHoBneH ‘0.

- PLP_TYPE: none pasmepom 2 6uTa ykasbiBaetr Ha Tun ceasaHHoro PLP. Curnanusauusa 8 PLP_TYPE
OOSMKHA BbINOMHATLCA B COOTBETCTBUM C Tabnuuei 42.

Ta6nuuya 42 — dopmartel curdanusauuum nons PLP_TYPE

3HaveHue nona Tun PLP
00 O6wwit PLP
01 PLP crpynnupoBaHHbIX AaHHbIX
10 PLP HopManbHbIX faHHbIX
1" 3ape3epBrpoBaHO ANS NpUMEHeHUA B OyayLlem

49



FOCT P §5938—2014

- PLP_PAYLOAD_TYPE: none pazmepom 5 6UTOB yKka3biBaeT HA TUN AaHHbIX NOME3HON Harpysku, Ko-
Topble nepeHocsATcs cBsA3aHHbIM PLP. Curnanusauusa B PLP_PAYLOAD_TYPE AomkHa BbIMOSMHATLCA B CO-
OTBETCTBMM € Tabnuuen 43. JononHuTenbHasa uHopmauusa npeacrasneHa B 5.1.1 HacToswero craHaapra.

Tabnuya 43 — dopmartsl curHanusayuu nona PLP_PAYLOAD_TYPE

3HaveHue rons | Tun nonesHon Harpysku
00000 GFPS
00001 GCS
00010 GSE
00011 TS
ot 00100 go 11111 3ape3epBupoBaHo ANA NpUMEHeEHUs B ByayLuem

Cnepyouee none nosiensaercs, ecnu PLP_TYPE ‘00’ unu ‘01°.

- PLP_GROUP_ID: none pasmepom 8 6utos ugeHtuduumpyert rpynny PLP, ¢ kotopoii B cucteme C2
CBsi3aH Tekywmii PLP. 3To none MoXxeT ncnonb3oBaTbCs NPUEMHUKOM, YTOObI COEAMHUTL AaHHble PLP ¢ ac-
COLMMPOBAaHHbIM C HUM O6LmMM PLP, koTopblii ByaeT UMeTb TOT Xe cambliii uaeHTudukatop PLP_GROUP_ID.

Cneayowume nons noaenstred, ecnu DSLICE_TYPE ‘0'.

- PLP_START: none pasMepom 14 GMTOB yka3biBAET HA HAYanbHYIO NO3MLUUIO NEPBOro NMOMHOr0 Kaapa
XFECframe csasaHHoro PLP B Tekywiem Kagpe C2. B none ucnonb3yeTtcsa cxema agpecanmu siueiiku, onpege-
neHHas B 9.4.3 HACTOSALLEro craHaapra.

- PLP_FEC_TYPE: none pasmepomM 1 6uT ykasbiBaet Ha Tun FEC, ucnonb3yemoro cesisaHHbiM PLP.
dopmat curHanusauun Tuna FEC gorxkeH ObiTe B COOTBETCTBUM C Tabnuuen 44.

- PLP_MOD: none pasmepom 3 Outa yka3biBaeT Ha hopMaT MOAYNALMU, UCMOSNb3YEeMblit CBSI3aHHbLIM
PLP. ®opmat moaynaumm AormkeH oTobpaxkaTbCa B COOTBETCTBUM C TAbnuuen 44.

Tabnuya 44 — ®Popmatsl curHanusaumn nons PLP_MOD u noneit PLP_COD

PLP_FEC_TYPE PLP_MOD PLP FEC type Modulation XFECFrame Length

000 3apesepBuposaHo He onpepenex
001 16QAM 4 050
010 64QAM 2700
011 256QAM 2025

0 16K LDPC
100 1024QAM 1620
101 4096QAM 1350
110 3ape3epBUpOBaHO 1158
111 3ape3epBUpOBaHO 1013
000 3apesepBUpPOBaHO 900
001 16QAM 16 200
010 64QAM 10 800
011 256QAM 8100

1 64K LDPC
100 1024QAM 6 480
101 4096QAM 5400
110 3apesepBUpOBaHO 4629
111 3apesepBUpPOBaHO 4 050
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Mpumevanune — [nuna XFECframe ceasaHHoro PLP onpegenena PLP_FEC_TYPE n PLP_MOD, kak nokasa-
Ho B Tabnuue 44.

- PLP_COD: none pasmepom 3 6uTa ykasbiBaeT Ha CKOPOCTb KOAa, UCMOMb3yemyto CBsi3aHHbIM PLP.
CKOpOCTb KOAA AOIMKHA YCTaHABNUBATLCA B COOTBETCTBUU C Tabnuuei 45. Ecnu PLP_COD ‘101°, To CKOpoCTb
koaa onpeaeneHa PLP_FEC_TYPE. Ecnu B PLP_FEC_TYPE ycraHoeneH ‘0’, To PLP_COD ‘101’ o3Hauaer,
YTO CKOPOCTb Koaa 8/9. B npoTMBHOM Criydae CKOpoCTb koaa pasHa 9/10. Cneayer yunTbIBaTh, YTO NOAAEPXM-
BalOTCA HEe BCE BO3MOXHble komObuHauum PLP_MOD u PLP_COD cornacHo tabnuuam 16, 17.

Ta6nunya 45— dopMaTkl cUrHanNMU3aLuu ckopocTu koaa

3HayeHue nona CKOpOCTb Koaa
000 3apesepBupoBaHo AN NpUMeHeHUS B ByayLuem
001 2/3
010 3/4
01 4/5
100 5/6
101 8/9 (kon LDPC 16K)
9/10(kog LDPC 64K)
Ot 110 go 11 3apesepBupoBaHo AN NpUMeHeHus B byayLieM

- PSI/SI_REPROCESSING: none pasmepom 1 6uUT yka3sbiBaeT, BbINOMHAETCS1 NOBTOpHas obpa6oTka
PSI/SI unu HeT. 3Ta MHOPMALIMSA MOXET UCNONbL30BATLCA NPUEMHUKOM ANSt ONPEeAeneHUs BO3MOXKHOCTU UC-
nosnb30BaHWa cooTBETCTBYIOWMX YacTen PSI/SI. Npu BbinonHeHnn nosTopHon obpabotku PSI/SI B aTOoM none
JOMmKHa ObITb yCTaHOBMNEHA ‘1°, B MPOTMBHOM Cry4ae B none AomkeH ObiTb yCTaHOBNEH ‘0’.

Mpu ycrnosuu PSI/SI_REPROCESSING ‘0’ nosiBnfioTca cneayiowme nons:

- transport_stream_id: 16-paspsagHoe none, KOTOpoe CryXWT METKOW Ans uaeHtTudukauum storo TI1
OT NtoBOoro Apyroro MynbTUNMEKCa B CUCTEME JOCTaBKM B COOTBETCTBUM CO cneumndukauumein ETSI [5).

- original_network_id: none pasamepom 16 6ut cogepxut meTky network_id naeHtucduumpytouyto cu-
cTemy, KoTopas MUHMLMUPYET NOCTaBKY B COOTBETCTBUM CO cneuudukaumein ETSI [5].

- RESERVED_1: none pasmepomM 8 GMTOB 3ape3epBMpOBAHO AN UCTIONb30BaHUA.

- RESERVED_2: none pasmepomM 8 GMTOB 3ape3epBMPOBAHO AN UCNONb30BaHMA B BygyLiem.

CrnegytoLime nons NosBMAIOTCA B LMKIE NOMOC PEXEKLUH:

- NOTCH_START: nomne ykasbiBaeT Ha Ha4yanbHYK NO3ULMIO COOTBETCTBYIOLLEN NONOCHI PEXEKUUU W
[aer LenovncrneHHoe 3HavyeHne aToin nosuuun otHocutensHo START_FREQUENCY. Pazmep nonsi AOmkeH
cocraenAte 13 6utoB unmm 14 GutoB B cooTBeTCcTBMU CO 3HavyeHnem GUARD_INTERVAL. Korga GUARD_
INTERVAL GygpeTt ‘00’, pazMep 3TOro nonsi AOMKEH COCTaBnATb 13 GUTOB M yKasbiBaTh HA NO3ULMIO TPYMMbI
24 Hecywmx B TekyLlem kagpe C2. B npoTUBHOM Cryyae pasmep 3TOro nonsi AOMKEH COCTaBnNAThL 14 GUTOB K
YKaXbIBaTk Ha MNO3MLMIO rpynnbl 12 HecyLwmx B TEKYLLEM kaape C2.

- NOTCH_WIDTH: none ykasbiBaeT LeNOYUCNEHHOE 3HAYEHME LUMPUHBI COOTBETCTBYIOLLEN NMONOCHI pe-
Kekuyuu. Pasmep nons 4omkeH coctaenATe 8 unu 9 6utos B cootseTcTBum co 3Ha4eHnem GUARD_INTERVAL.
Koraa GUARD_INTERVAL ‘00, pasmep 9TOro nonsi AOMMKEH CoCcTaBnATh 8 GUTOB U yKasbiBaTb Ha LUMPUHY B
rpynne 24 HecyLimx B TekyLlem kaape C2. B npoTMBHOM Criyyae pa3mep 9TOro nossi A0MMKeH COCTaBnATh 9 Ou-
TOB U yKa3sbiBaTb LUMPUHY B rpynne 12 Hecywmnx B TeKyLemM kagpe C2.

- RESERVED_3: none pa3mepom 8 OMTOB 3ape3epBUpoBaHO AN UCMNOMNb30BaHUs B GyayLuem.

- RESERVED_TONE: none pasmepom 1 6UT yKa3blBaeT Hanu4yne 3apesepBuUpOBaHHbIX HecyLLmX. Ecnu
B Tekywiem kagpe C2 Hecylume 3ape3epBuUpOBaHbIl, 3TOT BUT AOMKeH ObITb YCTAHOBMEH B “1’, B NPOTUBHOM
cnyyae B none fomkeH 6biTb ycTaHoBneH ‘0. Mo3uuun 3ape3epBUMpOBaHHbLIX HECYLUMX ANsi 3ape3epBUpPOBaH-
HbIX TOHOB B Kagpe C2 npeacrasneHbl B 9.7 HACTOALLEro craHaapra.

- RESERVED_4: 16-pa3psigHOe none 3ape3epsupoBaHO AN UCNOMb30BaHWUs B GyayLuem.

8.3.1 JononHeHune 6noka L1

HononHeHne Bnoka L1 npeacrasnsiet cobon none pasmepom 1 6UT, ycTaHOBNEHHbIN B ‘0’. 3TO none
BCTaBMAETCA MNOCNE AaHHbIX curHanusauuu L1-part2 gns o6ecnevenus onuHel curdanusaguu L1-part2, kpat-
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HOIi 2 (BK/MtOYas AaHHble curHanusauum Ll-part2 n gonosiHeHne 61oka L1) B COOTBETCTBUM C PUCYHKOM 24,
Ecnn nonHaa gnuHa curHanmsaummn L1-part2 He KpaTHa 4ucny 2, TO 3TO MoJie JO/MHKHO 6biTb BCTAB/IEHO B KOH-
e AaHHbIX cUurHanusauun Ll-part2.

8.3.2 CRC gaHHbIX curHanmsauum L1-part2

Kog CRC-32 c obHapyxXeHneMm ownMOGOK MPUMEHEH KO BCeli nocsiefoBaTe/lbHOCTU AaHHbIX CUTHanusa-
umn L1l-part2, Bkawo4van gaHHble curHanmsauum Ll-part2 n gononHeHue 6no0ka L1. PacnonoxeHne nons CRC
MOXeT 6bITb HalifleHo No AsMHe nocsiefoBaTesIbHOCTU curHanusaumm L1l-part2 ucnonbsosaHvem nons 11
INFO_SIZE B 3arosioBke npeambynbl. NMapameTpbl CRC-32 f0/KHbI 6bITb B COOTBETCTBUMU C NpuioxeHunem B.

8.3.3 flononHeHune L1

3TO nosie nepemMeHHOW A/NHLI BCTaBnseTcs nocsie nons CRC B nocnegoBaTeslbHOCTU CUTHaNIM3auunm
L1l-part2, ytobbl O06ecneunTb HeckosibkuM 6nokam LDPC curHanmsaumun Ll1l-part2 oguvHakoBblli pasmep WH-
dopmauun, Korga gaHHble curHanmsauuum L1-part2 cermeHTMpoOBaHbl B HECKO/IbKO G/10KOB M 3TU 6/10KM 3a-
KOAMpPOBaHbl OTAeNbHO. 3HavyeHns Bcex 6BUTOB AonosHeHWsa L1, ecnn fONoO/IHEHME cylecTByeT, yCTaHOB/IEHO
B ‘O.

8.4 KopupoBaHue c Koppekunen ownboK n mogynaunsa gaHHolx L1-part2

8.4.1 Kpatkuii 0630p

AaHHble Ll-part2 3awuuieHbl BHewHUM kogom BCH n BHyTpeHHuM kogom LDPC. [aHHble L1-part2
[OMMKHbI 6bITb CHayana 3akoaupoBaHbl kogom BCH. AnuHa 6UTOB faHHbiX L1-part2 onpepenseTcs CAOXHO-
CTbto 6a3oBoro Cnos [aHHbiX. [laHHble L1-part2 MoryT 6bITb CErMEHTMPOBaHbl Ha HECKO/IbKO 610K0B. [nunHa
CerMeHTMpPOBaHHbIX AaHHbIX L1-part2 He npeBbiwaeT Khth= 7 032. MoaTtomy Ans kogupoBaHus kogom BCH
wnn LDPC npegycmaTpusaeTcs onepauus AOMOJIHEHUA Hy/eBbIMW 6uTamMu. Mocne KoanposaHuUsA MHAOpMa-
umm kogom BCH c go6aBrfieHHbIMU HyneBbIMU 6uTamn, 6UTbl YeTHOCTM BCH po/mkHbI 6biTb fo6aBneHbl K
AaHHbIM L1-part2. O6beguHeHHble gaHHble L1-part2 v 6uTbl YeTHOCTM BCH 3awmuwaloTcsa cokpaweHHbIM U
npokosoTbiMm LDPC 16K kogom co ckopocTbio koga 1/2 (Il = 16 200). S dekTuBHas ckopocTb koga LDPC
16K co ckopocTbio koga 1/2 paBHa 4/9. 3 dekTMBHAA CKOPOCTb KoAda onpegesnieHa Kak OTHOLWEHWe ANHbI
MHOPMaLMOHHOW nocnenoBaTesibHOCTU K ANINHE KOAMPOBAaHHOW nocnepoBaTesibHOCTU. [Moapo6HOCTU co-
KpaweHnsa u npokanbiBaHna koga LDPC 16K onucaHbl B 8.4.3.1, 8.4.3.4 HacToslWero craHgapTta. B kaxpon
KOANPOBaHHOI nocsiefoBaTe/IbHOCTU CUTHanM3auum L1-part2 Ao/KHO 6bITb BbIMNO/IHEHO NepemMexeHne 6UTOB
B COOTBeTCTBMM C 8.4.3.6 HacTosLWero ctaHAapTa, C nocsiegyowmm ee oTo6paxeHneM Ha CcO3Be3ans B COOT-
BeTCTBUU C 8.4.4 HacTosAWero crtaHgapra. Ansa KoAMPOBaHHbIX AaHHbIX CUTHann3aunn L1-part2 ncnonb3syertcs
TOoNbKo hopmat mogynsaunum 16QAM.

CTpyKTypHas cxema MpoLeccoB KOAMPOBaHUA W MOAYNAUUWN AaHHbIX curHanusauum L1l-part2 nokasaHa
Ha puUcyHke 25.

PucyHok 25 — CTpyKTypHasi cxema npoLeccoB KOAMPOBAHWS M MOAYNAUMU AAHHbIX CUTHanuW3auuu L1-part2

B cBfA3n € TeM, 4YTO OJ/IMHA AaHHbIX CUrHanusauum L1-part2 ABnseTcss NepemMeHHO, KONM4YecTBO Heob-
X0OUMbIX KagpoB L1 Takxke mnameHsietcs. Kaxablii naket L1 kagpa FECFrame cooTBeTCcTBYET OfHOMY 610Ky
L1 cnmBona OFDM. Heo6xoanmocTb yBenn4veHus kosmyecTBa naketoB L1 FECFrame npmBoguT K Heobxoau-
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MOCTW TaKoro e yBenunyeHus konndectsa Cumsonos lNpeambynbl B nocnegywwmx cumsonax OFDM. Ecnu
AVHA AaHHbIX L1-part2 npeBblwaeT 3agaHHyo BennunHy NUmat2 maxjer Snfig cornacHo 8.4.2 HacTosAwWero craH-
naprta, To gaHHble L1-part2 gomxHbl 6bITb pasgeneHbl Ha 610Kn?

Bennuuna NUm@AR nax pr Snid cooTBeTCTBYEeT MaKCMMasibHOMY KOJIMYECTBY UH(OPMaLUOHHbIX 6uToB L1
ONA nepefaynm KoaUpoBaHHbIX AaHHbIX curHanusauyuun Ll-part2 yepes ognH cumBon OFDM. Ha pucyHkax 26,
27 nokasaHbl nNpuMepbl 06paboTKM ANA CAefyroWwmnX cryvyaes:

- KogmpoBaHHble AgaHHble L1l-part2 BnucbiBatoTcAa B oguH kagp LDPC FECFrame L1l-part2 B cooTBeT-
CTBUN C PUCYHKOM 26;

- ANMHA KOoAMpPOBaHHbIX AaHHbIX L1l-part2 npesbiwaetr oanH kagp LDPC FECFrame L1l-part2 B cooT-

BETCTBUN C PUCYHKOM 27.
Moapo6HOCTM cermMeHTaumMm onucaHbl B 8.4.2 HacTosWwero craHgapTa.

N 3 XN

Llpart2_max_per_Symbol Llpart2_max_per_Symbol
[ — 1.
[aHHble L1-part2
KoavposaHue
1 Moaynaums s
/

L1_XFEC_FRAME H 11 FEC 1

Kagp C2 CumBon  CumBon  CumBon
Meambynbl  AaHHbIX  AaHHbIX

PucyHok 26 — KogupoBaHHble gaHHble L1-part2

N L1lpart2_max_per_Symbol 3 X N[_ipart2_max_per_Symbol
[JaHHble L1-part2
P LFEC1 L FEC2  LIFEC3
L1 XFEC FRAME L1 FEC 1 L1 FEC 2 L1 FEC 3
L s
Cumeon CumBon Cvmson Cumeon Cumson
Ka'qp C2 Mpeambynbl 1 Mpeambynbl 2 Mpeambynbl 3 [aHHbIX [aHHbIX

PucyHok 27 — [OnvHa KoANPOBaHHbLIX AaHHbIX

B cooTBeTcTBMM C 8.2 HacToswero ctaHgapta B dpopmaTtax nons ‘L1_TI_MODE’ B 3arofioBke npeam-
6ynbl Cumsosia [laHHbIX L1-part2 npegycMoTpeHa BO3MOXHOCTb NMPUMEHEHUSA MepeMexeHUs BPeMeHu K Mno-
cnepoBaTesibHOCTU AaHHbIX L1 FECFrame. OnucaHue n napameTpbl Npouecca nepemMmexeHns BpeMeHu npega-
cTaB/ieHbl B 8.5 HacTosAwWero craHgapra.

Ecnn nocne oto6paxeHunsa kaxaoro L1 FECFrame B CumBosie Npeambynbl OocTaldTCA He3amnosIHEHHbIe
Auelikn, kagp FECFrame L1, Bknto4asa 3aronoBok Ll-part2, uuknmyeckm noBTOpsSeTCA A0 TeX Nop, noka He
6yAeT 3anosiHeH MOJHbIA 670K NpeamMOy/bl, Kak MOKa3aHO Ha pUCYHKe 28. VMIHpopmauusa O CTPYKType LUKIn-
yeckn noBTopsowerocsa kagpa FECFrame L1 B CumBone lNpeambynbl cogepxuntcsa B 3arosioske L1-part2.
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PucyHok 28 — Pacnpegenexve L1 FECFrame Ha 6noku L1 (6n10kn npeam6bynbl)

8.4.2 TMapameTpbl koamposaHusa FEC gaHHbIX L1-part2
[aHHble curHanmsaumm L1-part2 nepegalroTcs B OAHOM WM B HECKONbKUX 6/10kax LDPC B 3aBUCMMOCTH

OT ANMHBI AaHHbIX. KonuyectBo 6n1o0koB LDPC curHanusauuun L1-part2 NLUpat2 FEC BaxonpegensieTca cnegyio-

wum obpasom:

L1part2_FEC_ Block N
Llpart2_max_per_S

roe KUmik _expedonpepensieTca Kak:

Kooty ox paa =2 X L1 INFO_SIZE + 32;

NL@D®2 nax per Sntog (= 4759) sBNSETCS MUHUMa/IbHbIM 3Ha4YeHWEM U3 BCEX MakKCUMasibHbIX 3HaudeHuin Kn
Y/A,0BNETBOPAOLWNX YCNIOBUIO:

inLipartz N@) ~ N Liparz_ce«sx Imoo [AJIA A m
NLipat2 Glis(= 2 808) — uncno fOCTYNHbIX SYeek ANs curHanmnsaymm 1_l-par + 2 B ogHom CumBone OFDM.

MapameTp riMD= 4 ana dopmarta mMoaynsaumm 16QAM.

NLRat (Ki) — givHa 3akogupoBaHHbIX faHHbIX curHanmsaumn L1-part2 ¢ uHgopmaumoHHbiMu 6utamm /C
Ana N Llpart2_FEC_Block ~

MonHasa AgnvHa nocnefoBaTelbHOCTU AaHHbIX curHanusaunu Lil-part2 KUt Bkntoyas nosne fornosiHe-

HUSI, onpefensieTcs Kak:

K —K + K
\lparf2 rXL'\part_ex_pad  rXL\_PADDING .

KonnyectBo nHdopmaumoHHbix 6utoB KggB kaxaom u3 6nokos N UarC FEC Bak onpepensieTca kak:

K. =K I'N
sig rXL1lpart2/ NL1lpart2_FEC_Block.

Kaxabli 610K ¢ MHpopmauuveii, umerowein pasmep Kdg salwuvuieH coefMHEHWEM BHELWHEro Koga
BCH un BHyTpeHHero koga LDPC. Kaxabii 610K fosixkeH ObiTb CHayasa 3akogupoBaH kogom BCH, rge ero
Nbhpaty= 168 6uTbl npoBepkn YeTHOCTM BCH A0/mKHBI 6bIThb A06aB/EHbI K MH(POPMALMOHHBIM 6UTaM KaXaoro
6noka. CBasaHHble NHOPMaLNOHHbIe BUTbI Kaxaoro 6710ka n 6uTel NPoBepky YeTHoCcTM BCH 3awuwmuiaroT-
CS YKOPOYEHHbIM ¥ NPOKOAOTbIM KoaoM 16K LDPC c kogoBoi ckopocTbio 1/2 (3acpdheKTuBHas CKOpOCTb Koaa:
Retf 1 x 1dpc 12 = 4/9)- [1OAPOBHOCTN YKOPOUYEHMS 1 NpokanbiBaHMA koga 16K LDPC onucaHbl B 8.4.3.1, 8.4.3.4

HacTodwero" ctaHgapTa.
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BbiuvcneHne N@IT — KonunuecTBa NpokKanbiBaemMbiX 6UTOB YeTHOCTM LDPC BbINOMHSETCA B COOTBET-
CTBUMN cO cTaHgapTom ETSI [4] (8.4.2).

Mpn ncnonb3zoBaHnun 16QAM nepemexeHne 6GUTOB AO/DKHO ObITb NMPMMEHEHO Ha Kaxaom 6noke LDPC.
Moapo6HOCTN NepemexeHNs 3akoA4MpoBaHHbIX 6GUTOB onucaHbl B 8.4.3.6 HacToswero craHgapta. [emynb-
TUNNEKCMpoOBaHNe B 3TOM C/lydyae BbINOJIHAETCA B cooTBeTCTBUM C 8.4.4.1 HacTosAwero craHgaprta. [laHHble
Ha BbIxofde AeMy/bTunaekcopa oTob6paxalTcsa Ha co3Be3gun 16QAM B cooTBeTCTBUM C 8.4.4.2 HacTosLWero
cTaHgapTa.

8.4.3 KopguposaHue FEC

8.4.3.1 [ononHeHune HynAMU nHopmMaunoHHbIX 6utos BCH

Butbl K , onpegeneHHble B 8.4.2 HacToslero craHgapTta, nocse koguposaHus BCH go/kHbl 6biTb 3a-
KOAMPOBaHbl B KogoBble kKoMGuHauun LDPC 16K (N = 16 200).

Tak kak KggBcerga meHblue KonuyectBa MHOpMaunoHHbix 6utos BCH (Klth= 7 032) ana pgaHHoli cko-
pocTn kopga 1/2, ko BCH gonxeH 6bITb ykOpo4eH. YacTb MHOpMaLNOHHbIX 6uToB Koga 16K LDPC ponxHa
6bITb AOMOJIHEHA HY/NIAMW A1 AONOSIHEHUS UHAOPMaLMOHHbIX 6uToB Khth BuTbl fOMOSHEHUNS HE [O/KHBbI
nepegasatbCs.

Bce nHopmaunoHHble 6utbl BCH, Kbl, 0603HaueHHble {TO, TT ..., T.}, pasgenenol Ha Ngmp rpynn,
@/ K,. /360):

group ~ “dpc

0<k<pgnao<j< Ngmup.

rae X npegcrtasnseTj-yto rpynny 6utos. MapameTpbl koga (Kbh K ) gavbl B Tabnuue 46 Ans gaHHbIX CUTHA-
nnsaunun L1-part2.

Ta6nnua 46 — MapameTpbl koga (Kbch Kldd) 4na gaHHbIX curHanusauum L1-part2
CurHanusauns Kd

CurHanusauus L1-part2 7 032 7 200

Ona 0 <y< Ngap- 2 kaxgas rpynna 6utos X .cogepxuT 360 6uToB 1 nocnegHasa rpynna 6utos X Nyapl
comepxnt 360 - (Kige- Khl) = 192 6mTa, Kak NokasaHO Ha puUcyHKe 29.

Nbch = Klidpc LDPC nHthopmauyoHHble 6UTbI

Kbch BCH nHhopMaLioHHbIe 6UTbI

rast 299 Q
Oas (Tpynna-2T  (rpynna m 1) T8
rpynna rpynna rpynna T rpynna rpynna X  LDPCFEC
6uToB 6uToB ouToB 6uToB 61ToB 9
360 360 - (kldpc - Kb

PucyHok 29 — dopmart gaHHbIX curHanusauum L1l-part2 nocne koguposaHus LDPC

Ona paHHoro K€gKonnMyecTBO [OMOJHAKWMUX HyneBbiX 6UTOB BbluMcreHo kak (Khih- Kg9. Mpouenypa
YKOpOUYeHUsi BbINOJIHAETCA B COOTBETCTBUM cO cTaHgapTom ETSI [4] (8.4.3.1).

8.4.3.2 KopguposaHue BCH

NHopmaumnoHHble 6utbl Khih (Bkntovas Kiih- KggHynesble 6uTbl fononHeHus) B cootBeTcTBuu ¢ 6.1.1
HacTosilero crtaHgapTa A0/KHbl 6biTb 3akogupoBaHbl BCH gns cdopmupoBaHusa nocneposatenbHocTy Nhh
BbIXOAHbIX 61TOB (/0 ... /), Nhth= Kidx
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8.4.3.3 Kop.uposaune LDPC

Butbl N, = K N) Ha Bbixoge koaepa BCH, Bknioyas HyneBsble .uononHMTeanble 6utel (K, — Ks,.g)
1 OUTbI YETHOCTU B(fH (K K..)» $OPMUPYIOT MHGOPMALMOHHBIE BUTBI K A=, 0, ..., Q) ana Ko,qepa
LDPC. Kogep LDPC BbII'IOHHﬂeT cucremaTndeckoe KkoamposaHue VIHd)OpMaLWIOHHbIX 6MTOB K, opc B KOAOBYIO
komBuHaumio A pasmepa N,dpc

A=y iy iy Py Py -, pN,dpc_K) cornacHo 6.1.2 Hacroswero craHgapra.

8.4.3.4 MNpokanbiBaHue 6uToB YeTHocTH LDPC

Mpu ykopaunBaHuM KOAMPOBAHHLIX GUTOB CUrHaNM3aLuu HekoTopble 6utkbl yeTHocTM LDPC  nocne ko-
AupoBaHua LDPC AormkHbl GbiTb NPOKONOTLI. ATU NPOKOMOTbIE BUTLI HE AOMKHLI NepeaasaTbea. Bee Guthbl
uetHocTn LDPC (N, — K,,), 0603HaqeHHbIe {D;, p,, ..., Py, _«}: PA3AENEHbI Ha IPyNMbl YeTHOCTH Q. , Tae
kaxgas rpynna yetHoctu LDPC 6UTOB 4eTHOCTM CHOpMUPOBAHA M3 NOAMHOXECTBA N,dpc - K,dpc cneayowmm
o6pasom:

P ={p, |kmodQ,, =j,0s k<N, Ana0<j<Q

Idpc =/ dp?
rae P, npeACTaBnﬂeT JHO Tpynny 4YeTHOCTH; 3HaueHus Q,,
(N oo = Kigp! Q. = 360 GuTOB.

Idpc

npusBeaeHbl B Tabnuue 8. Kaxaas rpynna umeer

[aHHble 0 KonuyecTBe BUTOB YETHOCTU Npm, KOTOpble OyayT MPOKONOTLI, NpeacTaBneHbl B 8.4.2 Ha-
crosiwero craHgapra. MNpokanbiBaHMe OUTOB YETHOCTU BLIMOMHSIETCA B COOTBETCTBUM CO craHaaproMm ETSI

[4] (8.4.3.4).

8.4.3.5 YnaneHue HyneBbiX 6UTOB AONONHEHUA

Hynesble Gutbl gononHexus (K, , — K, ) JOIMKHbI ObITb yaaneHsl, Tak Kak OHU He OIDKHbI NepeaaBaThCs.
Mocne ypaneHus 6utos ,EI,OI'IOJ'IHeHMH OCTaeTC'r'l CroBO, COCTOsILEE U3 NHGOPMALMOHHBIX BUTOB K, cOnpoBo-
xaaembix 168 Gutamm yetHoctn BCH u (V e K,dpc Npm) 6utamu yetHocTu LDPC.

8.4.3.6 MNepemexeHune 6UTOB AaHHbIX CUrHanusauuu L1-part2
Mpu ucnonb3osaHun dopmara mogynsumn 16QAM ans paHHbIX curhanu3auum L1-part2, kopoas
komBuHauus LDPC anuHbl N, oy COCTOSLLAA U3 UHDOPMALMOHHBIX 6utoB K , 168 6utos yeTtHocTM BCH 1

(9000-N m) 6utoB yeTHocTn LDPC, nogsepraercs B nepemMexurene npoue,qype nepemMexenusa 6utos. Kon-

(bmrypaum nepemexutens outos Ansa cdopMara mogynsuun 16QAM onpeaeneHa B Tabnuue 47.

Tabnwuya 47 — CTpyKTypa nepemexutensi butos

dopmaT MOAYNALMU U KOJOBASA CKOPOCTb Homepa cTpok N, Homepa cTon6uos N,

16QAM 12 N /8 8

Lpart2

Koposas kombuHauusi LDPC nocnepgoBartensHO 3anucbiBAeTcs B NepemexuTens no cronbuam u no-
cneaoBarenbHO CYMTLIBAETCA NOCTPOYHO (MSB curbanusaumm L1-part2 nocneaoeatensHO CHUTLIBAETCA Nep-
BbIM), KaK MokasaHo Ha pucyHke 30.
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Cron6ey, 1 Cron6ey, 8

PucyHok 30 — Cxema nepemexutens 6utos AaHHbix L1-part2 (16QAM)

8.4.4 OTob6paxeHne 6UTOB Ha co3Be3ans

Kaxgaa kopgosasA komb6uHauma LDPC nocne o6paboTks B nepemexutene 6utos, oTobpaxaeTcs B CO-
3Be3auA. [laHHble curHanmsauumn part2 aBAslOTCA NepBbIM AeMY/IbTUN/EKCMPOBaHHbIM CNI0BOM B sivelike Co-
rnacHo 8.4.4.1 HacTosllWero ctaHgapTa, c/loBa siueliku oTo6paxarTcsa B CO3Be34UsA corsiacHo 8.4.4.2 HacTos-
lero crtaHgapTa.

8.4.4.1 [emynbTunnekcnpoBaHue faHHbIX curHanmsaumm L1l-part2

MocnepoBatenbHocTn 6utoB NUm@2 (=Kd9g+ 168 + 9 000 - NpJO kaxaoro KoAoOBOro csoBa C nepeme-
XeHunem 6uToB LDPC f0nXHbI 6bITb OTO6paxeHbl B CO3BE3AUA NEPBbIM AeMYNbTUMNEKCUPOBaHNEM BXOAHbIX
6UTOB B NapasnfesibHble C/0Ba AYenkn ¢ Nnocnefyrowmnm oTobpaxeHnemM 3TUX CNOB B 3HAYEHUS CO3Be3aus.

KonnyecTso BbIXOAHbIX Ayeek [JaHHbIX 1 3D HeKTUBHOE KOMMUYECTBO GMTOB Ha Aveiiky MIDonpegeneHbl
B Tabnuue 48.

BxogHoii moTok 6uUTOB N AeMynbTunnekcupoBaH B cy6Tokn Nabdiens kak nokasaHo Ha pucyHke 16 B
6.2.1 HacTosiwero crtaHgapTa. KonuuyectBo NaldHmens onpegeneHo B Tabnunue 48. MNMoapo6HOCTU AeMY/bTU-
naekcupoBaHMs onucaHbl B 6.2.1 HacTosiwero ctaHgaprta. Ana dopmata mogynsauum 16QAM napameTpbl
LeMybTUMNNEKCUPOBaHUA GUTOB sAYelikn nokasaHbl B Ta6nuue 14 B 6.2.1 HacToswero ctaHgapra.

Ta6nunya 48— MapameTpbl oToGpaxeHus 6UTOB B CO3BE3ANSA
dopmat Mogynsauumn neo KonunuecTBO BbIXOAOB AYEEK faHHbIX KonuuectBo cy6notokos /Valdrens

16QAM 4 AU N4 8

B efyuyae cpopmarta moaynsumm 16QAM crioBa Ha BbIXo4e AeMynbTunnekcopa wupuHoii Naldens [b0da
ija3,qeneHb| Ha gBa cfoBa WupuHoii Lo =Nabstears/ 2, [yaato..y IMOD] n \yO2do+r. ¥,AIMLL_[1 kak onuca-
HO B 6.2.1 HacTodWero craHgapTa.
8.4.4.2 OTo6paxeHne B co3Be3ans QAM
CnoBa fiYelrikn KogupOBaHHbIX AaHHbIX CUrHanusauuun Ll-part2, [y yIM] oTob6paxeHbl B cO3Be3aUA
f cornacHo 6.2.2, rge q — WHAEKC siveiikn B KaxAoM kogoBom cnoBe LDPC c nepemexeHuem 6uToB. [ns
KaX[0ro KofoBOro C/i0Ba AaHHbIX curHanusaymm Ll-part2 o/mkHO BbINONHATLCS ycnosue 0<q< NMD pr Bak

b Nsubslrea

57



FOCT P 55938—2014

8.5 TllepemexeHne BpeMeHU faHHbIX curHanusaugmmn Ll-part2

Llenbto nepemexeHns BpeMeHU AaHHbiX L1l-part2 saBnserca o6ecnevyeHne NOBbIWEHHONW YCTONYMBOCTH
nepegayn faHHblX curHanusaumm L1l-part2. Npouecc nepemMexeHus BpemMeHW AaHHbIX L1l-part2 naeHTu4veH
cniyyaro nepemexeHus Cnos [JaHHbIX 3a UCK/IKOYEHMEM TOrO, YTO MW/IOT-CUTHa/bl U 3ape3epBUpPOBaHHbIE TO-
Has/bHble Mo3uuMn B Npeamobysie NOSIHOCTLIO UCK/IIOYEHbI U3 rpoLecca nepemMexeHuns.

MepemexeHne BpeMeHU BbINOJIHAETCA Ha YPOBHe AaHHbIX L1-part2 no L1 XFECFrame c noBTOpeHnem
3aronoska L1 gna 3anonHeHns NpornyckHol cnoco6HOCTU cnmBonia 610ka L1. BapnaHTbl CTPYKTYpbl AaHHbIX
cuUrHanusaumm npu nepemMexeHnm BpeMeHW faHHbiX 6710ka L1 npy pasnuyHbiX napameTpax nepemexeHus:
L1_TI_MODE = ‘00", L1_TI_MODE = ‘OT, L1_TI_MODE = ‘10’ nsobpaxeHbl Ha pucyHke 31.

Mone L1_TI_MODE yka3sblBaeT Ha rny6uHy nepemMexeHns BpeMeHu faHHbIX L1-part2 n nepepaetca B
3arosioBke curHanmnsauumm L1.

L1_TI_MODE = ‘00’ o3HayaeT, 4TO NepemMexeHune BpeMeHU ANA AaHHbIX CUrHanmsauum L1l-part2 He Bbl-
MosHAETCA.

L1 _TI_MODE = ‘01’ 03HayaeT, YTO BbINOJIHAETCSA ONTUMasibHasi HACTpoOiika ry6uHbl NepemMexeHusi Bpe-
MeHN, paBHas MUHMMa/lbHOMY KOo/n4yecTBy cumBosioB OFDM, HeobxoguMmbix Ansd nepeHoca 6no0ka L1, nnim
NLpato fec ©,,(g4eTannsauma npouecca cermeHTaumm gaHHblx L1-part2 gaHa B 8.4.2 HacToslwero craHgapra).

L1_TI_MODE = ‘10’ 03HauvaeT, 4To rnybuHa nepemMexeHus BpeMeHU ycTaHOBJ/ieHa paBHOW 4 cumBoOsiam
OFDM, Kak 3TO nokas3aHo Ha pucyHke 31.

L1 XFEC- XFECFRAME1 XFECFRAME2 XFECFRAME1 XFECFRAME2 XFECFRAME1 XFECFRAME2

FRAME
Mepemexe-
Hve
BpeMeHM \ \
\ \
B0z 3 E 3 3
3arofnoska 3 3 3
L1 \ 3
I~ \ &\ 3
| =_ =_
' T~ S~ -
3 3 3 3 3
MoBTOpEHME 3 3 3 3 3
3
|
I( 7,61 My, " 7,61 My H 3
I( 7,61 My, >|
MepemexeHne BpemMeHn PexuM nepemexxeHns [ny6uHa nepemexenns = 4
npumensietca (L1_TI_MODE = ontuMasbHbil (L1_TI_MODE = (L1_TI_MODE ="10"
'00") L)

PucyHok 31 — lNepemexeHne BpeMeHu JaHHbIX curHamsaumm L1-part2

Bce Aueiikn [LaHHbiX L1l-part2 nocne oTto6paxeHUs B cO3Be3auUs CrpynnupoBaHbl B oavH 6510k L1 TI.
MpoAo/MKNTENBHOCTL Nepuoja NepeMexeHns BpeMeHn TpBblYMCASAETCA:

TP=T SX Nu _TLDEPTH.

roe Ts— nonHas npogonxkutenbHocTb cumBosia OFDM, NLL Tl CEPTH— rny6uHa nepeMeXxeHuss BpeEMeHU, onpe-
pneneHHasa nosem L1_TI_MODE u coobueHHas B"3arosoBke curHanmsauum L1.
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MepemMexunTenb BpPeMeHU BbINOMHEH B BUAe 6/10Ka «CKPYUYEHHbIX» CTONGLOB — CTPOK NMeEpeMexuTens,
Kak 1 B cnydyae nepemexuntensa Cnos faHHbix. KonnyectBo cTpok JI/ namsatn Tl pasHo /Vtl Tl OBPTH
KonnuyectBo cTton6uoB J1/, Bbluncnsaercsa:

N =N

c MOD_TotaI/N L-\_TI_DEPTH

MpumeuvyaHune — BenuuumHa /Um TTOEPH gomkHa 6bITb HE MeHee MUHUMasIbHOro Kosindectea CumBosioB OFDM,
KOTOpble HeobxoauMbl ANs nepeHoca /IM'a® FECBax 6nokos L1. JeTannsaumsa HeobxoAMMoro Kosmyectsa 6uToB 1 aveek
0N nepeHoca AaHHbIX L1-part2 npuBeneHa B 8['4.2 HacToALWero craHgapra.

BxofHble siyeiiku faHHbIX cUrHanusaumm Ll-part2 nocnepoBaTesibHO 3anMcaHbl B namsaATe Tl B guaro-
Ha/lbHOM HampaBJ/leHMU W CYUTbIBAOTCA NocsiefoBaTe/IbHO MOCTPOYHO, KaK NOKa3aHO Ha pucyHke 32.

MepBas Ayeiika

0X ' 6nokaTI 3AMNCb

Crtpoka O X . 44 2 o N TCE ,95r.44 .. ..r,99,,46 .. ..r 103
N > . i N 4 i}
y - \ I sor vl M pbws 1 Yiiob 49 .t A

T “ 4 1\ Y .

Y \ Wy e Ve e e T 1} ,9q? 46 1 ,10> ,l5_|0J|

Crpoka i \ 4 o 4 43! \ i
NCTpOKa _ :!l "K % _%(_ K A u94] A3 . )éag-l © i pl
yry! y Yy 4y y 4y y 4y y
Cron6ey 0 Cronb6el, Mcrontey -1

MepBas Aveiika

PucyHok 32 — lMepemexeHne BpeMeHWN AaHHbIX cUrHanunsauumn U
(NMOD_TOTAL =208, NLI_TI_DEPTH = 4)

Ecnn npeanosioXuTb, 4TO ¢/ — BXOAHbIE AYeKN faHHbIX curHanu3auum Ll-part2 nepemMmexuTena BpemMe-

Hu (rge i=0, ..., Nmod Tatg- 1), C — uHpaekc ctonbua, R — uHpekc cTpoku, TC/— napameTp CKpy4yuBaHus, TO
C , Ta, R cBfAA3aHbl COOTHOWEHUAMMU:

C|:/ mod NC’
=C mod/V,
R = (+ (/div/V.)) mod /V,

Kaxgasa no3nuns siveiikn B namsaTn Tl yHUKaNnbHO onpepeneHa koopauHaton (R, C). Aueikn d paHHbIX
L1l-part2 3anuncaHbl B no3mumnsax (R, C) B cooTBeTcTBUM cO cTaHAapTom ETSI [4] (8.5).

MpumeyaHne — CTpyKTypa npouecca NnepeMexeHns BpeMeHN He J0/1KHA U3MEHATbLCA Mocse co3faHusa Kagpa,
XOTS HU NUNOT-CUTHa/bI, HN 3ape3epBUpPOBaHHbIE MO3ULMK TOHOB B NPOLLecCe NepemMexeHnss BpeMeHn faHHbixX L1-part2 He
y4yacTBYIOT. B 9TOM OCHOBHOe OT/IMuMe nepemexutens AaHHblx L1-part2 ot nepemexutensa Crnos [aHHbIX.
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9 ®dopmunposaHme Kagpa C2

B aTom paspgene onpegenatlTca napameTpbl npouecca dpopMmupoBaHua kagpa Cuctembl C2. dopmupo-
BaTe/lb Kagpa MOHTUpPYeT a4elikn CumsosioB MNpeambynbl 1 A4eikn Kaxgoro n3 Cnoes [laHHbIX B MacCuBbl ak-
TUBHbIX A4yeek OFDM, cooTBeTCTBYylOLWMNeE CTPYKType npeambynbl 1 kaxgomy n3 Cnoes AaHHbiXx 1 CUMBOOB
OFDM, KOoTOpble COCTaBNAT MNOJIHYI CTPYKTYpPY Kaapa. dopmupoBaTtenb kagpa paboTtaeT B COOTBETCTBUU C
AVHaMnyecKol nHdopmalmein, npegcTaB/eHHOW NIaHMPOBLYMKOM corslacHo 5.2.1 HacTosAwero craHgaprta, u
B COOTBETCTBUM C KOHpurypaumen cTpykTypbl Kagpa.

9.1 CTpykTtypa Kagpa C2

CtpykTypa Kagpa C2 nokasaHa Ha pucyHke 33. CTpykTtypa Kagpa C2 Bknw4yaeT Lp (Lp> 1) CumBoO-
nos MNpeamb6ynbl, conpoBoxaaeMbix Ldta CumBonamu [JaHHbix. B yacToTHOl o6nactm CumBonbl lpeamby-
Nbl pa3fensaiTcsa Ha cMMBO/bI 6/10ka L1 ¢ ogMHaKoBOlM MPOMYCKHOW CMOCOGHOCTbLIO (MOSI0COVM MpPONyCcKaHWs)
(3 408 nogHecywmx B nonoce yactot 7,61 MIy). Cnon [aHHbIX UMET NPOU3BOJIbHYIO (CNy4arHy0) Nponyck-
HYI0 CNOCOBHOCTb, OrpaHMYeHHY0 MPOMYCKHOW CMOCOGHOCTbLIO cMMBOa 610ka L1. YacToTbl NOMOC pexeKkumn
MOryT BCTaBNATbCA B curHan C2 Ha MHTepBane gnutenbHoctn Kagpa C2. Mpoueaypbl BCTaBKM YacToT MOJioC
pexekuun onncaHbl B 9.3.5 n 9.4.1.3 HacToALWero craHgapTa.

Kagp C2 HaunHaeTcs ¢ cumBona npeambynbl (Lp (4O/MKHO 6bITb HE MeHee O4HOro cMMmBOJia), CONPOBO-
XAaeMoro cuMmBosiaMn faHHbIXx Ldata

MapameTpbl cMMBO/IOB npeambysnbl npegcTtaBaeHbl B 9.3 HacToswero crtaHgaprta. CMmBobl 6510ka L1
cnmBoOa (CMMBOIOB) NpeamMbynbl o6ecneuynBaldT CUHXPOHU3ALMIO BPEMEHWN N YACTOTbl U TaKXe NepeHocC AaH-
HbIX curHanu3saumn Ll-part2. NapameTpbl nepegayvn faHHbIX curHanusaumm Ll-part2 onvcaHbl B 8.3 HacTtosA-
Lero ctaHgapTa; napaMmeTpbl NPOLECCOB MOAYNALUN, KOPPEKLMN OWNBOK, KOANPOBAHUN N OTOBPaXEHNA 3TUX
[aHHbIX B cumMBOJiax 6s10ka L1 onucaHbl B 8.4 HacTosAwero ctaHgapTa.

Bnok L1 ¢ 3408
noAHecyLLMA

YactoTa

CumBon 0.0 6r1oka Cuwmsan 0.1 6noka CumBon On -1 6noka E
L1 L L1 =
CvMBO/IbI o M
OFDM 0
npeam6y/ib ©
LP Cumson Lp - 1.0 Cvmon Lj -1.1 CumBon Lp -1 .+l
6noka L1 enoka .1 6noka L1
Kagp C2 CumBon CumBson Cumson CumBon Cumson
(CuimBornbl LaHHbIX 0.0 AaHHbIX 0.1 OaHHbIX 0.2 baHHbIX 0.k-2  AaHHbIX 0.k-1
Kaap <
OFDM) Cumson CumBon s Cumson Cumson Cunson
[aHHbIX 1.0 AaHHbIX 11 % OaHHbIX 1.2 LaHHbIX 1.k-2  AaHHbIX 1.K-1
noeamGyIb! Cumson Cvimeon o Cvimson Cumson Cumson
P | fy [aHHbIX 2.0 [aHHbIX 2.1 g OaHHbIX 2.2 OaHHbIX 2.k-2  AaHHbIX 2.K-1
=
. 3
. =
CumBON AaHHbIX CUMBOS AaHHbIX CyMBOA faHHbIX CvimBon AaHHbIX  CvMBOST AaHHbIX
l-data" A ~data " A w -2 I-data" "2 |-data"
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9.1.1 NMpogomxntenoHoctTb Kagpa C2

Hauyano nepsoro CumBona MNpeambynbl aBnsetca Hadyasnom Kagpa C2. O6nactb gaHHbiX Kagpa C2 co-
cTonT u3 Ldtacumsonos (Ldag- 448 — npubnusutenbHo 203,8 mc ansa Gl = 1/64 unu 202,2 means G/ = 1/128,
Tu= 448 wmKc).

KonuyectBo Lp CumsBonos lMNpeambynbl cogepXuTca B MHPoOpmaumMn o A/IMHEe B Hayane Kaxgoro 6s10ka
curHanmsaumm Ll-part2, ncxogs m3 atoro NpoAo/mkmTenbHocTb Kagpa C2 onpefenatoT:

7C= (L+LH,) x T

9.2 TllocnepoBaTeNlbHOCTb OMOPHbLIX MUIOT-CUTHAOB

9.2.1 MocnepoBaTeNbHOCTb CKPEMOINPOBAHUSA AAHHbIX

OnopHas nocsiefoBaTe/IbHOCTb UCMNO/Mb3YeTCA ANA CKPeMO/IMPOBaHUA faHHbIX NpeaMmbynbl U AN MOAY-
nAunM NunoT-curHana.

MNcespocnyuaiiHana nocnegosatenbHocTb (MCM) w dpopmupyeTcsa B COOTBETCTBMM C MOPOXAAKOWNUM Mo-
nuHomom X I+ X 2+ 1. Cxema reHepatopa [CI npegctaBsieHa Ha pucyHke 34, rae w siBAsieTcs /-M BbIXOA-
HbIM 3HayeHnem reHepartopa [lCII.

WHuymmnpyto-
was 1 1 1 1 1 1 1 1 1 1 1 Mocnenosa-

PucyHok 34 — ®opMmupoBaHue nceBaocyyaiiHoii nocnefoBaTeibHOCTH

Pernctp cgsura mHuumanuampyetcs B cocTosiHMe ‘1’ Tak, 4to6bl MCIM Hayanacb ¢ w0 wv W2 ..=
=111111,1,1,1,1,1,0,0...

9.2.2 TMMocnefoBaTeNbHOCTL CKPEMOGIMPOBAHMA NMUIOT-CUTHANA
MunoT-curHans.l AOJ/DKHbI MEPEHOCUTb YHUKa/IbHYHKO NnocsieaoBate/ibHOCTb CUHXPOHU3auUnn.
nOCI'Ie,CI,OBaTeI'IbHOCTb onpeanesnieHa Kak:

=wk® w'(, rge / = (K mod Ku) /D p,

roe  w'(— /-/ Bbixog reHepaTopa MCII;

wk— k-ii BbIxog OMopHOV nocnefoBaTeNibHOCTM, onpegeneHHon B 9.2.1 HacToswero craHgapTa.

Dp onpegenseT war pasfgeneHus NuaoT-curHanos npeambynbl, Dp = 6. Heo6xoAMMO NOMHUTb, 4TO /
BCerja MMeeT LefsloYnCc/ieHHOe 3HadyeHue, NOCKOJIbKY OMOopHas nocnefoBaTe/lIbHOCTbL OonpejenieHa TONbKO AN
nosvunii nunot-curHanos (k mod Dp= 0).

MocnepoBaTtenbHocTb MNCIM w\ cchopMmupoBaHa reHepaTopoM B COOTBETCTBUM CO CXEMOI Ha pUCyHKe 35.
Ero nopoxgatwwmini noaNHOM AoxeH 6biTb Buga X 0+ X 3+ 1.

Pernctp wHuymanmusupyetcsa B cocTosiHuMe ‘1’ Tak, 4T06blI [MCM Havyanacb c¢ w/Q Wv w'2.. =
=111111,1,1,1,1,0,0...

61



FOCT P 55938—2014

VHnupmpyto-
was 1 Mocneposa-

PucyHok 35 — Cxema reHepatopa MNCIMN gna mooynaumm nunoT-CUTHa/10B

9.2.3 OnopHasa nocnepoBaTenbHOCTb NUIOT-CUTHaNa
MunoT-curHansl npeam6ysnbl AO/MKHbI GbITb MOAYNMPOBaHbl AnddepeHumnansHoit BPSK. MocnepoBa-
TeNIbHOCTb OMOPHbIX MUAIOT-CUTHAMNOB A8 KaXA0N no3uumm K nunoT-curHana OFDM onpegensertcs:

r.=wp ecnm k mod K,, =0;
rk=rk6 © wpls nHom cnyuae,

rae “LoNXeH yaoBNeTBOPsATb YC/IOBUIO KPATHOCTU UHAEKca K 6.

9.3 CumBon Mpeambynbl

9.3.1 Kpatkoe onucaHue Cumsona MNMpeambynebl

B Hauane kaxpgoro kagpa fos/hkeH nepegasaTtbcs Cumson Mpeambynbl. Cumson Mpeambynbl co3gaH
¢ Lp Cumsonamn OFDM. MapameTpbl OFDM CumBona [lMpeambynbl aHanornyHbl napametpam CUMBO/OB
JaHHbIX. B yacToTHOW o6nacTtn npeambyna nogpasgeneHa Ha 610k curHanusaumy L1, Kaxablli 6710k curHa-
nusaumn L1 conepxut BClo nHdopmauuio o L1-part2 B COOTBETCTBMM C pasfesioM 8 HacToALWero ctaHaapTa.

Ayelika OFDM BynpoweHHOM Buge onpegenserca gnsa 3HavyeHunin k= 0,..., co. IT0 onpefeneHne MoXxHo
ncnonb3oBatb A5 Hecywmux OFDM Tonbko B MHTepBane 3HavyeHuih Knin< k < KTax, rae Knin n KtaxsaBnatoTcs
camoil HU3KOI 1 caMOol BbICOKOW YyacToTaMu curHana C2. 3Ta CTpyKTypa nsobpaxeHa Ha pucyHke 36.

Brok
curHanusaumm

PucyHok 36 — CTpykTypa CumBona Npeambynbl B 4aCTOTHOM ob6nactu
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9.3.2 lNepemMexeHne 4acToThl

Lenblo nepemMexeHWs 4acToTbl Mpeambysnbl siBAsSieTCA pasfjesieHne cocefHux GUTOB ANA 3aluTbl OT
nakeToB OLINGOK.

[na aToro ncnosib3yetcs nepemMexunTesib YacToTbl, aHa/IOTMYHbIM nepemexuTento yactotbl Croes [laH-
HbIX cornacHo 9.4.5 HacToswero ctaHAapTa, KoTopblii o6pabatbiBaeT NLI=2 840 saueek QAM kaxgoro 6,10ka
L1.

BekTtop nepemexeHus Ap= (ap0,apv apN ) onpegenen:

api wn = Xipg 19 YeTHbIX cMMBosioB B npeam6yre (Ipmod 2 = 0) npu g =0, 1, ... Np- 1;

ap =X. W ,AS19 HEYETHbIX CUMBOJIOB B npeambyne (/. mod 2 = 1) npmug=0, 1, .., N - 1
pPpa PHQ 3 P

c yctaHoBko NDaak Np= 2 840.

9.3.3 BcTtaBka nuioTt-curHanos

MunaoT-curHanbl Kaxgoro 6s10ka curHanvMsauuu onpefesieHbl YHUKaslbHO U 06ecrneynBaldT CUHXPOHU-
3alMi0 BpeMeHW W 4acToTbl npeamb6ynbl. B oT/MuMe OT HOPMasibHbIX MUIOTOB-CUTHaNOB, MUAOT-CUTHAsbI
npeam6ynbl nNepefarTCsA C TOW Xe camoii MOLWHOCTbIO, Kak W AaHHble. 1A NUAoT-CUTHaNoB MCMo/b3yeTcs
anddepeHunposaHHas BPSK, gatowas npMemMHUKY BO3MOXHOCTb CUHXPOHU3MPOBATLCA MO 3TON AnddepeH-
LManbHO 3aKOoAMPOBaHHOV ONOPHOW MHopmauuu.

1 1
MHpekc O 6 2 8

HECYWE .0 00O CII0 OOBOOOCCH ccxio 30C
MepBbiii 610K

curHasmsaumm L1
(Kn - 3408 sueek)

NO bW

¢ TwmnoT-curHan O [aHHble curHammsaumm L1
PucyHok 37 — bnok curHanusauum L1

9.3.3.1 PacnonoxeHus nunoT-curHanos npeambynbl
Hecywune OFDM CumBona Mpeambynbl ABAAKTCA MUAOT-CUTHaNamMmu MNpu BbIMOJIHEHUN Crieaylowero
ycnoBus:

K mod Dp=0,
rae DponpegensieT HTepBasa pasfenieHnss nNuaoT-curHasnoB npeam6Gynbl, Dp= 6.

9.3.3.2 Moaynauma nunoT-curHanos npeamoybl
MnnoTt-curHanel AOJ/DKHbI MOAy/MpOoBaTbCA Kak:

N {epld = Apx2(M 2-18,
["{c;,u }=0,

roe App= 1 siBniseTca amnanTygoii NUAoT-CUrHasioB npeam6ybl, rkonpegeneHa B 9.2.3 HAcTOAWeEro ctaHaap-
Ta.

9.3.4 OTob6paxeHne n ckpembanpoBaHue gaHHbIX CUTHANM3auun

Auerikn OFDM, He 3aHATble NUNOT-CUTHaNamMu, NepeHoOCAT AaHHble cUrHanmsauuun. [aHHble curHanun-
3aUMn B HaCTOTHOIM 06/1acTu ABASAIOTCA LUUKANYECKMMU, OHW AO0/IKHbI OblTb CKpeMbnvpoBaHbl. CofepxaHue
KaXAo0i npeambynbl AaHHbIX ayveiikn OFDM /(onpepenseTcsa Kak:
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Re{C,p} =Re K pH-1)W
Im{c;"} =Re{a;g}-(-ir*
npn g= (K mod Kun) - \(k mod KPL/ 6],

rae apq — ABNseTCsA BbIXOAOM MepemexuTens yactoTbl cumsona OFDM /pc uHgekcom q\
WK — sABnsieTcs K-M BbIXOAOM OMOPHOW MocsefoBaTeNlbHOCTU, onpegesieHHol B 10.3 HacTosiLwero
cTaHjapTa;

Kn =3 408 — konuyectso OFDM Hecyuwmx B 6/10Ke curHanmnsauum L1.

Kak npaBuno (B 4acToTHOI o6nactu), Cnoun [aHHbIX HE cOBNagalT C 6/10KaMu curHanmnsauum L1, okHo
HaCTPOWNKN MPUEeMHMKa COAEPXWUT YacTu pas3/InyYHbIX 6/10KOB curHanusaumm L1. 3To ob6ecneynBaeT BO3MOX-
HOCTb M3MeHeHUs nopsgka o6paboTKM BK/IHOUYEHHbIX Hecylwmx. CxeMma 06paboTKN BKOYEHHbIX HECYLNX AN
novcka 61oka L1 B 4acTOTHOWM 06/1aCTU HAcTPOliKM NMpueMHuKa (nocse 6bICTPOro nNpeo6pasoBaHns dypbe Ha
CTOpPOHEe NMpuUeMHUKa) nokasaHa Ha pucyHke 38.

YacToTa HacTpoiikm ft

Bnok L1 \ Bnok L1 Bnok L1
T-1 %, #T H#T+1
0
* e Vmmmmeeeeeeee
y OKHO 4acTOoT Holi 06n1acTn

HacTpoiiki NpUeMHVKa

MepeynopsiAoyeHHbIN
6nok L1

PrcyHok 38 — ®opmupoBaHue nonHoro 6noka L1 n3 gByx YacTuyHbix 610K0B L1

B 3aBNCMMOCTM OT 4aCTOTbl HACTPOWKN NpuemHuka ft(dakTnyeckas nosmuma HacTpolikm Hecyweint OFDM
kak mod KP) nepeynopsgo4YeHHblli 610K L1 ¢ M3SMeHeHHbIM NOpAAKOM (BKMOYasA NUIOT-CUrHaNbl) ONUCaH cre-
aywouwnm obpasom (Npumep npueMHuka 3 584 Hecylmx):

f, mod Kn < 1704: L1_subcariers = [L1m(ft ... (ft+ 1704)), L1ml ((ft+Ku - 1703) ... KJI;
ftmod KW > = 1704: L1_subcariers = [L1m((7,-1703) ... KL, LIm (1 ... (f-K u +1704))],

rae m — mnHpekc 6noka L1,

9.3.5 Tlonocbl pexekymn B cumBoaax npeambynbl

Mo aHanorun co Crnosamun faHHblx CuMBO/bI MpeaMbysibl MOTYyT COAEPXaTb MOMOCHI PEXEKUUN. AYeikn
B NnoJjiocax pexekunn npeambynbl AO/MKHbI CcO34aBaTb MNogaBfieHHble Hecylimne. MNonockl pexekumn npeamoy-
/bl coBMNagatmT € nosocamu pexekumm Cnos [laHHbIX, TO eCTb COAEpPXaT Te e caMble nojaB/ieHHble Hecylme
OFDM. Monockl pexekymnn gnsa CumBonos MNMpeambynibl MOryT ObiTb Y3KOMNO/OCHBIMWU U LUMPOKOMO/IOCHbIMW.

9.3.5.1 Y3KononocHas pexekyus

MHTepBas 4acTOT Y3KOMOJIOCHOU pexeKkunn coaepxut He 6onee 48 nogHecyuwmx OFDM. MNponyckHas
cnoco6HocTb CnoeB [laHHbIX KpaTHa Be/IMYMHEe AUCKPETHOCTM 3alnTHOro nHtepsana (11,23, 35, 47 Hecywmnx
ans Gl = 1/64 wnn 23, 47 Hecywmx ans Gl = 1/128).

OTCcyTCTBUE AaHHbIX CUTHanu3aumm L1 B criyyae y3KOMOJIOCHOW pexeKuun KOMMEeHCUpyeTcsa AaHHbIMM,
cogepxawmmmca B npeambyne FEC. B nto60M 4acCTOTHOM KaHasle € Mosiocoii nponyckanust 7,61 Ml pgony-
CKaeTCs TONIbKO OZHAa Y3KOMOJ/I0OCHaA pexekuus.
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9.3.5.2 LLiInpokononocHas pexeKkuus

LLnpokononocHasa pexekumss UMEET MoSocy NpOonyCcKaHusA, BKIOYAIOLWWLYIO HEe MeHee 47 Hecywumx. OAns
aekoanposaHns Cnosa JaHHbIX TIOHEP NMPUEMHUKA HE JAOMMKEH HACTpanBaTbCa Ha 00NacTb C LUMPOKOMNONOCHOW
pexXeKUMnen, Tak Kak B 3TOM CIly4ae He MOXET OblTb rapaHTUPOBAHO HAAEXKHOE AeKOAUPOBAHME JaHHbIX CUrHa-
nu3auum L1 (otcytcTeytowme 6rnoku L1 B npeambyne FEC He mMoryT ObiTb BOCCTAHOBINEHbI BO BCEX CMy4asXx).

LLInpokononocHasa pexxekuusa He AOImkHa npuMeHaTbca B Cucteme C2, ecnm AOCTyNHA XOTA Obl 0gHa
coceaHan HenpepbiBHas obnacTte 6noka curHasauum L1, cogepxawas 6onee 3 408 Hecywmx. 3TO OrpaHu-
YeHWe MOo3BONUT NPUEMHKKY NPW NEPBOHAYANBHOM BXOXAEHUUN B CUHXPOHU3M ¢ Cuctemon C2 pacnosHaBatb
LUMPOKOMOSOCHYIO PEXEKLMIO ¥ MOBTOPHO HACTPauMBAaTLCA HA AMana3oH YacToT COrnmacoOBaHHbIMU LaHHbIMM
curHanusauum L1.

LLInpokononocHbIE NONOCH! PEXEKLUMM AOMKHBI BCerga pacnonararecs mexay Cnosamu JaHHbIX.

9.4 ®opmupoBaHue Cnoa JJaHHbIX

Cnowu [JaHHbIX MOXXHO pacCMaTpUBaTb Kak OTAENbHbIE KaHarbl, MeXay KOTOPbIMU NEePeMEXEHUE HE Bbl-
nonHaetca. Havyano kaxgoro Cnos OaHHeix naeHtuduumpyerca Hecywen OFDM KDS’ mie & OKOHYaHUE — He-
cywennt OFDM K, ..

Cnowu [aHHbIX AOMKHbI HAYMHATHLCA U 3aKAHYUBATLCSA MO3ULUAMU PACCPEAOTOMEHHbIX NMNOT-CUTHATOB.

9.4.1 PacnonoxeHue Cnoes [JaHHbIX

9.4.1.1 Ha4anbHble U KOHeYHbIe Hecyme OFDM Cnoes [JaHHbIX

3HayeHna HayanbHOWM M KOHEYHON HecyLmx YacToT Cnoes [laHHbIX 0TODpaXKaloTcA B NOMAAX CUrHanm3a-
uun L1: START_FREQUENCY, DSLICE_TUNE_POS, DSLICE_OFFSET_LEFT u DSLICE_OFFSET_RIGHT.
B 10 Bpems kak nona START_FREQUENCY u DSLICE_TUNE_POS aBnsioTCA KBa3uCTaTUUHbIMU MEXAY
pa3nuyHbiMu Kagpamu C2, nons DSLICE_OFFSET_LEFT u DSLICE_OFFSET_RIGHT MoryT u3ameHsiTb 3Ha-
YEHUA HECYLLMX YaCTOT B KaXXAOM Kaape B 3aBMCMMOCTU OT BbIOpaHHOro pexuma. MNockonbky Cnou JaHHbIx
AOMKHbI HAYUHATLCA U 3aKaHYMBATLCA B NO3MLUSIX PACCPEAOTOUEHHBIX MUMOT-CUTHANOB, CUrHaNM3auus o va-
CTOTax 3aBUCUT OT 3HaYeHUs D, (KoTopoe 3aBUCUT OT pasmepa 3aLUTHOTO MHTEPBAsa COracHo Tabnuue 34).
Kpome Toro 3HaueHne START_FREQUENCY f0mkHO GbiTb KpaTHO BenuuuHe D, .

Takum 06pa3om, 3HAYEHNUSA HaYanbHbIX U KOHEYHLIX HECYLUMX YacTOT Cnos [laHHbIX AOMKHLI onpeae-
nATLCS:

= (DSLICE_TUNE_POS + DSLICE_OFFSET_LEFT) x D, + START_FRQUENCY,

KDs,min

Kpsmax= (DSLICE_TUNE_POS+DSLICE_OFFSET_RIGHT) x D, + START_FRQUENCY-1.
9.4.1.2 MakcumanbHas wupuHa Croes [aHHbIX
LunpuHa kaxporo Cnoa [aHHbiX He domkHa npesblwatb 3408 Hecywmux OFDM (7,61 MMy ans
T, =448 MKC), TO €CTb:

KDS,max_ KDS,mIn S 3408

Ecnu wupuHa Cnos JaHHbix npesbicuT 3408 Hecywmx OFDM, TO npMeMHUK AOMKEH NPOUrHOPUPOBaTL
aTtoT Cnoin [aHHbIx 1 06pabarbiBaTth €ro Kak HeCyLLeCTBYOLLWIA,

9.4.1.3 MuHumansHas wmpuHa Cnoes [JaHHbIX

CurHanusauusa L1 moxeT HecTu coobueHns 0 Crnosx [OaHHbIX, He coaepXalmX MOMe3HOW Harpysku.
3T1n Cnou JaHHbIX A0MKHbI ObITb CUrHANM3UPOBAHDI;

DSLICE_OFFSER_LEFT = DSLICE_OFFSET_RIGHT.

He gomxHel nepeaaBarbCcs AaHHble curHanusauum L1 ana Cnoes OaHHbIX C OTpULATENBHON LUMPUHON.
MpuemMHUK AOMKEH UTHOPUPOBATL AaHHbIE curHanu3auuu L1 ana Cnoes JJaHHbIX C OTPULATENBHON LLIMPUHOMN.

Ecnu DSLICE_TYPE 6yaet ‘0’ u Cnoii [JaHHbIX UMEET LWMPUHY > 0, TO OH A0IMKEH ObiTb B COCTOSIHUMU
nepeaartb N0 KpawHen Mepe OAUH NOSHbINA nakeT Cnos JaHHbIX.

9.4.1.4 Monocel pexekuun B Cnosix [aHHbIX

Cnou [aHHbIX MOTYT coaepXkaTb MONOCHI pexXeKuun. J4Yenku NoNocC pexeKuMn AomkHbl (POpMUpPOBaTL
noaasneHHbIe Hecywme. BennunHbl Ha4anbHOM U KOHEYHON HECYLLMX YaCTOT KaXKa 0l NONOChl peXeKLmmn 000-
3HauyeHbl cooTBeTCTBYIOWEN curHanuaauuen L1. Monockbl pexekuun Bceraa HaYMHAIOTCA U 3aKaH4YUMBalOTCS
NO3ULMAMMN PACCPEAOTOHEHHbIX NUMOT-CUrHanNoB.
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Hecywme 4acToTbl HaYana u OKOHYaHMS! KXKAO0W MOMOChl PEXEKLMN 0MKHbI ObiTb ONMpPeaeneHbl:
K min = NOTCH_START x D, + START_FREQUENCY + 1,

Ky max = (NOTCH_START + NOTCH_ WIDTH) x D, + START_FREQUENCY — 1.

Monocol pexxekuuu, umetowmne senuumiy NOTCH_WIDTH ‘0’, npueMHUK AOmMKEH UTHOPUPOBATb.

9.4.2 KonuyecTBO siyeeK NONe3HON Harpy3ku B Cnoe JaHHbIX

KonuuecrBo siueek nonesnon Harpysku N, Ha Crioit [laHHbix B cumeonie OFDM pasHo (K, .. — Kis i)
MUWHYC KONUYECTBO HENpPEepPbIBHLIX NUNOT-CUrHANOB, PacCpeAOTOMEHHbIX MUITOT-CUrHANOB, 3ape3epBUPOBaH-
HbIX TOHOB U fiY€EK, KOTOPbIE PACMNONOXEHbI B MOSI0CAX YACTOT PEXEKLMUN.

CneayeTt NOMHUTb, YTO YMCNO AYEEK NONEe3HON Harpy3ku B Cnoe [JaHHbIX MOXET U3MEHATLCS1 OT CUMBO-
na k Cumsony OFDM B ogHom Kagpe C2.

9.4.3 OroopaxeHue MNakeroB Cnoa [laHHbIX

MakeTbl Criost laHHbIX A0MiHbI GbiTh 0TOOpaXeHbl Ha N, Aueek [anHbix Cumsona OFDM. K Aueit-
kam [laHHbix B Crioe [laHHbIX He OTHOCATCA SYEWKN NUMOT-CUTHANOB, 3ape3ePBUPOBAHHbLIX TOHOB MU MOMNOC
yacToT pexekuun. MNakersl Cnoa [laHHbIX g, ... g, , AOIKHbI ObiTb 0TOGpaXeHbI Ha Slueiiku [laHHbIX @ |,
Cumsona OFDM c yBenuuusalowmMca 3Ha4eHneM nHaeKca k HeCyLen B AmanasoHe 3Ha4YEeHWI:

KDS,min < k < KDS,max "

Ecnu o6bem aaHHbIx oaHoro Maketa Cnos [aHHbix npeBbicuT AnuHy Kaapa C2, To AaHHble JOMKHbI
nepeiTtu B cneaytowmii Kagp C2. Ecnu B npeabiaywem Kagpe C2 Cnoi [JaHHbIX OTCYTCTBOBAnN (LUMpUHA Cnos
HaHHbix 6bina 06o3HaveHa ‘0’), To aaHHble Maketa Cnosa [aHHbIX 0MKHbI 6biTh 0TOOPaXKEHBI B NEPBOIA [10-
cTynHon Avenke [aHHbix Cnos JaHHbIX.

Ona DSLICE_TYPE = ‘0’ Hayano nepsoro nonHoro MNMakera Cnos JlaHHbIX AOIMKHO ObiTb OTOOpaXXeHO
senuuuHon nons PLP_START curHanusauumn L1. Ecnu Cnow [aHHbIX UMEET HYNEBYIO LUMPUHY, TO B None
PLP_START gosmkeH ObiTb YCTAHOBMEH HOMb.

Ecnu gaHHble nonesHon Harpy3ku He nepepaiorcs u B none DATA_SLICE_TYPE ycraHosneHa ‘1’, 10
nepegatorca pukTuBHbIE NakeTbl Cnoa [laHHbIX cornacHo 7.2.6 HaCTOALWEero craHaapra.

9.4.4 MNMepemexeHue BpeMeHU

Mepemexutens Bpemenu (Tl) gomkeH paborarb Ha ypoBHe Cnos [aHHbix. MapameTpbl nepeMexeHus
BPEMEHM MOTYT GbiTb PasnNUYHbIMKM ANA pasHbix Cnoes [avHebix B Cucteme C2. N, . .. kaHanos PLP B
Cnoe [aHHbIX JOMMKHbI COBMECTHO UCTIONb30BaTh OMHAKOBbLIE NAPAMETPbLI NEPEMEXEHUA BpeMeHun. Benu-
unHa N, , o, - CoobuieHa curHanusauuen L1-part2 kak DSLICE_NUM_PLP. TouHoe konu4ecTso 1 nosuuumn
BCEX NUNOT-CUrHANOB U 3ape3epPBUPOBAHHbLIX TOHOB B KaXaom Cnoe [aHHbIX A0MKHbI ObITb U3BECTHLI Nepe-
MexuTeno sBpemeHu Tl 40 co3aaHua Kagpa.

Aventkn OanHbix oT hopmupoBaTtens Cnos [aHHbix Ans kaxagoro Cnos [aHHbix 40mkHbI ObITh Crpyn-
nupoBaHbl B 6rioku Tl. TpeboBaHMe COOTBETCTBUSA Hayany U OKOHYaHUIO nakeToB Cnos [aHHbix kaxaoro PLP,
cocraensawmx stoT Cnown [aHHbix, bnokam Tl He npeabaBnaeTca. Kaxabin 6nok 7/ 8 Cnoe JaHHbIX A0MmKeH

cogepkatb N, - o pam ce THEEK [lAHHBIX NONE3HON HArpy3ku Ans nepeHoca N, . . pzpry CMMBONOB [aH-
HbIX. BenuunHa N . . ,--r,N€PEAAETCA B none DSLICE_TI_DEPTH curnanusauuu L1-part2 cornacHo 8.3
HacTosALLero craHaapra.
BermunHa N, . 1 para ce, BRMMCTIAETCS:
- /
NDSLICE_TI_ DATA CELL 2 N DS *

IeTiblok

roe N’Ds SIBNSIETCA KONMYECTBOM SY€€eK Nore3Hon Harpy3ku /-ro Cumsona [aHHbix 6noka Tl. Onpeae-
neHue NDSL/CE_T/_DATA_CELL AaHo B 9.4.2 HﬂC:I'OFlLLtGrO crangapra. Kaxabliii 6nok TlI Cnost [JaHHbIX AOMKEH UMETb
OOMHAKOBOE KONUYECTBO SiYEEK NMONE3HON Harpy3Kku.

MPOACIUTENBHOCTb BPEMEeHU NepemexeHusi T, onpeaenseTcs:

T,=T,x N

DSLICE_TI_DEPTH *
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TunuyHbin 06beM namaATh Tl (oaHa namaTb HA Cnon [daHHbIX) COOTBETCTBYET 06beMY CUMBONOB [aH-
HbIX N . c 7 pepry B CNOE [aHHbIX. [poCTpaHCTBO Namatu T1 BKMOYAET MO3ULMW BCEX MUIOT-CUTHAMNOB U
3ape3epBUPOBAHHBLIX TOHAMNBHLIX AYEEK, a Takke nosuuun N Ayeek daHHbIX. [To3nMymm NunoT-

DSLICE_TI_DATA_CELL
CUTHamnoB U 3ape3epBUPOBAHHBLIX TOHANbHbIX SYEEK B NPOCTPAHCTBE NamsiTu Tl MOryT ObITb 3anonHeHbl Puk-
TUBHbIMKU HyNAMK. [onockl pexekuun B Crioe aHHbIX 3 namatu TI Moryt ObiTb OTOPOLLEHBI.

T! pomkeH xpaHUTbL B cBOEW NnamATh Ayenkn JaHHbix ¢ Bbixoaa hopMmupoBatensa Cnos daHHbiX. Tak kak
KOMMYECTBO U NO3ULMKU BCEX MUNOT-CUTHANOB U 3ape3epBUMPOBAaHHbLIX TOHOB PaAHEE U3BECTHbI T/, TO HAuelikn
JaHHbIX, COOTBETCTBYIOLUME NMUIIOT-CUTHANAM U 3ape3epBUPOBAHHBLIM TOHAM HE [OJDKHbI COXPaHATLCA. 3a-
pe3epBUPOBAHHbLIE NIUMOT-CUrHArbl U 3ape3epPBUPOBAHHbIE TOHANbHbIE NO3uuUMKU B namsatn T/ obecnevmsator
CTPYKTYPY YepeaoBaHuUs BPEMEHU HAYeek AaHHbIX, KaK NOKa3aHO Ha PUCYHKE 39, U OCTalOTCA HEU3MEHHBLIMM

nocne hopMupoBaHusa Kkagpa.
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Kak npasuno, nepeMexuTerns BpeMeHU UCnonb3yercs B kadectse Oydepa ans sueek Cnos daHHbIX
nepea npoLeccom co3gaHusa kagpa. 31a PYHKUMA JOCTUraeTcs UCNonb3oBaHUMEM ABYyX 6aHKOB nmamMaTu Ans
kaxgoro Cnos [laHHbIX.

MepemexuTenb Tl BbINOMHEH B BUAE OrOKa «CKPYYEHHBIX» CTPOK-CTONBLIOB: KONN4YECTBO CTPOK N nepe-
MEXNTENs paeHo rnybuHe yepenosanus Bpemenn N . . ..., @ KONn4ecTso cTonbuos N, Cnos [aHHbIX —
AnNUTenbHOCTU N g, o wiomy KOMUYeCTBO siueek B Croe [aHHbIX onpeaensercs:

N K -K

DSLICE_WIDTH - DS, max DS, min ?

rae K nK

ostmax W Kpgomin — COOTBETCTBEHHO UHAEKCHI HaYanbHol u koHedHon aueek OFDM Cnos [anHbix. Bonee

aetanbHO KoHdurypauma Cnosa [JaHHbix onucaHa B 9.4.1.1 HacTodAwlero craHgapra.
BxoaHble aueinku nocnegoBaTenbHO 3anMcaHbl B NaMsTh NEPEMEXUTENS B AuaroHanb-
HOM HanpagfeH1n 1 NocnefoBaTenbHO CYUTLIBAKOTCH NOCTPOYHO, KaK NOKa3aHo Ha pu-

CyHKke 39.
Ecnu wHaekc i npuHumaet sHadenus B untepsane ot 0 40 (N, e 7 oz — 1)5 7O N, o 77 ¢, — OOLLICE
KONMMYECTBO AIYEEK B NDSL,CE_T,_DEPTH cumMBornoB Cros [laHHbIX ONpeaenseTca BblpaXKeHUeEM:
NDSLICE_T/_CELL = NDSLICE_T/_DEPTH X N DSLICE _WIDTH .

MHaekc ctonbua C, MHOEKC CTPOKN R, 1 CBA3AHHbIN C HUMU NAapameTp CKPyYuBaHUs T, BLIMMCNAIOTCA:
C,=imod Nc,
Tc,- =Cmod N,
R,= (T, + (idivN,)) mod N,.

Kaxnas nosuuus auerikn B namatu Tl o4HO3Ha4HO onpeaensieTca koopaunHaroi (R, C). BxoaHble Aueii-
kn JanHbix d, (k= 0, ..., N o .r 7 para ce, — 1) 3@anuceiBatores B nosuumu (R, C) (i=0, ..., Nog o 7 = 1)
namsaTu Tl B criyyasix, eCnv no3uummn npucBoeHsbl Ans Aveek JaHHbIX nonesHon Harpy3sku. Mpoueaypa BblMUC-

NeHuUs No3nLmii sYeikn B namsTu TI BLINOMHAETCA B COOTBETCTBUM CO cTaHaapTom ETSI [4] (9.4.4).

MpumeyaHue — Tl BbIAAET U3 3anoMuHatoLLero ycTpoiictea Tl Tonbko Aveliku JaHHbiX 663 PUKTUBHBIX S4eeK
MUNOT-CUTHAmNoB W 3ape3epBUpOBaHHbIX TOHOB. CKopocTU nepeaadn Adveek [aHHbIX Ha Bxode W Bbixoae Tl nocne nepe-
MeEXEeHWUS BpEMEHU OCTaloTC HEU3MEHHBIMU.

9.4.5 lNepemexeHune 4acToThbl

Mepemexutens YacToTbl obpabarbiBaet Aueliku [aHHbix ogHoro Cumeona OFDM, koTopbie Bknovatot
4acTb A4eeK KOHKpeTHOro Cnos JaHHbix. 3ajaveli nepemMexuTens 4acToTbl ABNAeTca otobpaxeHue HAueek
[aHHbIX 3TOrO CNos oT dhopMuposarens kaapa Ha N NepeHOCUMbIX AaHHBIX, BbIAENEHHbIX AN 3a4aHHOTO
Cnos [aHHbiX B kaxxaom Cumsone OFDM.

Ona Cnosa [aHHbIX N nepeMexuTenb YacToTbl AormkeH o6paboratb Aveliku ﬂaHHbIXXm,/= (xm,/,o,
b (n)_1) Cumeona OFDM /, Kappa C2 m ot chopmupoBatens kagpa.

MakcumanbHas AnuHa NOCNea0BaTeNbHOCTH YacTOTHOMO nepemexutena (M ) paBHa 4 096, kak Haun-
MEHbLLEE 3HaYEeHMe CTEeNeHN 2, NPeBLILIAIOLLEE MaKCMMarnbHYI0 WMpuHy Cnos [laHHbix, pasHyio 3 408 ayein-
kam OFDM.

Ana Cnos Oauubix n ¢ N, (1) Hecymx AaHHbIX B Cumeone OFDM /, noaHecyumx M BekTop nepe-
MexeHna A = (a a ., a ) onpeaensieTca cneaylowMn BbiPaXKEHUSMMU:

X

i1

'm0 am,/,7’ mi2 m,/,Ndata (n) -1

a ANA YeTHbLIX cuMBONOB kaapa (fmoa2=0)npn g=0, ... N (n) - 1;

miH@Q) = Xm./ﬂ

a ANA HeyeTHbIX cumBonos kaapa ((moa 2=1)npug=0, .., N_ (n) —1.

mlq = Xm,/,H(q)

H(g) — cbyHKUMA nepecTaHOBKM, OCHOBAHHASA HA MOCNEA0BaTESIbHOCTU, ONpeAeneHHon cneaylowmm obpa-
30M:

(N.— 1) 6utos ABOMYHOrO cNoBa, onpeaened, c N =log, M__.rae  NpUMHUMAET cneayloLme 3HauYeHus:
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i=01:R,[N,-2,N -3,..,1,0]=0,0, .., 0,0,
i=2:R[N-2,N-3,..,1,01=0,0, ..,0,1,
2<i<M__:{R,IN.-3,N —-4,..,1,01=R[N-2,N -3, .., 21],
B 4K pexume: N =12u R, [10]=R'_, [0]® R, [2].
Bektop R, nony4eH u3 Bektopa R’ no npasuiy nepecTaHoBKW, NpUBEAEHHOMY B Tabnuue 49.

Ta6nuya 49 — Mpasuno nepecraHosku 6utos ans pexuma 4K

Mo3sunyun 6utos 10 9 8 7 6 5 4 3 2 1 0

Mosnuuu 6uTos R, 7 10 5 8 1 2 4 9 0 3 6

dyHKUMA nepecTtaHoBKU H(Q) onpeaeneHa cneaylowmM anfropuTMomMm:
q=0;
ana@=0;i<M_. ;i=i+1)
{H(g) = (imod 2). 2" + :'zz R () - 2
ecnn (H(@) < N,,,, (M) 4= g+ 1}

Brok-cxema anroputma chopMmpoBaHua YHKLMM NepecTaHOBKU NpeAcTaBneHa Ha pucyHke 40.

I
7 Val
BHOK__,I/IIIIIIIIIII
?-,ZF:;BH- _____ _/' MepecTaHoBKa coeAUHEHUNA R
AT
N
4112
AppecHoe
yrpaeneHue
\/
H(q)

PucyHok 40 — Briok-cxeMa anroputma popMUpoBaHus (yHKLMU NepecTaHoBKN NepEMEXUTENS YacToThl pexuma 4K

MepemexuTens 4acToTbl Ha cBoeM Bbixoae Ana CrnoA JaHHbIX N POPMUPYET BEKTOP NEpemMexeHns

Aveek JaHHbIX, Am,/ = (amm, U R (n)_1), KOTOpbI pasMmeLleH B Avenkax JaHHbIX v,,,; cumMBona
I kagpa C2 m B COOTBETCTBUU C:

Vm,/,B(n) +i = am,l,i’

rae B(n) siBNSieTCA MeCTONOosoXeHUeM nepson Ayenku [aHHbIXx cumeona /, BblaeneHHoro s cnoe nni=0,1,
2, .., N (m-1.
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9.5 Cnowu [laHHbIX HanoOsTHeHUA

B curHane OFDM moryT nepegasatbca Cnou JanHblix ctadyduHra (HanonHeHus). B atom cnyyae nu-
NoT-CUrHanbl U PUKTUBHBIE HECYLLME NEPEAAtOTCA B TEX e MO3MLKAX, YTO U B HOpMarnbHbiX Cnosix [aHHbIX.

Moaynsuusa sueek He oToBpaXkaeTcsl B NUIOT-CUTHAMAX UM 3ape3epBUMPOBAHHbIX TOHAX, AOMKHO o6e-
CneYmBaTbCs CpeaHee 3Ha4YeHne MOLLHOCTH paBHoe 1. MNepeaaryuk JomkeH obecneunsars NcesaocnyyanHoe
pacnpegeneHne 3Ha4eHuii MoaynALUmMn.

9.6 BBOA4 NnuNoT-cUrHanoB

9.6.1 BBegeHue

OtaenbHble syelikn kagpa OFDM moaynupytotcs CUrHasnom OrnopHoOn MHgopmaummn (M UMeHyloTes aa-
nee NUNOT-CUrHanaMmu), KOTOpbl€ UCMONbL3YIOTCA NPUEMHUKOM NMPU AEeKOAUPOBaAHUW MPUHUMAEMOro curHana.
B 3aBMCMMOCTM OT NpUHLMNA pasMELLEHNSA 3TUX SYEEK B Kaape OHW MoApasfensioTca Ha pacnpeaeneHHble,
HenpepbIBHbIE U FPaHUYHbIE NUMOT-CUrHamMbl. PacrnonoxeHue u aMnimTyabl 3TUX NUOT-CUTHaNoB onpeaene-
Hbl B 9.6.2—9.6.4 HacToAwero craHgapra. Mudopmauusa, nepegasaeMas nunoT-curHanamm, Coaep>KUTCs B
OMOPHON NOCNEA0BATENLHOCTH 7, KOTOpas ABNAETCA HAOOPOM 3HAYEHUI ANA KaXoli HecyLen noboro aaH-
Horo cumBona. OnopHas nocneaoBaTenbLHOCTb onpeaeneHa B 9.2.3 HacTosWero craHaapra.

MunoT-curHanbl UCNONb3YIOTCA NPUEMHUKOM ANA KaapOBOW CUHXPOHWU3aUMWU, CUHXPOHM3ALIMKN YacCTOThl,
CMHXPOHU3aLMKN BPEMEHM, OLIEHKM Ka4eCTBa KaHana, Ans oTCcrnexuwsaHua ¢a3osoro Lyma.

3TOT noapasaen onucbiBaeT TONMbKO NUIOT-CUTrHASLI, BBOAUMbIE B CUMBOSIbI JAHHBIX, TO €CTb PaCcCesiH-
Hble, HeNpepbIBHbIE U FPaHWYHbIE MUNOT-CUTHANLI. MMNOT-CUrHanbl npeaMOynel onucaHsl B 9.3.3 HACTOALLETO
cTaHgapra.

Hwke npuseaeHbl napameTpbl s4eek HecyLleii k(c, ) ANs onpeaeneHHbIX 3HaueHunii m, v k.

9.6.2 PaccpenoTovyeHHbIN NMUNOT-CUrHAs

MHdopMauus, coaepxaluasca B ONMOPHON NOCNeaoBaTenibHOCTH, NepeaaeTcs B a4enkax paccpenoro-
YEHHbIX NUMOT-CUTHAMOB B KaXOOM CUMBONE, KpoMe cuMBorna npeamoynesl Kagpa C2. PacnonoxeHue paccpe-
[OTOYEHHbIX NUNOT-CUTHaNoB onpeaeneHo B 9.6.2.1 HacTOALWEro craHgapra, ux amnnuTyabl onpeaeneHsl B
9.6.2.2 HacTOALWEro craHaapTa, U Ux Moaynauus onpeaeneHa B 9.6.2.3 HacTosiLero craHaapTa.

9.6.2.1 PacnonoxeHue paccpeaoTO4EHHbIX MUITOTOB-CUrHANOB

PacnonoxeHue paccpesoTo4eHHbIX MUOT-CUTHANOB 3aBUCUT OT UHAEKCA CUMBONA /, UHAEKCA HeCyLLen
k 1 BennuuHbI 3alwmTHOrO MHTepBana (Gl). Ha Hecyweli k curnana OFDM aanHoro cumeona / 6yaer pasme-
LLeH paccpeOTOYEHHbIN NUMOT-CUTHAM, ECIIN BbIMOSIHAETCS YCIOBUE COrMAaCHO YPaBHEHMIO:

kmod (D, x D,) =D, (Imod D,),

rae D,, D,— B COOTBETCTBUM C Tabnuuen 50,
k — nHpexc Hecywen OFDM, HauMHas ¢ Hyns.

Tabnuya 50 — lNapameTphl, onpeaenatowne paccpeoTO4EHHbIE MUIOT-CUrHANbI

Gl, oTHoCHTENbHAR WHTepBan Mexay HecyLwmMn KonuuectBo cumeonos, o6Gpasyiowux ogHy
(MHAEKCAMU HeCYLNX) CoCeHNX fnocreaoBaTenbHOCTL PaccpefoTOMEHHOTO D, D
BenmunHa Xy
nunoT-curHanos (D,) nunoT-curHana (D,)
1/64 12 4 48
1/128 24 4 96

PacnonoxeHune paccpeaoTOMEeHHbIX MMNOT-CUTHANOB NPUBEAEHO B NpunoxeHum E.

9.6.2.2 AMNNuTYabl paccpeaoTOYEHHbIX NUIOT-CUrHASOB

AMNUTYALI PACCPEAOTOYEHHbIX NMUIIOT-CUTHAN0B A, yCTaHOBNEHbI PaBHbIMK 7/3.

9.6.2.3 dasbl 1 MOAYNAUMNA pacCpenoTOUYEHHbIX NUITOT-CUTHANOB

dasbl paccpenoTOHEeHHbIX NUOT-CUrHANOB onpeaeneHbl ONopPHON NOCNEA0BaTENLHOCTLIO B 9.3 HACTO-
ALEro cTaHaapra.
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3HayeHus MoaynAaLUKM paccpeaoTOHEHHbIX NUNOT-CUrHANOB ONPEAENAIOTCA BbipaXKEHUEM:
Re{c,, }=As 2(1/2-1),
Im{c,,}=0,
rae A, cornacHo 9.6.2.2 HacTosiLiero ctangapra, r, cOrnacHo 9.3 HacToALLero cTaHaapra.

9.6.3 HenpepbIBHLIA NUNOT-CUTHaN

B nononHeHue Kk paccpeaoTO4eHHbIM NUAOT-CUTHANAM B KaXAbI CUMBON Kaapa (32 UCKIMIOYEHUEM CUM-
BOJIOB npeamOyrnbl) BBOAATCA HENpepbiBHbIE MUIOT-CUrHanNbl. KONMYEeCTBO M pacnonoXXeHne HenpepbiBHbIX
NUNOT-CUrHanoB OAMHAKOBbLI ANsl BCEX BENUYMNH GI.

9.6.3.1 PacnonoxeHuns HenpepbiBHbIX NUNOT-CUrHanoB

HenpepbiBHbIE NUNOT-CUrHarbI pa3melleHsl B 6noke K, , = 3 408 HecyLuux, 3Ta CTPyKTypa nosTopaeTca
BO BCEM BO3MOXHOM AnanasoHe. Bnok Hecyulei ¢ uHAekcom K , CoBMeLUEH ¢ Onokom curHanusauum L1,
ANUHA KOTOPOTO TaKkke paBHa K ,.

PacnonoxeHne HenpepbIBHLIX NMNOT-CUrHaNoB Gnoka HeCyLMX C MHAEKCOM K ., onpeaeneHo Tabnu-
ue# 51. Hecyuiasa OFDM ¢ uHaekcom k GyaeT HenpepbiBHLIM NUNOT-CUTHANOM, ecrin BennunHa k mod K
Oyaer cooTBETCTBOBATL OAHOMY M3 uncen B Tabnuue 50.

Tabnuuya 51 — UHaekcbl HeMpepbIBHBIX NUOT-CUTHAIOB

NHaekchl
96 216 306 390 450 486 780 804
924 1026 1224 1422 1554 1620 1680 1902
1956 2016 2142 2220 2310 2424 2 466 2736
3048 3126 3 156 3228 3294 3 366

9.6.3.2 AMNNMTYAbl HEMPEPbIBHLIX MUIIOT-CUTHANOB

AMNIUTYAbI HEMPEPLIBHbLIX MUAOTOB A, YCTAHOBIEHbI PaBHbIMU 7/3.

9.6.3.3 ®asbl 1 MOAYNALMUA HEMNPEPbIBHbIX MUNOT-CUrHANoB

$asbl HenpepbIBHbIX NUMOT-CUrHANOB ONPEeAeneHbl ONOPHON NOCNEA0BATENbHOCTLIO B 9.3 HACTOALLEro
cTaHgapra.

3Ha4YeHUa MOAYNALMM HENPEPbIBHLIX MUNOT-CUTHANOB ONPeaensoTCa:

Re {Cm,/,k} =2A,(112-r);
Im{c, }=0,
rae r,— B COOTBETCTBMM C 9.3 HACTOALLEro crangapra.

9.6.4 MpaHMyYHbIe NUIOT-CUrHaSbI

MpaHW4YHbIE NUMOT-CUrHanNbl BBOASATCA Ha rpaHMuUax monoc CnekTpa, Ha NO3ULMAX HECYLLMX Kaxaoro
cuMBOna (MCko4an cuMBOsibl npeambynbl). KonnyecTBo rpaHnYHbIX NMMNOT-CUrHaNoB B OCHOBHOM 3aBUCHUT OT
KOMnu4yecTea Nonoc pexxekunu cnektpa B curHane OFDM.

9.6.4.1 PacnonoxeHune rpaHuyHbIX NUNOT-CUrHanoB

lpaHUYHbIE NMMOT-CUrHanLl pacnonaratTes:

- Ha KpaWHUX BEPXHUX U KpaHUX HUXXHUX 3Ha4YeHusax cnektpa OFDM;

- Ha KaXaomn CTOPOHE NOMoCkl PEXEKLMUU CnekTpa.

MpaHWYHbIN NMNOT-CMrHaN camoi HM3KoWn YactoTbl cnektpa OFDM BBOAUTCA ANA 3aMeHbl NOTEHLMarnb-
HO BO3MOXHbIX MOAHECYLUMX AAHHBIX U PaCcCPeAOTOYEHHbIX NMUNOT-CUrHANoB. PaHWYHbIA NMnoT-curHan ca-
MOV BbICOKOW YacToTkl cnekTpa OFDM BBOAMTCS Kak AOMONHUTENbHAA HecyLan aAnsa nepegayun daHHbIX. 310
rapaHTUPYET PacronoXXeHWe rpaHnYHbIX MUOT-CUTHANOB Ha NO3MLMAX HECYLLMX pacCcpeaoTOHEHHbIX NUMOT-
CUrHanoB. PacnonoxeHune STuX NUNOT-CUrHANOB NMOKa3aHO Ha PUCYHKe 41.
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NHpoekc
CumBon Hecywel Kmod Dx
nHpekca/ o 6 6 0
OCOOO0OCO0OOCX3
CnmBObI
npeam6ynbl
0
1
CumBObI 2
AaHHbIX 3
4
MunnoT-curHanb
O LI/paHHble HenpepbliBHbIE NWUAOT-

npeam6ynbl
CUrHanbl He NMokasaHbl

FpaHnYHbIE
nUAoT-CUTHaNbI

PucyHok 41 — PacrnosioXeHne rpaHuUYHbIX NMUAOT-CUTHaANOB B criekTpe OFDM curHana

FpaHWyYHble MUNOT-CUTHaNbl pa3MelLeHbl Ha KaXA0i CTOPOHE NOJI0OChl YACTOT pexXeKunn. FpaHuyHblIii nu-
NOT-CUrHan ANA HU3KOYaCTOTHOIO Kpas NoJsioChbl pexXxekumMn BCTaB/ieH Ha mecTe Hecywel ¢ nHgekcom KNmin- 1,
TPaHNYHbIA NMUAOT-CUTHAN BbICOKOYACTOTHOMO Kpas MoJioChbl pexXeKunun BBEeAEeH HA MeCcTe Hecylleil C MHAEKCOM
KNrex+ 1, rae KNvin 1 KNrex sBnsitoTcss MHgekcamy HavyallbHOW U KOHEYHOW MeTOK HeCyL MX NosI0C pexekuyuu,
nogpo6HocTn onpegeneHsol B 9.4.1.3 HacTosAWero ctaHgapTa. 9TW rpaHWyHble NUNOT-CUTHaNbLI 6yayT pasme-
LW eHbl Ha NO3MLUAX paccpefoTOUYHHbIX MUNOT-CUTHANOB. PacnonoxeHne rpaHMYHbIX MUAOT-CUTHANIOB Ha rpa-
HMLAaX NOM0OChl pPeXeKunn nokasaHo Ha puUcyHke 42.

NHpoekc

CumBon Hecyueit K mod DX

nHaekca/

CnMBO/IbI
npeam6ynbl

CnMBO/IbI
AaHHbIX

AP WNRO

MunoT-curHan.sl O LI/
faHHble

npeam6ynbl
FpaHn4HbIE
Q [paHunubl NONOCHI HenpepbiBHbLIE NUNOT-
nMAoT-CUTrHanbl
pexkeKumnmn CUTHanbl He nokasaHbl

PucyHok 42 — PacnosioxeHue rpaHnyHbIX NUIOT-CUTHA/IOB Ha rpaHuuax rnosiocbl pexekunu

MpumevyaHne — [paHMYHbIE NUMOT-CUTHANbI BCErga pacnosioXeHbl Ha NO3NLUMAX Hecylwmnx K, KpaTHbIiX DX.

9.6.4.2 AMNNUTYAbl TPAHUYHbLIX MUIOT-CUTHANOB

AMONUTYAbl TPAHWYHbIX NUAOT-CUTHANOB U pacnpefesieHHbIX MUA0T-CUTHAN0B A0/DKHbI 6bITh paBHbl 7/3.

9.6.4.3 Moaynaumnsa rpaHNUYHbIX NMUAOT-CUTHAN0OB

Moaynaumsa aTuX sYeek aHanorM4yHo MOAyAALNK pacnpeneneHHbiX NUA0T-CUTHANOB A0/KHA ObiTb B CO-
oTBeTCcTBUM C 9.6.2.3 HacToAWero ctaHgapra:

Re{cmiJ =2Asp(1/2-0,

ImK .J =o.
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9.7 Pe3sepBupoBaHme PUKTUBHbIX HECYLIMX

Hekotopsle auelikn OFDM moryT GbiTb 3ape3epBUpPOBaHbI, HAMPUMEP, C Lenbio YMEHbLUEHUS OTHOLLIE-
HUSA NMUKOBOW MOLLHOCTM K CPeAHei. 3HayeHuss aMmnauTyg 3TUX SYeek MOryT YCTaHaBMnMBaTbCs B LUMPOKUX
npegenax, ogHako MOLLUHOCTb AY€eK HE A0JDKHA npeBblillaTb MOLWHOCTU NUNOT-CUTrHaNoB CnMBONOB ,D,aHHbIX
OFDM.

Mpynna Hecywmx CMMBOMOB [aHHbIX C MHAEKCAMU, ONpeaeneHHbIMu B Tabnuue 36 (Mnu LUMpKynapHO
cmeLlaemasi rpynna Hecywmx CuMBonos [aHHbix), OyayT 3ape3epBupoBaHbl B 3aBUCMMOCTU OT UHAEeKca Cum-
sona OFDM npwu aktusBauuu aTow onepauuu cooteeTcTeytomm nonem ‘RESERVED_TONES’ curHanusauuu
L1-part2. BenuunHa casura mexxay ABymsa nocnegosartenbHbiMn Cumeonamm OFDM onpeagenseTtca uHTep-
Banom Mexay COCEAHWMM HecywmmMu D, 1 KONM4YeCTBOM CHMBOJSIOB, (POPMMPYIOLLIMX NOCHEA0BaTENbHOCTL
paccpeoToYeHHbIX NUNoT-curHanos D, cornacHo Tabnuue 50 B 9.6.2.1 HacToswero ctaHaapta. Kpome Toro
3apesepBuUpPOBaHHbIE LLAGNOHLI HECYLLIMX NMOBTOPAIOTCA C UHTepBanoM 8 6nokos K .= 3 408 Hecywmx. Takum
06paszoM CMMBON AaHHbIX, COOTBETCTBYHOLLMUIA CUMBOMY AaHHbLIX C MHAEKCOM [ kagpa C2, auenku OFDM asns-
€TCA 3ape3epBUPOBAHHBLIM TOHOM MPU BbINOSHEHWU W YCMOBUS:

[kmod 8K )I-D (/modD,) S,0<i<L,.,
rae S, — HaGop WHAEKCOB HEeCYLUMX, NPeACTaBneHHbIn B Tabnuue 52.

Mo3nummn 3ape3epBUPOBAHHbBIX HECYLLMX B MOMOCAX PEXEKLIMU JAOMKHbI ObITb UCKIIOYEHbI U3 FPYNMbI 3a-
pe3epPBUPOBAHHBIX HECYLLIMX.

Tabnuuya 52 — MHgeKchl 3apesepBnpoBaHHbIX HeCyLnx S,

NHpekckl sapesepBUPOBaHHBLIX HECYLUUX S,

161, 243, 296, 405, 493, 584, 697, 741, 821, 934, 1021, 1160, 1215, 1312, 1417, 1462, 1591, 1693, 1729, 1845, 1910
1982, 2127, 2170, 2339, 2365, 2499, 2529, 2639, 2745, 2864, 2950, 2992, 3119, 3235, 3255, 3559, 3620, 3754, 3835
3943, 3975, 4061, 4210, 4270, 4371, 4417, 4502, 4640, 4677, 4822, 4904, 5026, 5113, 5173, 5271, 5317, 5426, 5492,
5583, 5740, 5757, 5839, 5935, 6033, 6146, 6212, 6369, 6454, 6557, 6597, 6711, 6983, 7047, 7173, 7202, 7310, 7421,
7451, 7579, 7666, 7785, 7831, 7981, 8060, 8128, 8251, 8326, 8369, 8445, 8569, 8638, 8761, 8873, 8923, 9017, 9104,
9239, 9283, 9368, 9500, 9586, 9683, 9782, 9794, 9908, 9989, 10123, 10327, 10442, 10535, 10658, 10739, 10803
10925, 11006, 11060, 11198, 11225, 11326, 11474, 11554, 11663, 11723, 11810, 11902, 11987, 12027, 12117, 12261,
12320, 12419, 12532, 12646, 12676, 12808, 12915, 12941, 13067, 13113, 13246, 13360, 13426, 13520, 13811, 13862,
13936, 14073, 14102, 14208, 14305, 14408, 14527, 14555, 14650, 14755, 14816, 14951, 15031, 15107, 15226, 15326,
15302, 15484, 15553, 15623, 15734, 15872, 15943, 16043, 16087, 16201, 16299, 16355, 16444, 16514, 16635, 16723,
16802, 16912, 17150, 17285, 17387, 17488, 17533, 17603, 17708, 17793, 17932, 18026, 18081, 18159, 18285, 18356,
18395, 18532, 18644, 18697, 18761, 18874, 18937, 19107, 19119, 19251, 19379, 19414, 19522, 19619, 19691, 19748,
19875, 19935, 20065, 20109, 20261, 20315, 20559, 20703, 20737, 20876, 20950, 21069, 21106, 21231, 21323, 21379,
21494, 21611, 21680, 21796, 21805, 21958, 22027, 22091, 22167, 22324, 22347, 22459, 22551, 22691, 22761, 22822,
22951, 22981, 23089, 23216, 23290, 23402, 23453, 23529, 23668, 23743, 24019, 24057, 24214, 24249, 24335, 24445,
24554, 24619, 24704, 24761, 24847, 24947, 25089, 25205, 25274, 25352, 25474, 25537, 25612, 25711, 25748, 25874,
25084, 26078, 26155, 26237, 26324, 26378, 26545, 26623, 26720, 26774, 26855, 26953, 27021, 27123

10 ®opmupoBaHue OFDM

Moayne dpopmupoaHuss OFDM BbINONHAET OTOOpaXKEHUE AYEEK, BbINOMHEHHbIX (DOPMUpOBATENEM Ka-
apa B Buae KoadhPULMEeHTOB YacTOTHOM obnacTu, Ha Hecywwme OFDM.

10.1 NapameTtpbl Mmogynauun OFDM

B atom pasgene onpegensietca cTpyktypa OFDM ans HecKonbKux pexxkumoB nepepadn. MNMepegaHHbii
CUrHan opraHu3oBaH B kaApbl. Kaabld Kagp MMEET npoaorKuTenibHoCTb T, U COCTOMT M3 L_ CUMBONOB
OFDM. Kaxxgbiin cuMBOf 06pa3zoBaH MHOXKECTBOM HECYLLIMX K., .» MEPEAABAEMBIX HA UHTEPBAnNe BpeMeHU T
WHTepBan BpeMeHn T, COCTOUT W3 ABYX YaCTEW: MOME3HOI YacTu C NPoaOIHKUTENbHOCTLIO T, M UHTEpBana
3aLUMThl C NPOAOIMKMTENBHOCTLIO A, HTEpBan 3awmTel npeactasnseT coboi LMKNu4eckoe npoaormKkeHme no-
nesHown Yactu T, v BCTaBneH nepea HUM. PaspelueHHble komOuHauuu cdopmara FFT u uHTepsana saLmTbl

onpegerneHsl B Tabnuue 54,
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CumBonbl B kaape C2 npoHymepoBaHbl oT 0 Ao L_— 1. Bce cuMBOnbl coaepXkar AaHHbIE U OMOPHYIO
UHpopMauuio.

CurHan OFDM coCTOMT M3 MHOXECTBA OTAENbHO MOAYNMUPOBAHHbLIX HECYLIUX, KaXAbl CUMBON pas-
JensieTca Ha aveiku, Kaxaas suelika onpegensieT napaMmeTpbl MOAYNSILMM OAHOW HECYLLEW Ha uHTepsane

O HOrO CYMBONA.
Hecywme k uHaekcupoBaHbl B UHTEpBane 3HadyeHun: k € [K_: K __] u onpeaeneHsl B MHTepBane 3Ha-

'min’ max:
yeHuii oT K 1o K . MiHTepBan Mexy CMEeXHbIMW HECYLLMMW ONPEAEnseTca oTHowenuem 1/T , uHrepsan
mexay Hecyummu K . n K

W K__ onpeaeneH otHowenwuem K /T, .

M3nyyaemblit CUrHan onucaH CreayloLyUM BbIpKEHNEM:
_ © 1 LF1  Kmax
sf)=Re {m’io sy 120 ko it “’mk("]}’

k
rae vy, (H=e Bu7 == MTs—mip npu mT_+ IT St mT + (1 + )T,

V,,,,B = 0 B MHbIX criyyasx,

rne | — Homep cumsona OFDM, HauuHaloLmiics ot 0 Ans nepBoro cumeona npeambynbl kKaapa;
K — KONuuecTso nepeaasaemblx Hecyumux: K =K —K .

T, — nonHas NPOAOMIMUTENLHOCTL CUMBONA ANA BCEX CUMBONOB T, = T, + A;

T,, — aKkTUBHasi NPOAOIMKUTENBHOCTL CUMBONA, onpeaerneHHas B Tabnuue 54;

A — NpoaomMKMTENBHOCTL MHTEPBANA 3alUWTbl, B COOTBETCTBUM € 10.2 HacTOALLEro ctaHaapra,

C_,, — KOMMMEKCHOe 3Ha4yeHue Moaynsiumu Ansa Hecyulei k cumona OFDM ¢ Homepom [/ B kaape C2 ¢
HOMEpPOM m;
7. — NPOAOIMKUTENBHOCTbL Kaapa, T.=L_T,.

Pesynstupytowume napamerpsl OFDM npuseaeHsbl B Tabnuue 54. 3HayeHus napameTpos, CBA3aHHbIX CO
BPeMEeHEeM, AaHbl 471 HECKOMbKUX 3HAYEHUI dNeMeHTapHbIX nepuoaoB T, Ans ABYX 3HAYEHUI NONOCHI NPO-
NycKaHWs KaHana n Ans ABYX 3HAYEHWit nHTepsanos 3aumTbl (A/T,) npeacTasneHbl B Tabnuue 53.

Tabnuya 53 — OnemeHTapHbI Nepuog kak pyHKLMSA NONOCHI NPOoMycKaHNs KaHana

[Nonoca nponyckaHus kaHana «6 MI'y» «8 MINy»
3neMeHTapHbIil nepuog T, MKC 7/48 7/64
Tabnuya 54 — lMapametpsl OFDM
«6 MI'y» «6 MI'p» «8 MI'y» «8 MI'up»
Mapametp 1/64 1128 1/64 1128
KonuyecTso Hecylmx OFDM Ha Bnok L1 K, 3408 3408 3408 3408
[Monoca nponyckaHuss Gnoka curHanusauum L1, 571 571 7,61 7.61
My (cM. npumevaHue)
MpopgomkuTensHocTe T, B Nnepuogax T 4096T 4096T 4096T 4096T
MpogonxkuTensHocTs T, MKC 597,3 597,3 448 448
PasHoc Hecywmx yacToT 1/7,, My 1674 1674 2232 2232
MpoaomKUTeNbHOCTD MHTEpBana 3aluThsl A B ne- 64T 39T 64T 30T
puogax T
[MposomKUTENbHOCT MHTepBana 3aluTbl A, MKC 9,33 466 7 35
(cM. NnpumevaHue)
MpuMeyaHne — YucneHHble 3Ha4YEHWs], BLINMOMHEHHLIE KYPCUBOM, SIBMSIIOTCS NPUGNU3NTENBHBIMMN.
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10.2 XapakrepucTuUKu cnekrpa

Cumsonbl OFDM npeacraensiior coboi HanoXeHwe paBHOMEPHO pacnpeAeneHHbIX OPTOroHasbHLIX He-
cywmx. AMNIMTYAbl U Pasbl HECYLLIMX SYEKW AaHHbIX MU3MEHSIOTCA OT CUMBONA K CUMBOIY B COOTBETCTBUU C
paHee onNMCaHHbIM NPOLIECCOM OTODPAXKEHUA.

CnekTparnbHas nioTHOCTb MOLLHOCTU P, (f) KaXKao# HecyLlein 4acToThbi:

f=

k ?U anAa Kmin s k s Kmax

onpeaeneHa cneaylowmm BblpaXKeHUEM:

sinw (F—1) .
P = [ E AL ]

k

MonHas cnekTpanbHas NAOTHOCTb MOLLHOCTU MOAYIIMPYEMbIX HECYLLIMX AYENKN JaHHbIX ABASAETCA CyM-
MOI CMeKTparnbHbIX MAOTHOCTEN MOLUHOCTM BCEX 3TUX Hecylymx. TeopeTM4ecknii CNeKTp curHana nepeaa-
yn DVB nokasaH Ha pucyHke 43. CnnowHasa KpuBas UNMIOCTPUPYET pacyeTHbIN CNEKTP CUrHana LUMPUHOW
7,61 MI'y (nepeasi ucnonb3yemas noAHecywas K . pacrnonoxeHa Ha oTHocuTenbHow Yacrore 0 MIry). Lrpux-
NYHKTUPHAA KPUBas MIUTIOCTPUPYET HWKHUI Kpak CneKkTpa curHana wmpuHon 445 My, MNockonbky npoaon-
XUTENbHOCTL cuMmBoria OFDM 6onbLue o6paTHON BENMUYUHBI PAa3HOCA HECYLLIMX YaCTOT, OCHOBHOWN NenecTok
CMEeKTpanbHOM MIIOTHOCTU MOLUHOCTM KaXOOW HECYLLEi yXXe ABOWHOro pasHoca HecyLumx 4yacrort. Mostomy

CcneKkTpanbHaa NoOTHOCTb HE NOCTOAHHA B Npeaenax HOMMWHaNbLHOMW LLUIMPUHBbI NONOCHI YacToT.

MpuMeYaHUe — OTOT pacyeTHLIN CNEKTP He YYUTLIBAET U3MEHEHUS MOLLHOCTU OT HECyLUei K HecyLei, Bbl-
3BaHHON M3MEHEHWEM YCUIEHUS NUMOT-CUrHArOB.

CnekTparnbHas NoTHOCTb MOLHOCTH, Ab
10

-40 7 \
/ \

-2 0 2 4 6 8 10
BenuuunHa 4acToThl OTHOCMTENBHO HA3KOMACTOTHOrO Kpas cnekTpa, My

[~~~

PrcyHok 43 — PacyeTHble crnekTpbl curhana DVB-C2 gns oTHocuTenbHoro uHTepsana 3awutel 1/128 u ¢ pasHeiMu
nonocamu nponyckanus (8 MI'y n 445 ML, (TonbKo HU3KOYACTOTHLIW Kpal cnekTpa))

TpeboBaHus K xapakTepuctukam cnekrpa curiana DVB-C2 nocne ycuneHus n dounsrpauum HacToALWLMUM
CTaHAapTOM He yCTaHaBnnBaoTCS.
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Mpunoxenue A
(o6na3arenbHoe)

CUHXPOHN3ATOP BXOQHOIO MNOTOKA

3agepXKku U ApoxKaHWs NakeTos, BHOCUMbIE o6opyaoBaHueM Cuctembl C2, MOFYT 3aBUCETb OT CKOPOCTU Nepejayn
N MOTYT U3MEHATLCA MPU U3MEHEHUU GUTOBOW CKOPOCTU UMK CKOPOCTU koAa. CUHXPOHU3ATOP BXOAHOMO NMOTOKa B COOT-
BETCTBUU C pucyHKoM A.1 Ha BXofie aganTepa pexuma obecnevnBaeT BO3MOXHOCTb pereHepaLun B NPUEMHUKE TaKTOBOA
YacTOThl TPAHCNOPTHOIO NOTOKA (MNU NAKETU3MPOBAHHOIO YHUBEPCArNbHOMO MOTOKa). JTO MO3BOMSET rapaHTUpOBaTh Mo-
CTOAIHCTBO CKOPOCTU MNepefiadun U NOCTOAHCTBO 3afepxku. Tabnuuya A.1 nokasbiBaeT NogpobHOCTU KOAMPOBaHUSA Nons
MHAUKaTOpa CUHXPOHU3aLmMK ISSY, reHepupoBaHHOro BXOAHBIM NOTOKOBLIM CUHXPOHU3ATOPOM.

Tabnuya A.1— KoaupoBaHue nons uHgukaTopa cUHXpoHusayuu ISSY

MNepsbiii 6anT Bropoti 6ant TpeTuit 6auT
6ut 7 6uT 6 Gut5ubut4 | GUT3M6UT2 | BUT1M6UTO | BUT7 —6BUTO 6ur 7 —6ut0
_ cnepyowme
0= ISCR,,.. | MSBISCR_ Cnepywue 6uthl ISCR, 8 6uToB ISCR ,__ He cywectsyet
- cneayowme crneayuwme
! 0= 1SCR g 6 MSBISCR o 86utoB ISCR,, | 86wuT0B ISCR, |
6nok BUFS He cywectsyer,
00 = 6UThI Koraa ucnonb-
- - cnegyowe syetes ISCR, .
1 1 00 =BUFS 01 =kbutel | 2 MSB BUFS 8 6uTtos BUFS 3ape3epsmpo§aHo
10 = M6uTl ANS NPUMEHEHWiA
11 = 8 Kéut B 6yaywem
6nok BUF-
STAT He cyujectsyer,
00 = OuUThbI Korga ucnonb-
10= _ 2 MSB CMEAYIOWME | 3vercs ISCR.,
1 1 01 = KbuTbI 8 6uTtoB short
BUFSTAT BUFSTAT BUFSTAT 3ape3epBuMpoBaHO
10 = MGuTI ANS IPUMEHEHNA
11=BUFS/ B ByayLiem
1024
He cyujectsyer,
3apesepBu- 3apesepBu- 3apesepBu- 3apesepBu- Korgia ucnonb-
1 1 poBaHo Ans poBsaHo AnA poBsaHo Ans poBaHo Ans 3yetcs ISCR s
NMPUMEHEHWIA | MpUMEHEHUA | NpUMEHEHWIA NpUMEHEHMIA 3ape3epBUpPOBaHO
B Oygywiem B Byayuiem B OyayLiem B Oygywiem ANS NpMMEHEeHUi
B Gynywem

Korga B none MATYPE yctaHoBneHo ISSYI = 1 B cootBeTcTBUM € 5.1.6 HacTosAILero cTaHaapTta, cHeTumK (22 buta)
AoMmKeH ObITb aKTUBMPOBAaH YacTOTOI, CUHXPOHN3UPOBaHHOW MoAynsATopoM (Yactota R = 1/T, rae T onpefeneH B pas-
pene 10 HacToswwero cTaHgapTa). None cuHxpoHmsauum BxogHoro notoka (ISSY, 2 unu 3 Gaiita) gormKHO NepeaasaTbes
corrnacHo 5.1.7 HacTosLero cTaHgapTa.

Mone ISSY gomkHo ObITh kogUpoBaHO Mo Tabnuue A.1 Npu nepegave cneayloWmUx NEPEMeEHHLIX:

- ISCR ((kopoTkuit (ISCR,, ;) 15 6uTOB; ANMHHLIA (ISCR, ) 22 Guta) — onopHoe BPeMs BXOHOrO NOTOKa) 3arpyxa-
€TCA C MNafLnX paspsazoB cHeTUMKA KOHTEHTa B MOMEHT, COOTBETCTBYIOLLMIA 06paboTke BXOAHOMO NakeTa (Ha NOCTOAHHOWN
CKOPOCTH R, ), 1 onpeaenseTcs B MOMEHT BpeMeHu, korga MSB cooTBeTcTByloLLero NakeTa focTuraeT nHtepdeiica Mogy-
naTopa. B cnyyae HenpepbIBHbLIX MOTOKOB CHETYUK KOHTEHTa 3arpyxaeTtcs nocrne ob6pabotkn MSB nons gaHHbIX;

- BUFS (2 + 10 6utoB) — 6nok BUFS ycTaHaBnuBaeT HeobxofuMbIA MakcuManbHblii pasmep bydepa npuemHuka
AN obecrnedYeHmnst KOMNeHcaUUn N3MEHEHNs 3aAepPXKN.

OTa nepemeHHas yka3blBaeT Ha pa3mep bydepa npuemMHUKa, onpefeneHHoro MoaynaTopom Ansi COOTBETCTBYIOLLe-
ro PLP. Ee MakcumManbHoe 3HaveHue AomkHo 6biTb 2 MouT. Korga rpynna gaHHbIX Heckonbkux PLP coBMeCTHO Ucnonbay-

eT O6wuit PLP, cymmapHbIii pasmep Bydepa ntobbix agaHHbIx PLP B rpynne ¢ yuetom pasmepa bydepa ans obuwero PLP
He AOoMKeH npesblaTth 2 MOUT.
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- BUFSTAT (2+10 6utoB) — 6510k BUFSTAT onucbiBaeT hakTuyeckoe coCTosiHue cbpacbiBaemoro 6ydepa npu-
eMHVKa, paBHOe 4YMCNy 3anofiIHeHHbIX 6UTOB. Ecnmn ISSYI = 1, aTa nepemMeHHas [O/KHa nepepaBaTbCAa He pexe 5 pa3 B
cekyHy, 3amMeHsAa ISCR. 9To 3Ha4YeHUe MOXeT MUCMob30BaTbCA A/ TOro, 4tobbl YyCTAHOBUTL COCTOSAHME Gydhepa npuem-
HUKa BO BpeMs npuema npoueaypbl 3anycka, a Takxke A/ NpoBepKM HOPMasbHOCTU (PYHKLMOHMPOBAHUA B CTALMOHAPHOM
pexume.

Fla pucyHke A.1 npepactassiieHa 6/710K-CXemMa CUHXPOHM3ATOpa BXOAHOIO NOTOKA.

S

Y Maket Mone ISCR

N nonb3oeartens 15 wan 25 6uUToB
C

S i

Y Maket S

N nonb3oBaTtens S

C Y

PucyHok A.1 - Bnok-cxema CUHXpOHMU3aTopa BXOA4HOro MoToKa
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MpunoxeHue b
(o6a3aTenbHoOe)

Mopgcuctema BXOLHOTO PEMYNbTUNNEKCUPOBAHUSA:
Pa3geneHne BXOAHbIX TPAHCNOPTHbLIX NOTOKOB MPEG-2 Ha PLP gaHHbIX;
dhopmuposaHune Obuiero PLP rpynnel PLP;

BCTaBKa HY/IEBbIX NMakKeTOB B TPAHCMNOPTHbLIE MOTOKK

5.1 O6uiee npeacTtaBneHue

B HacTosALWweM NpuUIoXKeHUN onpefensoTca napamMmeTpbl npouecca pemMynbTUNAeKCupoBaHusa, npumeHsemoro B Cu-
cteme C2 B cnyyvyae nepefadn HECKOJIbKMX TPaHCNOPTHbIX noTokoB MPEG-2 (B cooTBeTcTBUM cO cTaHgapTom ISO/IEC
[1]) B rpynne PLP u B O6wem PLP. PemMynbTUMN/eKCUPOBaHME AO/HKHO MpUMeEHsTbCs ans TpaHcnopTtupoBkn N (N > 2)
TpaHCNOPTHbIX NoTtokoB MPEG-2 (oT TS_1 go TS_N) uepe3 N +1 PLP gaHHbix (0T PLP1 go PLPN +1)), oguH 13 KOTOPbIX
aBnsetca O6wwmum PLP (CPLP) u3 rpynnbl PLP, nokasaHo Ha pucyHke B.1.

PucyHok B.1 — PaclwupeHne yHKLMOHabHaIbHbIX BO3MOXHOCTEN cuctembl DVB-C2 npu ncnonb3oBaHun
L,EMYNbTUMNIEKCUPOBAHNA U MYNbTUMIEKCUPOBaHUA

Ecnun ykazaHHaa o6paboTka He NMpPUMeEHSEeTCA K rpynne TPaHCMNOPTHbIX NOTOKoB, To O6wwmne PLP gna atoli rpynnbl
He [0/DKHbl hOPMUPOBATLCA U Kaxablii PLP rpynnbl f0/KeH NepeHoCUTb BXOAHOM TM 6e3 naMeHeHuin. Korga HeckosbKo
rpynn PLP ncnonb3ytoTcsa ana nepepgaym TI, Kaxaas Takas rpynna nMeet cBoe COGCTBEHHOE He3aBMCMMOE pacliMpeHune
PYHKLUNOHaNBbHOCTN.

Kpome Toro, HacTosiee NpPUOXKeHNe ONuCbIBaeT NpoLecc 06paboTkn, KOTOPbIA MOXET BbIMOMHATLCSA NPUEMHUKOM
npu BblgeneHun TMN M3 NpUHATBLIX AaHHbIX PLP 1 cooTBeTcTBYylOWero um ooéuwero PLP.

PacwupeHne yHKLMOHaNbHbLIX BO3MOXHOCTEN o6GecneymBaeTcs AeMY/bTUMNIEKCOPOM TPaAHCMOPTHLIX MOTOKOB Ha
nepepjatrowiein CTOpoHe U My/NbTUN/IEKCOPOM Ha NPUEMHON cTopoHe Cuctembl C2. Bxogbl 1 Bbixogbl Cuctembl C2 CUHTakK-
CUYECKM KOPPEKTHbI TPAHCMOPTHBLIM MOTOKaM, KakAbll/i U3 KOTOPbIX MMeeT CBOWM yHUKa/bHbIV transport_streamJd un cogep-
XUT BCIO MHDOPMALMIO CUTHann3aunm, COoTBETCTBYIOLYIO YPOBHIO L2 (Hanpumep, PSI/SI — cornacHo ctaHgapTty ISO/IEC
[1] v Cneundmkaunn ETSI [5]). PasnnyHble BxogHble TI MoryT umeTb napameTpbl Tabnuy PSI/S| nam gaHHble ypoBHSA L2,
ob6lme c ApyruMmun napamerpamm Apyrux BxogHbix TI. Mpu ncnonb3oBaHMM NOTOKOB TSPS M CMHTaKCUYeCcKU He KOPpPEeKT-
HbIX MO OTHOLWEHUI0 KTPpaHCNOPTHOMY NOTOKy MPEG-2, nepeHOC 1X A0/HKeH OCyLLecTBAATLCA B oopmaTe naketoB MPEG.

CKOpOCTU BXOAHbIX TI MOryT npeBblwaTb NPOMYCKHY CMOCOGHOCTb COOTBETCTBYOWMX PLP 13-3a cyuwecTtBoBaHus
B TMN onpepeneHHOM 0NN HyNeBbIX NakeToB, KOTOPble yAanAaTca npoueaypon yaaneHns Hynebbix naketos (DNP).

MpegycmaTprBaeTcAa ABa BapuaHTa nepeHoca BXOAHbIX TPAHCNOPTHbIX NoTokoB MPEG-2:

- B NOSIHOM 06bemMe B ogHOM PLP; B aToM cnydae Tl He npuHapnexuT K kKakon-nnéo rpynne PLP (n O6bwnii PLP
OTCYTCTBYET);

- pasgeneHvem TM Ha notokn TSPS, nepeHocumble B PLP [aHHbIX, U notokn TSPSC, nepeHocumble B O6LLEM
PLP. B HacTosAweM NpuioxeHUn onpegenseTcsa npoueaypa pasfesieHns TpaHCNOPTHONO MNOTOKa M ONUCbLIBAETCA TEXHO/10-
rmsa pekombuHaunm BbIXOAHbIX NOTOKOB PLP faHHbiXx 1 PLP O6wmnux, Kotopas MoOXeT 6bIiTb AOCTUIHYTA B NPUEMHUKE Npu
OOPMNPOBAHUN BbIXOAHOIO TPAHCMNOPTHOIO MOTOKA.

5.2 PasgeneHve rpynnbl TPAQHCNOPTHLIX MOTOKOB Ha NOTOKW TSPS n notok TSPSC

5.2.1 O6wnii
Korpga rpynna N TpaHcnopTHbIX notokoB (TS_1, .., TS_N, N >2) nepegaetcsi B rpynne N + 1 PLP, Bce Tl moryT
MMETb pa3/InyHYl0 CKOPOCTb MNepefayvn AaHHbIX, HO AO/DKHblI HECTW BCe NakeTbl AaHHbIX, KOTOpble MnpeAHasHayeHbl AN
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nepegauu B O6em PLP. TpeboBaHWe K CUHXPOHHOCTU NAKETOB AaHHbIX, KoTopble 6yayT nepeHocuTbest B ObLlem PLP, He
npeabasnserca. OgHako npegnonaraetcs, 4To Bee Tl B rpynne 6binn cpopmupoBaHel B 06LeM LieHTpe 1 YTo BO3MOXHbI
oTKnoHeHUa Mexay TI1, kacatowmecs cUrHanos CUHXPOHU3aUMUK, Bbi3BaHHbIE B TOM YUCNE pasnuyHbIMU 3afepXKamu pac-
NpocTpaHeHusi, BHOCUMBIMMN KaHanoM.

Mpenycmatpusaerca ABa stana 06paboTku. Ha nepeoM aTane nakeTsl TI1, kKoTopble AOMKHBI 6bITb NepefjaHbl Yepes
obuwme PLP, 4onmkHbl BbITb 3aMeHeHbI Hyfb-NakeTaMu, U Ha BTOPOM 3Tane AOMOoNHUTENbHbLIE HyNb-NaKeTbl BBOAATCSA C
Lienbio CHUXKeHNA TpebosaHuit k Bydepusaunmn B NpUeMHUKe.

Kaxawlii TSPS gormkeH UMeTb NapaMeTpbl CKOPOCTU NepeAaydn AaHHbIX U CUHXPOHU3aLMKU aHanorMyHeEIMKU napamMe-
Tpam accounnpoBaHHbIX ¢ HUMU BxoaHbIX TI. TSPSC sBnseTcs anemMeHTapHbIM MOTOKOM € TOW e CKOpOCTbIO Nnepeaayu
AaHHbIX, KaK W BXoAHOW TI1, U3 KOTOporo oH 6bin u3sneyeH. OH COAEPXUT NakeThbl AaHHbIX, 06LLKUe ANA BCeX TPAHCTOPTHBIX
NoToKOB BHYTpU rpynnel T B onpegeneHHoM cnoe faHHbiX. JaHHble TSPSC He TpebyloT BpeMeHHOW CMHXPOHU3aLuuu ¢
COOTBETCTBYHOLWUMKN AaHHBIMU TSPS. Tabnuubsl SDT unu EIT DVB Sl He aomkHbI nepeHocnTbes Yepes Obwme PLP, Tak
Kak o6paboTka aTux Tabnuy Ha ypoBHe table_id He npegycmoTpena B Cucteme DVB-C2.

MpumevyaHune — BxogHble TS MoryT cogepxatb onpeAeneHHyto oo HyneBbix nakeToB. Onepauus pasgene-
HUS He 6yAeT BBOAWTL B AanbHellleM HyneBble NakeTsl B NOTokn TSPS. Hyneskle nakeTsl 6yAyT yAaneHs B MOAYNSTOpe
1 NOBTOPHO BCTaBNeHbl B leMopynsATope Tak, 4tobbl Cuctema C2 6bina npospayHa Ans naketoB TSPS, HecmoTps Ha To,
4YTO HyneBble nakeTel He nepefatotcs. Kpome Toro, DNP 1 mexaHusm ISSY Cuctemsl C2 rapaHTUpYeET, UTO BpeMeHHas
CUHXpOHU3aLua noTokoB TSPS u TSPSC Ha BeIxoge feMoaynsTopa A0 ONpeAeneHHo cTerneHu by1eT coXpaHAThCS.

B5.2.2 BoigeneHune O6wero PLP u3 rpynnsi TN

MakeTsl TS, KOTOpbIe MOryT nepegasathes B O6wmx PLP, naeHTUdULmMpyiotcs no ogHoMy Unu Heckonbkum PID un
pasaensoTes Ha criegytoLne TpUu KaTeropuu:

1) nakeTbl TS, nepeHocsLne nobble BUAbl AaHHbIX, KOTopble He TPebyoT TOYHON CUHXPOHU3ALMKU BPEMEHU C ApY-
rMMK naketamn TS, nepeHocuMeIMu B apyrux PLP cooTBeTeTBytoWwmx rpynn PLP;

2) paHHble EPG, Hanpumep Ha ocHoBe dhopmata Tabnuusl ceefeHuii o cobbitusax (EIT). MNpu aToM MexaHW3Mbl
«actual» n «other» — B cootBeTcTBMU cO Cneuundukauuein ETSI [5];

3) AaHHble yrnpaBrneHus YCIoBHBIM JOCTYNOM, Hanpumep cooblleHust EMM.

MakeTsl TS DVB-SI, koTopble He MOryT nepeaasaTbes B 06Lmnx PLP, Tak kak aTo TpebyeT crnoxHbIX npoueayp pe-
MYFETUMNEKCUPOBAHWSA, MOXHO pasgenvTb Ha criegyloLime ABe KaTeropuu:

1) nakeTbl TS, nepegaroLyme Tabnuubl onucaHusa cnyxobel (SDT), uMmetowime sHaqdeHune PID 0x0011;

2) nakeTbl TS, nepegatowme Tabnuuysl nHpopmauyum o cobbitusx (EIT), umetowme sHaveHune PID 0x0012.

MakeTbl TS, npeaHa3HaqeHHble ANa nepegaqn Yepes O6LmMiA PLP, LomkHbl ObITe U3BNEYEHb U3 OA4HOMO0 BXOAHOMO
TrM. Ecnn BxogHOW NOTOK, NepeHocAwmi AarHHble O6wmux PLP, nepeHoCUT Takke gaHHblE NOME3HON Harpysku, KOTopble
npeaHasHaveHbl ANs BBofa B PLP, To Te nakeTel TS, koTopble 6binn uaenedeHsl B O6uwmii PLP, gonxHbl 6biTb 3aMeHeHbI
Ha HyneBble NakeThbl, KaK MokasaHo Ha pucyHKe b.2. Bece naketbl TS Apyrux BXogHbix TS, NpuHagnexalyux K sToi rpynne
PLP, o6paboTaHbl Tak, 4To Bce naketbl TS ¢ PID, cBAsaHHble ¢ O6wum PLP, 3aMeHeHbl HyneBbIMW NakeTaMu.

Bo Bpems npouecca U3BneveHns ganHelx O6Wux PLP, onumoHanbHo, KOMNOHEHTHl TS MoryT 6biTb yaaneHs! 3a-
MEHOIN COOTBETCTBYIOLLUX NMaKETOB AaHHbIX HyNeBbIMU NakeTamu.

MoxeT 6bITb AOCTUrHYTa 06paboTka ogHOro TS napannenbHO B ABYX NIMHUAX PEMYNBTUNNEKCUPOBAHUA U 3aMeHa
JOMONHUTENbBHBIX NakeToB TS Hynb-NakeTaMn AN pasgeneHus ogHoro TS Ha ABa YacTUYHLIX TS, KoTopble NpeaHasHa-
YeHbl Ana nepefadvun vepes gpyrue PLP (¢ ApyruMm ypoBHEM YCTOWYMBOCTU). OTOT NPUHLMN TaKKe NPUMEHUM, €CNK pas-
feneHve ogHoro TN Gonee YeM Ha ABa YacTUYHLIX NOTOKa He TpebyeTcs.

PucyHok B.2 ynpoleH, NOCKoNbKY OH He MoKa3sbiBaeT HyrneBble NakeTbl BO BXOAHLIX TS. B peanbHbix BXoAHbLIX TS
OHW UMeLT MecTo. OHaKO OTCYTCTBUE STUX MaKETOB Ha PUCYHKE HE BNUSET Ha BO3MOXHOCTb NMPUMEHEHUsA npolecca pas-
BETBNEHUA U pekoMBuHaLuKn, B COOTBETCTBUM C OMMUCAHHLIM B STOM NPUNOXEHUN.
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SDT EMM Ayamno Bugeo ECM EMM
T 1 Bxop,
Hynesble Hynesble
SDT nakeTbl AyAio Buaco ECM nakeTbl

TSPS 1 BbIXog

Bugeo Ayavno EMM EPG paHHble EIT ECM
T 2 Bxop,
HyneBble HyneBsble
Buaeo AyAno nakeTbl nakeTbl EIT ECM

TSPS 2 BbIXof,

Hynesble HyneBble EMM EPG panHbie Hynesble Hynesble
naketsbl naketsbl naketbl nakeTbl

TSPS Bbixog (0OCHOBaH Ha AaHHbIX TI1 2)

PucyHok 6.2 — Mpumep dopmupoBaHusa aByx TSPS un cbopmupoBaHns TSPSC um3 AByX BXOAHbIX TS

5.2.3 BcTaBKa AONO/THUTENIbHbLIX HYJ/IeBblX NakKeToB B NOTOKM TSPS

MakeTbl TI, K KOTOPbIM He NpeAbABNAITCA TpeboBaHUA 0653aTesIbHO BPEMEHHOW CUMHXPOHM3aUUn, HO OANHAKO-
Bble BO BCexX BXOAHbIX Tl rpynnbl, nepeg pasgeneHvemM AO/DKHbl OblTb 3aMeHeHbl Hy/lb-NakeTamm B COOTBETCTBYHOLNX
BpeMeHHbIX no3unumax TSPS. Kpome Toro, nakeTbl, npegHasHadyeHHble AnA BBoga B O6wuii PLP, BO BXOAHOM MNOTOKe
MOTyT BO3HWKaTb He 3KBUAUCTAHTHO. Ecnn y nakeToB AaHHbIX B O6wem PLP geicTBUTENbHO eCTb «NynbCcupytoliee»,
XapakTepucTukm n naketbl O6wero PLP un cootBetcTBytowero PLP [JaHHbIX HE CUMHXPOHU3MPOBAaHbI, HEOOXOAUMbBIA pas-
Mep 6ydepa B NnpyeMHUKe MOXeT ObiTb 3HAUYNTENbHO YBE/IMUEeH K3-3a HepocTallwen BpeMeHHON cBA3nM. BctaBka gonon-
HUTENbHbIX HY/b-NakeToB B TSPS no3BonsfeT crnaxumBaTb XapakTePUCTUKN HyNb-MakeTtoB M TakMM 06pa3om yMeHbluaTb
TpeboBaHuA K 6ydrepy npuemHuka.

KonnuecTBo BCTaB/ieHHbIX HyneBbix [MakeToB A0/HKHO 6bITb BbIOpaHO Takum 06pa3om, 4Tobbl 6ydep B npuemMHuke
Ha 2 M6UT 6blN B COCTOAHUN BbINO/IHUTL MYy/NbTUNAEKCMPOBaHME AaHHbiX PLP n o6wero PLP gomxHbIM o6pa3om.

Mocne BcTaBkn HyneBbix MNakeToB AO/HKHA ObITb BbINOSIHEHA nNepeycTaHoBka PCR.

PucyHok B.3 gaeT npumep AByX TPaHCMNOPTHbIX MOTOKOB, rAe MOc/ie 3KCTpakuum naketoB obuwmux PLP BcTaBneHbl
AONoJIHNTeNbHbIe Hynesble lMakeTbl.
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SDT EMM Ayano Bupeo ECM EMM
sSDT Hynesble Ayavo Bugeo ECM Hynesble
nakeTbl nakeTbl
TSPS 1
SDT Hynesble Ayamo Bugeo ECM Hynesble
nakeTbl naketbl
TSPSS 1
Bupaeo Ayano EMM EPG paHHble EIT ECM
™ 2
Buaeo Ayavo Hynesble Hynesble EIT ECM
naxeTbl nakeTbl
TSPS2
Bugeo Ayamo HyneBble HyneBble EIT ECM
nakeTtbl nakeThbl
TSPSS2

PucyHok B.3 — lMpumep BCTaBKM HyfeBbIX NakeToB Ha Asa TS / TSPS

Bb.3 O peanusaunn npnemHuka

KntoueBasi posib, KOTOPYHO MrpaeT TPAHCMOPTHbIN NOTOK, Kak uanyecknii nHTepdelic, no3BosisieT peKkoMeHA0BaTb
peanusaunio B CyLLECTBYIOLWMX NPUEMHUKaxX 1 NpueMHukax oyayuiero 6a3oBbix YHKUWA, ONMCAHHBIX B 3TOM MpPUoxXe-
HUN. B 0COBEHHOCTWN 3TO OTHOCUTCH K YHUBepcasibHOW yHKUuMM cnuaHua TSPSC un TSPS TpaHCNOPTHbIX MOTOKOB ANs
YHUBepCasibHbIX AaHHbIX, Kak onpegesnieHo B 6.2 HacToswero ctaHgapTa v UWIIKOCTPUPOBAHO Ha puUcyHke B.3.

Peanusauun gekogepa kaHana, onpefesieHHOro Bbllle, AO/DKHbI rapaHTUPOBaTb KOPPEKTHYI MHTEerpaumto MHOrMxX
cyljecTByloWmnx cuctem DVB npu Mcnosib3oBaHUM annapaTHbIX M NPOrpaMMHbIX peweHunii ana DVB c Takumu gekogepamu
KaHana.

B.3.1 Pekomb6uHauua TSPSS n TSPSC B npuemHuke

MpuemMHNK JOsXeH BOcCcO3daTb UeseBO TS, MyNbTUMAEKCUPYS MNOJYYEHHbI CUHXPOHU3UPYEMbIi YacTUUHbIN
TpaHcnopTHbIA MoTok (TSPSS) ¢ nosny4yeHHbIM TpaHCNOpPTHbIM MoTokoM O6uwero PLP (TSPSC). OH AO/IXEH 3aMEHUTb
nobble HyneBble MNakeTbl, KOTOPble MOABAAKTCA B Nosy4YeHHbIXx TSPSS, naketom u3 ero 6ycepa O6uwero PLP (TSPSC)
(ecnn aToT 6ydiep He MyCT) cornacHo pucyHky B.4. BbixogHoli curHan gemopynatopa DVB-C2 nocrtaBnsieT YacTuU4HbIN
TpaHcnopTHbINA MoTok (TSPS) n O6wwunii PLP (TSPSC), mynbTuniekcupoBaHHblie BMecTe. MakeTbl O6wero PLP moryT 6bITb
CMellleHbl BO BPEMEHW OTHOCUTE/IbHO BXOZHOrO CUrHasa MoAynAaTopa, U COOTBETCTBEHHO [OMNOJSIHATE/IbHO BCTaB/IEHHbIE
HyfieBble MakeTbl B MOAYJ/IATOPE YBENMUYMBAIOT CKOPOCTL Mepejayn AaHHbIX B MY/IbTUM/IEKCMPOBAHHOM MOJIHOM BbIXOAUM
curHane. OgHako nocne unbTpaumm PO B MPEG -[emynbTuniekcope 37O NpeBbilleHne 6yaeT yaaneHo NOAHOCTbIO.
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Hynesble Hynesble
nakeTbl nakeTbl
EIT ECM
EIT ECM

TSS 2 (MAEHTUYHBIA TS 2, KPOMEe BCTaB/IEHHbIX HAMOJTHAKLLMX HY/1EBbIX NaKeTOB)

PucyHok 6.4 — Mpumep pekombuHauum BxogHoro TN ns TSPSS nTSPSC
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Mpunoxenue B
(obazarenbHoe)

Bobluucneume cnosa CRC

Peanusayua KoA0B LMKIMYECKOro KOHTPons U3bbiTouHbIM kogoM (kogom CRC) nossonset obHapyxusaTk ownGKu
nepefavun Ha cTopoHe npueMHuka. C atoii Uenbto cnosa CRC fomkHbl 6bITh BKIOYEHB! B NepefaBaeMble AaHHble. Cnosa
CRC gonxHbl popMnpoBaThCsl B COOTBETCTBUM C NPOLIEAYPOM, ONMUCAHHOW B 3TOM NPUNOXEHWUM.

Kog CRC onpegeneH nonMHOMOM CTENeH n.

G,(X)=x"+g  x™+ _ +g,x+g x+1
npunziung, €{01}i=1..n-1.

Brluncnenne CRC MoxeT BbiTe BEIMOMHEHO UCMONB30BaHUEM PerucTpa CABWUra, Coaepxallero n sueek, roe n —
cTeneHb NonMHoMa.

HeTtanusauws npoueayp Belducnenns CRC — B cootBeTcTBMM co cTaHgapToM ETSI [4] (npunoxeHue E).

Kogsl CRC, ucnonbsyemele B cucteme DVB-C2, ocHOBaHbI Ha cregyoLmx nofintHomax:

G (X) = X32 + X2 + XB + X2+ x16 4 x12 4 y11 4 310 4 38 4 57 4 36 4 x4 4 x2 + x +1,

32
Gy(x) =x®+ X7+ X8+ x* + X2 +1.

MHTepI‘IpeTaLWIM MONTMHOMOB K COOTBETCTBYHOLLIMM MPUITOXEHNAM fjaHbl B COOTBETCTBYIOLWWX pasjenax.

Mpumevyanune —Kofgep CRC 32, onpeaeneHHbli B 3TOM NPUIoXeHUN, HEABHO WASHTUYEH KOAepy, onpefeneH-
HOMy cneuundukalmein ETSI [5].
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MpunoxeHue I
(o6sa3aTenbHoe)

MpynnupoBaHue PLP

B fonornHeHue K OCHOBHOMY pexumy paboTbl (oguH unu Heckonbko PLP pasmelyeHsl B ogHom Crioe daHHbIx) Cu-
ctema C2 no3BonsaeT pacnpegensTs daHHble otgensHoro PLP no gpyrum Crnoam JaHHblX (pexum rpynnuposaxmsa PLP). B
pesynerate nponyckHasi crnocobHocTb, Heobxoaumas anga otgensHoro PLP, MoxXeT 6bITb yBenuieHa [0 NMOMHOW Npomnyck-
Holi cnocoBHocTn Cuctemel C2. BTOT pexum paboTel NpegHasHaveH Ans cnyxo6, TpebyroLmx NponyckHyro cnocobHOCTL,
NpeBbILLAIoLLYI0 MPONYCKHYO CNOocoBHOCTL oTAenbHoro Crnosi [JaHHbIX.

B pexume rpynnupoBaHusa PLP Bce nakeTbl AaHHbIX CrpynnMpoBaHHoro coeguHeHua PLP gomxHel nepegaBaTbes
Ha 6rnok BxogHol o6paboTku. BcTaBka MeTku BpemeHnu ISSY B Gnok agantayum pexuma obasatenbHa Ans SToro pexunma
paboTbl, 4na obecrniedeHnss KOPPEKTHOro NepeynopsifodeHns nakeToB gpyrux Croes JaHHbIX Ha CTOpOHe npuema. Ha Bbl-
xofae 6noka BxogHow o6paboTku kagpos BBFrame crpynnupoBaHHbIi PLP pacnpegeneH no pasnuyHbiM CrioaM [JaHHbIX.
Ha pucyHke I 1 nokasaHa 6riok-cxema pexvumMa paboTsl rpynnupoBaHus PLP.
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PucyHok I'1 — Bnok-cxema pexuma rpynnuposaHus PLP

Ha pucyHke 'l gaHHble oTaenbHoro PLP pacnpegeneHsl no gpyrum Cnoam [daHHbIX.
Pexum paboTbl crpynnupoBaHHbix PLP onpegensieT ncnonb3oBaHve 3aronoBka FECFrame gna CnoeB LaHHbIX,
coZlepxallmx nakeTbl OT crpynnuposaHHoro PLP.

MpumeyaHne — B OoCHOBHOM pexume paboTtbl Cnov [aHHbix, BKAoYawowme kagpsl FECFrame oT crpynnupo-
BaHHoOro PLP, moryTt cogepxatb naketbl FECFrame gpyrux PLP.
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MpunoxexHune
(cnpaBo4HOE)

PereHepauusa TpaHCNOPTHOrO NMNOTOKa U ncnonb3oBaHue ISCR
019 BOCCTAHOBJ/IEHUSA TaKTOBOW 4acTOThl

B Tom cnyuae, korga mopynatop paboTaeT B pexume C yganeHWem HyneBblX MakeToB, NPUEMHUK MOXeT pere-
HepupoBaTb TPaAHCMOPTHbLI/ MOTOK, BCTaBNAS nepej KaxAbiM MOJEe3HbIM MNakeTOM ygAasieHHble HyneBble nakeTbl (DNP)
B bychepe FIFO npumemHuka. Kak nokaszaHo Ha pucyHke [,.1, TakToBas 4yacTtoTa TpaHcnopTHoro notoka ft'IN MoxeT ObITb
BOCCTaHOB/IEHa C MOMOLWbIO Lenu has3oBOW CUHXPOHM3aLuunW. BoccTaHOB/EeHHas MOAyNATOpoM 4yactoTa RS moxeT wuc-
Nosib30BaTbCA A/19 CUHXPOHU3ALNN NTOKaNIbHOTO cyeTyumka (KOTOpbIA NO onpefesieHNio paboTaeT CUHXPOHHO CO CHETUUKOM
CUHXPOHM3aLNN BXOAHOrO NOTOKAa, Kak noka3aHo Ha pucyHke [1.1). PLL cpaBHuBaeT cofiepXaHne STIOKasIbHOTO cyeTymka C
nepegaHHblM ISCR kaxpaoro naketa TIM, n pa3HocTb pa3 MCNOMb3yeTCs AN1A KOPPEKTUPOBKU TakTOBOW 4acToTbl R'm Ta-
KMM o6pa3om R'mocTaetcs NOCTOAHHbIM, N 6ydep npueMmHuka FIFO aBToOMaTU4YeCKU KOMMEHCUpyeT nocrsiefoBaTtesibHble
M3MeHeHNs 3adepxku. Tak kak 6ydep FIFO npuema He aBnsetrca camobanaHcupyrwuwmmcsa (B yCTOWYMBOM COCTOSHUU
3ano/siHeHa NOJIOBUHA AYeeK), TO MHpopmayusa, cogepxauwanaca B nonsax BUFSTAT n BUFS, moxeT ucnonb3oBatbcsa AN
ycTaHOBKM 6ydepa FIFO B Haya/ibHOe cOCTOsAHUE.

ANbTepHaTUBHbIM pelleHneM MOXeT 6biTb criyyald, Korga guHamuyeckme M3MeHeHUSa pe3ynbTupylowen 3agepxku
N CKOPOCTU nepepayn (OTHOCUTE/IbHO UCTOYHMKA) MOTYT ObiTb NpuemMsieMblMU ANA Aekogepa, 6ydep npuemMHuka MoxeT
ncnonb3oBaTbCcA ANA ynpaBneHus PLL. B aTom cnyvyae 6ydep npueMHuka mMoxeT 6biTb camobanaHcumpylowmmcsa n none
ISSY moXeT He nepegaBaTbCA.

PucyHok .1 — Tlpumep 6/10K-CXeMbl MPUEMHUKA NOBTOPHOW BCTaBKM MakeTOB M CMHXPOHM3aLMUN BOCCTAHOBJ/IEHHOW
TakToBOI yactoTbl RTS
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MpunoxeHue E
(cnpaBo4yHoe)

lWa6noHbl pasmel,eHus NunoT-curHana

B npunoxeHun npepactaBneHbl WabnoHbl pas3MelleHns pacCpefoTOYEHHbIX NUIOT-CUTHANOB Ha HMU3KOYACTOTHOM
Kpae aHcambnss HeCKO/IbKUX NepPBbIX CUMBOJIOB Kajpa ANS ABYX 3HA4YeHW UHTepBana 3awuTbi:1/64 n 1/128. WabnoHbl
pasmelleHns paccpefoTOYeHHbIX NUIOT-CUTHANO0B NpeAcTaB/eHbl B YeTbipex pasax — AN YeTbipex 3HayeHuli napame-
Tpa Kk mod DDyno 9.6.2.1 HacTosero crtaHgapTa, XxapakTepuaylLnx 4acToTy HWKHeR rpaHuubl. Ha pucyHkax E.1—E.4
nokasaHbl wWwabnoHbl ana Gl = 1/64 ans yeTbipex 3HadeHun Kk mod DDYy. Ha pucyHkax E.5—E.8 nokasaHbl wabnoHbl Ans
Gl = 1/128 pnsa yeTbipex Apyrux 3HavyeHuin k mod DDYy.

HenpepbiBHbIE MUNOT-CUTHASbLI HE NOKa3aHbl.

MHpekc
CumBon Hecyueli K mod DXDY
nHpekcal Q 6 30 36 42
MunoTt-curHasnbl
Q Ll/paHHble
npeamoéy/ibl
[paHnyHbIE PaccpefoToyeHHbIl HenpepbiBHbIE MUNOT-CUTHASTbI
nUAoT-CUrHasIbl nUNoT-CUrHan He nokasaHbl

PucyHok E.1 — PaccpefoToueHHblli nunoT-curHan ans Gl 1/64 ¢ HuskovacToTHOW rpaHuuel Kk mod DDy=0

MHaekc
CumBon Hecyuweii K mod Dx Dy

nHgekca/l 12 18 24 30 36 42 0 6

MunoT-curHansl
O Ll/gaHHble

npeamoéybl
paHunyHbIe PaccpefioToYeHHBbI HenpepbIBHble NUNOT-CUTHaSIbI
nUIOT-CUTHasbI NUNOT-CUrHaN He MokasaHbl

PucyHok E.2 — PaccpefoTO4YeHHbI nuioT-curHan anst Gl 1/64 ¢ Hu3ko4yacToTHON rpaHuueid k mod DDy = 12

48

12
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MHpekc
CumBon Hecyueli K mod DXDY
nHgekca/ 24 30 36 42 0 6 12 18

MunoT-curHansl

NpeamMéynb) O WipaHHble
paHnyHbIe PaccpejoToueHHbIi HenpepblBHble MUIOT-CUrHANbI
NUMOT-CUrHAS b NUAOT-CUrHa He noKasaHbl

PucyHok E.3 — PaccpefoToyeHHbIli nunoT-curHan ana Gl 1/64 ¢ HM3Ko4acTOoTHON rpaHuuein K mod DDy = 24

MHaekc
CumBon Hecyulein k mod DXDY
nHaekca/ 36 42 0 6 12 18 24 30

MunoTt-curHansl

O W/paHHblEe
npeamoybl A
paHUyHble PaccpenoToyeHHbli HenpepbiBHbIE NUAOT-CUTHASIbI
NUNOT-CUrHAbI nuIoT-curHan He nokasaHbl

PucyHok E.4 — PaccpegoTo4YeHHbI nunoT-curHan ana Gl 1/64 ¢ HU3KO4YacTOTHOW rpaHuueli K mod DDy = 36

24

36
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MHpaekc
CumBon Hecyueli Kk mod DXDY
nHaekca/ 0O 6 12 18 24 30 36 42

MunoT-curHanbl

npeam6y/ibl O Ll/paHHble
paHnyHble PaccpenoToUeHHbli HenpepbiBHbIE NWAOT-CUTHASTbI
NUNOT-CUrHAbI nunoT-cUrHasn He nokasaHbl

PucyHok E.5 — PaccpefoToueHHsblii nunoT-curHan ana Gl 1/128 ¢ HM3kovacToTHOW rpaHuuein k mod DxDy = 0

MHpekc
CumBon Hecyulein kK mod Dx Dy
nHaekca/ 24 30 36 42 48 54 60 66

MunoT-curHansl

npeamGy/b O LlpaHHble
paH1uHble PaccpejoToueHHbI HenpepbiBHbIE MUIOT-CUTHA b
NUMOT-CUrHA b NUNOT-CUrHaN He noKasaHbl

PucyHok E.6 — PaccpefoToueHHbli nunoT-curHan ans Gl 1/128 ¢ HM3ko4YacTOTHOW rpaHuuein Kk mod DDy =24

90
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MHpaekc
CumBon Hecyuleit kK mod Dx Dy
nHaekca/ 48 54 60

MunnoT-curHanbl
npeamoybl

[paHnyHbIe
NUIOT-CUrHASTBI

PucyHok E.7 — PaccpefoToueHHbli nunoT-curdan ans Gl 1/128 ¢ HM3ko4YacTOTHOW rpaHuuein Kk mod DDy = 48

MHpaekc
CumBon Hecyueit kK mod Dx Dy
nHgekca/ 72 78 g4

MunoTt-curHanol
npeamoysbl

[paHnyHbIe
NUIOT-CUrHASTBI

PucyHok E.8 — PaccpefoToueHHbli nunoT-curdan ans Gl 1/128 ¢ HU3ko4acToTHOW rpaHuuein k mod DDy = 72

FOCT P 55938—2014

66 72 78 84 90

O WipaHHble

a PaccpepoToyeHHbli
™  nunoT-curHan

HenpepbiBHbIE NWUIOT-CUTHASIbI
HE nokKasaHbl

0o 0 6 12 18

O WipaHHble

PaccpejoTOUEHHbIi
NUNOT-CUTHAN

HenpepbiBHbIE NNNOT-CUTHAUIbI
HEe Nnokas3aHbl

24
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ISO/IEC 13818-1 (2013)

ETSI TS 102 606

ETSI EN 302 307

ETSI EN 302 769 V1.1.1 (2010-04)

ETSI EN 300 468

BuGnuorpadun

Information technology — Generic coding of moving pictures and
associated audio information: Systems

Digital Video Broadcasting (DVB); Generic Stream Encapsulation (GSE)
Protocol

Digital Video Broadcasting (DVB); Second generation framing structure,
channel coding and modulation systems for Broadcasting, Interactive
Services, News Gathering and other broadband satellite applications
(DVB-82)

Digital Video Broadcasting (DVB); Frame structure channel coding and
modulation for a second generation digital transmission system for
cable systems (DVB-C2)

Digital Video Broadcasting (DVB); Specification for Service Information
(Sl) in DVB systems
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YOK 621.397: 006.354 OKC 33.170 OKI1 65 7400

Kniouesble cnosa: TenesuaeHue sewarensHoe yugpposoe, DVB-C2, TpaHcnoptHbiti notok MPEG-2, yHuBep-
canbHbIl NoTok GSE, koauposaHue, nepemexenune, BCH, LDPC, co3sesaue, cnoi AaHHbIX, CUTHaANU3auus o
napamMeTpax KoauposaHusa n moaynsauuu, kagp C2, cumeon npeambynel, nunot-curHan, OFDM
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