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HAUMWOHANBbHBI W CTAHLAPT POCCUUCKOW SGEAJZEPALUNMN

TENEBUWAEHWE BEWATE/IbHOE UN®POBOE

NHuTepdeiic mogynaTtopa (C2-Ml) ans yund poBbiXx KabeNbHbIX TENEBU3NOHHbBIX CUCTEM NepeAaun
BTOpOro nokonexHus (DVB-C2)

TexHunyeckune TpeﬁOBaHI/Iﬂ

Digital video broadcasting (DVB). Modulator interface (C2-Ml) for a second generation digital transmission system
for cable systems (DVB-C2). Technical requirements

fNaTta BBegeHnsa — 2018— 08—01

1 O6nactb NnpuMeHeHns

HacTtosawwnii ctaHfapT pacnpocTpaHseTcs Ha uHTepdeiic mogynatopa (C2-Ml) ana undposbix kabenb-
HbIX TE€NIEBU3NOHHbIX CUCTEM Nepefayu BTOporo nokonexus (DVB-C2).

HacTtoAwwmii ctaHgapT onpegenseT MexaHW3sM nepefayn MoAynupoBaHHoOro curHana DVB-C2 B maru-
CTpasibHOM cermeHTe kabesbHON ceTu 1 ycTaHaBAMBaeT OCHOBHble napaMeTpbl MHTepdheiica nepegaun faH-
HbIX OT KOHCTPYKTOpa 6/10KOB AaHHbIX U Kaf4pOB K CTPYKTYpe BPEMEHHOIO My/NbTUNNEKCUPOBAHUA B MOAYNS-
Tope DVB-C2.

TpeboBaHua HacToALLero cTaHgapTa cnegyeT yuntbiBaTb Npu paspaboTke, M3roTOBAEHNUM U aKcnayaTa-
umm obopynosaHns DVB-C2.

2 HopmaTuBHbIE€ CChIJIKK

B HacToAleM cTaHfapTe UCMO/b30BaHbl HOPMATUBHbIE CCbIIKM Ha cnefyolimne cTaHgapThbl:

FOCT P 52210 TenesugeHune sewartesnibHoe Unugposoe. TepMUHbI U onpefeneHuns

FOCT P 52591 Cucrtema nepefauyv gaHHbIX nonb3oBaTens B LMK(POBOM TeneBU3MOHHOM dopmarte.
OCHOBHble napameTpsbl

FOCT P 54994—2012 TeneBugeHne BewatenbHoe uudgposoe. MNepegaya cnyx6 DVB no ceTtam c IP
npoTokonamun. Obwune TexHnyeckme TpeboBaHns

FOCT P 55697 TeneBugeHune BewatenbHoe undgposoe. CepBucHas nHpopmauusa. Obuwmne TexHnyeckme
Tpeb6oBaHus

FOCT P 55713—2013 TeneBugeHue BewatenbHoe yucposoe. KognpoBaHue ans 3awutbl 0T oWMO0K
npu nepegadve cnyx6 DVB no cetam c IP npotokonamu. OCHOBHble napaMmeTpbl

FOCT P 55938 TenesugeHune BeuiatesbHoe Unposoe. MeToAbl KaHa/IbHOrO KOAMPOBaHWUA U MOAYNA-
LMn aNnsa BTOPOro NokoseHus cuctem kabenbHoro tenesugeHns (DVB-C2). OcHOBHble napameTpbl

MpumMmeyaHue — Mpu No0Ib30BAHUN HACTOSALLYM CTAHAAPTOM Lie1Iecoo6pasHo NPOBEPUTbL AEICTBIE CChINIOYUHbIX
CTaHAapToB B MH(OPMALMOHHOI cucTeme 06LLEro Nosb30BaHNs — Ha ovLmManbHOM calite ®efilepasibHOro areHTCTBa no
TEXHNYECKOMY PEerysiMpoBaHunio 1 METPOSIOTUN B CETU VIHTEPHET U/ MO €XeroAHOMY MH(hOPMaLMOHHOMY yKasaTesio «Ha-
LIMOHa/IbHbIE CTaHAAPTbI*, KOTOPbI OMy6/IMKOBAH NO COCTOSIHUIO Ha 1 siHBaps TEKYLLETO rafa, U Mo BbiNyckaM eXeMecsiy-
HOro MHPOPMALMOHHOIO yKasaTe st «HauMoHasIbHble CTaHAaPTbI» 3a TeKYLWWiA rog, ECnv 3aMeHeH CCbINIOYHbIN CTaHaapT,
Ha KOTOpbIil AaHa HEJATUPOBAHHAS CCbIKA, TO PEKOMEHAYETCA UCMO/b30BaTh AECTBYHIOLLYI0 BEPCUI0 3TOTO CTaHaapTa
C Y4ETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHeHWIA. EC/IM 3aMeHEH CCbIIOYHbINA CTaHAapT, Ha KOTOpbIi AaHa faTu-
poBaHHasi CCbI/Ka, TO PEKOMEH/YeTCs CMO/b30BaTh BEPCUIO 3TOTO CTaHAAPTa C YKa3aHHbIM BbIlle rofioM YTBEPXAEHUS
(NpuHsTUS). ECnv nocne yTBEPXAEHUS HACTOSILLEro CTaHAapTa B CCbI/IOYHbIV CTaHAAPT, Ha KOTOpLI AaHa faTupoBaHHas
CCbI/IKa, BHECEHO M3MeHeHMe, 3aTparvBaloLLee NoJoXeHue, Ha KOTOPoe AaHa CCbIIKa, TO 3TO NOJI0XEHNE PEKOMEHIYeTCs
NPUMEHATL 6€3 yyeTa JaHHOTO U3MEHEHUSI. ECN CCbINOYHBIV CTaHAapT OTMEHEH 63 3aMeHbI, TO NMOJIOXKEHUE, B KOTOPOM
[laHa CCbI/IKa Ha HEro, PEKOMEHYEeTCA NPUMEHSTL B YaCTU, HE 3aTparvBatoLLell 3Ty CCbIKy.

MN3paHue ouymnansHoe
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3 TepMuHbl, onpefenieHnsa U cokpalieHns

3.1 TepMuHbl 1 onpepeneHns

B HacTosuweM cTaHgapTe npumeHeHbl TepmuHbl no FTOCT P 52210. TOCT P 52591. TOCT P 54994. a
Takxe cnegyrouime TEpMUHbI C COOTBETCTBYOLWMMW ONpeaeneHnamMu:

3.1.1 C2 kagp: ®uKcMpoBaHHbIA Kaap OU3NYECKOTO YPOBHSA C BPEMEHHbLIM MY/IbTUNEKCUPOBAHUEM,
pasgensieMblil B fanbHeilwem Ha 6/10K1 AaHHbIX MTEPEMEHHOro pasMmepa.

3.1.2 610K gaHHbIX: Fpynna syueek OFDM, Hecyuwunx oguH nnm Heckonbko PLP B onpegeneHHom vac-
TOTHOM cybkaHane.

3.1.3 kaHan cusnyeckoro yposHsa (PLP): Jlornyecknii kaHan, nepegaBaemMblii B O4HOM WU HECKO/b-
Kux 610Kax AaHHbIX.

3.1.4 wNpoKONONOCHBI Nnponyck: Ha6op pacnosioXeHHbIX psifgoM syeek OFDM BHYTPU KaXaoro cum-
Bosila OFDM, Ha KOTOpbIX HE NPOUCXOAMUT nepefada IHepruu.

3.2 CokpalieHuns

B HacTosiLlem cTaHAapTe NpMMEeHeHb! cneaylolme cokpalieHus:

KAM — kBagpaTypHasa amnautygHasa Moaynauua:

AL-FEC — npsimas Koppekuus ownb0oK Ha YPOBHE NMPUIOXKEHUSA:

AS| — acuHXpPOHHbI nocnegoBaTenbHblli UHTEpPdeiic;

BPSK — agBonyHasa hasoBas MaHUNynauus;

C2-MI — uHTepdelic moaynsatopa DVB-C2;

CRC — KOHTPONb LUKANYECKMM U3ObITOYHLIM KOAOM;

CRC-8 — KOHTPO/b UMKANYECKAM U3BbITOYHBIM 8-6UTOBLIM KOAOM;

CRC-KOof — UMKINYECKUIA N3ObITOUYHBIA KOA;

DVB — TeneBugeHune BelaTtenbHoe Lugposoe;

DVB-C2 — TeneBugeHue BewatenbHoe L4uppoBoe BTOPOro NOKOEHUSN;

Ethernet — ceTb Nnepegayuv AaHHbIX C NCNONb30BAHNEM KOHTPONSA Hecyleli 1 06HapyXXeHneM KONIU3nii;

ETSI — EBponeickuin MHCTUTYT NO cTaHAgapTU3auumn B 061acTn TeNIeKOMMYHUKaLNii;

FEC — npsmas KoppeKkuus owmnbok;

ID — npgeHTUdmnkaTop:

IP — mexceTeBOW NpOTOKON;

IPTV — TenesewaHne no npoTokony MIHTepHerT;

GSE — uHkancynsaumsa obuwiero noToka;

MPEG — akcnepTHas rpynna no ABWXYLLeMyCa M306paxeHuto: cTaHAapT cxaTua Buaeo- U ayauo-
OaHHbIX;

MPEG-2 — cTaHfapT uudpoBoro cxartusa aygmo- u BugeonHpopmaumu;

MSB — cTapLuii 3Havawuii 6uT;

OFDM — mynbTunaeKkcupoBaHne ¢ OPTOroHa ibHbIM YaCTOTHbLIM pa3fesieHnemM KaHas0B:

PAPR — COOTHOLIEHWNE NUKOBOW MOLLHOCTU K CpeaHeil;

PAT — Tabnuua accouymaunm nporpamMmmbl;

PID — naeHTudukatop naketa;

PLP — kaHan hM3n4eckoro ypoBHS;

PMT — Ttabnuua cTpyKTypbl Nporpammsl;

QoS — KauecTBO ycnyru,

RTP — npoTokon peasibHOro BPEMEHU;

SMPTE — c006L,ecTBO MHXEHEPOB B 061aCTu ABUXYLLUXCA N306paxeHunii n TenesngeHus,

SMPTE 2022 — rpynna cTaHgapToB nepegaymn uupoBbiX BUgeofaHHbIX no cetam IP.

SMPTE 2022-1 — cTaHgapT NpsIMOii KOppeKyMn OWn60K 418 nepefayn B peasibHOM BPEMEHMN ayAno- u
BMAeOoAaHHbIX Nno ceTam IP;

TDM — BpeMeHHOe My/NbTUMN/EKCUpOBaHUE;

TS — TpaHCNOPTHbIN NOTOK;

UDP — npoToKo/ nofb3oBaTesibCKUX gatarpamm;

UltraHD — cTaHfapT TeneBuAeHUA CBEPXBbICOKON YeTKOCTH;

uimsbf — uenoe 6e3 3Haka, cTapwuil 3Havalnii GUT NepsbIii.

XOR — onepauunsa «Mcknovatouwee NN».
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4 0O6uime NonoXeHus

4.1 KoHuenuus nHtepdelica mogynatopa DVB-C2

KoHuenuus unitepdeiica mogynatopa DVB-C2 onpegensieT uHtepdeiic Ha BbIxoge pasfenntens faH-
HbIX U KOHCTPYKTOpa kagpa moaynstopa DVB-C2 v oTobpaxaeT 3Ty CTPYKTYPY AaHHbIX HA CTPYKTYpY BpEMEH-
HOro mynbTunnekcupoBauunsa (TDM). MonoxeHne nHtepdgelica C2-M|l BHYTpU CTPYKTYPHON CXeMbl MOAYASATO-
pa DVB-C2 noka3aHo Ha pucyHke 1.

MnnpdBitccrm

PucyHok 1 — MonoxeHne nHtepdeiica C2-Ml BHYTpU CTPYKTYpHOI cxembl Moaynsitopa DVB-C2

JononHuTenbHo koHuenuus C2-M| onucbiBaeT nHTepdeiic mexay Hanbonee CNoxHoi (LeHTpanuso-
BaHHOI) cepBepHOli YacTbio U MPOU3BOJIbHLIM HABOPOM MEHEE C/IOXHbIX KIIMEHTOB.

CepBepHas yactb moaynsatopa C2-MI BknwuvaeT B cebs:

- BXOAHY 06paboTKy;

- 06paboTky kaHana gu3nveckoro yposHsa (PLP);

- pasgeneHve AaHHbIX;

- 06paboTky L1-curHanunsauyunm;

- 06paboTKy Kagpos;
1N onucbiBaeT NHTepgeinc B3aMmMoLencTBnsa co CTpykTypoii TDM.

KnueHTckan yactb mogynsatopa C2-MIl Heobxoamma TONMbKO ANSA AeKoAUpOBaHWUs CTPykTypbl TDM un obec-
neyexHuns reHepauun OFDM, no3ToMy peanunsyeTcs Ha 60nee felleBblX OKOHEYHbIX MOAynATOpax.

CTpykTypa TDM gomkHa obnagatb 4OCTATOYHON rMOKOCTbIO, UTO6GLI 06ecneynTb peannsalnio BCex cue-
HapueB. 3a/10XeHHbIX B cneyndukaumm DVB-C2. OHa fo/kHa noagepXxvBaTb BO3MOXHOCTb TMOGKOro n3meHe-
HUA NapaMeTpoB C YHYETOM C/eAYHLWNX NONOXEHWNA:

- CXeMbl MOAYNALUN AYeeK AaHHbIX MOTYT MeHATbCcA oT 16-KAM o 4096-KAM;

- cxema mMogynsaumm PLP MoXeT MeHATbCSA Ha KafpoBOil OCHOBe (B MPU/IOXEHUAX C aAanTUBHbIMU KO-
AUpOBaHMEM ¥ MOAYyNAUMnein) n MoxeT 6bITb pasNNYHOl ANA Kaxaoro nepegasaemoro PLP B 3aBucumocTu oT
Ha3Ha4yeHHOro ANa onpefeneHHoro kayectsa ycnyrn (QoS);

- WMpKHa KaHana cuctembl C2 cocTtaBnseT He MeHee 8 MI'LL. HO TeopeTUYeCcKN MOXeT ObITb yBenyeHa
A0 450 MIy. B yacTHOCTK AN BewaHusa B kayectse UltraHD:

- B N0/I0Ce KaHana Moaynatopa MoOryT pacnonaratbCca WWPOKOMOMOCHbIE NMPONYCKM.

CTpykTypa TDM npepgoctasnset 4ONOMIHUTENbHbIE 3/IEMEHTbI AaHHbIX, NO3BOAALWNE NPUEMHUKY CUH-
XPOHU3MpPOBaTLCA 1 ONpeaensiTb CBOWCTBA NapamMeTpoB nepegayn cuctemsl C2.

4.2 Crtek npoTtokonos DVB-C2 gna marmctpasibHbiX CUCTEM nepegaun

CTtek npotokonoB C2-MI npusBefeH Ha puUcyHke 2.
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PucyHok 2 — Ctek npotokonos C2-Ml

NHTepdeiic C2-MI NONHOCTbLIO MEPeHOCUT MoNe3Hylo Harpysky kagpa DVB-C2.

[aHHble nonesHoi Harpysku kagpa DVB-C2 fo/mkHbl 6bITb NakeTu3nposaHbl B naketTbl C2-MI 1 nHkancy-
NMpoBaHbl B NakeTbl TpaHCNopTHOro notoka DVB/MPEG nyTem KoHBelepusauuun gaHHbIX.

CTaHfapTHble nakeTbl TpaHCNopTHOro notoka DVB/MPEG fonxHbl 6bITb nepefaHsbl Mo cTaH4apTHOMY
nHTepgeiicy DVB TS, Takomy kak ASI, unum nHkancynumposaHbl B IP-nakeTbl cornacHo FOCT P 54994 ansa
nanbHeliwei nepegaun no cetam IP.

[lonyckaeTca peanusaums ynpow,eHHOro TpaHCNnopTHOro mexaHusma IP. B KOTOPOM OTCYTCTBYIOT KOH-
Beliepusauuna DVB gaHHbIX U MHKancynsuua B nakeTol MPEG-2 TS.

5 KapgpoBas cTpyKTypa

5.1 CTtpyktypa TDM cumsona

CTpyktypa TDM wnHTepdeiica C2-MI npeactaBnseT coboit cTpykTypy hopmupoBaHus kagpa DVB-C2.
MonesHaa Harpyska BCex CUMBOJIOB Kajpa nepegaetca B cxemy TDM.

CTtpykTypa TDM. coaepxawan gaHHble nonesHol Harpysks cumsona DVB-C2. npuBegeHa Ha pu-
CYHKe 3.

O6was 4NAnHa CUMBOIOB CTPYKTYPbl MYyNbTUNNEKCMPOBAHUSA 3aBUCUT OT CXEMbl MOAYNALUN, HO He 3a-
BUCUT OT BblGpPaHHbIX 3aLMTHOTO MHTEPBAaa UAN NJAOTHOCTU NUNOT-CUTHA/OB.

Maket C2-MI CRC
[opu3oHTasIbHOE Mnose Mone nonesHoi Harpyskn CRC
CUHXPOHM3auun
[opusoHTaNbLHOE nosne MepBoe none nonesHon Ha- MocnefHee none nonesHoi 32 6uta
CUHXPOHM3auun rpy3ku Harpysku
opu3oHTasibHoe none Mone Monel ToneQ MNone Monel TMMoneQ 326uta
CUHXPOHU3aLMK Mode Mode
13 6uToB 16ut 2—6 2-6 16ut 2—6 2—6 32 6uta

61TOB 6uToe 61TOoB 61TOoB

PucyHok 3— CtpykTypa TDM a5 nepegayun AaHHbIX NonesHol Harpysku cumsona DVB-C2 no nHtepdericy C2-Mi
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OnvHa |- n Q-noneit nocTtosiHHa ANA mMoaynaTopa uHTepdeiica cuctembl C2 1 COOTBETCTBYET MaKCu-
MasbHOl cxeMe MOAYNAUUN, YKa3aHHON B NOJSie rOPU3OHTaNIbHOW CUHXPOHU3ALNN.

Mone pexnma Mode (1 6uT), Kak NokasaHo B Tabnuue 1. onpefenseT cxeMy MOAYNALUN A1 OTAENbHBIX
noAHecyL X nosie3Hoii Harpyskn. OHa ykasbiBaeTcs B Mose cxeMbl Mogynauun MaxMod nons CMHXpoHM3auum
Sync-field.

Tab6nuya 1— MNone pexuma Mode (1 61T)

3HaueHve BenvunHa
CxeMbl MOAY ALK, YkasaHHble B none MaxMod. He ncnonb3ytoTces. cnonb3yeTca cxema Moaynsaumm (0)2
HU3LLEro nopsigka
Mcnonb3ylotesa cxeMbl MOAYNALMK, ykasaHHble B none MaxMod 12

Ecnn 6uT nons Mode He ycTaHOB/EH, ABa cTapwunx 6uta (oguH B 1-none n oguH B Q-none) He TpebyoTcs
ANA [OCTaBKW COOTBETCTBYIOLWENO0 CUTHANBLHOIO co3Be3ua. B aToM cnyyae 3Tu ABa 6uTa UCMNONb3YOTCA 415
yKkasaHua hakTuyeckol cxembl MOAYNAUUKM COOTBETCTBYLLe nofHecyuwein. Ecnm atn gBa 6uta ycTaHoB-
neHbl B (11)2. ocTanbHble 6UTLI |- N Q-Nonel NpeAcTaBNAT CUTHANIbHOE CO3Be3jue Ha OfWH YPOBEHb HUXe
YPOBHSA, ykazaHHoro B nosie MaxMod. Ecnv aTn 6uThl ycTaHoB/eHbl B (00)2, TO COOTBETCTBYHOLEE CUTHANIbHOE
co3Be3fne No MeHbluell Mepe Ha OfVH YyPOBEHb HWXe YPOBHSA, ykasaHHoro B none MaxMod, n gBa nocnegy-
IOWKMX cTapwmx 6uta 6onee He TpebyTCcA A4NA yKa3aHUA COOTBETCTBYIOLLErNO CUTHANbHOrO co3Be3aua. Ecan
3TN nocnegywouwme ctapwne 6uTbl ycTaHoBseHbl B (11)2, To ocTanbHble 6UThI |- 1 Q-Moneli npefcTaBAslOT
CUTHaNnbHOE COo3Be3/jNe BTOPOro YPOBHS, HUXE YPOBHS, Yka3aHHoro B none MaxMod. Ecaun aTn 6uThl u ycTa-
HoBfeHbl B (00)2, TO COOTBETCTBYIOLWEE CUTHANIbHOE CO3BE3AME NO MEHbLUel Mepe Ha OAWH YPOBEHb HUXe
YPOBHSA, yka3aHHOro B nose MaxMod.

B Tabnuuax 2—6 nokasaHbl pa3siMyHblie BO3MOXHble KOHDUTypaLuy noneii NoNe3Holi Harpysku ansa pas-
NNYHBIX CXEM MOAYNAaLuMuK, onpefeneHHblx nonem MaxMod.

Tabnunuya 2— KognpoBaHue pasnyHbIX CUTHAIbHBIX CO3BE3AUIA ANS CyYas YCTaHOBKU 3HayveHws nons MaxMod,
cooTseTcTByloLero 4096-KAM

MaxMod 4096-KAM

Mona Mode. 11 Q 3amuHaoT 13 6utoe

None 1 Mone O Monynauns
flone Mode Cy6none «KoHTponb* Cy6none «[laHHble* Cy6none «KOHTponb» Cy6none «[laHHble*
(BENNUMHA) (pasmep) (BEMUMHA) (pasmep)

1)2 OrtcyTcTByeT 6 6uToB OrtcyTcTByet 6 6uTOB 4096-KAM
(0)2 12 5 6utoB (12 5 6uTOB 1024-KAM
(0)2 (01)2 4 buta (012 4 buta 256-KAM
0)2 (0012 3 6uta (001)2 3 6uta 64-KAM
02 (0001)2 2 buta (0001)2 2 buta 16-KAM
<0)2 (00001)2 16ut (00001 )2 16ur QPSK
0)2 (00001}2 16ut (000001)2 OTcyTcTBYET BPSK
(0)2 (000000)2 OTcyTCcTBYET (000000)2 OTcyTcTByeT Mponyck
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Ta6nuuya 3— KoguposaHue pasfnuHbiX CUTHA/IbHBIX CO3BE3ANA ANA cliydas yCTAHOBKW 3HadeHus nons MaxMod,
cooTtBeTtcTBytowero 1024-KAM

MaxMod 1024-KAM

Mona Mode. 1n Q 3aHumatoT 11 6uTOB

Mone | Mone O Moaynauins
Mono Mode Cy6none «KoHTposb» Cy6none «[laHHble» Cy6none «KOHTponb» Cy6none «flaHHble»
{BennunHa) (pa3mvep) (BENNYMHA) (pasmep)

(1)2 OTcyTcTByeT 5 6uTos OTcytcTByeT 5 6uTos 1024-KAM
(Ofe (1)2 4 6uta (1)2 4 6uta 256-KAM
<0)2 (01)2 3 6uta (01)2 3 6uta 64-KAM
(Ob (001)2 2 buta (001)2 2 6uta 16-KAM
)2 (0001)2 16uT (0001 )2 16uT QPSK
(Ob (0001)2 1 6ut <00001 >2 0 6uToB BPSK
(0b (00000)2 OTcytcTByer (00000)2 OTcyTcTByeT Mponyck

Ta6nuuya 4 — KoguposaHue pasfnuHbiX CUTHAbHBIX CO3BE3ANA ANA cliydasl yCTAHOBKW 3HadeHus nons MaxMod,
cooTBeTcTByloUero 256-KAM

MaxMod 256-KAM

Mona Mode. 1un Q 3anuHaoT 9 6UTOB

Mone 1 Mone O MosyrALpa
Mone Mode Cy6 none «KoHTponb» Cy6none «[laHHble» Cy6none «KOHTponb» Cy6none «flaHHble»
(BenununHa) (pasmvep) (BENNUMHA) (pasmvep)

Ob OTtcytcTtByeT 4 6uta OTcyTcTByeT 4 6uta 256-KAM
(0)2 (1>2 3 6uta <1)2 3 6uta 64-KAM
(0)2 (01)2 2 6uta (01)2 2 6uta 16-KAM
(Ob (001)2 16ut (001)2 16ut QPSK
(0)2 (001)2 1 6ut (00017 0 6uTos BPSK
(0)2 (0000)2 0 6uToB (0000)2 0 6utoe Mponyck

Ta6nuuya 5— KoAgupoBaHWe pasfiMyHbiX CUTHANbHBIX CO3BE3AWIA ANS CNyyas yCTAHOBKW 3HauyeHns nons MaxMod.
cooTBeTcTBylOUWEro 64-KAM

MaxMod 64-KAM
Mona Mode. 1n Q 3anuHatoT 7 6UTOB

Mone 1 Mone 0 Mopaynaumsa
Mone Mode Cy6none «KOHTpONb» Cy6none «[laHHble» Cy6none «KOHTponb» Cy6none «[aHHble»
(sennunna) (pasmep) (senmunHa) (pa3mep)
<1)2 OTcyTcTBYET 3 6uta OTcyTcTBYET 3 6uta 64-KAM
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MaxMod 64-KAM
Mon» Mode. 1n O 3aHMmaioT 7 6UTOB

Jlone 1 Mone Q Mogynsaupa
Mone Mode Cyb6none «KoHTponb» Cy6none «flaHHble» Cy6none «KoHTposb» Cy6none «[laHHble»
(BENUUMHA) (pa3mep) (BENUUMHA) (pa3mep)
(Q‘e (1)2 2 6uta (1)2 2 6uta 16-KAM
(0)2 (01)2 16ut (01)2 16ut QPSK
(0)2 <01)2 16ur (001)2 0 6uTOB BPSK
(000)2 0 6utoe (000)2 0 6uToB Mponyck

(oh

Tab6nunua 6— KogupoBaHue pas3nnyHbiX CUTHANbHbIX CO3BE3AUNA ANA cnyyas yCTaHOBKM 3HavyeHus nons MaxMod,

cooTBeTCcTBYyKOUWEro 16-KAM

MaxMod 16-KAM
Mons Mode 1u Q 3aHumatoT 5 6uToe

Mone 1 Mone Q Mogaynsauusa

Tone Mode Cybnone «KoOHTponb» Cy6none «[aHHble» Cy6none «KoHTpob» Cy6none «[aHHbie»

(BenuunHa) (pa3mep) (BennunHa) (pasmep)
d)2 OTcyTcTBYET 2 buta OrTcyrcTByeT 2 6uta 16-KAM
(0)2 d)2 16ut (1)2 16ut QPSK
(0)2 <1)2 16ut (01)2 0 6uTOB BPSK
(0)2 (00)2 0 6uTos (00)2 0 6uToB Mponyck

I-ZQ-nons foMXHLI UMETb ASIMHY cornacHo Taénuue 7. [MHA 3aBUCMT OT CAMOr0 BbICOKOTO nopsigka
MOAyNsiLUW, NCNONbL3YEMOro B fJaHHOl cucteme C2 (onpegensieTca nonem MaxMod).

Ta6nuya 7— OnuHbl 1-/0-noneii B 3aBUCUMOCTM OT nonss MaxMod

MaxMod Mone 1 Mone Q O6Las cnekTpanbHas 3heKTUBHOCTb
16-KAM. (000)2 2 buta 2 6uta 4 6uta'cumeon
64-KAM: (001 )2 3 6uta 3 6uta 6 6utoe/cnmeon
256-KAM: (010)2 4 6uta 4 6uta 8 6utoe/cnmeon
1024-KAM: (011)2 5 6uToB 5 6uTOB 10 6utoe/cumeon
4096-KAM: (100>2 6 6utoB 6 6uToB 12 6utoB/cumBON

Mone KOHTPONA LUKANYECKMM U36bITOYHbIM KogoM (CRC) (32 6MTa) BbIUNCASAIT U3 OCTalbHbIX 6UTOB
naketa C2-MI (noneii ropM3oHTanbHON CUHXPOHU3ALMM U NONe NONEe3HON Harpysku) B COOTBETCTBUMU C NpU-

noxexHvem A.
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5.2 Ctpyktypa TDM kagpa

DVB-C2 kaAp COCTOUT M3 OA4HOTO WM HECKONIbKMX CUMBOJIOB NpeamMbynbl 1 nocnegyowmnx 448 cumBo-
0B MONEe3HOol Harpysku. [lna kagpa, kak n Ansa cuMmBofa, Takke NPUMEHNMO npeAcTaB/ieHue B BUAe CTPYkK-
Typbl TDM. Takoe npefcraB/ieHne nokasaHo Ha puUcyHke 4. Tak Kak CXeMbl MOAY/IALUN MOTYT MEHATLCA ANA
Kaxgoro PLP 1 c TeyeHnem BpemeHu, aTa KOHUrypaumus, Kak npasuio, NpuMeHnMa 415 no6biX NPUIoXeHuin
cuctembl DVB-C2.

1-e none 2-e none MocnepHee

nonesHow nonesHom nose nonesHow

Harpysku Harpysku Harpysku

Mpeambyna Sync- Mode e 0 Mode 1 Q Mode 1 Q Mode 1 q
field

CvMBON AaHHbIX Sync- Mode 1 O Mode | Q Mode 1 Q Mode 1 q
N9 1 field

CVMBO/ AHHbIX Sync- Mode 1 Q@ Mode 1 Q Mode 1 @ Mode 1 O
Ne 2 field

CUMBOS A@HHbIX Sync- Mode 1 Q Mode 1 o Mode 1 o Mode 1 O
Ne 3 field

CuMBO/ aHHbIX Sync- Mode 1 Q Mode 1 Q Mode 1 @ Mode 1 O
N94 field

CuMBO/ faHHbIX Sync- Mode 1 O Mode 1 Q Mode 1 Q@ Mode 1 O
N95 field

CVMBO/ AaHHbIX Sync- Mode 1 Q@ Mode 1 Q Mode 1 Q Mode 1 Q
N96 field

CuMBON faHHbIX Sync- Mode 1 Q Mode 1 Q Mode 1 Q Mode 1 Q
No448 field

PucyHok 4 — CtpykTypa TDM kagpa Ans KoHdurypauum ¢ pasinyHbIMy cXxeMamn Moaynsumm
[N TIOAHECYLLMX MOJSIE3HON Harpy3ku

[nsa oanHouHoro 6710ka gaHHbIX (610K faHHbIX Tuna 1) n ogHoli onepaunn PLP (korga ognHakoBasi Mo-
AyNnaumna ucnonb3yeTca ANA BCe NoNe3Hon Harpysku cuctembl C2) MOXeT 6bITb MCNONb30BaHA YNpoLeHHas
cTpykTtypa TDM, npuBegeHHasa Ha pucyHke 5.
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1-e none 2-e none MNocnepHee
nosiesHow nonesHol nosie nonesHoi
Harpysku Harpyskm Harpysku
Mpeambyna Sync-  Mode | Q Mode | Q Mode 1 Q Mode 1 Q
field
CumBon gaH-  Sync- Mode | Q Mode Q. Mode 1 Q Mode 1 Q
HbIX N9 1 field
CumBson gaH-  Sync-  Mode Q Mode Q Mode 1 Q Mode 1 Q
HbIX Ne 2 field
CumBon gaH-  Sync-  Mode | Q Mode | Q Mode 1 Q Mode 1 Q
HbIx Ne 3 field
CumBon gaH-  Sync-  Mode | Q Mode | Q Mode 1 Q Mode 1 Q
HbIX Ne4 field
CumBon gaH-  Sync- 1 Q | Q | Q .. 1 o
HbIX N9 5 field
Cumson gaH-  Sync- 1 (¢] 1 Q I Q .. 1 o
HbIX N 6 field
CumBon gaH-  Sync- 1 Q 1 Q | Q .. 1 Q
HbIX N9 448 field
1-e none 1-e none Mocnep-
nofiesHoii  nonesHoii Hee none
Harpy3ku Harpyskm nonesHoi
Harpysku

PucyHok 5— Ctpyktypa TDM Kagpa A1 koHurypaumm ¢ NoCTOAHHOM CXeMOi Moaynsaumm
[15 NOAHECYLLMX NONe3HOI Harpy3ku

TDM kagp co3gaerca NyTeM KOHKaTeHauuu CTPOK CUMBOJIOB MOCTPOYHO. [1a cumBona(oB) npeambybi
1 NepBbIX YETLIPEX CUMBOJIOB JaHHbIX B Npejenax kagpa TpebyeTca curHanusanus o Moaynauuv ansa pasrpa-
HUYEHUSI MeXAY NOJIe3HON HarpysKkoi, NUAoT-curHanamMy v nponyckamu. CurHanusayms o nopsigke mogyns-
UMM BNOCNEACTBUM MOXET 6biTh ONywieHa 61arogapsi NOBTOPEHUI0 Moc/e YeTbipex CUMBO/IOB AaHHbIX pacce-
SIHHOTO WabioHa NUNOT-CUTHAMOB, a Takxe 61arofaps NOCTOSTHHOMY NOJIOXEHUI0 Nponycka B TedeHue kagpa.

6 CwurHanusauug B 3arosioBke cMMBOa

Kaxablii ropu3oHTabHbI 3/1eMEHT Kagpa AO0/KEeH HAauyMHaTbCs C OAMHAKOBOTO MOAA CUHXPOHM3ALUW,
KakK noka3aHoO Ha pucyHke 6.
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[OpU30HTaUILHOE M0/1e CUHXPOHU3AL A CRC
Syncword Frame- Symbol- Num System-  Symbol- C2_system_ MI- CRC
counter Counter Subcarrier Config Para ID Version
Number
1 1 1 1 1 1 1 1 1 1 1 1 1
6aiiT GanT GaiiT ~ GaliT GaliT GaiT  GaWT 6ant GEV s 6aiiT 6aiiT GaiiT Gaiit
12 6aiiToB 1
6ant

PucyHok 6 — Fopu3oHTaIbHOE Mosie CUHXPOHM3AaL MK

Fopu3oHTanbHOE Nosie CUHXPOHMU3AL UM LO/HKHO coAepxaTb cneaylolne nons:

Syncword (2 6alita) — CNoBO CUHXpOHM3aumu, paBHoe (1110101110000000)2 (0*EB90), obecneumnBa-
€T CMHXPOHM3aLMN0 NPUEeMHMKA.

Frame-Counter (1 6aiiT) — cueTunk KagpoB, yBenmunBaeTcs Ha 1 ¢ KaxAblM KagpoM.

Symbol-Counter (2 6aiiTa) — cY4eTYMK CUMBOJIOB, HaunHaeTcs ¢ 0*01 Ha mepBOM CMMBOJIe Nnpeambynbl
Kagpa, ysenmumeaetcs Ha 1 ¢ KaxAblM CUMBOJIOM.

Num_Subcarriers {2 6alita) — uncno nogHecyLlmx. YMHOXeHHOe Ha 12 (3HavyeHue nons), gaeT YMcno
nofHecyuinx B Tekywen pakymm cuctembol C2. 3HauyeHne nons 4O/HKHO 6biTb paBHO 284. 4TO 3KBMBAIEHTHO
(284 12) ¢ 1 =23409 nogHecyuwunx B nonoce 8 MIu,.

System_Config (4 6aiiTa nepepgatoTca B Buae nocnegosaTenbHOCTM 1 6aiiT Ha CUMMBON CTPYKTYPbl
TDM). Balitel nona System_Config npeaoctaBnsiioT COOTBETCTBYIOLWLYI0 MHOPMaLUIO O pas3inyHbiX hpak-
LUMAX, U3 KOTOPbIX COCTOUT Tekywaa cuctema C2 B ciyyae, eCu WUpUHaA kaHana cucteMbl C2 npesbiwiaeT
8 Mlu.

Mepsbili 6anT (Num_Fractions) gaet uncno dppakumnii B Tekyweih cucteme C2. B cnyyae WNPUHBbI KaHa-
na 8 Ml'y go/mkeH 6bITh NepedaH 6ait 0*01.

MepBbili cumBon kagpa C2 AOMKEH HeCcTM B Nofie TOPU3OHTaNbHON CUHXPOHM3auWW nepBbli 6anT
Num _Fractions nons System_Config.

BTopoii, TpeTuii n yeTBepTolii 6aiThl (Start_Froquoncy) npeacTtaBnsawT cob6oii nose, KOTopoe gaeT va-
CTOTY NepBOil nogHecyleli Tekylwel hpakuun. 3To none coenagaeT ¢ nonem Start_Frequency B cneundu-
kaunn DVB-C2 cornacHo N'OCT P 55938.

MpumevaHuns

1 Baiitbl System_Config nepegatotcsi nocnegoBartenibHO No 1 6aiiTy Ha cumBon cTpykTypbl TOM epBblii cMMBON
Kagpa coaepxut 6aiT Num_Fraction B COOTBETCTBYIOLLEM MO/ AaHHbIX.

2 Baiitbl System_Config nepegatotcs nocnegosatenibHo No 1 6aiTy Ha cuMBOn CTPYKTypbl TDM. noTomy yTo aTa
nHhopMaLma ABNSAETCA CTATUYHONM U He UMEET CMbICNa nepefasaTb 3TW AaHHbIe B KaXJ0M CUMBOME CTPYKTypbl TDM.

3 Mone Start_Frequency no3sonsieT npueMHuky nHtepdpeiica C2-Ml BbIUMCASATL NONOXEHNA ONpeaeneHHon dpak-
umn cuctembl C2. OH MOXET Takke UCNO/b30BaTbCA A1 CUrHaNM3aLMM 0 YacToTe HecyLleil Apyroi cuctembl C2.

3HauyeHue nonst Symbol-Para (1 6aiiT) npuseneHo B Tabnuue 8.
Tab6nuua 8— 3HaveHue nonst Symbol-Para

Single modulation

MaxMod Symbol Type Guard Interval PAPR Mode
scheme

Mm bandwidlh
3 6uta 16ur 16ur 16ut 16ut 1 6ut

Mone Symbol-Para (1 6aliT) 4OMXHO cofepxaTb cneagyolmne nons:
MaxMod (3 6uTa) — ykasblBaeT MaKCUMasbHYl0 CXeMY MOAYNALUN NMOAHECYLUX MONE3HOW Harpysku
cornacHo Taé6nuue 9.

Ta6nuuya 9— 3HayeHue nona MaxMod

Mogynsauusa 16-KAM (000)2
Mogynsauusa 64-KAM (001b
Moaynsuusa 256-KAM <010)2

10
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Mogynaumns 1024-KAM (011h
Mopgynsaums 4096-KAM (100)2
3apesepBMpoBaHo Ha byayluee <101)2
3ape3epBMpoBaHO Ha byayliee (nob
3apesepBupoBaHo Ha byayliee (111)2

Symbol Type (1 6uT) — ykasbiBaeT TUnN cumBosia cornacHo tabnuue 10.

Ta6nunya 10— 3HaveHue nona Symbol Type
Cumson npeamby/ibl 02
CvMBON AaHHbIX db

Guard Interval (1 6uT) — uHopmupyeT NnpnemMHuUK nHTepdgeiica C2-MI o AnnHe 3alMTHOTO MHTepBana,
KOTOpbI/i O/MKEH 6bITb BCTaB/IEH cornacHo tabnuue 11.

Ta6nunuya 11— 3HayeHne nona Guard Interval
3awuTHbIli nHTepBan 1/64 (Ob
3almTHbIA MHTepBan 1/128 db

PAPR Mode (1 6uT) — yka3biBaeT Ha ucrnosab3oBaHne pexuma PARP B cucteme C2 cornacHo ta6-
nvue 12.

Ta6nunuya 12— 3HayeHve nonst PAPR Mode
Pesxum PARP BbIK/loUYeH (0)2
Pexxum PARP BK/toueH <12

Single modulation scheme (1 6UT) — cxema ¢ 04HON mMoAyNnsAuuein, ykasbiBaeT, UCNONb3yeT N cUcTe-
Ma C2 TONbKO OAHY CXeMY MOAYNSALMN BHYTPU pa3nyHbiXx PLP 1 610K0B faHHbIX cornacHo Taénvue 13.

Ta6nunuya 13— 3HaveHne nona Single modulation scheme

PeXuM CXeMbI C OHON MoayNsiLmMelt BbIK/oUYeH (Ofe

Pexum cxembl ¢ 0fHOI MoAynsALMet BKIYeH (1)2

Min bandwidth (1 61MT) — yka3biBaeT, ucnonb3yeT Nn cuctema C2 WMpKHY Nonockl kaHana 6onee 8 MIu.
Ecnun gaHHoe none pasBHO 1, npueMHuK uHTepdelica C2-MI gonxeH cobpaTb NOMHbLIA CUTHAN NyTEM KOM6M-
HUPOBaHWS OTAENbHbIX YacTell nepegaBaeMbiMU Pa3NnyHbIMU UHTepdeiicamn C2-Ml, cBA3aHHbIMU CAAHHOM
cuctemoit C2. 3HayeHue nona Min bandwidth npuesegeHo B Tabnuue 14.

Tab6nwuuya 14— 3HayeHne nons Min bandwidth

LnprHa nonockl kaHana cuctemsl C2 = 8 MIy, (Ob

LnpurHa nonock! kaHana cuctembl C2 > 8 MIy 42

C2_System_ID (2 6aiita) — naeHTudgukatop cuctemsl C2. 0g4HO3HAYHO MAEHTUDULMPYET cnuctemy C2
B ceTn DVB-C2 C2_System_ID. NgeHTudunkatop ABnseTca naeHTMmnKaTtopom BbIXxogHoro curdana DVB-C2
MoAaynaTopa cornacHo cneyugukaumm DVB-C2 B cooTBeTcTBUM ¢ TOCT P 55938.

u
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Mi-Version Number (1 6aiiT) — yka3blBaeT HOMep Bepcun ncnonb3yemoro nHtepdeiica C2-Ml cornac-
HO PUCYHKY 7.

But MSB LSB
MapameTp Pe3eps Peseps Pe3eps Peseps Peseps Howmep Bepcun C2-MI

PucyHok 7 — 3Havenune nona Mi-Version Number

BuTbl, 3ape3epBupoBaHHble 415 OyAyLuero MCnosb3oBaHus, A0/DKHbI 6bITb paBHbl 0.
CuHTakcuc Homepa Bepcun C2-MI npusegeH B Tabnuue 15.

Tab6nuya 15— CuHTakcuc Homepa sepcun C2-Ml

Kog MapameTp
000 Bepcus 1 (Mpumeyaxne)
001—111 3apesepBrpoBaHoO

MpuMmeyaHne — CornacHo HacTosLLeMy CTaHAapTy.
CRC (1 6aiT) — UMKANYECKNA N3BLITOYHbIMA KOA. BbIYMCSIEMbIA COM/TACHO NPUIOXEHUIO A.

7 DVB-C2 Ml nepegaya, nosiesHas Harpyska u BeaimymHa n3bbiTOYHOCTH
ONA KaHana wupuHon 8 My

B Ta6nuue 16 npuseneHbl 3HAUYEHUS 415 NONE3HON Harpysku U BeNNUMHbI U36LITOYHOCTM Nepegasae-
MbIX @HHbIX A4S C/lydasi, U3/10KEHHOTO B 5.2 1 MOKa3aHHOIo Ha pUCyHke 5.

Tabnuua 16— Pasmep nonesHolt Harpyskn 41s WUpuHbl kaHana 8 MILy, (koHdmMrypaumsi ¢ MHOXeCcTBeHHbIMU PLP)

CKopocCTb Nepegayn

Mogynsaumn uHTepdeiica C2-MI, M6HT/C MonesHaa Harpyska. Méut/c MN36bITOYHOCTL, %
16-KAM 38.6 26.6 45.1
64-KAM 54.0 39.7 36.0
256-KAM 69.4 52.9 31,2

1024-KAM 84.6 66.1 28.0

4096-KAM 100,29 79.4 26.3

B Ta6nuue 17 npuseneHbl 3HaYeHUs AN NONE3HON Harpysku U BeMUMHbLI U36bITOYHOCTU Nepeaasae-
MbIX A@HHbIX 4151 C/lyyasi, U3/I0XKEHHOro B 5.2 1 NOKAa3aHHOTO Ha pUCyHKe 4.

Tab6nuua 17— Pasmep nonesHoli Harpy3kn 4 WMpKUHbI kaHana 8 Ml (koHdmMrypaumsi ¢ 0guHOYHbIM PLP)

CkopocTb nepegaun

Mogynsaums nHrepceiica C2-Mi, Mow/c MonesHaa Harpyska. Méut/c MN36bITOYHOCTL, %
16-KAM 30.5 26.6 14.7
64-KAM 457 39.7 15.2

256-KAM 61.0 52.9 15,2

1024-KAM 76.2 66.1 15.2

4096-KAM 91.4 79.4 151

12
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8 TpaHcnopT naketos C2-Ml

CTpykTypa cTeka npotokonos C2-MI| onpegenset Tpu mMexaHuama pacnpegenenunsa. OanH — gna tpagu-
LLMOHHOTO UHTepdeiica ASI. gea — AnAa ceTeil Ha 6ase IP.

MepBble gBa MmexaHusma npegnosaratoT BCcTaBky naketos C2-MI B naketel MPEG-2 TS. KOTOpble 3aTeM
MOryT 6bITb NepeaHbl B pacnpeenuTtenbHyo ceTb. PesynbTupyowmii TS MOXeT 6bITh fanee MHKancyampo-
BaH B NoTokK IP ¢ ncnons3osaHnem DVB IPTV cornacHo FOCT P 54994.

TpeTuii TPAHCNOPTHbI MeXaHW3M, KOTOpbI ABNAETCA ONuMOHaNbHbIM, oTobpaxaeT C2-MI nakeTbl He-
nocpeacTBeHHO B IP-nakeThbl.

8.1 Mukancynsaumsa naketoB C2-MIl B TpaHCNOPTHbIW noTok MPEG-2

Bcrtaska naketos C2-MI B nakeTel MPEG-2 TS f0/1XHa BbINOMHATLCA B COOTBETCTBUM CO cneyudukaLm-
eli DVB ana wupokoBelwaTtenbHol nepegayn JaHHbIX.

OTOT MexaHW3M MNO3BONAET BCTaBMATb AaHHble HENOCPEeACTBEHHO B MNOJIE3HYH Harpysky naketos
MPEG-2 TS ¢ MMHMMa/IbHOW M36bITOYHOCTbIO AaHHBIX.

MakeTbl C2-M| fO/MKHbI BCTABNATLCA B NOJIe3HYyl0 Harpysky MPEG-2 TS nakeToB oAuH 3a gpyrum. Kax-
AbliA HOBbIV nakeT C2-MI| HaumMHaeTca cpasy Xe nocne npegblaywero. MakeT TS MOXeT cogepxatb 6onee
ofHoro naketa C2-MI. C2-MI nakeTbl, KOTOPbIE C/INLLIKOM BE/IMKWA, YTOOGbI MOMECTUTLCA B NOMIE3HYI0 HArpysky
ofHoro naketa TS. fOMXHbI 6bITb pacnpeAeneHbl Ha HeCkobko TS nakeToB N0 Mepe HE06XOAUMOCTH.

Tak Kak 4nnHa Kkaxgoro naketa C2-MIl moxeT nsmeHaTbCA B npegenax C2 kagpa n/unu c Te4eHmem Bpe-
MEHW. Hayasio Nosie3HON Harpy3kn nakeToB TS He 06A3aTe/bHO A0/KHO COBNaAaTh C Hayasom naketa C2-Ml.
UTo6bl BKAKUUTL CUHXPOHU3ALMIO B YCTPONCTBe, NpuHUMatowem naketsl C2-MI. B 3aronioBke TS posxeH
ncnonb3oBatbecst 6UT «payload_unit_start_indicator», 4to6bl ykasaTb, 4TO HOBbI1 C2-M| nakeT HauMHaeTcs
rae-To B npefjenax Tekylero naketa TS. Korga aTo npoMcxoauT, B ka4ecTBO NepBOro 6aiita NosesHoi Harpys-
kn naketa TS fgo/mKeH pacnonararbca 8-6UTOBbLIN yKasaTesb, yKasbiBaloLMil Ha CMeLeHne OT Havyana noses-
Holi Harpy3ku naketa TS go nepsoro 6aiita nepsoro C2-M| naketa. 370 8-6uToBOE nose ykasatensa (ulmsbf)
nokasblBaeT KO/IM4YeCcTBO 6aiiTOB HemocpeACTBEHHO MOc/ae NoAsA ykasaTens nepBoro 6aiita mepBoro naketa
C2-MI, KoTOopbIi NpUCyTCTBYET B NOJSIE3HON Harpyske naketa TPaHCNOPTHOro noToka (T. e. 3HayeHue 0x00 B
nosne ykasaTtesisi nokasbiBaeT, 4To naket C2-M| HaunMHaeTcs cpasy Xe nocse nons ykasarens).

Korga naket C2-MI 3akaHunBaeTcs Ha npegnocnegHem 6aiTe naketa TS u HaunHaeTcsa B npeAblgyliem
nakeTe TS. ocTaBlINiCA 6aiiT He NO03BONAET pasMecTUTbL 8-6MTOBOE Nose ykasaTensa v nepBbliii 6ainT cnepyio-
wero naketa C2-MIl. B aTom cnyyae pa3mMep Nosie3HO Harpy3ku naketa TpaHCMOPTHOrO NOTOKa JO/MKEH ObITb
yMeHbLUEH Ha OAWH 6aiiT 3a cyeT NCMOb30BAHMA 3aMo/IHEHUSA NOAA agantauum Tak. YTobbl Tekywuii naket
C2-MI 3aKOHUYMNCSA B KOHLLE NONEe3HOI Harpy3kun naketa TS. Cneaytowmnii nakeT C2-M| HauyHeTCs B crefylolem
nakete TPAHCMOPTHOIO MOTOKA, MMEeLWero ToT xe ngeHTudukatop naketa (PID).

[na nepepauv no ynpasfisieMblM pacnpefennTesnibHblM ceTaM B TS MoxeT 6bITb HE06X04MMO f06aBUTb,
Kak MUHUMYM. PSI. 4T06bl NpefoTBpaTUTb OWMOOYHYI0 MHANKALNIO OWNGOK. Kak npaBuno. PSI fOMXHO BKO-
yatb PAT u PMT ans o4MHOYHOI nporpaMmsi.

Tun noToka, KOTopbIl 6yaeT ncnonb3osarbca B PMT. AnsA ueneil COBMECTUMOCTU JOJ/IKEH 6biTb ycTa-
HoBneH B 0*06.

Kpome TOro, HekoTopble ceTn MOryT noTpeboBaTb nepegadvy obasatenbHbiXx Tabnuy DVB Sl cornacHo
FOCT P 55697.

8.2 MHKkancynauna TpaHcnopTHoro notoka MPEG-2 B IP-nakeTbl

DVB-C2 mogynatop MoxeT nogaepxusatb nepegavyy MPEG-2 TS no IP. B cnyuyae, ecnn DVB-C2 mo-
AynATOp noAagepxusaeTt focTaBKy Ha ocHoBe IP. TpaHcnopTuposka MPEG-2 TS yepe3 IP gosmkHa cooTBeT-
CTBOBAaTb MOJIOXEHUAM faHHOro nogpasgena. TpaHcnoptuposka MPEG-2 TS yepes IP ocHoBaHa Ha meTojax,
ykasaHHbIx B TOCT P 54994. HacTtoawuii nogpasgen onpegenseT NpoTOKON ANA 3allULLLeHHOW NpsaMoid kop-
pekuyueli ownbok (FEC) rpynnosoii goctaBkn MPEG-2 TS uepe3 RTP, ocHOBaHHbIN Ha IP Bepcun 4 cornacHo
FOCT P 54994. IP Bepcuun 6 He nogaepxuBaertcs.

OpHoafpecHasa gocTaBka MOXeT 6blTb peanvM3oBaHa Nno TakoMy Xe NPOTOKOYy cornacHo 8.2.2.

8.2.1 HayanbHaa nHopmayus

Ana 3awmnweHHoli FEC mHoroagpecHoin goctaBkm MPEG-2 TS 4yepe3 RTP ¢ ucnonb3oBaHuem npo-

TOoKoNoB cornacHo NTOCT P 54994 pgonxHa 6biTb NpegoctaBneHa MHpopmaums 0 TEPMUHONOTUM COT/TacHO
FOCT P 54994.
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IPMulticastAddress:

a) IPMulticastAddress@ Source: onuuoHanbHO MOXeT 6bITb nNpegocTaBneH IP-agpec ncrtoyHmka TS
ANA ofHOajpecHOl nepefayn:

6) PMulticastAddress@ Address: npegocTaBnseT rpynnoBoii agpec, N0 KOTOPOMY ycayra MoXeT 6bITb
focTtynHa:

B) IPMulticastAddress@ Port: npegocTtasnseT nopTt, N0 KOTOPOMY yciyra MOXeT 6bITb JOCTYNHA:

r) FECBaselayor: cogepxuT rpynnosoli agpec n nopT AL-FEC noTtoka. Cnegytouime 3/1eMEHTbIl J0OX-
Hbl 6bITb NpefcTaBieHbl, eCu NpucyTcTByeT anemeHT FECBaselayor:

1) FECBaselLaycr@ Addrcss: rpynnosoii IP-agpec anss FEC 6a3oBoro ypoBHsi. Ecnu rpynnoBoi
IP-agpec oTcyTCTBYET, TO npejnonaraeTcs, 4to notok FEC pacnosioxeH no ToOMy Xe rpynnosomMy agpecy,
4YTO U UCXOLHbIE AaHHbIe;

2) FECBascLayer@ Sourcc: rpynnooii IP-agpec uctouHuka gns FEC 6a3oBoro ypoBHsi. Ecnu rpyn-
noeoli IP-agpec ncTouyHnka OTCYTCTBYeT, TO npegnonaraetcs, 4To notok FEC pacnosioxeH no Tomy e
rpynnoBoMy ajpecy UCTOYHMKA, YTO N UCXOAHbIE flaHHbIE;

3) FECBasoLayer@ Port: UDP nopT gnsa FEC 6a30B0Oro ypoBHs;

n) FECEnhancomentLaycr: CoaepXxuT rpynnoBoit agpec v nopTt paclwnpeHHoro notoka(os) AL-FEC.
OTOT 3/1IeMeHT [O0J/IKEH MPUCYTCTBOBaTbL TOJILKO TOrAa, korga npucytcteyet anemeHT FECBaselayor. 9T1oT
3NeMeHT MOXeT NOBTOPATLCA ANA HECKO/IbKUX CNoeB. B cocTaB 3TOro afiemMeHTa AO/MKHbI BXOAUTbL cnefyto-
Lwue afieMeHThbI:

1) FECEnhancementLayer@ Address: rpynnosoii IP-agpec gna FEC paclwimpeHHOro yposHs. Ecnau
rpynnoBoii IP-agpec oTcyTcTBYeT, TO NpeAnonaraetcs, 4To notok FEC pacnosioxeH nNo TOMY Xe rpynnoBso-
My afipecy, YTO U UCXOAHblEe faHHbIE:

2) FECEnhancemontLayer@ Source: rpynnoBoii IP-agpec nctouHnka gns FEC pacwupeHHoro
ypoBHsA. Ecnu rpynnoBoii IP-agpec NCTO4YHMKA OTCYTCTBYeT, TO npegnonaraeTcs, 4to notok FEC pacnosno-
XEeH No TOMY Xe rpynnoBoMy afpecy UCTOYHUKA, YTO U UCXOAHbIE AaHHbIE;

3) FECEnhancomontLayer@ Port: UDP nopT anss FEC pacliMpeHHOro ypoBHS:

4) IPMulticastAddress@ FECMaxBlockSizePackets: ykasbiBaeT Ha MakCuMasibHO€e 4Y/NC/0 NakeToB
NCTOYHUKA NOTOKa, KOTOPble CoAepXaTcsa Mexay NepBbIM NakeToM UCXO4HOro 6/10ka (Bkaoyas cam 610K) U
nocnefHUM nNakeToM 3TOro UCXOAHOro 610Ka (MCXOA4HBIM N BOCCTAHOBUTE/bHBIM);

5) IPMulticastAddross@ FECMaxBlockSizcTimc: MakcumanbHas nNpoAo/KUTEeNbHOCTb nepegayun
ntoboro 6510ka FEC (M3 UCXOAHbIX NN BOCCTAHOBUTE/IbHbLIX NaKeTOB);

6) IPMulticastAddress@ FECObjectTransmissionInformation: niHgpopmauyms nepegaum obbekta
FEC pgna Pantop-koga. Ecnn anemeHT FECEnhancementLayer npucyTcTByeT, TO 3TOT 3/IeMEHT Takxe
aBnaeTca uHopmaunen nepesayum obbvekta FEC.

8.2.2 MNpoToKkonbl nepepayun

Ecnun MPEG-2 TS nepegaetca no IP. nakeTbl MPEG-2 TS gonXHbl 6biTb MHKANCYMPOBaHbl B NakeTbl
RTP B cootBetcTBumn ¢ FOCT P 54994,

OrtyeTbl oTnpasutend RTCP n otyeTbl npnemMHuka RTCP He cnegyeT Mcnosb3oBath.

FEC-3awunta TpaHcnopTHoro notoka MPEG-2 MoxeT npefocTaBAATbLCSA B COOTBETCTBMM CO cneunduka-
uneit SMPTE 2022-1 n cneundmkaumein Pantop-koga cornacHo n. 4.2 FOCT P 55713—2013. Korga npego-
cTaBNsieTcs paclwupeHHblli ypoBeHb DVB AL-FEC. gomxHa ncnonb3oBatbcs cxema FEC cornacHo n. 4.2.2.2
FOCT P 55713—2013.

DVB-C2 moaynsaTopsl, koTopble nogaepxusatoT nepegadyy MPEG-2 TS no IP. B KauecTBe MUHMMaASIbHO-
ro Tpe6oBaHuna K gekofepy A0/MKHbI nogaepxunsaTb 06paboTky naketoB SMPTE 2022-1, T. e. gekogepbl FEC
[OMKHbI nofgfepxueatb 06pa6oTky DVB npsmoii koppekuyueit ownb6ok Ha ypoBHe npunoxeHus (AL-FEC)
naketos 6a30BOro ypoBHS.

DVB-C2 moaynatopsbl, KOTOpble nogaepxunsatT nepegadyy MPEG-2 TS no IP. B kauecTBe paclwupeH-
HOro TpeboBaHuA K Aekofepy MoOryT nogaepxuBaTb 06paboTky FEC naketoB Pantop-koga cornacHo n. 4.2
FOCT P 55713—2013, 7. e. gekogepbl FEC moryT nogaepxusatb 06paboTky DVB AL-FEC naketoB 6a3oBoro
ypoBHs 1 DVB AL-FEC nakeToB paclUMpeHHOro ypoBHS.

8.2.3 NHnynnposaHue ceaHca u ynpasneHue

WNHnuunpoBaHue ceaHca CBA3W W ynpaB/ieHne 45 TPYNNOBOW nepefjayn MOryT BbIMOIHATLCSA COracHo
n.7.4.2rOCT P 54994-2012.

8.2.4 TpeboBaHuA K ceTun

TpeboBaHuA K ceTu 475 rPynnoBOi nepefayn f0MKHbl 6bITb B cooTBeTcTBUM € N. 7.3 TOCT P 54994—
2012
B cnyyaB npumeHeHns FEC ypoBHA npunoxeHua tpeboBaHMA K CETU MOTYT 6biTb 0CNabneHsbl.
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MpunoxeHne A
(o6s3aTensHoe)

Pacuyet cnosa CRC

Peanusaumns umkanyeckmx nsbbiTouHbix kogos (CRC-Ko40B) No3BoNsieT 06HapyxmBaTb OLWNGKM nepedayn Ha npu-
eMHoli ctopoHe. Ansa atoro CRC cnoBa A0/MKHbI GbITh BKIOUEHbI B NepegaBaeMble faHHble. 9T CRC cnoBa [0/mMKHbI
6bITb ONpeeneHbl B pesy/nbTate NpoLeypbl, ONMCaHHON B HACTOSLLEM NPUIOKEHUN.

Kog CRC onpepfensoT No/IMHOMOM CTeNeHu /.

G,(X) =x°+anAx"" + ... a? 2+g,x+ 1. (A1)

raen21;
a.e{0.1},/=1....... n-1.
Pacuer CRC MOXET 6bITb BbINOSHEH C MOMOLLbIO CABUIOBOIO peructpa 13 /1 6/10KoB, 9KBUBA/IEHTHOTO MOJIMHOMY

cTeneHu n. Brnokn pernctpa o6o3HaveHbl kak bQ . (bOcootsetcTByeT 1 b, - X, b2- X2....... br/1 - x°'1L CasuroBsbiii
perucTp 3arpyxaetcs nyTem BCTaBku onepauuii «Mcknovatowee UI» (XOR) Ha Te BxoAbl, Fe COOTBETCTBYIOLLME KO-

athbdmymeHTbl A- noniMHOMa pasHbl L
Cxema reHepauun CRC npusefeHa Ha pucyHke A.1.

LSb M5b

PucyHok A.1 — Cxema rexepaunm CRC

B Havyane pacyeta CRC-8 (MCnonb3ytoT TONbKO 4151 Nofeli ropU3oHTaIbHON CUHXPOHM3aLUmMN) Bce BUTbI perncrpa
MHULMANU3NPYIOTCA HYNISMU.

B Hauvane pacuyeta CRC-32 Bce 6UTbl pernctpa MHULMaIM3MpyTcs eamHLamm.

Mocne npuxofa nepsoro 6uta 610ka faHHbIX (MSB nepBbliit) Ha BXOA TaKTOBbIA UMMY/ILC BbI3bIBAET CABUT G10KOB
pervucTpa B HanpasneHun MSB (6,,.,). NP1 3TOM NPOUCXOANT 3arpy3ka 6/10K0B pesy/ibTataMy COOTBETCTBYIOLLMX Onepauuii
XOR. 3artem npoLesypa noBToOpsSIeTCA 415 KaxXA0ro 6uta gaHHblx. Mocne casura, cnegyrowero nocse nogadu nocnegHero
6uTa (LSB) 6n10Ka faHHbIX Ha BXOf, PerycTp casura cogepxut cnoso CRC. KOTOpoe 3aTem BbIBOAWTCS Ha BbIX0A. [aHHble
n cnoso CRC nepepgatotcs ¢ nepsbiM MSB.

Kogbl CRC, ncnosnb3yemble B cucteme C2-MI. oCHOBaHbI Ha CriefyoLmx noMHoOMax:

G/ X) =x32+ X6 +X23+Xx22+x1B+Xx12 ¢ X" +x10+Xx8 X7+Xx6+x4+x2+x + 1. (A2

G8(x) =X8 +X7+XxB + X4 +Xx2+1. (A.3)
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