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HAUWOHANBbHBLIN CTAHOAPT POCCUWNCKOWN OSGEALEPALUMN

TENEBWAEHWE BEWATE/IbHOE LN®POBOE

KogupoBaHue gnsa 3awutbl OT OWM6O60K Npu nepogave cnyx6 DVB no cetam c IP-npoTokonamu.
OCHOBHble NapameTpbl

Digital video broadcasting. Error protection coding for transport of DVB services over IP based networks.
Basic parameters

fNata sBegeHna — 2014—09—01

1 O6nacTb NPUMeEHEHUs

HacTosiwumii cTaHAapT pacnpocTpaHseTcs Ha KOAMpOBaHWe ANS 3alWuTbl OT OWMGOK Npu nepepadve
cnyx6 DVB no cetm c IP-npoTokonamu.

HacToswwii ctTaHgapT ycTaHaBNnBaeT OCHOBHblE MapameTpbl NPOTOKO/I0B 3aluThbl OT OWN60K 6a30BOro
1 AONOTHUTENBHOTO YPOBHEWA.

TpeboBaHusl HACTOALEro cTaHjapTa cneayeT yunTbiBaTb nNpy paspaboTke, N3roTOBEHUN 1 SKcnlyaTa-
uun obopyaoBaHusa nepegayn n npuema cayx6 DVB no cetam c IP-npoTtokonamu.

2 HopMaTUBHbIE CCbI/IKU

B HacTosLeM cTaHfapTe HOPMATUBHbIE CCbIIKU OTCYTCTBYIOT.

3 CokpalleHunsd

B HacTosLweM cTaHAapTe NPUMEHEHbI CiefyoLlmne CoKpalleHus:

AL-FEC (Application Layer Forward Error Correction) — npsimasi KOppeKLuusi 0LLIM60K NPUKNaAHOT0 YPOBHS;

CNAME (Canonical Name) — kaHOHMYeckoe ums:

CSRC (Contributing Sources List) — cn1cok MHpopMaLnOHHbIX UCTOYHUKOB;

DVB (Digital Video Broadcasting) — untpoBoe TefieBU3N0OHHOE BellaHue;

ETSI (European Telecommunications Standards Institute) — eBponencknini MHCTUTYT NO CTaHgapTU3a-
Luun B 06/1aCTU TETEKOMMYHUKaLWIA;

FEC (Forward Error Correction) — npsimasi KOppekLus ownobok;

IANA (Internet Assigned Numbers Authority) — AgMuUHUCTpauus agpecHoro NnpocTpaHcTea VIHTepHeT:

IP (Internet Protocol) — npotokon NHTepHeT;

PT (Payload Type) — Tun nonesHoi Harpysku;

RTCP (Real-time Transport Control Protocol) — npoTokon ynpaeneHusi nepegaveli B peasibHOM BpEMEHU;

RTP (Real Time Protocol) — npoTokoN peasibHOro BpeMeHMU;

SSRC (Synchronization Source List) — CNMCOK UCTOYHUKOB CUHXPOHU3ALMN.

TS (Timestamp) — BpeMeHHOi1 WwTamnm;

UDP (User Datagram Protocol) — npoTokon nonb30BaTesibCkux AararpaMmm.

4 OCHOBHbIe NnapamMeTpbl

Mpu nepegaye cnyx6 DVB no cetam ¢ IP-npoTokonamMu JO/IXEH Mcnosib3oBatbcs npotokon AL-FEC.
Mpotokon AL-FEC npepfcTtasnseT coboii NPOTOKO MHOrOYPOBHEBOIO THNa, COCTOALWMIA N3 6a30BOr0 YPOBHA U
BK/IOYAOL NI OAVH MK 60onee pacliMpPeHHbIX YPOBHEA.

N3paHne opuynanbHoe
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Ba30BbIii ypoBeHb NpeacTaBnsieT coboil yNnpoLLeHHbIV NakeTHbI NepeMexarLwuiica Kog ¢ KOHTponem
YyeTHOCTW. Ba3oBbIli YpOBEHb KOPPEKLMM OINGOK JO/MKEH UCNOb30BaTbCA BCErAa npu UCMNob30BaHUU Npo-
Tokona AL-FEC [1]. Ana obecnevyeHns LOMNOHUTE/NbHON 3aliWTbl OT NOTEPU NakeTOB OMUMOHA/IbHO MOXET
MCMosib30BaTbCA PacLUMPEHHbI YPOBEHb 3aLLUThbl NOA Ha3BaHNeM «Pantop-kog» (2).

4.1 YnpoulieHHblii NakeTHbI NepemexarLuuiica Kog ¢ KOHTPOIeEM YeTHOCTH

Ha 6a30BOM ypOBHE KOpPPEKLIMM OLLUMGOK AO/HKEH NCMOb30BaTLCA YNPOLLEHHbI NaKeTHbIVE Nepemexaro-
LMiAca KOA ¢ KOHTPOMeM YeTHocTu [3].

4.1.1 Cxema uHkancynsayunm

4.1.1.1 YposeHb RTP/UDP/IP

Mcnonb3oBaHune npotokona RTP o6s13aTenbHO.

Mone cuetunka CSRC (CC) B MCX0AHbIX NakeTax AO/HKHO UMETb 3HavyeHne «0x».

3HavyeHne SSRC nMcxoAHOro NoToka A0/MKHO BblGupaTbes criyyaliHblm 06pa3om (C o6HapyXeHnem Kos-
nn3wuid). Mone RTCP CNAME f0/1KHO MCNonb30BaThCsA A5 CONocTaBneHusi notokos FEC ¢ ncxoAHbIMU no-
TOKamu.

HauanbHoe 3HaueHne NopsaKoBOrO HOMepa UCXOLHOIo NOTOKAa AO/HKHO ObiTh CAyYaiHbIM.

4.1.2 CrTpyktypa FEC

4.1.2.1 OpraHunsaumna naketos FEC

YnpolieHHaa cxema opraHusauuy 3aluaembix nakeTos npueefeHa Ha pucyHke 1.

L cton6uos

FEC 0 FEC 1 M FEC(L-I)

PucyHok 1— Cxema opraHm3auunm sauwmuiaeMbiX NakeTos

RTP Pkt xxx — nakeT RTP HOMep XxX;

L — uncno cton6L0B 3awmLLaeMblX NakeTos;

D — 4MCno CTPOK 3aLymiiaemMblX NakeToB.;

| — dhyHKUMA KOppeKLMn owmnboK (B aHHOIN cxeme UCMOoNb3yeTcs PYHKUNS «UCKIoYalowee nnms).

B cnyyaB NnpMMeEHEHUs MHOTOYpPOBHEBOM 3aLinTbl L» D 6/10KOB NakeToB, 3aluiiaemMblX O4HUM nnn 60-
nee naketamun FEC. fO/MKHbI MOMHOCTLIO BXOAUTL B €A4MHbIN UCXOAHbIA 610k PanTop-koga.
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[omkHa ncnonb3oBaTbCca cxema TOMbKO C 04HUM (C nepemexeHuem) notokom FEC. lMpu atom nepe-
[aBaeMble UCXOJHble nakeTbl AO/MKHbI OTNpasnATbcs Ha nopT N (rae N — uyeTHoe uesioe 4ncro), a noToK
naketos FEC fosmkeH oTnpaBnATbca Ha nopt N+2.

4.1.2.2 NapameTpbl 6ychepa FEC

MpreMHWK Jo/KeH noafepxuBarb KOMOUHaUMKN 3HavyeHnid L n D, BbIGPaHHbIX MCXOAS U3 OAHOBPEMEH-
HOTO BbIMO/IHEHWA CNEeAYIOWUX YCIO0BWIA:

L* Ds 400;

LS40.

MpreMHKK MOXeT NoAAepX1BaThb 1H06ble NHble KOMOUHALMKN 3HaYeHnli L n D.

4.1.2.3 ®opmar 3aronoska RTP naketa FEC

MoTok FEC posmkeH ncnonb3oBatb HOMep Tvna nosesHoi Harpysku (PT). paBHbIii 96.

3HaveHe SSRC notoka FEC gomxHo 6biTb paBHO «0». Mone RTCP CNAME [0/mKHO NCno/ib30BaThbCA
Ana conoctasfieHns notokoB FEC ¢ ncxofHbIMM NOTOKamu.

HavanbHoe 3HayeHne NopsaKoBOro Homepa notoka FEC Ao/MKHO 6biTh CAyYaiiHbIM U AO/MKHO 6biTh
Ha 1 6onblue nepefgaHHOro paHee naketa FEC-

IMpreMHMK JOoMKeH UrHopupoBaTb MEeTKM BpeMeHun B naketax FEC.

4.1.2.4 ®opmart 3aronoska FEC

®opwmart 3aronioska FEC nokasaH Ha pucyHke 2.

16 6uTOB 16 6uToB
| Mnapwme 6utbl SNBase | BoccTaHoBneHVe A/vHbI
|E| BoccraHoBneHve PT | Macka
| BoccTtaHoBieHne TS
INND| Twun WHgekc | CwmelleHve NA Pacw. 6utbl SNBase
3 buta 36uta i 8 6utos 8 6uToB 8 6utos

VB

PucyHok 2 — dopmart 3aronoska FEC

Mnagwwue 6utel SNBase: MUHUMasbHbI NOPAAKOBbIA HOMEP NakeToB, COOTBETCTBYOLWMNX nakeTy FEC;
COAEPXMUT MOPSAKOBLIA HOMEp LEenMKOM, ecnv OH yKnagbiBaeTcsi B 16 6MTOB, MHAYe COAEPXUT Miajliuve
16 6uTOB NocnegoBarTesibHOro Homepa.

BoccTtaHoBNeHVe AMMHbBI: AAaHHOE MoJfie UCMOoMb3yeTcs ANA onpefenieHns bbiX NCXOAHbIX NakeToB,
cooTBeTCcTBYOWMX nakety FEC.

BocctaHoBneHve PT: gaHHOe none ncnosb3yeTcs A/s onpefesieHns Tuna nosesHoi Harpyskm PT -
6bIX NCXOAHbIX NakeToB, COOTBETCTBYOLWMNX nakeTy FEC.

BocctaHoBneHue TS: gaHHOE none ucnonb3lyeTcs AN BOCCTAHOBEHUA METOK BpEMEHN I06bIX NCXO4-
HbIX NakeToB, COOTBETCTBYOLWMX NakeTy FEC.

E: paHHbIR 6UT fOMKEH yCTaHaBNMBAThCA B «1». 4TOGbI MOKa3aTh, YTO 3aro/I0OBOK pacLUUpEH.

Macka: faHHoe none f0/MKHO 6biTb paBHO «0», B3aMeH cnegyeT nucnons3osaTb none NA.

N: faHHbI 6UT 3ape3epBUPOBaH A1 AasIbHELLIero UCNob30BaHNsA U AO/MKEH ObiTb YCTAHOBMEH B «O».

D: gaHHbIi 6UT JO/HKEH ObITb YCTAHOBMEH B «0».

Tun: faHHOE nosie ykasblBaeT, Kakoi BblGpaH koA MCnpasneHns ownboK, U JO/HKHO ObiTb PaBHO «0».
MpreMHVK fOo/MKEH UTHOPUPOBATL NakeTbl C HEPacno3HaHHbIM 3HaYeHneM Tuna.

WHAaekc: gaHHoOe none vcnosb3yeTcs Ans 60/1ee KOMMIEKCHbIX KOAOB 3aluTbl OT OWMOOK U AO/MHKHO
6bITb paBHO «0».

NMpumeuyaHue — [na MeToAa «UCKIOUalOlLlee UAU» TONLKO OAvH nakeT FEC 3awuuiaeTt rpynny MCXOAHbIX
nakeToB, 1 NO3TOMY NoJie MHAEKCA BCeraa fo/HKHO cofepxaTb «0».

CMelLeHmne: flaHHOe Nosie AO/MKHO 6bITb PABHO YMC/y CTONGL0B 3alMuaemblx naketos L. Mepegatumk
[LOJIXEH COXPaHsITb 3HAYEHME [aHHOrOo MO/ NOCTOSHHLIM BO BPEMs nepefaumn kaxzaoro notoka FEC.

NA: aHHoe nosie JO/MKHO GbiTb PABHO YMC/Ty CTPOK 3alluiiaeMbIxX nakeToB D. MepesaTumk JO/MKeH co-
XPaHsTb 3HAUYEHNE JAHHOIO MOJIsi MOCTOSIHHBLIM BO BPEMSs Nepeaaun kaxgoro notoka FEC.

PacluupeHHble 6UTbl SNBase: faHHOe Nose NPUeMHUK A0/HKEH NTHOPUPOBATb.
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McxoaHble nakeTbl, 3alinLaemMble faHHbIM naketom FEC. onpegensoTcs no nocnefosaTe/lbHbIM HOMe-
pam a, noslyyaembiM no chopmyne

n = SNBase +} mCmelleHue. (1)

roe 0 Sy S NA.

4.1.3 KoHdurypaums cuctembl

Mepepatumkn 1 NpUeMHUKN AOMKHBLI NOAAEPXMBaTL BCe HOMepa MopToB B 3aperucTprpoBaHHoM gua-
nasoHe MopToB, B AUHAMUYECKN BblAe/IieMOM W/UNM NpUBaTHOM AuanasoHax MopToB, onpefeseHHbIX B
peectpe |ANA.

Y notoka FEC ponxeH 6bITb Takoii xe IP-agpec HazHauyeHus (MHAMBUAYAbHbIA MW LUMPOKOBELLATE b-
HblIli). KaK Y COOTBETCTBYIOLLEro eMy MOTOKa AaHHbIX.

Y notoka FEC pgomxeH 6bITb Takoi xe UDP-nopT MCTOYHMKA, KaK Yy COOTBETCTBYHOLLErO eMy noToka
OaHHbIX.

4.2 Pantop-koA

PanTtop-koA BknoyaeT B ceba cnefytolme KOMNOHEHTbI:
- nocTpoeHne noTokoBoit FEC. onpepensioliee npoTokon npumeHeHns FEC k noTokam MeavafaHHbix;
- cxembl FEC, onpegensiouine KOMNOHEHTbI MPOTOKOMa, HeobxoAnMble ANA Pa3INyHbIX KNaccoB Npu-
MeHeHUss Pantop-kofa K MOTOKOBbIM MPUIOXEHUAM.
4.2.1 MocTtpoeHune notokosoin FEC
Mpu nocTpoeHnn noTokoBoi FEC onpegenseTcs NpOTOKON J0CTaBKU KOHTEHTa, KOTOPbI obecneunsaeT
FEC 3awuty nepefayn notoka fAaHHbIx yepe3 UDP
MpoTOKON AOCTaBKN KOHTEHTA, KOTOPLIA NCNOMb3yeT flaHHOe NOCTpoeHne NoTokoBoi FEC. gonmxeH npe-
[ocTaBuTb N4 nepefayn oT nepefaTymka K NpuemMHuKy.
- UHdhOpMaL Mo O MOTOKOBOW KoHdurypauum FEC;
- "HhopmaLmio o nepegave o6bvekTos FEC.
WNHdopmaums o noToKoBol koHdmrypaunm FEC He 3aBucut ot cxembl FEC 1 Heobxoanma npv nocTpo-
eHun noTtokoBoii FEC gns o6ecneyeruns 3awmtoii FEC notoka UDP.
Mudopmauus o nepegaye o6bektos FEC onpegensieT cxemy FEC.
MexaHn3m noctpoexunsi notokosoli FEC cocTouT 13 cneaytowmx KOMNOHEHTOB:
1) co3pgaHne NcxXoAHOro 6710ka U3 UCXOLHbIX MefnanakeTos, NpUHagNexalmnx ogHOMY UM HECKOSTbKAM
notokam UDP-nakeTos;
2) onuuoHanbHOE paclLuMpeHne NCXOAHbIX NakeToB AN NAeHTUDUKaLMN NCXOAHOTO 6/10Kka 1 NO3ULMK B
NCXOAHOM 6/10Ke, 3aHVMaeMOoi AaHHbIMU N3 UCXOAHOTO NakeTa 1 OTHOCALMXCA K MCXOLHOMY MakeTy;
3) onpefeneHne nakeToB BOCCTAHOB/EHUA, Nepegasaemblx Yepe3 UDP. koTopble MOryT UCMONb30BaThb-
cA gekogepom FEC Ana BocCTaHOBMNEHWUS OTCYTCTBYIOLLUMX MAKeTOB B UCXOLHOM 610Ke.
4.2.1.1 CTpyKTypa UcxogHoro 61oka
McxoHbI 610K JOMKEH cofiepxaTb nocnefoBaTenibHOCTL 6/10k0B ¢ MHhopmaLmelt 06 MCXOAHbIX nake-
Tax (SPI) kak MuHUMYM Ans ogHoro ucxogHoro UDP-nakeTa.
SPI[/] gomKeH cocToATb M3 NocniefoBaTeslbHO COeANHEHHbIX 6/10k0B (KoHKaTeHauwn) /00, /0. FAl v P[],
roe | — nHaekc UDP nakeTa B ncxogHom 610ke, 0s /< n:
n — yucno UDP nakeToB B ucXxofHOM 6/10Ke onpefensietcs gnHammnyecku B npouecce dOpMUpoBaHUS
NCXO0AHOTo 6/10Ka;
/0O — OAVHOYHBIV OKTET, NpefcTaBnsoWwumii 3HaveHne 0,
O — uenouncneHHbln ngeHTugukatop UDP-noToka, naeHtuduumpytowmii UDP-NoTok, M3 KOTOPOro 6bin
B3AT MaKkeT C UHAEKCOM T;
Li/] — pBa okTeTa, npeacTaBnsolmx 3HaveHne OO naketa UDP c uHgekcom / B ceTeBOM nopsifjke 6aiitoB
(okTeT BbICLLErO NOPAAKa NEepBbIi);
[0 — nHgukaTop AnuHbI, cooTBeTcTBylOWM nakety UDP ¢ nHAekcom /, xapaktep vHAukaropa ASIMHbI
onpegensietcst cxemoii FEC;
/0O — okTeTbl nonesHbix UDP-gaHHbIX naketa UDP ¢ nHgekcom /;
/0O — HyneBble okTeTbl KonuyectBoM s[I\- T— (OO + 3). /0O ABNAIOTCA OKTETaMU JOMNO/HEHNS, NpegHasHa-
YeHHbIMU A1 BblpaBHMBaAHUA Havyana kaxgoro UDP-nakeTa no Havany cCMMBONA;
0O — HaumeHbLLee Lenoe yncno, ygosnetsopstowee ycnosuo O « 't (00 + 3), Asnsetca gnuHoin SPI[/J
B CUMBOJIax pasmepom [ 6aiiT;
[ — pa3mep UcxoAHbIX CUMBOJIOB B 6aiiTax, onpeaensieMblii cxemoit FEC.
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WcxoaHblii 610K fo/mkeH hopmMypoBaTtbca nyTem koHkaTeHauuun SPI[/]gna /=0,1, 2...... n- 1
Pasmep ncxogHoro 6510ka B 6aiiTax AO/MKEH paccynTbiBaTbCs Mo hopmyne

n-1
S*Xs[/]T. 2
/-0

Kaxpgblii ncxogHblii 610K Ao/MKEH nAeHTUULMPOBaTLCA NOCPeACTBOM HOMepa ncxogHoro 610ka SBN.
CVMBOJIbI BHYTPU UCXOAHOIO 6/10Ka [O/IKHbI AEHTUMDULMPOBATLCA NMOCPEACTBOM UAEHTUMUKATOPOB CUMBO-
nos KoguposaHus ESI.

NaoeHTndukaTop cumsona kognposaHus ESI gomkeH paccuntbiBaTbes No hopmyne

ESI[/]=0 pnal'=0; 3)

y1
ESifyd= £ s[/] gnsa 0 <j< n,
i-0

rae/ — Homep ucxogHoro UDP-nakeTa.
4.2.1.2 ®opmar ncxogHolx naketos FEC
dopmat ucxoaHbix naketos FEC nokasaH Ha pucyHke 3.

3aronosok IP
3aronosok UDP
lMonesHble gaHHble opurMHanbHoro LiPP-naketa
NpeHTudrkatop NCXoAHbIX NOME3HbIX AaHHbIX FEC (onuymoHanbHo)

PucyHok 3 — ®opmaTt ncxogHbix naketos FEC

3aronosku IP. UDP 1 nonesHble gaHHble B UCXO4HOM nakeTe FEC f0/mKHbI ObITb TAKMMW Xe. Kak B Opu-
TMHaNbLHOM UcxoAHoM nakete UDP. 3a nonesHbiMu aHHbIMU opurinHasibHoro UDP-nakeTa B UCXO4HOM nakete
FEC ponxHo cnegosath nose naeHTudmkaTtopa NCXohHbIX NosesHbix AaHHbix FEC (onuuoHanbHo). opmart
N Hanmume nons uaeHTudmkaTopa NCXoAHbIX NonesHbiX AaHHbix FEC fomkHbl onpegenaTbca cxemoin FEC.

4.2.1.3 ®opmart naketoB BoccTaHoB/ieHns FEC

dopmart naketa BocctaHoB/ieHNss FEC nokasaH Ha pucyHke 4.

3aronosok IP
3aronosok UDP
NaeHTudmnkaTop nonesHbIX AaHHbIX BoccTaHoBneHns FEC
CrMBO/IbI BOCCTAHOB/IEHUSA

PucyHok 4 — ®opmart nakeTta BoccTtaHoBsieHns FEC

Mone naeHTUdrKaTopa MoMesHbIX AaHHbIX BOccTaHoBneHus FEC Ao/mkHO codepxaTb MHdopmMauuo
ansa pa6otbl anroputma FEC. dopmat nonsa naeHTndgurkaTopa nonesHbix aHHbIX BoccTaHoBneHns FEC gon-
XXeH onpepensaTbca cxemonn FEC.

KonunyecTtBo CMMBO/IOB BOCCTAHOB/IEHUA AO/MKHO OonpeaensaTecs cxemon FEC, AnnHoi cumBona v orpa-
HuumBaTbCcs 0bLWMMK TpeboBaHuAMY K ANnHe nakeTta. MakeT BocctaHoBneHns FEC gomkeH cogepxartb TONb-
KO Lie/ible CUMBOJIbl BOCCTAHOB/IEHUSA, BK/IIOYEHME YacTh CUMBOJ1a BOCCTAHOB/IEHNS He [0MNyCcKaeTcs.

4.2.1.4 WHdopmauus o NOTOKOBOM koHcurypaumm FEC

MHpopmauums o NoTokoBoi koHdurypauun FEC Heob6xoarMa nNpu nocTpoeHun notokosoli FEC ans o6e-
cneyeHuna 3awmToin FEC notoka UDP.

WHdopmaums o notokosoli koHdurypauun FEC BkitovaeT B cebs naeHTUMKaLio HEeCKOTbKMX MOTOKOB
UDP-nakeToB. Kaxablii noTok UDP-nakeToB A0/HXEH OAHO3HAYHO UAEHTU(PULMPOBATLCA CTPYKTYPOWA faHHbIX,
cocTosiwein us IP-agpeca nctoyHvka. IP-agpeca npnemHuka. UDP-nopTta nctoyHuka. UDP-nopTa npuemMHuka.

OAvHOUHbIN 3Tan nocTpoeHns noTokoBoli FEC obecneumBaeT 3awnty FEC Bcex makeToB U3 onpege-
NleHHoro Habopa ucxofHbix notokos UDP-nakeToB 6narofaps Ha/Mumio OLHOTO WA HECKOJIbKMX MOTOKOB

5
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UDP-nakeToB, cofepxalimx faHHble BOCCTAHOB/IEHUA NakeToB. 1A KaXAoro atana nocTpoeHUs NoTOKOBOM
FEC unHdopmaLmsa o NoToKoBoW koHgurypauun FEC BkiouvaerT:

1) paHHble naeHTUdMKaLmn notoka (notokos) UDP-nakeToB ¢ FEC-naketamu BocctaHoBneHus (FEC-
NOTOK BOCCTAHOBMEHMSA);

2) onsa ka>eporo ucxofHoro notoka UDP-nakeTos, 3awuweHHoro FEC-noTokom (noTokamu) BOCCTaHOB-
neHus:

- AaHHble ngeHtudmkauymmn notoka UDP-nakeToB, cofepxallero ucxogHble naketbl;

- LeN0YNCIEHHbI naeHTudmkaTop ucxoaHoro notoka UDP-nakeToe B gnana3soHe ot 0 fo 255. [aHHbIl
NaeHTNUKaTOpP AO/MKEH BbITh YHUKaIbHBIM /15 BCEX UCXOAHbIX NOTOKOB UDP-nakeTos, 3alyWLLeHHbIX Of4HVUM
FEC-noToKOM BOCCTaHOB/EHUS:

3) cxemy FEC. koTopas fo/HKHA NMPUMEHSATHLCS.

MHOXeCTBEHHbIe 3Tanbl NOCTPOEHNA NOTOkoBON FEC ¢ pa3genbHol M He3aBUCUMON uHdopmaumel o
NOTOKOBOIA KOHpurypaunm FEC MoryT npucyTcTBOBaTh B nNepejartyvke unv B npuemHuike. OAUHOYHbIN 3Tan
nocTpoeHnst notokoBoit FEC 3awuuiaeT Bce NakeTbl BCEX UCXOAHbIX NOTOkoB UDP-nakeToB, yka3aHHbIX B 2).
Bce nakeTbl AaHHbIX NOTOKOB JO/MKHbI ObITb MCXOA4HbIMK NakeTamn FEC. kak onpegeneHo B 4.2.1.2. OguHou-
HbIli MCX0AHbIN NoTok UDP-nakeToB He [O/MKeH 3awmuwaTtbest 60nee 4eM 04HWUM 3TanoM MOCTPOEHUS NOTOKO-
Boli FEC.

OpnHOoYHbI FEC-NOTOK BOCCTAHOBEHUS [O/DKEH COAEPXaTb NakeTbl BOCCTAHOB/IEHNSA A1 OANHOYHOIO
3Tana nocTpoeHusi noTokosoli FEC. B faHHOM MOTOKE He [0/IXHbl NepefaBaTbCa MHble NakeTbl. Bce nakeTbl
B FEC-noToke BOCCTaHOB/IEHUA [O/MKHbI ObITb NakeTaMu BoccTaHoBNeHus FEC. kak onpegeneHo B 4.2.1.3. n
JO/MKHbI OTHOCUTLCSA K OJHOMY 3Tany NoCcTPpoeHns noTokosoi FEC.

MocTpoeHune noTokoBoli FEC f0/MKHO 6bITb MHDOPMUPOBAHO O MPUMEHSIEMOM B KaX/0M UCXOAHOM 6/10-
ke pasmepe cumBona. flaHHas vHopmMauma MOXET cogepXaTbCcs B MHhopMaumn 0 NOTOKOBOW KoHdurypa-
unm FEC nnmn MoxeT coobLartbCsa MHbIM CNOCO60M, Hanpumep B nosne naeHTugukaTopa nosiesHblX AaHHbIX
BoccTaHoBneHns FEC. feTanbHasa cneuudukaums npoTokona AOCTaBKM KOHTEHTa A0/DKHA onpefenstb, kak
faHHas nHopMaLumusa nepefaeTca Mexay nepefarinkom U npuemMHUKoM.

4.2.2 Cxewmbl FEC gna noTokoBoil nepegauu

Cxema FEC pgonxHa:

- B6bITb CMCTEMATN3VPOBAHHOIA;

- 6bITb OCHOBaHa Ha NCXOAHbIX 6/10Kax, MenepekpbIBAIOLLNXCA U HEMPEpPbIBHbLIX B Npegenax noToka.

- YKa3blBaTb, Kak SBN 1 ESI. cooTBeTCTBYyIOLLME UCXOAHOMY MaKeTy, nepefalTca OT nepegaryvka npu-
eMHUKY (HanpumMep, B none naeHTndukaropa NCXoHbIX NMonesHblx gaHHbix FEC);

- yKkasblBaTb, KaK A/IMHa cUMBO/a nepejaeTtcsl OT nepegaryvika NpUeMHuKy (Hanpumep, Kak 4acTb WH-
dhopmauun o nepegade o6vekToB FEC):

- yKasblBaTb, KaKk MHAWKATOP ANuHbI /[/]. BKIoYeHHbI B SPI, nssnekaetcs n3 naketa UDP:

- yKasbiBaTtb, kak annHa SPI s{/] nssnekaetcs n3 naketa UDP.

4.2.2.1 Pantop-cxema FEC ana npon3BO/ibHbIX NOTOKOB MakeToB

4.2.2.1.1 dopmaTbl 1 KoAbl

dnemeHTbl MHgopMaLumn o nepegade obbekTos FEC:

- MakcuManbHasa AnunHa ucxogHoro 6510ka B cumsonax. 16 6uTos;

- pa3mep Kogupyemoro cumBona B 6alitax. 16 6uToB.

dopmart koguposaHus nHdopmalun o nepegade o6bvekTos FEC npueegeH Ha pucyHke 5.

16 6utoB 16 6utos
Pa3mep cuvmBona T | MakcuManbHas AnnMHa NCXogHoro 610ka

PucyHok 5 — ®opmat kognpoBaHus nHpopmauum o nepegaye obbektoB FEC

dopmaT naeHTudmkaTopa NCXo4HbIX NonesHblx faHHblx FEC npuBefeH Ha pucyHke 6.

16 6uToB 16 6utoBs
Howmep nexogHoro 6noka S8N | MaeHTudpmkatop cumeona KkogmposaHus ESI |

PucyHok 6 — dopmart ngeHtudunkaropa UCXo4HbIX NONE3HbIX aHHbIX FEC
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dopmaT ngeHTncmnkaTopa nonesHblX AaHHbIX BoccTaHoBneHns FEC npveefeH Ha pucyHke 7.

16 6uToB 16 6uTOB
Homep ucxogHoro 610ka SBN MaeHTudmkatop cumsosia kognposanusa ESI |
[nvHa ncxogHoro 6noka SBL

PucyHok 7 — dopmat naeHTudumkaTtopa nonesHbix AaHHbIX BoccTaHOBAeHUs FEC

MHTepnpeTtauus SBN. ESI n SBL gaHa B 4.2.2.1.3.

4.2.2.1.2 Mpouenypsbl

MepepaTuvk AO/MKEH nocnefoBaTesibHO pasMellaTb B UCXOAHbIX 6/10kax HOMepa WUCXOAHbLIX 6/10KOB
SBN. HaunHasa otcyeT ¢ 0 nocne goctmxeHna SBN 3HayeHnsa 21s8- 1

B npouecce hopmMUpoBaHMs NCXOL4HOTO 610Ka cornacHo 4.2.1.1:

- nHamMKaTop AnuHbl [[/]. BKNOYEHHbIW B SPI kaxaoro naketa, fO/DKEH NPUHMMAaTb 3Ha4YeHue, paBHOe
[ANvHe nonesHon Harpysku naketa UDP;

- 3HauveHue s[/] npn dopmmpoBaHnn SPI KaXAoro naketa [O/MKHO MPUHUMATh HaVMeHbLUee 3HayeHue,
yposneTtsopstouiee ycnosuto s[l) mlr r (0 + 3).

4.2.2.1.3 Cneuudpmkauus koga FEC

Pa3mep cumsona T fo/mkeH BbIbupaTbCcs TakuM 06pa3oM, 4TO6bl MakCMMasibHOe YMC0 UCXOAHbIX CUM-
Bosi0B KTax B Nt060M MCXof4HOM 6/10ke He npesbiwano 8192.

MakcumansHas gnnHa ncxogHoro 6s10ka SBL B cumBoiax Ao/kHaA BbIGUpaTbea U3 cnefyowero psaga:

101, 120. 148. 164. 212. 237. 297. 371.450. 560. 680. 842. 1031. 1 139. 1281.

Ona [oCTUXEHUS 3aiaHHON ANVHBI UCXOAHDBIVE 6/10K MOXET AOMNOMHATLCA CUMBOMAMU AonosHeHns P[1\,
COCTOALMMU U3 HyNIeBbIX HaiToB.

4.2.2.1.4 NocTpoeHne nakeToB BOCCTAHOB/IEHUNSA

Kaxablii nakeT BOCCTAHOB/IEHNSA [O/IKEH COAEPXATb CNeAyoLLyo NHopMaLmio:

- HoOMep ncxogHoro 61o0ka SBN;

- ngeHtTndukatTop cumsosna koguposaHus ESI;

- ANnHa ncxoaHoro 6s10ka SBL;

- CMMBOJ1(bl) BOCCTAHOB/IEHUSA.

Yncno cMBOJIOB BOCCTAHOB/IEHNA B NakeTe BOCCTAHOB/IEHNA PaCcCHUTLIBAIOT U3 [/IMHbI MakeTa.

3HayeHne ESI, nomelwaemoe B nakeT BOCCTAHOB/IEHUS, pacCcunTbIiBalOT No oopmyse

ESI(epajf = Irepair ¢ K. 4

rae Irepair — nHAekc cumeona BoccTaHoBnenns. 0.1,...;
K — KO/M4ecTBO MCXOAHbIX CUMBOJIOB, PaBHOE MaKCMMasibHOW AnnHe ncxogHoro 6noka SBL.

Mone SBL B cocTaBe nonsa ngeHtTugmrkaropa nonesHbiX 4aHHbIX BOCCTaHOBNeHns FEC fomxHo coaep-
XaTb YNCNO CUMBOJIOB, BK/TOYEHHbIX B SPI nakeTosB, COOTBETCTBYHIOLLMX UCXOAHOMY 6J10KY, T. €. nepef Aonos-
HeHVeMm [0 MakcuMasibHOM ANVHbI MCXoAHoro 610ka cornacHo 4.2.2.1.3.

4.2.2.1.5 TpaHcnopT

Kopep, hopmupytowmii Pantop-kog (Pantop-kogep) AnA NOTOKOBOW nepefayv, [O/HKEH NOAyYUTb OT
npoToKo/a nepegaun A5 KaXAoro NCXoAHOro 6/10ka cnefytoLLyo MHhopMaLmio:

- pasmep cumBona T B baiTax;

- YNC/I0 CUMBOJIOB B UCXOAHOM 6/10ke K;

- HoMep mncxogHoro 6s10ka SBN;

- UICXOAHbIE CUMBO/IbI A1 KOAUPOBAHUSA.

PanTop-kofep npepgoctasnseT NPOTOKOY nepefayn MHMOPMALMIO KOAMPOBAHUSA NakeToB, cofepxa-
YO ON1 KaXX40ro naketa BOCCTAHOB/IEHUSA:

- HOMep ucxogHoro 61oka SBN;

- nageHtndukaTop cumeona koguposaHus ESI;

- ANVHa ucxopHoro 61oka SBL;

- cMMBOJ1(bl) BOCCTAHOB/EHMS.

MpoTokon nepefaun JOMKEH NPoO3payHo nepegasatb 3Ty MHopmauuio gekogepy PanTtop-koga (Pan-
TOp-Aekoaepy).
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4.2.2.2 Pantop-cxema FEC ans oguMHOYHOro rnocsiefioBaresi.HOro notoka naketos

B faHHOW cxeme B OTMYME OT CXeMbl, ONMUCaHHOW B 4.2.2.1. none naeHTugukaTopa nonesHbiX JaHHbIX
FEC 3ameHsieTcs nocniefoBaTesibHbIM HOMEPOM nakeTa. [ocnefosartesibHble HOMepa NakeToB B KaX4oM 3a-
LML aeMoM NOToKe [0/HKHbI BO3pacTarb Ha eAuHNLLY AJ/15 KaK40ro nakeTta B MoTOKe.

Pa3mep SPI B oTAeIbHOM UCXOAHOM 6/10Ke ANA KaXA0ro nakeTta B 0TAe/IbHOM rnocnefosaTesisHOM NoTo-
ke AO/MKEeH 6biTb eAVMHBIM U [OJDKEH NOMyYaTbCA M3 pasMepa nakeToB BOCCTaHOBMeHUA FEC. koTopble Takke
JO/MKHBI 6bITb OAHOr0 pasmepa A1 OTAEe/IbHOr0 UCXOAHOro 610Ka.

4.2.2.2.1 dopmaTtbl U Koabl

WHopmaumn o nepesaye o6bektoB FEC cootBeTcTBYeT 4.2.2.1.1.

Mone naeHTuMkaTopa NCXoHbIX NonesHbix AaHHbIXx FEC He ucnone3yetcs B Pantop-cxeme FEC. npu-
BEe[ieHHOW B 4.2.2.2. /IcXoaHble NakeTbl HE MOAMMLMPYIOTCA AaHHOW cxemoi FEC.

NpeHTudmkatop nonesHbix AaHHbIX BOCcCTaHOBNeHus FEC B gaHHOW cxeme FEC gomkeH cOCTOATb U3
[BYX yacTeii:

- OMUMOHaNbHbIN 3aronoBok RTP ans paclumpeHHoro yposHs npotokona DVB AL-FEC;

- none nageHTndmkKaTopa nonesHbIX AaHHbIX BOCCTaHOBNeHA FEC Ans pacluMpeHHOro ypoBHS NpoTo-
kona DVB AL-FEC.

dopmart nonsa naeHTUdUKkaTopa NonesHbIX AaHHbIX BoccTaHoBneHua FEC ansa gaHHoli cxembl FEC npu-
BeJleH Ha pucyHke 8.

16 6uToB 16 6utoB
HauanbHblii nopsakoBbii Homep ISN | MpeHTudpukaTop cumsona kognposaHus ESI |
InnHa1CxogHoro_6n10"

PucyHok 8 — ®opmart nons ngeHTugmnkaTopa nosie3Hbix AaHHbIX BOCCTaHOBeHust FEC

Mone HavyanbHOro nopsigkosoro Homepa (ISN) gonkHO cogepxaTtb Mnagwne 16 6UTOB NOPSIAKOBOrO HO-
Mepa NepBoro nakeTa, BK/OYEHHOrO B ;aHHbIN cy6-6110K. Ecnm AnvHa nopsgkoBoro Homepa kopoye 16 61Tos,
OH [O/XEH BbITb A4OMOSTHEH HYNSMUW A0 A/MHbI 16 61TOB.

MpaeHTndmkatop cumBona KogmpoBaHusa ESI gomxeH ykasbiBaTb, kakme CMMBO/bI BOCCTAHOBEHNS CO-
AepxaTcs B JaHHOM nakeTe BoccTaHoBMeHusA. NgeHTudurkatop cumeona kogmposanusa ESI gomxeH nHdop-
MUpOoBaTb O NMEPBOM CMMBOJIE BOCCTAHOB/IEHUNS B NakeTe.

[nunHa ncxogHoro 6510ka SBL cogepXnt nHopmauuio o giMHe UCX04HOro 6710ka B CUMBO/IaxX.

4.2.2.2.2 Mpoueaypbl

MepepaTunk OO/MKEH MoOcneAoBaTelbHO pa3mellaTb B MCXOAHbIX 6/0kax HOMepa MCXOAHbIX 6/10K0B
SBN. HaunHas otcyeT ¢ 0 nocne goctmxeHms SBN 3HaveHusa 216- 1.

B npouecce thopmupoBaHns UCXo4HOro 6110ka cornacHo 4.2.1.1:

- uHamkKatop AnviHbl Y], BKIOYEHHbIA B SPI kaxaoro naketa, fO/MKEH NPUHMMATb 3HaYeHne, COOTBET-
CTBYylOLLEE NPOTOKONY Nepefayuun: gns npotokosa RTP oH paBeH AnivHe nonesHon Harpy3km RTP nawc gavHa
CSRC (ecnu ecTb) naoc AnvHa no6aBoyHbIX 6aiitoB RTP (ecnu ecTb):

- 3HayeHue s(i] npn cbopmupoBaHun SPI Kaxaoro naketa JO/HKHO ObiTb PaBHO YUC/Y CYMBOJIOB BOC-
CTaHOB/1IEHUA. pa3MeLlleHHbIX B KaXXA0M nakeTe BOCCTAaHOBJ/IEHNA, KOTOpOe AO0J/DXHO ObITb eAVHbIM Ana Bcex
nakeToB BOCCTAHOB/IEHUA 6/10Ka.

Homepa McXofHbIX NakeToB, BK/KOYEHHbIX B UCXOAHbIV 610K, onpeaenstotcs u3 ISN n SBL 1 Jo/mkHbI
cnepgosaTtb oT lgo |+ LB/ Lp- 1,
roe | — ISN ncxogHoro 6,10ka;

LP — gnvHa SPI (SPIL) B 6aliTax:
LB — SBL B cumBonax.
ESI gna naketa c nocnegosatesibHbiM HoMepoM Ns onpegenstoT no dopmyne

ESI = (Ns- 1) «Lp. (%)

Bce nakeTbl BOCCTAHOB/EHNS, OTHOCALLMECS K JaHHOMY MCXOAHOMY 610Ky, O/MKHBI coAepXaTb euHble
SBLNISN.

4.2.2.2.3 Cneundpukauma koga FEC

Cneuyudmkaumsa koga FEC gomkHa cooTBeTCTBOBaTh TPEOOBAHNAM, N3/TOXEHHbIM B 4.2.2.1.3.
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