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HAUMOHANBHBIA CTAHOAPT POCCMHUCKOW ®©EOEPALMM

CHCTEMA KABENBEHOMD UWWPPOBOMND TENEBU3IWOHHOMD BEWAHWA
MeToakl KaHaNLHOrO KOOWPOBAHWA, MYNETHNNEKCHPOBAHWA W MOAYNALWK

Cigital video cable broedcasting system.
fethods of channel coding, framing structure and modutation

Hava seepedwA — 2007—01—01

1 OBnacTs NpUMEHEHWUA

HacToAwmMA cTauoapT pacnpocTpaHAeTcAd Ha UMHpoDMe MHOMONPOTPaMMHEE PaCTPeLEnHTankEHEE
CHCTaME KABENLHOD TENEBUMOBHUA, NRAAHAIHAYEHHEIE BNA NEPEAaYY AB0HEHTAM CUIHANDE BEIATENEHEIN
TENABUANOHHED TPOMDEMM W DY HEISERCUMM B DaHHBD, 1 YCTAHABNUBART

- OCHOBEHSLE NDUHLMNE NOCTDORMWA MECTOTDOrPAMMHONA CUCTEME KAGENEHOMD UM POROND TRNABMIA0H-
HOMD BELLAHHA]

- CTRYHTYDY UMKNOBOA CHUMXPOHMIALMA, METOOE! KAHANLHOTD KOOWPOBIHMA, MYTETHINEKCHDORAHMA 1
MOOYNALMY GNA CUETEME! KAaGeNsHOro UHpPOBOTD TENSBUIKOHHOID BELAHWA.

2 HopmaTHBHLIE CChINKK

B HACTORLYEM CTAHAADTE MCNONBIOEIHE COLIMKEW HA CNeaYRLWE CTAHOANTH

FMoOCT P 520232003 CeTW pacnpedendTenkHbie CHCTeM KaGensHoro TeNeBWdeHnA. CCHOBHEE
napasMeTpe. Texdudeckie Tpebosanna. MeTons WasMepeHui W MCNbITaHWA

MyCT P 52210—2004 TenesdfeHve BEWATENLHOES UMdposoe, TepMHHEl H ONpedenaHHa

MCT P 52592—20068 Tpa«r nepegasy CirHancs Uuposore BEWaTensHero TeENEBNgeHHA. 3eeHRA
TPAKTA M MAMEDMTENLHEIE CHrHane. Otwwe Tpeboaanks

FoCT 17657—79 Mepegadva gaHHbx. TEPMHHE K ONpeOeneHina

MoOCT 21879—88 TenepWasHWE BEWATENEHOE. TEPMAHLl M CNPELEnNeHnA

MCT 22670—77 CeTh CBRAW UyMDpoRas MHTErpaneHan. TEpMUHE W ONpeaenesus

MoCT 24402—88 TeneobpaboTka NAHHBIX W BEIMACNTMTENEHBIE CETI. TepMUHED W ONDeOeneHWA

MpumedaH#e—Mpy NONEICEAHUA HACTORLLEM CTAHOSPTOM YenecooBpaiHo NpoaspTe QeRCTEME CoBINDM-
Hbix CTAHAAPTOE B WHEOPMALHOHHOR cHoTeMe ofLero NoNb308aHia — HE OPHUMANLHOM CaATe DenNapansHors areHT-
CTEE No TEXHMHECKOMY PEMYNMDOESHWED U METRONOIMM B CETH MHTEPHET MAK No BEXEerogH0 Wi43EaSMOMY “HOPMELMOHHD-
My YHEZATENH «HAYWOHANEHEE CTEHABPTEIY, KOTOPLIA ONYONWLEOBEH NO COCTOAHWI HE 1 AHBEDA TEKYLLEND FOGE, W No
COOTESTCTEYIOLWHM BEEMECAMHE HI0ABSEMEM WHEDPMALGHOHHEIM YEasaTanam, onyGnMEosaHHEM B TeEyYWes rogy. Ecnu
CORINOYHEA CTAHSAPT I8MEHEH [AIMEHEH], TO NPH NONEI0ERHWE HECTOALLMM CTAHAAPTOM CNEAYET PYKOBOGCTEOBATECA 38~
MEHEHHEIM [HIMEHEHHEIM ) CTAHAaRToM. ECAM conlNouHE R CTAHASDT 0TMEHEH B3 3aMeHE, TO NONSHEHWE, 8 KDTOPOM JaHa
CORINES HA HETD, NPUMEHASTCA B HACTH, HE 33TRArMEANW AR 3Ty COLINKY.

3 TepmuHbl M onpegeneHia

B HacToALEM CTaHdapTe npuMeHedsl TepMdds no FOCT 17657, TOCT 24879, TOCT 22670,
MOCT 24402, TOCT PS2023, MOCT P 52210, a Takue cnegyiowHe TEPMKHE C COOTEETCTBY 0L Onpenensa-
HHUAMMK B cooTReTeTRMM C [1] ¢ [2]:

LETEETE oPpUUHENEHOS
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3.1 reHepaTopnceBAOCRYYARHOW NOCNeOOBATANLHOCTH AROMYHLIX Yuoen (psaudo random binary
sequence genarator): OBopyacEaHKe, KOTOROE NEK BEOAE MHWLWANWIWDYICLWLEND CNOBA OaHHLEX TEHEpHpYET
ONpeaenEHHYH NCEER0CNYHRAHYID OBOHYHY NOCNEN0BaTENEHOCTE.

3.2 penepemexenmne (deinterleaving): MeTog NepecTaHoBEn CHMBONOE B NPHHMMaEMOR Nocneaosa-
TENEHOCTH C UENRD BOCCTAHOBNEHNMA WCXOOHOR CTRYETYPE UMPOBOND CHIHANE, NOOBeprHYTOrS Nepeese-
HAID (ONepauwA, obpaTHaR NepeManeHAL .

3.3 HoppekTHRpYHLWWA Kog (error-correcting code): Koa, noagonAiwiid MCNpaanaTe ownGkie.

3.4 woptexm {m-tuple): KopoTeke NocnedoBaTensHoCTH GHTOR, PABHLIE IHAYHOCTH MOSYIHEYIOLWEND
Koga.

3.5 HepagHOMepHOCTE AYX (in-band ripple); PaaHocTe MEXIy MaKCHMANEHBLIM B MUHAMANBHEIM BHO-
CHUMBIM ZATYXAHKEM B pAGOUYEH NONGCE NPONYCEAHKA QOpMUpYIOLEers hUneTpa.

3.6 nepemexeHure (interleaving): MeTog NepecTAHOBEA CHMBONDE B NEPEIABAEMON NOCNEI0BATE M-
HOCTH ONA WAMEHEHWA pacnpedenaHyh OWwnGok npK obpadoTke CHIHana Ha NpUeme.

3.7 ncepgocnyYalHan ABOHMYHAA NocNenoBaATENLHOCTE (pseudo random binary sequence): Onpe-
AenNeHHaA NoCNeaoBaTensHOCTE GBOMHHEX YNCEN, KOPPENAUMOHHEIE CBOACTES KOTOPOR BNHA3KK K Ko ppenaums-
OHHBIM CEBOACTEAM OTPAMHHYEHHOND N0 YROBHIC Wyka.

3.8 pagroKaHan CHCTEMEI KaBenkeHoro pacnpegenedun (radioc channel of cable distribution system):
Monoca YacToT, OTE0OWMaR ONA Nepeaadi faguocHrHana THaHCNoPTHOMD NOTOKS LWHDoRorD BeWaTensHOMD
TENSEWIEHHA N0 KaTENsHDA CETH.

3.9 pagWoCHrHanN cHeTeMbl KabansHoro pacnpeasneadua (cable distribution system radio frequancy
signal): CurHan HecyLWen, MogynNHpoBaHHsE UM PoBLM CMTHAN0M TRAHCNOPTHOND NOToKa WWibpoROrD Bewa-
TENEHOMD TENEBKUOEHKA.

310 cameii cTapwWi ([oEoruHLIA) pazpag (most significant bit): Byt kogosoro cnoea, KOTOPEA MMEET
HawboneWWA OROVYHEIA BeC (HaKHBoNeWee aHaYeHe JBEOMYHOTD HOMEDE B KOOOBOM CNOBE, B HACTOALEM
CTAHOApTE — 3TO CAMbIA NEeBRA pA3pA ABOWYHOTD HOMEDE ).

311 cBepToyYHoe nepoeMexeHde (convolutional interleaving): Cnocof nepeamMeseHis, NP KoTopomM
OAHHBIE CHATLIBAKNTCA B ABYEMEDHYR MaTDHLY W K36 DAG MaTPHUL 330804MEABTCA N0 BOEMEHIA B COOTRET-
CTEWK C &M Noaduyved B MaTpiue. MNpW CHATRIBaARNH GNOKCE DaHHBIX W3 MATDHLLE TRPOMCKOOHT HIMEHEHWE WX
NopAaKE.

3.12 cucrama kaSensHoro raneenaeHHa (cable television system): CrcTema kabensHoro pacnpeie-
NEHKA, OBCIYKMBAKALAA ABOHEHTOR BONBLLEOTD PARCHA WK ropoaa W oDeCneYyBAINLAA NPMEM DAOMOCHTHA-
NOB TENSEWIWOHHONS M 3BYKOROMD BELUAHWA, NOCTYNAI0WME OT USHTRANLHOH FoNoBHOE CTaHL WM No kabensHo#H
CETH.

4 OGo3HaYeHWA M COKpPaLEHHA

B HACcTOALWEM CTAHOARTE NPMMEHEHE CNedyIowe 0G03HAYEHKA W COKDaLLEHWA!

o — KoAhMUMENT CKPYTNEHWA CNeKTpa;

A— NPYMUTHEHEIA aneMedT nona Fanya, AENROWHMACA KODHEM NODOMO2CWETD MHOroYWNeHa Koga
Puga-Conomosa;

A B, — cTapwwe paipagsl KopTeE;

AS] (Asynchronous Serial Interface) — acHHXpOHHEN NOCNea0EaTENEHEN MHTERDeNs;

b0, ..., b7 — GUThI B KOQWPYEeMEX NOCNES0RATENLHOCTAX,

by, ..., by — GUTE B NOCNEA0BATENLHOCTAX KODTEMEH;

DVE (Digital Video Broadcasting) — uudpoBos TENSBWIMOHHOS BeliANHWE,

DWEB-C {Digital Video Broadcasting by Cable) — kabenesas cuctema undposore TE sewanma;

f— TERYWAaA Y4acToTa MoOOQYNHEYHLLETD CHIHANA B OCHORHOH NONoCEe;

iy (Myquist frequency ) — dacToTa HalkBrcTa;

Glx) — NopoKgarWwMi MHorodned kona Puga-Conomona;

GLX] — NopoMO30WHE MHOMOYNeH PAHAOMWIATODA,

H{f) — amnnUTYOHO-4aCTOTHAA XxapasTepucTuka (AHX) dopmypyiowens PynNeTpa B OCHORHON NONOCE,

nex (hexadecimal) — WHOeks WeCTHAAUATHPWYHOA CHCTEME CHNCNEHMA,

[, O — KBaapaTypHBe CUMHAN

I, — rmyGrHa NepaMekeHns,

J == TeKyLMH nHOBKE,

K == Y{Cno MHopMaULHoHHsl CHMBONOE B Bnoke koga Praa-ConomMona;
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LSRE (Least Significant Bit) — cameid MOaaw«i (aaoweHbIi) paspan;

M = 4{Cno GUTOR B CUMBONE NPK MOogynAause M-CLAM,

A — YHCNO TOYEH CHMHANLHOMD CO3Ba3qUA MogynauuMK M-0AM (3HaYawmMx No3uumiaj;

MPEG-2 ([(Moving Picture Experts Group) — oboblweHHoe Hajlsadue [(pynne  cTadgaptos
MCOYM3K 135818 B oBnacTv koauposaska, o6 paboTid M TRAHCNORTUPORAHMA CHIHANOD H30DDAMEHAA M IBYKSE,

MSE (Most Significant Bit) — HanSonbWWH 3Ha4aLKHA BUT, TO 8CTh CAMBIA CTAPLWMEA (QBOMYHBA) pa3pAL;

1 — pgnuHa Gnoka koga Puga-Conomona;

fl, = HOMED TRAHCTIOPTHOTD NAaKeTa B rPYNNE W3 BOCLMA NaKeTos;

g — BNHHA NOCNeOoEaTENEHOCTA W3 MNaaWWs SUTOE KoPTEMA;

f, — HEPABHOMEPHOCTE AMX Ha 4acToTe HadkBMcTa W B NONOCE NpO3PaYHOCTH hopMApYIOWEero
hunsTRa;

RS(n k, t = 8) — nonuHos k0ga Puaa-Conososa NpY 3aganddesy SHaYeHHax 14 K,

SPI (Synchronous Parallel Interface) — CyHXpOHHBIR NapannensHsid MHTepdenc;

5TB (Set-Top Box) — umdpposan abosedTCHan NpUCTaBks;

F— yucno owxboK, MenpaenAeMex kodom Pruga-Conomona;

V— GaiTh B KOOWDYEMBL NOCNe00BaTEIBEHOC TR,

X — DopMansHaA NeperMeHanA NOPoHOZI0WErD MHOMOHNEHA, HCNONB3YEMAR GNA YEAIAHWA NoNoHseHa
paspAgos ckpembnepa, OXpaq“eHHbLIX NorYeckon oDpaTHON CBRILKD;

¥ — DOPMANEHAA NEDEMEHHAR NOPOXAIIOWIETD MHOMOUNEHS, HCNONBIYEMaA ANA YEAIAHKA NONoHeHKa
ANeMEedToR Nona [anya e NocnegoeartensHocTH JaHHBIX, KOOHPYEeMbX kogos Puga-Conomoxa;

Z — oD0IHAYEHAA KEODTEHEN B KOQWUDYEMBX NOCNEN0BATENEHOCT A,

AYX (AFC) — aMnndTyJHO-4acTOTHAA XapakT epHCTHRA;]

CAM (Quadrature Amplitude Modulation) — sBagpaTypHas aMNNATYAHARA MOOYALMA,

f-CRAM (Quadrature Amplilude Modulation) — sagpaTypHas aMnnuTyaOHas MOSyNALWA C YUCNoM 3Ha-
YALMYK NOIHLWE, paBHBM &,

H3E (MESB) — nanboneluri aHaqawmi BuT;

NCN {PRBES) — ncesgocny4aiHan [QBOMHHAR) NOCNefosaTensHocTs;

MY [IF) — npomesyTOYHaA 4acToTa;

P4 (RF) — paguodacToTa;

TE — TeneBruanoHHEIRA;

T (TE) — TpakCnNopTHLIA MOTOE.

5 CucTema KabenbHOro umhpnnora TeneBUMiIMOHHOTND BELWaHWA

5.1 OnpagoneHns cCHCTEMs

Cucrema KabensHoro yudposoro TENEBUIMOHHOTD BEWAHWA — 3TO COBOKYMHOCTE TEXHHHECKNY XapaK-
TEPHCTHE, NAPAMaTPOR W COOTBETCTRYIOWME WM dyHKUWMOHANLHLIX Gnokos oBopyOOBaHUE, ONPEIeaIowMy
CNOCODE My NETHNNEKCHPOBAHWA, NOMEX0YCTORYMBOr D KOLUDOEAHKA W MOOYNALKWA, NDHMEHREMbIX ANA COrNE-
CoBaHKA (agantTayunn | TRaHCNoOPTHEX NOTOKOE 0aHHbx MPEG-2 ¢ kananamd kabene:HoR pacnpenanuTensHon
ceTh [3].

373 CHCTEMA MONET CONPArATECA C ADYIMMKH UMD DOBLIMA CHCTEMAMMK HA3EMHOID W CNYTHAKOBOND MHO-
roNpOrpamMMHoro TENEEMOEHWA W WCNONB3I0OBATECR ANA pacnpegencHya nporpams aboHeHTam, CucTema
CCHOBaHA Ha KBAQPATYPHOA aMANUTYAHOR MOoOy NauME (CAM) ¢ 16-, 32-, 64- 128- unu 256-3Haqa MK noam-
yuAme [3], [4].

HacToAwxi cTasgapT onpegenseT cnocod npecbpaloaadna uuppoBslx CHrHanoe JadHsx MPEG-2
CCHOBHOW NONOCE YACTOT, NOCTYTIANWME © BRX00a TRAHCNORTHOND MyneTunnaxcopa MPEG-2, 8 mooynupo-
BAHMEBIA CUIHAN, NPUragHEIR ONA NEQEAaYH No KaHanas kabensHoR pacnpedennTenNs W CETH, 8 TAKE cnocod
ohparHors NpectpailcBaduA CHIHANDE HA NDHEMHON CTOROHE.

5.2 CrpyxTypHan cXema

521 CTpysTvpHan CXemMa CHUCTEME KabansHoro Luhposoro TENSBMAMOHHOND BELLAHWA, BKNIOYSMHLWEA

CBopYOoRaAHME FONCBEHON CTAHUMM, NHHEAHCH CETH M aBOHeHTCKOro NPYEMHKKa-08K0020a NOKa3AHa HA DHUCYH-
ke 1.
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5.2.2 Bnepagamen 0Sopya0BaHAN MoNoBHOR CTAHUKH WMDpoBol kabensHoR CHOCTEME! ONA COrNaco-
BAHWA TRAHCMOPTHOND NOTOKS C KAHANOM B NAHERHON CETH J0NKHE BRINONHATLCH CNEfyiowHe npeobpasona-
HMHA:

= CONPAMEHWE B OCHOBHOW NONOCE,

MHEEETUROEBAHME CHHXDOMMNYNIECA LMENS W DAHICMHUIALME DaHHEIX,

= KOOWMPOBAHWE C NOMOLWLE Koaa Pruna-Conomora;

- CEEQRTOHHOE NEQeMERaHra;

= npecbpazopaHmwe GaRTOB B M-pa3pAdHEBIE KOPTERH,

- aupepeHUHaNEHOE KOQUDOBAHKE,

= MODMHPOBAHKE CTEKTPA B OCHOBHOR NONCCE YACTOT © NOMOW B0 HopMEpyIoWars duneTpa;

- KBEEAPATYPHAA AMNNWTYIHEA MOOYIALWA.

5.2.3 Cucrema kabensHore b poporo TENEEMINOHHOID BELWAHKA GOMKHA BEITE paIrpaHuyeHa cnegy-
OLWHMKY HETEpdeRcami, NpHEEaeHHEMK B Tabnuye 1.

TaBnuwuga 1

Mecranonaxenne Whrepdeac THn cHrHana o Tousks wHTeppeica CoeguiEeHRe
B My NETANNEKCHPOBAHHEIR TRPAHCNORTHEMA NoTok | OT  MyneTANNEKCOpS
i MPEG-2 u axTel (Mo FOCT P 52502 MPEG-2
MonoBsas CTAHYWA
Brixog 4 B FY yocTpolcTeam
Buxon My AETUNNEHCHPOBEHHLIR TRAHCNOPTHRA NoTok | B gemynsTHNnescopy
MPEG-2 W raxts (Mo FOCT P 52582 MPEG-2
M premadi-garsaep
MogrexsEr onpegenesnss a7 PY yeTpoRcTE {860~

Bxo
A HEHTCEME YCTRORCTEA)

5.2.4 BrogHsisW CUIHaNamMMy Ha ronoEHOR CTAHLME SBNANTCH TRARCNOPTHEE NakeTel MPEG-2 1 TakTw,
nony4agmiee Yepes natepdeic Tina SPI unk AS] g OCHOBHOH NONOCE OT. CIYTHMEOBOA NAHKK, TEXHONOMMYeC-
KHE TIAHHE, MOKANEHEX NPOrPAMMHER MCTOUHMKOE W T. M.

5.2.5 TakToBRas 4acTOTa M3 HHTepEeRca M BHELWHKA CHIHan BeIGopa KOO0BOA CEOPOCT HCNoNLAYIKTCA
ONA FexepaLny BoeX HeohXo0MMe TAKTOBEIX M HECYLLEA YacToT. Monady TAKTORLIX CHIHAN0E K CHHXPOHKMAA-
LD HA NEpEOaYe CNEdyaT NPOB0IWTE © MCNONEI0BAHWENM COOTRETCTEVIOWWY YIPaBNASMBIX MeEHEDATOPOR.

5.2.6 BycTpodcTae DopMUPOBAHME CHHXDOWMTYNECE LUKHKNA M PAHAOMAIAUNH OCYLILECTENRETCA HHBEP-
THpoBEaHKE BaHTa CHHXDOHWIALNK KAMOOTD BOCEMOND TRAHCNORTHOMD NAKaTa, d TaKKe NpoesgHTCA 15-paspaa-
HOE CKPEMENUDOBIHWE TPAHCNODTHOMS NOTORS.

5.2.7 PanioMUIMpoRAHHLIE MakeTel OaHHLIX KOOWPYIOTCA BO BHewWwHew RS-kogepe, nogeeprakTcA
BHELLHEMY CEEDTOYHOMY NEREMEKeHI0 ¥ NOCTYNA0T Ha NpeobpalcEatek DaHHbIX B M-pa3pA0HbE KOPTENM.
3aWKuTy OT NAKeTHROBaMHLIX CWHEOK NPOBOOAT 38 CHET MNepeMEeXeHHs CHUMBONCE HA BRXOOE KOO&pa
Pupoa-ConomoHa.

5.2.8 B crcreme kabensHoro UM@poBOrD TAMEBMIKOHHOID BEWAHWA NPAMEHASTCA KE3JpaTYpHan
AMNMANTYOHAA MOGQYNALKA CHUCNoM 3HaYaWMy No3avuMin M oT 18 go 256, Bapwaut ¢ M = B4 aenseTch obraa-
TENEHLIM.

5.2.9 MpecbpazopaTens DAATOR B KOPTEMH OCYILECTENAET HOPMADOBAHKE BUTOBRIX CTRYKTYR, YO0a-
NETECDRIOWME YCNOBWK NOCNEaYI0Wero NonyYeHy A CUMBONOE KBAARATYDHOW aMNNWTYAHOH MOOYNALWK
QAM. C uansio NONYYeHWA CAMHANLHOND COMBRATNA, HE IFBRCALLETD OT BPALUEHIA HECYLLERA, K OBYM CTADLUAE
paapagam kaxgoro curmeona OAM cnegyeT npumedaTe gudpepesunansHoe KoaQHMpoBaHHE.

5210 Ona popMdpoRadHa CNeKTpa CHIHanNoe B KBagpaTypHelx kasanax fw O ocyWeCcTENAETCA corna-
coBaHHan EuNeTRauxA no Hamkeucty. CurHanamy [ Q MogynupyioTcA KBaOpaTy PHBIE HECYLLWE, JATEM CHr-
Han QAM nepeHocHTCA NO CNEKTRY B nonocy padodero kabensHorg kadana, AnA CONpRMEHna C KOTODLIM
CNYHHT DHIMEECKHA MHTEpeRs.

5.2.11 Hanpueme B COOTBETCTRYHALEM NOPAIKE BRINONHAKTCR 0GpaTHbLIE ONEpaLMK No 0eMoIyNALKK
H OBKOOWPOBAHHID CUMHANE B LWDDOROM NPUEMHHKS-JeK0fene (UWPOB0A NpUCTaBKE).
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6 KogwpoBaHue ONA 3alWThI OT OLWKBOK

6.1 ApanTauWA TRAHCNOPTHOrD NOTOKA K HAHANY NAPEAAYM W 6ro PAHOOMMIALIMA

5.1.1 Brogawki noTox GUTOE JaHHslX Gomaed DuITe 0pradviosead B pMae TPaHCNOPTHEIX NAKETOR doi-
CHPOBaHHON OANWHE N0 188 BaiT. Kaxasii TpaHcnopTHE A NakeT oMmses coaepsaTs 1 5alT cnosa cCHHXpoHnIa-
LK (ero adadeHne — 01000111, unu 47 0 ) v 187 GalT myNeTHNNeECKHpoBaRHEDY ganHex [3].

§.1.2 BanTel QaHHBEX JOMKHE CNEZoBaTL CTApWKM paszpsaom eneped. Mpouece obpaboTEM DaHHbIX Ha
Nepefanwei CTOpPoHE HAaYMHABTCA CO CTAPIIEro paspana GaiTa CHHEPOHWMIALUK, TO 8CTh C GWTA CO 3HAYSHMK-
e wln,

6.1.3 OucnepcHAa (pacceMBaHWE | IHEDMHK W BNWaKaA K CNYYaRHol CTAaTHCTHES Nepexodos Mexoy buta-
MK NOTOKS QaHHEX JOMEHL OORCNeYMBATECA NYTEM PaHGOMUIALMKN BXOOHOM CUcTeMHoro noToka MPEG-2.
Ona padgomMuaayue OoMHeH HCNoNe30eaTeCcA a0 MTHEHER 15-paipAaHsi crpeMbnep, CTpyKTYpHAR Cxema
KOTOROro NoKazana Ha prcyuke 2. A ocywectenewma obpatiof dyHKuMK geckpemBnuporadva B NpremHnEe
ACAHHD MCNONEI0BATECA aHANCIMYHOE YCTPORCTED,

6.1.4 MNeHepartop JecwyYHoR NCeEQoOCny4anHol nocnegoeartenesHocTh (MCN) paqooMusaTopa JoneH
HMMETE NOPOMOAKLLWA MHOTOUNEH BIAOA;

GUO=1+X14 + XI5 o

§.1.5 PaBoraresepartopa MNCMN gonxsHa MHUUMaNM3MpoRaTECA B HAYANE KAMO0M0 BOCEMOTD TRaHCNopT-
HOTO  MaKkeTa  nyTeM  3arpyakd B perdcTp  cipesBnepa  OUECHDOBAHHOW NOCNenoBaTenNsHOCTH
w1001010100000000 . YroDes oDecneqYdTe BeOeneHue CHrHana KRRy kanwaaguy B geckpembnepe, aHadyeHHe
BafTa CUHAPOHUIALNMA B NEpBOM (1, = 1) TRAHCNOPTHOM NAKETE B PYNNE W3 BOCEMW TDAHCTIOPTHEIX NAKETOR
(ng =1, ..., 8) DonwHo BeiTe MHBEPTHPOBAHD, TO BCTE NPE0BPaIoBaH0 M3 47y B Bl

MocnegoaaTENLHOCTE MHNLWANMSIUMN Cipawineps
i o o {1 o 4 o 1 0 © & O 00 0 @

~1]2|3|4|5)|6]7]|8]|9|10]11]12]13|14[15

00000011... @

— e

Paspsassie BEhop memooH wne’
Extimalinm pomarew PARHOCRINEMECHH H X

Eoeon, gasnx {cHouana MEBY |10111ﬂnn|::ll:ull|....
fAnceraran NG Qg a0Q0Qg1Ll|. - .

PucyHok 2

8.1.6 BaiTe CHHXPOHKIAUMK e JOM#HE CKpemBnupoeaTech. MNoaTomMy Nepesid BUT C BeIX0da reHapa-
Topa MNCMN goneex cOOTRETCTROBATE BO BDEMEHI NEPBOMY,; TO 8CTe cTapweany (MSB) GuTty nepacro BaiTa,
CNEfyioWens 3a MHBEPTUROBAHHEM cHHXpobaiTomM (BB - ). [InA nogaapssy NPOUACEa CHHEDOHMIALIMN BD
BpEMA NEpafadH cHHXpoBaRTOR NOCNedVIoWHMY CeMi nakeToR reqepaTop NCM ponked npogomneats pabo-

B
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TaTk, HO 8r0 BRXOO AOMEeH SeiTh GNOKMPORAH, OCTABNAA 3TH BaliTel HEDAHAOMMIUDOEAHHBIMA. Takkum obpa-
aom, neplog MNCN coctaenaeT 1503 Ganr. CTpysTypa WCXKOAHOMO W DAHOOMWIKPOBAHHEL TOAHCNOPTHBIX
NakeTos B NoCnenoRaTensHOCT LHKNA Nokalada Ha pucyskax 3a), 36) cooTEeTCTREHHD.

6.1.7 Mpouecc paHOOMKUIALMA AOMKeH DRITh AKTHREH W TOTOA, KOMEa BRXOAHGH NOTOR OTCYTCTEYET, MK
KOMOAa OH He COOTRETCTEYET (hopMaTy TpaHcnopTHoro noToxka MPEG-2 (1 cuuxpobaiT + 187 BadT naxkaTta). 3To
HeobBxoguMo ONA NPEOOTEPALEHMA NOABNEHKA HEMOOYNMPOEAHHOA HECYLLERE HA BeIXOLE NEpeaaTHHKa.

1% Imsnae - 167 Gaiir
)
Magwon MCH = 1503 Bety
— # -
el frgair [5M™2] a7 e Smad| arser [T ja7 setr
— " -
)
4 Sanr
__-ﬁn. Apuasan - 167 faRr REQ0M, 188, 1= &)
)
¥ -
W 1
203 Galir 203 Galtr
_}lnl n unggmnp e

n

OiforHaueH®a:

Sync — HecEpeMBNAPOEEHHER CHHXpOMMNynsE {1 BaAT);

Sync 1 — HeckpemBnipoBaAHHLIA WHEEDTHROBAHHEA cHnxponmnynec (1 GaaTt), L 1
Sync 0 — HeckpeMmAnUpoBaAHHBIR CHHXpOWMOyYNec {1 20T}, = 2.5,...,8

Pacysok 3

6.2 BHEWHeS KOOQMPOBAHWE

G.2.1 OnAa BHEWHEro KOOWPOBAHME A0MXEeH WCNoNBIOBATECA YHODOYEHHIR kon Puioa-ConomMoMa
RS(204,188, t = &), nony<eH LA K3 Ne pEOHAYansHOro CHCTEMaTHYecKoro koaa Pupa-Conomaona RS(255, 239,
t = B). YeopoueHue Kooa gomsHo obecnedusateca gobasnedres 51 Galta (Boe co aHaveHrenm «0=) nepan
HHPOPMALWOHHEIMA BalRTamK Ha Bxone kogepa RS(255, 238 t = 8). Nocne k0gupeBaHHA BCE 3T HyNeBBe
DanTe QONMHE BbiTs ACEMIOYS M.

5.2.2 BHEWHEE KOOWPOBAHKME DONHHO BhiTh NDHMEHEHD K KAWI0MY BXOORLLEMY DAHIOMUIMPOBAHHOMY
TRPAHCNOPTHOMY NEKETY [Ch. pUCyHoK 30| c nonyyeHMeM B DE3YNLTATE NAKETAC BESTEHHEIMK GARTAMH 3aWMHTE
OT OWAGOK, k3K NOK3IaHD HA PUCYHKE 38

G5.2.3 Kogupoeadue Prga-ConomMoMa HeobxodMMo NPHMEHATE K BOBMY TPAHCTIORTHOMY MNAKeTy, BKNK-
yan GalT CHHAPOHWIALMH KAK HEWHBEDTHDOBAHHBIA (HadeHde 47 ..} Tak W WHEEPTUROBAHHLIA (IHAuE-
e B8, ).

6.2.4 [nA aaganwa koga Prga-ConosoHa SoMsHe MCnone3oeaTecA NOPoMOa LA MEOMOHNeH
gixy = (x4 20w + 2+ 23 (x + 1) (2
W NOPOMIRI0WMA MHOTCYNEH KoHeYHoro nona Fanya
plxy= x4 xt xS e w@ 41, (3

rme k=02, — NPHMATHEREIA 3NeMEHT NONA Manya, SENACLWMACA KOpHEM NOPOXOAI0WErs MHOroYNeHa,

¥ — (hHOpMAnNEHaA NEPEMEHHan, MCNoNeIyeMan ANR YRaIaHWe NoNowEHHa ANEMEHTOR NONA B
NOCNBA0BATENLHOCTH KOAUPYEMEIN 13HHBIX.
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6.3 CEepTOUHOS NAPEMEMAHWE M LWKNOBAA CHHXPOHMIALIMA

5.3 1 Onepaumi BHELHETD NEPEMENKEHWA CNEAYET NPOBOAWTE NOCNE BHELLHETD KOOMPOBAHHS B CRED-
TOMHOM NOGARTOBOM NEpEMENMTENE CTRYRTY DRl @OpHA ¢ rMyBUHOR NnepaMexedinA [ = 12, CTpyKTypHan cxe-
Ma BHELHETD NEPeMENMEHHA NOKAIAHA Ha pUCyHrE 4.

MepemMamnTEn: J0MKeH DuTe COCTABNEH W3 [, = 12 BETREH, UMKNHYECKH NOAKMIOYASMEN KOMMYTATO-
oM B UENs NPOXSEOEHHA BXOOHOTS NOToKA BadToe. Kawgan ua aeTeel obpalosana perdcTDaMu cOB9ra THNa
FIFO ¢ rnyBuHod (M=j) auees, roe M=17 = A, WN=204 — anuea ®afpa ¢ 3a3WWTOH oT owmBok,
Iy = 12 — rnyGutia nepeMeckeHiiA, | — WHOSK: BETEN. F4eiikk pericTpa coBura WMelT aMeocTe & 1 GaiT, a
BXOJHBIE ¥ BEXOOHBIE NEDEKNOYATENH CHHXPOHWIMPOEAHE. 3a0epHKK B BETERY A8NSpeMekuTens BxiGpaHs
Tak, 4T00R BO BCEX NONCHEHKAK 12-N03NLMOHHOMD KOMMY TATOPA CYMMAPHAR 38080 Ka NEPaMERMTaNA Jene-
pemexTena Swna paeda 17 = 11 Ganr.

6.2.2 PeaynsTaTos NepamamaHidn omib GeiTe chopMipOBaHHBIE NEDEMENEHHBIE KAODE, CTRPYETYDA
KOTOPEIX MoKa3ada Ha pHCyHEe 3r).

MepemekeHHs & kagps COCTABNESHE M3 BARTOR NEPEKPRIBAK LMECA NAKETOR ¢ GaRTAMM 33 WK TRl OT OLUM-
GoK 1 ONA WK pAINPAHUYEHHA MCRONBEIYVIOTCA HHBEDTHROBAHHEE MMM HEMHBERTUDOBAHHEIE CHHXDOHIAIARYI-
wHe Badtel nakeroa MPEG-2 [a1o coxpadaeT nepdogvdsocTe B 204 Gadr). (MpakTuaecen GaldTel
CHHXPOHHIALUMW NAKETOE HE NEPEMEMaI0TCH, OHH JOMKHE BCarga NpoxoaHTe Hepes nepemMenTan no BeTen ¢
HYNEB0H 3Ia0eDKKOR, KK NOKAIAK0 Ha CTRYKTYPHOA CXEME, NPHBEORHHOA HE pUCYHKR 4.

§.3.3 [ns nenepamesaHii JaiHbE B NPHEMHUKE JOMKHS KCNONBACEATECA CXeMa JeneDemMesMTana,
aHANOTHYHAA NEDEMERUTENID, HO MHAEKCH BETEEH KOTORON ACNKHE DB Te NONHOCT R0 oBpaTHE (TO 8CTh BETEM
C MHOekcom § = 0 gon¥Ha cooTReTCTREOBATE caMan Bonewan 3ane paka).

6.3 4 CHHXPOHMIALKA OENEDEMERHTENR B NDHEMHWKE NONHMHA BEINONHATECH HANDABNSHWEM NEPBOTD
HOBHTHPKLMPOBAHHOMD CHHXDOHMIWDICLWLErD BadTa B BETEL C HYNMeBoH («0w) 3agepmion.

5 My cacpobsims 3 My caopolsimos
]1 @ 1\' 1 DT A M

1 Balirf tF — E — -
T —

" e 11 1mid
-

e (FIFCH N MR / = 12 OenepewaMms / = 12

PucyHox 4

7 DopMMpOBaHWE CNEKTpa M MoAYNALMA

T4 OrobpaxeHue GARTOR B CHMBOMNLI

741 MpeocbpaiopaHie HENPEPEIBHOR NOCNEJ0RaaTENLHOCTH DARTOR C BEIXOOA CREDTOYHGTD Nepeme-
HWTENA B KODOTHWE NOCNEI0RaATENSHOCTH BUTOR (KOPTEXNA ) HE0GXOGMMO ANA NOCMED YL EA MODY A LM HECy-
wiedd. Kamosid K3 KOpTEXEeHd O0NMed COOTEETCTROBATH cHmBany Qb T &. onpepeneHHod Touke Ha
KBagpaTypHO® auarpamme Mody NUpoBasHore cardana [3], [4]1.

7.1.2 Onuxa kopTexa s GuTax nomsHa SeiTk pagHa m = log (M), rae M — 4ncno NoauLMi Mody MpoaaH-
Horo cHriana M-0AM. Mpr atos oToGpaseHre GARTOR B KODTEMA DONMHO OCYLLECTRNATBCR LMENWYECKM W 0NA
OOHOMND WHENS BRIDAMATLCA CReqyiowed Gopsiynoi

8
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Bk=n-m, (4}

rae K — 4ucno npectpailyemed DanToR Mo 8 BAT Kam ok,
1= YHCMNO HOPTEWEN GNHHE 1T BlUT.
7.1.23 OnA paanu4uslx sapuadToR soaynsgqs M-0AM cooTeaTeTEYIOWME 3HaYeHHA Ko dHUMEHTOR
npectpailcearnA GaNTOR B CHMBONE JONMHE COOTBETCTEOREATE NPHESOEHHEIM B TABNUULE 2.

TaBnwua 2

Mopynau«a m m k Bk =n.m
16-Cra 4 2 1 ]
32-0AM 5 ] 5 40
G-Crad & 4 3 24

1 28-CaM ¥ & 7 56

2668-0aM & 1 1 &

MusrManeqsd yuen npeocbpasoesaddA B K= 1 0adT COOTEETCTEBYET BMgas mogynAdun 16-04AM K
256-00AM. Mpu Mogynaudge 256-0AM GadTel W KOPTEMM COBNAAIOT.

Mpouece npecBpaloEaHKA C MCNONLIOBAMWEM MoayNALMA 64-CAM nokazad Ha prcyske 5. B Hadane
npecfpaloBaHna CTapUKEA 3HaYalMi paspag (MSE)koprena b, gonwed coOTEETCTRORATE CTAPLLEMY Da3pA-
Oy vanocnefoearensHocTH BadTos 67 W aanee B Tow xe nopagee. NMpd m < 8 kawas il GalT exoduT Gones YeM B
OMH KOPTEM.

I Ewr ¥ | EairV +1 | B 42 I
I | | 1

& B h?tﬂhlihllﬂlﬂhlﬂ br b8 b5 hd b h? h1 bl | b7 hé| bE bd b3 b2 b1 hi

MEB L38
1 L ] 4

coormi | Bg by By By By Do | g By Dy Bp By By |Bg 2y g o By by |on By By By 04 By

Cnaon £ a2 + 1 Crmmon £ + 2 Coamon X + 8
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7.2 OudpcpopoHuyMansHOe KOOWpOBAHWE

7.2.1 [OnaycTpasesda NoTeps MHopMalidK M3-33 CKaYK0s daskl Hecy el B Ui poaoii kabaensHoM cHe-
TEME J0MHHD NPUMEHATLCA A papeHlMansHoe KoOWPOBaHHE OBy CTAPLIWX paipaaos kopTewa (A, u B, ).
Mpw aTom ofecneYMBaeTCA OQHOIHAYHOCTE Bl GENeHHA TRedyemMoro KEaapanTa Ha KEagpaTyDHON QHarpamme
B COOTEATCTENM C OaHHsMA Tabnkges 3.

Tafnwua 3

Enappanr SHAweNn QY CTADLW HE JAIpAJ08 HopTama DA0EEA CAnAr
1 g 0
4 10 * 2
3 11 +q
4 o1 + 3zl2

7.2.2 Menae aqadawme g = m— 2 Gutos koprewa (g =2, 3, 4, 5,6 anAa 16-, 32- 64- 128- 255-0AM
COOTEETCTEEHHD ) ONPEaenainT HOMED TOYEH, NOBTOPARCH B KAMO0M KEAOARAHTE, W HE NOOBEDHEHE! ACHAMEHN-
AM W3-33 CNYYaRHBL X DAI0BME COBKIOE HA 3HAYEHWE, KpATHDE =2,
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723 3akoH auhdepeHUMansHoro K0QUpoBaHKHA CTADWWY PaspAgos OonyMeH cnpedenaATeCA Cneayo-
LMK NOTHYSCKHMKM ChopMyNasA;

fe= (A B B )A, &, )+ (A BB, HA &0 ) {5}
Q ={A, B )iBy & 0 . )+ (A B BB & [y _ ) 16}

roge A, W B, — cTapluke paipAdsl KOPTEwE,
f, W G, — cTapliKe paspAdkl KOPTERaE nocne JuddepeHlnansHoro K00UpoBaHHA, KHOSKS k OTHOCHTCA K
TEKYLLEMY TAKTY Npeobpailosannd, 8 HHOEKC K — 1 — K NpeguwecTEYIOLWEsy TaKTy.

T.2.4 CTpykTypHan CXEMa yCTPOACTE, CEAIEHHENX C JwpdepeHuransHs M KoaupoBasHsen 1 oTobpaxe-
HWEM DaRTOR B CHMBONGE M-CAM, Noxazaka Ha prcyHie 6.

byfLEH) i

OT coepToMHON - I
NCCCMCHMTON e e e e s e s s e e e e i Enpa

A Npaotpaso- h'F' orDEpEEan
tiafoa
SR
=5 L a
& —

PUcyHor &

7.3 KpagpaTypHkie QHArPaMMbL] CHIHANOE M POPMHPOBAHKE CNEXTPa

7.3.1 B cucTese gabensHoro ynpoRoro TeNeBHIMOHHOND BELLEaHKS JONKHE NPHMEHATECA KBaOpaTyp-
HaA aMNNATYAHaA Mogynauwa M-0AM cyrcnom sHaYawme noavuwia M, passein 16, 32,64, 128 wnw 256. Bapu-
aHT Mogynausy c i = 64 aenReTcA oBAIATENEHEM, BADHAHTL MogynAumHd c M = 16,32, 128, 256 nonyckanTon
OnUKEoHES [3].

7.3.2 KeagpaTypHbie QHarpamsiel CHIHAN0E (CUMHANBHBIE COIBRIONA), 0TOOpaXamoWMe NonHYe Coao-
KYTIHOCTE CHIHANODE, NepenanaemMslx B UpoRol pacnpefenUTeneHol CHoCTEME KabensHor TENeBUOEHNA,
NOKA3AHE HA DHCYHES 7 ONA MogynauWe 16-, 32- 1 64-0AM, Ha prcyHke § — ana Mogynauue 128- w 256-CAM.
Ha prcyrkax 7 1 8 oKoNo Kaxnod TOYKA CHIHaNEHBIY COIREI0HA YHKalaHkl 3HaYeHNA BUTOR COOTRETCTRY ML MK
KODTEMER.

7.3.3 KeagpaTypsiie curHane: § {curHan ciHdiaieH ¢ Hecylein) v O (CHiHan HaxoAMTcA B KBagpaType K
HECYLW 2R ) ¢ Beixona Bnoka oTobpaseHds SaNTOR B KOPTENM NEDen MOOyNALMER M NOCNE OeMOOYNALWMA B N-
EMHUKE JOMKHE NOGQBEERTaTECA COMAcoBadHoR UNLTRAUNK ANA POPMUPOBAHHMA NONHOM CREXTRE CHCTEME
C KoM PUUMEHTOM CHpyrnedna o= 0,15,

734 AMMNHTYQHO-YACTOTHRIS XAPAKTELHCTHEN opMUpyIowHy duneTpoR H(f) B nepegaTiMKe 1 B Npl-
EMHHKE B 0GNAcTH CHpYTNEHMA cnexTpa (1 — a)fy, = ] = {1 + w)f, GosHe COOTEETCTEORATE KOPHID KBa I PaTHO-
WYy M3 MOMHOA XAPAKTENHCTHEK CNEKTPA CUCTEME 1M BulpaXaTLCA fopMynoR:

-l
Hiny |

¢ 11 (7
_1!in|L|fH—|f|.'||-él
2|2y ]

—

rog@ f— TekylWan YacToTa MOJYNHPYIOWEro CHIHANa B OCHOBHOR NONoce;
fiy = 4actoTa Haidkeucra;
o — KoMPOULUKENT CHPYTNEHMA CRekTpa.

7.3.5 HepaswomepHocTe AYX r, hopuupyiowms unsTpoE (7) B NONOCE NPO3SPa4HOCTH W Ha YacToTe
HakkaxcTa e goneHa npepsiates 04 nb.
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MpunoseHe A
[oBRAIATERLHOE)

AMNAKTY OHO-4ACTOTHAA XAPAKTEPUCTHES hHNLTPA OCHOBHOH NOMNOCE

AMOANTYLHO-4ACTOTHAR XEPEETERUCTHRS QOPMKHPYLWHE PHnbLTpoE HAaAkBMCTA B NEPeLaTYMES M B NRMEMHEEE [T )8
OCHOBHON NONOCE CArHana cMoTeMe kafiensnore g poBoro TENEEMIMOHHOND BEWAH®A AONEHE COOTRETCTEOBATE Walk-
MoHY, NPHBEREHHOMY HA pacyHre A 1. CooTeeToTEME Walnosy PACCMATPHEIETOA KAK MEHWMANLHDE TpeBoBEHWS Npw@
gonnowexrHd hopmupywers GWnNeTea. WAGBNOH yUMTEHBABT HE TONSKO BOIMOMHEIE KOHCTRYKTHEHEE OrpaHuYeHNA Lad-
POROTO RUAETRE, HO TEHME M WCHAMEAWA, BOIHWKA KW We NPW BHENorosod 08paboTie CHIHANDE B CHCTEME [HENPUMED NP
ydppoaHanoroaomM NpeodpaloBEaHUN; NPKE BHANOIO80H UNETPALMWA W T. N.).

AHEHEHHE HEQEEHOMEPHOCTH AMX ry, dopMUDYRWers $WNeTpa (7] B noONoce NPoIpaqHOCTH @UN=TRE OO
{1 — aify = 0,65 W Ha yacToTe HakkeweTa fy He gonwHo BuTe Gonee 0.4 gB. MnyBuHa NnonaenesnA 8 NONOCE 3308 P%H-
BaHUA PUNETPa (7] KonmxHa OeiTe HE MeHes 43 gb.

D0 B MR O WA N B TR BONHEH WMETE NWHSAHYE §18309ACTOTHYH XEDAKTERHCTHRY C HEPAEHOMEPHOCTRE IRy NNo-
BOFOBPEMEH: 3080EM B NoN0Ce 40 YacToTe HafkancTa fyHeBonea 01Tz, rae Tg — ANUTENEHOCTS CHMBONE MOOY-
NAPYILLEND CATHAMNE .

fipHMmeyaH#de— IHEYSHHA HEQEBHOMERHOICTA AYX B NONOCE NPONYCEAHUA W Iy SWHE NOABBNEHHA B NONOCE
330E8pHMBEHHA, NPUEENEHHEE B HACTOAWEM NPUNDHEEHMW, ABNAKITCA ODHEHTUPOEDSHEIME W MOMYT BT BNOCNSACTEMY

YTOMHEHE .
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