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[lpeaucnoBue

Llenn v npuHumnbl ctTaHaaptusaunm B Poccnnckon $epepaumm yctaHoesneHol PeaepanbHbiM 3aKOHOM OT
27 nekadbpsa 2002 r. Ne 184-903 «O TeXHUYECKOM perynmpoBaHuny», a npasnna NpUuMeHeHNs HaLUMOHaNbHbIX
ctaHaapToB Poccunckon ®epepaummn — OCT P 1.0—2004 «CtaHpapTtusauma B Poccunckon depepaumn.
OCHOBHbIE MONOXEHNA

CBepeHMnA o0 cTaHaapTe

1 PASPABOTAH depepanbHbiM rocyaapcTBEHHLIM YHUTAPHLIM npeanpuatnemM «OpaeHa Tpyaosoro
KpacHoro 3HaMmeHn Hay4Ho-nccnenoBaTenbCckun MHCTUTYT paguo» (PIyrl HANP)

2 BHECEH MuHuncTepcTBOM MHPOPMALIMOHHBIX TEXHONOMMN N cBA3N Poccunckon ®epepaLmm

3 YTBEPXXOEH W BBEOAEHB OENCTBUE [Tpuka3om PeaepanbLHOro areHTCTBa NO TEXHUYECKOMY pery-
NNPOBaHUIO U MeTPonornm ot 22 Hoadpa 2006 r. Ne 263-cT

4 HacTtoawmwn ctaHaapT pa3padoTaH ¢ y4ETOM OCHOBHbIX HOPMATUBHbLIX NONOXEHNN PekoMeHaaumn
MexayHapoaHoro cot3a anekrtpocsasn (MCI-T): J.110 (04.97), J.83 (1997) n Esponenckoro IHCTUTYTA NO
cTaHaapTu3aumm B obnactn rtenekommyHukaumn (ETSI): EN 300429 (1998)

5 BBEAEH BINEPBbIE

HpopmMmayuss ob UBMEHEHUSIX K HacmosuweMy cmaHoapmy nybrnukyemcs 8 eXe200HO u3dasaeMoM
UHbopMayUOHHOM yKa3amerne «HauuoHarnbHble cmaHoapmbi», a mekcm U3MeHeHUU U IMornpasoK — 8 eXXxeMe-
CSIYHO U30asaeMbiX UHhOpPMaUUOHHbIX YKa3amensax «HauuoHanbHbele cmaHdapmel». B criydae nepecMompa
(3aMeHbl) Unu ommMeHbl Hacmosuwieao cmaHoapma coomeememesyruiee yesedomMmreHue byoem onybnukoeaHo
8 eXKeMeCsIHHO u3dasaeMoM UHGhOpMaYUOHHOM yKa3amerne « HauuoHanbHbie cmaHoapmebly. Coomeemecmeay-
rowas UHgbopmayusi, yeeloMreHuUe U meKkecmabl pa3Mewarmces makxe 8 UHhopMalUoHHOU cucmeme obuezo
nofb308aHUsT — Ha ohuyuanbHOM catime @edepasribHO20 a2eHmemeaa rno MexHU4eCKoMy peaynuposaHuro U
Memposnoauu e cemu ViHmepHem

© CraHpaptuHdopm, 2007

HacToAawmm ctTaHaAapT He MOXET ObITb NONHOCTbBIO NN YACTUYHO BOCMNPOU3BEAEH, TUPAXUPOBaH U Pac-
NPOCTPaHEH B Ka4yeCcTBe OOMLMANbHOro n3naHna 6e3 paspelueHns PenepanbHOro areHTCTBa NO TEXHNYECKO-
MY PErynmpoBaHmio 1 METPONOrnK
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HAUMWOHANBbHBIN CTAHOAPT POCCHUUCKOMWN PEOEPALNMN

CUCTEMA KABEJIbHOIo unoPOBOIO TENEBU3NOHHOIO BELLLAHUA

MeToabl KaHaNbHOro KOANPOBaHUA, MYNbTUMNIIEKCUPOBaHUA U MOAYNALUMN

Digital video cable broadcasting system.
Methods of channel coding, framing structure and modulation

[lata BBeaeHua — 2007—01—01

1 O6nactb NpUMEeHeHUs

HacTofawmn crtaHpapT pacnpocTpaHaeTca Ha LndpoBble MHOMONPOrpamMMHblie pacnpeaenntenbHble
CUCTEMbI KAbenbHOro TeNeBMAEHUN, NpeaHa3Ha4YeHHble ANA nepeaayn aboHEeHTaM CUrHanNoB BeLaTeNbHbIX
TENEBU3NOHHbLIX MNPOrPamMM 1 ApYrmx He3aBUCUMbIX AAHHbLIX, N YCTAHABNUBAET:

- OCHOBHbI€ NPUHLMMbI NOCTPOEHNA MHOTONPOrpamMmMHON CUCTEMBbI KaBenbHOro LiMdpPoBOro TeNeBU3NOH-
HOro BeLWaHus;

- CTPYKTYPY LUMKNOBOW CUHXPOHU3ALIMN, METOAbl KAHANbHOrO KOAWPOBAHUA, MyNbTUMNNEKCUPOBAHNA W
MOAYNALMK ANA CUCTEMbI KADENBHOro LMPOBOro TENEBU3NOHHOIO BELLIGHUS.

2 HopmaTuBHbIE CCLINIKK

B HacTofAWeM cTaHaapTe Ncnonb3oBaHbl CCbINKU Ha crieayolne CTaHaapThl:

[OCT P 52023—2003 Cetn pacnpepenutenbHble CUCTEM KabenbHOro teneBmaeHua. OCHOBHbIE
napameTpbl. TexHn4yeckme TpebosaHna. Metoabl U3MEPEHUN U UCMNbLITAHNW

[OCT P 52210—2004 TeneBnaeHue BellaTenbHOEe Unpposoe. TepMUHbI U onpeaeneHns

[OCT P 52592—2006 TpakT nepenayn cmrHanoB UMPPOBOro BELWATENLHONO TENEBNAEHNSA. 3BEHLS
TPaKTa n nameputenbHble curHansl. Obuwme TpedboBaHUS

[OCT 17657—79 llepepaya aaHHbIX. TepMUHbLI U onNpeaeneHns

[OCT 21879—88 TeneBmnaeHne BewlatenbHoe. TEPMUHBI U ONpeaeneHns

[OCT 22670—77 CeTtb cBA3MN UMppOoBaa UHTerpanbHasa. TepMUHbI U onpeaeneHns

[OCT 24402—88 TeneobpaboTKka AaHHbIX U BblYMCNNTENbHbLIE CETU. TEPMUHbI N onpeaeneHns

MpumedaHune—Ilpn NnonNb3oBaHUN HACTOALLMM CTaHAAPTOM Lienecoo0pasHo npoBepuTb AeNCTBUE CCbINou-
HbIX CTaHAapTOB B MH(POPMALIMOHHOM cuUcTeMe oOLLEero nNonb3oBaHUss — Ha oduLManbHOM canTte PeaepanbHOro areHT-
CTBa N0 TEXHUYECKOMY PErynmpoBaHnIO U METPONOrMn B ceTu VIHTEpHET UnNu No exeroaHo n3aasaeMomMy MHOPMaLMOHHO-
MY ykasaTento «HauuoHanbHble cTaHAapTbhl», KOTOPbIM ONyOnNuKOBaH MO COCTOSAHUIO Ha 1 AHBapsA Tekyllero roaa, u no
COOTBETCTBYHLLUM eXeMeCsaYHO udgasaemMbliM MHAOOPMAaLMOHHBIM YKaszaTtensam, onyonnmkoBaHHbIM B TeKyllem roay. Ecnu
CCbINOYHbIN CTaHAAPT 3aMeHeH (U3MEHEH ), TO NPU NONb30BaHUN HACTOALLMM CTaHAapTOM CneAyeT PyKOBOACTBOBATLCS 3a-
MeHEHHbIM (M3MeHeHHbIM) CTaHAapToM. Ecnn ccbino4YHbIn cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONoXKeHUe, B KOTOPOM AaHa

CCbINKa Ha HETO, NPUMEHAETCA B HaCTU, HE 3anarMBa+ou_1eF| ITY CCbINKY.

3 TepMUHbI U onpeaeneHus

B HacToswem crtaHaapte npumeHeHbl TepmuHbl no FTOCT 17657, TOCT 21879, TOCT 22670,
[OCT 24402, TOCTP 52023, NOCT P 52210, a Takke cneayoLmne TEPMUHbI C COOTBETCTBYIOLLIMMMK Oonpenene-
HNAMU B COOTBETCTBUN C [1] 1 [2]:

U3paHue ohmunanbHoe
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3.1 reHepatop nceBaocny4YamHom nocneaoBaTeNbHOCTU ABOUYHbIX Yncen (pseudorandombinary
sequence generator): ObopyaoBaHue, KOTOPOE Npn BBOAE NHULMANNINPYIOLLEro CNOBa AaHHbLIX reHepupyeTt
onpeneneHHyo NceBaOoCNyYanHylo ABONYHYIO NOCNen0BaTENbHOCTD.

3.2 penepemexeHue (deinterleaving). MeToa nepecTtaHOBKM CUMBOMNOB B NPUHUMAEMOMN NocnenoBa-
TeNbHOCTU C LLeNbo BOCCTAHOBNEHUA UCXOOQHOWU CTPYKTYPLI LUGPOBOro CUrHana, noaBeprHyToro nepemMexe-
HUIO (onepauns, obpaTHaAA NepeMeKeHUIO).

3.3 KoppekTUpyowmn ko (error-correcting code). Koa, nossonsaioLwmMm ncnpaesnaTb OLLNOKN,

3.4 xopTtexm (m-tuple):. Kopotkme nocnenoBatenbHOCTU ODMTOB, pPaBHbIE 3HAYHOCTU MOAYNUPYIOLLEro
Kopa.

3.5 HepaBHOMepHOCTb AYX (in-band ripple): Pa3zHocTb Mexay MakcuManbHbIM 1 MUHUMaNbHbIM BHO-
CUMbIM 3aTyxaHueM B paboyen nonoce nponyckaHna chopmupyrowero honnbTpa.

3.6 nepemexeHue (interleaving): MeToa nepecTtaHOBKN CUMBONOB B NepeaaBaeMon NnocneaoBartenb-
HOCTU ANA N3MeHeHUa pacnpeaeneHns owmnbok npn obpaboTke cUrHana Ha npueme.

3.7 nceBaocnyvYamHana ABOMYHaA nocneaoBaTenbHOCTb (pseudo random binary sequence). Onpe-
aeneHHaa nocnenoBaTenNbLHOCTL ABOUYHbIX YMCEN, KOPPenALNOHHbIE CBOUCTBA KOTOPOW DNN3KKN K KOppenaLm-
OHHbIM CBOUCTBaM OrpaHU4eHHOro no yPOBHIO LUYMA.

3.8 paguokaHan cucteMbl KabenbHOro pacnpeaeneHusn (radio channel of cable distribution system):
[Tonoca 4acToT, OTBOANMAA ANA nepeaayn paguocurHana TPaHCcnopTHOro NOTOKa LN@POoBOro BelaTenbHOro
TenesnaeHUA nNo KabenbHOn ceTu.

3.9 paguocurHan cuctemMbl KabenbHOro pacnpegeneHuna (cable distribution system radio frequency
signal): CurHan Hecyuwen, MoaynnMpoBaHHbIN LINPOBLIM CUFHANOM TPaHCMNOPTHONO NOTOKAa LINPOBOIro BeLLa-
TeNbHOro TeENeBNAEHNS.

3.10 cambin cTapwmu (ABOMYHbIN) pa3pAag (most significant bit): Ut koaoBOro cnoea, KOTOPLIN UMEET
HandonNbLUMN ABOUYHbLIN BeC (Hanbonbluee 3Ha4YeHUe ABOUYHOrO HOMepPa B KOOOBOM CNOBEe, B HACTOALLEM
CTaHpapTe — 3TO CaMbl NEBLIW pPa3psa ABOUYHOINO HOMePa).

3.11 cBepTOYHOE nepemexeHne (convolutional interleaving): Cnocob nepemexeHna, NprU KOTOPOM
NaHHblE CHYNTLIBAIOTCA B ABYXMEPHYIO MATPULLY U KaXXAbIN paa MaTPULLbI 3a0epXNBAETCS NO BPEMEHN B COOTBET-
CTBUM C ero no3numnen B matpuue. lNpn cuntbiBaHMN DNOKOB AaHHbLIX N3 MATPULLbl NPONUCXOAUT U3MEHEHNE UX
nopsaka.

3.12 cuctema kabenbHoro renesugeHuA (cable television system): Cucrema kabenbHOro pacnpene-
neHusa, obcnyxueawwan aboHeHTOB 60NLLLOrO panoHa unn ropoaa u obecnevnearLlas NpPUeM paguocuUrHa-
NoB TENEBU3NOHHOIO N 3BYKOBOMO BeLLaHUA, NOCTYNaoLWKNX OT LEHTPANbLHON FONOBHON CTaHL MK NO KabenbHOW
CeTW.

4 O603HA4YeHUA U COKpaLLleHUs

B HacTosAWeM cTaHaapTe NpUMEHEHL! crneayowme 0003Ha4YEHNA N COKpaLLEHUS:

o — KOMPULMNEHT CKPYrNeHnsa CnekTpa;

A — MPUMUTUBHbIN INEMeHT nona [anya, ABNAKWUNCA KOPHEM MOPOXAAKLWero MHOrouneHa koaa
Punna-ConoMoHa;

Ay, By — cTaplune pa3psaabl KOPTexXa;

ASI (Asynchronous Serial Interface) — acMHXpOHHLIN NocneaoBaTENbHbIN UHTEPMENC;

bO, ..., b/ — BunTbl B KOANPYEMbIX NOCNEAOBATENBHOCTAX;

by, ..., b — OWUTbI B NOCNEAOBaTENbHOCTAX KOPTEXEMN;

DVB (Digital Video Broadcasting) — unppoBoe TeneBU3NOHHOE BELLIAHWUE;

DVB-C (Digital Video Broadcasting by Cable) — kabenbHaa cuctema undgposoro TB BellaHus;

f — TeKylwlaqa 4acToTa MOAYNUPYIOLWLEro curHana B OCHOBHOW NOMoCe;

fy (Nyquist frequency) — 4actota HankBuCTa;

g(x) — nopoxaawwmmn MHoro4neH koaa Pnaa-ConoMoHa;

G(X) — nopoxaarLwWwmin MHOro4NeH PaHAoOMKN3aTopa;

H(fy — amnnuTtyaHO-4acToTHasa xapakrepuctunka (A4YX) popmupyitollero punnbTpa B OCHOBHOW NONOCE;

ey (hexadecimal) — nHaekc wecTtHaguaTMpU4HON CUCTEMbI CHUCNEHUS;

[, Q — KBaApaTypHbIE CUTHANDI;

[ — rnybuHa nepemexeHns,

j — TEKYLMN NHAEKC;

K — 4ncno nHpopmMaunoOHHbLIX CUMBONOB B 6noke koaa Pnaa-ConoMoHa;
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LSB (Least Significant Bit) — cambin Mnaawnn (ABOUYHbLIN) pa3psaAa;
m — 4yncno 6mutos B cumeone npn moaynaunn M-QAM;
M — 4yncno Todek curHanbHoro cosse3ana moaynaummn M-QAM (3HavaLlwmx No3NLnN);

MPEG-2 (Moving Picture Experts Group)— obobOWeHHOe HasBaHMe rpynnbl CTaHOAPTOB
NCO/MIK 13818 B obnactnkoanpoBaHns, o0dopaboTKn U TPAHCNOPTUPOBAHUA CUTHANOB N300 paXXeHNA U 3BYKA,;

MSB (Most Significant Bit) — HandonbLunn 3Ha4aLWmm OnT, TO €CTb CaMbIN CTapLLMW (ABOUYHLIN ) pa3pan;

n — annHa 6noka koaa Pnaa-ConoMoHa;

N, — HOMeP TPaHCMOPTHOro NakeTa B rpynne 13 BOCbMW NakeToB;

q — ANVHa NocneaoBaTeNbHOCTU U3 MNaALLUUX BUTOB KOPTEXA;
r., — HepaBHOMepHOCTb AYX Ha 4actoTe HawnkBucta n B nmonoce npo3padyHOCTU POPMUPYIOLLENO
POUNbLTPA;

RS(n, k, t = 8) — nonnHoM koaa Pnaa-ConomMoHa npu 3aAaHHbIX 3HAYEHNAX N U K;

SPI (Synchronous Parallel Interface) — cMHXpOHHLIN NapannenbHbin NHTEPAENC;

STB (Set-Top Box) — unpoBaa aboHEHTCKaAA NPUCTABKA;

f — 4yncno owmnbok, ncnpaenaemsix kKoaom Puaa-ConoMoHa;

V — 0anTbl B KOANPYEMbIX NOCNENOBATENLHOCTAX;

X — bopManbHaa nepeMeHHaa nopoXxaarLwero MHOrodneHa, ucnonb3yemMaa Ana ykasaHnsa nonoXxeHuns
pa3panoB ckpembnepa, OXBa4eHHbIX NOrM4YeCcKon 0bpPaTHON CBA3bIO;

X — (popmManbHaa nepeMeHHaa NopoXxaaLWero MHOrouneHa, ncrnonb3yemMasa Ana ykasaHua NonoXeHns
aneMeHToB nonsa anya B nocneaoBaTeNbHOCTN AaHHbIX, KoAnpyeMbix kogomMm Puaa-ConoMoHa;

Z — 0D03Ha4YEeHNA KOPTEXEN B KOOUPYEMbIX NOCNEea0oBaTENbHOCTAX;

AYX (AFC) — amMnnnuTyaHO-4acTOTHaA XapaKTepUCTUKA;

QAM (Quadrature Amplitude Modulation) — kBagpaTypHaa amnNUTyaHas Moaynauus;

M-QAM (Quadrature Amplitude Modulation) — kBagpaTypHaa amMmnNnuTygHaa Moaynauma ¢ YNCNOM 3Ha-
YyaLwmnx no3nunn, paBHbIM M;

H3b (MSB) — HanbonblUMn 3Ha4aLWwmn BnT;

[CIN (PRBS) — nceBaocnyyanHas (ABon4HaA) nocneaoBaTenbHOCTb;

14 (IF) — npomMexyTo4yHasa 4acToTa;

P4 (RF) — paano4acToTa;

TB — TeneBU3NOHHbLIN;

T (TS) — TpaHCNOPTHLIN NOTOK.

5 Cucrema KkabenbHoro umdpoBoro TeNeBM3MOHHOIO BELLAHUS

5.1 OnpeaeneHune cuctembl

Cuncrema KabenbHOoro LndpoBoOro TeNeBN3NOHHONO BELLIAHNA — 3TO COBOKYMNHOCTb TEXHUYECKUX XapPaK-
TEPUCTUK, NAPAMETPOB U COOTBETCTBYIOLLMX UM (PYHKLMOHANbHbLIX 6NOKOB 00OpYyAOBaHUA, ONpeacnaoLmnx
CNOCOO bl MyNbTUNNEKCNPOBAHUA, MOMEX0YCTONYNBOIO KOANPOBaAHNA U MOAYNALNN, NPUMEHAEMbIX ANA COorna-
COBaHUA (anantaunmn) TPaHCNOPTHLIX NOTOKOB AaHHbIX MPEG-2 ¢ kaHanamu kabenbHOM pacnpeaennTenbHON
cetun [3].

ITa CUCTEMA MOXET CONPAraTbCa ¢ ApyrmMmmn LNPPOBLIMMN CUCTEMAaMKN HA3E€MHOIO N CMYTHUKOBOIO MHO-
ronporpaMMHOro TeneBuaeHna U NCNONb30OBaTbCA ANA pacnpegeneHna nporpamm aboHeHTam. Cuctema
OCHOBaHa Ha KBaapaTypHon amnnutyaHon moaynauum (QAM) ¢ 16-, 32-, 64-, 128- nnn 256-31avaimmm nosu-
umnamu [3], [4].

Hactoawmn ctaHaapT onpeaensaet cnocodb npeobpasoBaHna UMPpoBbIX curHanoB aaHHbIX MPEG-2
OCHOBHOM NONOCHI YaCTOT, NOCTYNAaLWKNX C BbIX0OAa TPAHCNOPTHOro Mynetnnekcopa MPEG-2, B Mogynnpo-
BaHHbIN CUrHaN, NPUroaHbLIN ANA Nepenayn No KaHanam KabenbHOW pacnpenennTenbHOW CETH, @ TaKXKe cnocob
0BpaTHOro NpPeobpasoBaHMA CUFHANOB H3 NPNEMHON CTOPOHE.

5.2 CTpykTypHaa cxema

5.2.1 CTpyKTYypHAa cxema CUCTEMbI KabenbHOro LMPOBOro TENEBN3NOHHONO BELLAHUSA, BKNIOYaKoLLaa
obopyaoBaHNE rONOBHOW CTAHLUMUWN, TMHENHOWN CETU N aDOHEHTCKOIo NPpUeMHUKa-aeKkoaepa nokasaHa Ha PUCYH-
ke 1.
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5.2.2 B nepepawowem 0b6o0pynoBaHnmn ronoBHON CTaHLUUN LNAPPOBON KabenbHOW CUCTEMbI ANA COrnNaco-
BaHMA TPAHCNOPTHOrO NOTOKA C KAHANOM B NMIMHEMHOW CETU AOMXHbI BbINONHATLCA cneayioLlne npeobpasoBa-
HUS:

- conpsaxeHne B OCHOBHOW NONOCE,

- MHBEPTUPOBaAHUE CUHXPOUMMNYNbLCA LMKNa N paHaoMusauna AaHHbIX;

- KOOQupoBaHMne ¢ NoMoLWbio koaa Pnaa-ConoMoHa;

- CBEPTOHYHOE NepeMexeHue;

- npeobpa3oBaHne 6aNTOB B M-pa3psaaHble KOPTEXMN;

- andpbpepeHumnanbHoe KOONPOBAHNE;

- (hopmMnpoBaHUE cnekTpa B OCHOBHOW NONOCE YacCcTOT ¢ NOMOLLbLIO (POPMUPpYIOLLErO PUNLTPA;
- KBagpaTypHas aMmnnutyaHas moaynaums.

5.2.3 Cuncrema kabenbHOoro UM poBoro TeENEBU3NOHHOIO BELLIAHNA AOMKHA ObITb pa3srpaHuyeHa cneny-
IOWUMN NHTEpdEencammn, npmBeaeHHbLIMU B Tabnuue 1.

Tadnuya 1
MecTononoxeHune NHTepchenc Tun curHana B TouKe UHTEpdenca CoeanHeHune
Bxo MynbTUNNEKCUPOBAHHBLIW TPAHCMNOPTHLIM NOTOK | OT  MynbTUNNEKCopa
A MPEG-2 u Taktbl (Mo TOCT P 52592) MPEG-2
[[onoBHasA CTaHUWS
Bbixon [14 K P4 ycTpoucteam
BLIXO MynbTUNNEKCUPOBaAHHbLIN TPAHCNOPTHLIN NOTOK | K AeMynbTUNNEKcopy
A MPEG-2 u Taktbl (Mo MOCT P 52592) MPEG-2
[lpuemHUK-pekoaep
B0 [loanexuT onpeaeneHunio Ot PM yctponcTs (abo-
A HEHTCKUE yCTPOUCTBA)

5.2.4 BxoaHbIMM cCUrHANaMKW Ha TONOBHOM CTaHLIMN ABNAKOTCA TPaHCNOPTHbIE NnakeTbl MPEG-2 1 TakThl,
nony4aemsble Yepes nHtepdenc tuna SPI unn AS| B OCHOBHOW NONOCE OT: CNYTHUKOBOW NUHUN, TEXHOMNOMNYeC-
KUX NUHUW, NOKaANbHbLIX NPOrPaMmMHbIX UICTOYHNKOB U T. .

5.2.5 TakToBas 4acToTa U3 uHTepdenca n BHELLHMN CUrHan BbIOOPAa KOQOBOW CKOPOCTU NCMONb3YIOTCA
0NA reHepaunm Bcex He0DXOAUMBbIX TAKTOBbLIX M HECYLLEN YacToT. [logayvy TakTOBLIX CUTHANOB U CUHXPOHN3a-
LMIO HA Nepenade cneayeT NPoBOAUTL C UCMONb30BaHUEM COOTBETCTBYIOLLNX YNPaBNAEeMbIX reHepaTopoB.

5.2.6 B ycTponcTBe hopMnpoBaHMA CUHXPOMMMYNbCca LMKNa 1 paHaoMN3aLmnm OCyLLIECTBNAETCA MHBEP-
TUpOBaHNE BanTa CUHXPOHN3ALMN KaXXO0ro BOCbMOro TPaHCNOPTHOIO NAKeTa, a TaKkXke NpoBoanTcs 15-paspa-
HOEe CKpeMbnnpoBaHMe TPaHCNOPTHOrO NMOTOKA.

5.2.7 PaHOOMU3NPOBAHHbIE NAKETbl A3HHbIX KOAMPYIOTCA BO BHELWHEM RS-kopepe, noaBepraoTcs
BHELLHEMY CBEPTOYHOMY MEPEMEKEHNIO U NOCTYNAKT HA NPeodbpa3oBaTenb AAHHbLIX B M-Pa3paaHble KOPTEXMN.
3alNTYy OT MAKETUPOBAHHLIX OLIMOOK MPOBOAAT 33 CYET MNEPEMEXEHMS CMMBOMNOB Ha BbIXOAEe Koaepa
Pupa-ConoMoHa.

5.2.8 B cucreme kabenbHOro ungppoBOro TeNeBU3MOHHOINO BELL3AHUA MNPUMEHSAETCA KBaapaTypHas
aMNNUTYyAHaa MOAaYNALMA ¢ YNCNOM 3Ha4YaLwmx no3numn M ot 16 oo 256. BapmnaHTt ¢ M = 64 aBnseTtcsa 0b6a3a-
TENbHbLIM.

5.2.9 lNpeobpasoBatenb DANTOB B KOPTEXN ocyLlecTBNAET (DOpMUpoBaHNE DUTOBbLIX CTPYKTYP, YOOB-
NeTBOPAKLLNX YCNOBUIO Nocneaylowero nonyv4eHnsa CUMBOMOB KBagpaTypHOU aMnnUTyaHOW moaynaummn
QAM. C uenbio NoNy4eHnsa CUrHanbHOro Co3Be3ausa, He 3aBUCALLENO OT BPaLLEHNA HeCYLLEeN, K ABYM CTapLLINM
paspanam kaxaoro cumeona QAM cneayet npuMeHaTb anddepeHLManbHOE KOANPOBaHUE.

5.2.10 [Ona dpopmMnpoBaHna cnekTpa CUrHanos B KBaApaTypPHbIX KaHanax /1 Q ocyuwecTBnaeTcAa corna-
coBaHHaa hunbTpaumna no Hamkeucty. CurHanamm /v Q MoaynupyloTCcA KBagpaTypHble Hecylme, 3aTeM CUr-
Han QAM nepeHOCUTCA NO CNEKTPY B NONOCy pabovero kabenbHOro KaHana, Ana conpskKeHnsa ¢ KOTOPbIM
CNYXXUT Ppn3nd4eCcKnn nHTepdenc.

5.2.11 Ha npueme B COOTBETCTBYIOLLIEEM NOPAAKE BLINONHAIOTCA 0OpaTHbIE onepauun No AemMmoaynaumin
1 JeKOANPOBAHUIO cUrHana B LMdpoBOM nprueMHuke-gekoaepe (LmdpoBon NpucTaBke).
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6 KoaupoBaHue onsa 3alWuTbl OT OLLUOOK

6.1 ApanTauuAa TPaHCMNOPTHOIrO NOTOKa K KaHany nepeaadvn U ero paHaoM1M3auus

6.1.1 Bxoaawmn noTok 6UTOB AaHHbLIX AOMKEH ObITh OPraHN30BaH B BUAE TPaHCMNOPTHLIX NAKeTOB (PUK-
cupoBaHHOW ANMHbI NO 188 6anT. KaxXabln TPaHCNOPTHLIW NaKeT AOMMKEH coaepKaTh 1 6anT cnoBa CMHXPOHN3a-
unn (ero 3aHadeHne — 01000111, nnn 47y ) n 187 BanT MynbTUNNEKCUPOBAHHLIX AaHHbIX [3].

6.1.2 banTbl AaHHbIX AOMKHbI CNEeAOBaTh CTapPLUUM pa3paaom enepea. Npouecc 06paboTkm AaHHbIX HA
nepenaolen CTOPoHe HaYNHAETCA CO cTapLuero paspsana 6anta CUHXPOHU3aLUKnKU, TO €CTb C OMTA CO 3HAYEHMU-
eM «0».

6.1.3 Oucnepcua (paccensaHne) aHeprnnm n 0NN3Kaa K cny4anHon CTaTUCTUKA Nepexoaos mexay outa-
MW MOTOKA AaHHbIX AOMKHbI 00ecnevYmnBaTbCca NYTEM PAaHAOMMN3ALNN BXOAHOro cuctemMHoro notoka MPEG-2.
ona paHgoMusauum aonxeH UCNonb3oBaTbCa aganTUBHLIN 15-paspaaHbIn CKpeMbnep, CTPYKTYPHAA cxemMa
KOTOPOro NoKa3aHa Ha pUCYHKe 2. [1na ocyuwlecTBneHna 0bpaTHOW OYHKL MK AeCKPeMBNNPOBaHNA B NPUEMHUKE
OOSMKHO NCNONb30BaTLCA aHaNOrM4YHoOE YCTPOUCTBO.

6.1.4 [eHepaTOp ABOMYHOWN NceBaocny4anHon nocnenosatenbHocTM (ICI1) paHaoMnsaTopa AonXeH
NMMEeTb NOPOXAAKLWMN MHOIOYNEH BNAA:

G(X)=1+X14+ X5, (1)

6.1.5 PaboTtareHepartopa [NCI1 aonKHa MHNLNMaNN3NPOBaTLCA B HA4ane KaXxaoro BOCbMOro TpaHCcnopT-
HOrO nakeTa nyTeMm 3arpy3km B pPermctp cKkpembnepa QOUKCUPOBAHHOW NOCNEAOBATENBLHOCTH
«100101010000000». YTOOLI OOECNEUUNTL BblAENEHNE CUTHANAE NMHNLIMANN33aLIMN B AecKpemMbnepe, 3Ha4YeHne
DanTa CUHXPOHN3AaLNN B NEPBOM (np = 1) TPaHCNOPTHOM NAaKeTe B rpynne 3 BOCbMWU TPAHCMOPTHLIX NAKETOB
(n, =1, ..., 8) BOMXHO ObITb NHBEPTUPOBAHO, TO €CTb NPeobpa3oBaHO u3 47y B B8y
[TocnegoBaTenbHOCTb UHULIMANU3aLUMK ckpembriepa

1 0 0 1 0 1 0 1 0 0 0 0 0 0 0
e[l [ o[l
00000011... @
@ Bbixoa

paHOOMU3NPOBaHHbIX/
AepaHaoOMU3UPOBaHHbIX
OaHHbIX
Pa3pelleHune Bxoa ncxoaHbix/
cKkpemOnmpoBaHus paHAOMU3UPOBaHHbIX
AAHHbIX
Bxog gaHHbIx (cHayanaMSB): (1 01 1 1 0 0 O|x x x x x x x X%X[ . - . -
NeouyHasn MNCrI1: O0000O0O011|. . .

PUCYHOK 2

6.1.6 banTbl CUHXPOHU3ALUNN HE AONXKHLI CKpeMbnnposaTbCcs. [103TOMY NepBbIN OUT C BbIXOAA reHepa-
Topa [NCI1 aonxeH COOTBETCTBOBATL BO BPEMEHU NEPBOMY, TO €CTb cTapllemy (MSB) outy nepeoro 6anTta,
crnenyoLero 3a NHBepPTUPOBaHHbIM CUHXPobanToM (B8 ey ). [iNa nogaepkkn npouecca CUHXPOHU3aLMn BO
BpeEMSA Nepeaadm cuHxXpodbanToB nocneaviowmnx cemmn naketo reHepatop MNCI gomxkeH npoaonxaTtb pabdo-

6
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TaTb, HO €ro BbIX0A AOMKeH ObiTb ONOKMPOBAH, OCTaBNASA 3TN DAUTLI HEPAHAOMU3NPOBAHHLIMU. TakuMm obpa-
3oMm, nepuon lNCI1 coctaengaet 1503 6ant. CTpyKTYpa UCXOAHOMo N PAaHAOMM3NPOBAHHbLIX TPAaHCMNOPTHbLIX
NakeToB B NOCNEAOBATENbHOCTU LMKNA NOKa3aHa Ha PUCYHKaX 3a), 30) COOTBETCTBEHHO.

6.1.7 lNpouecc paHaoMmsaunmn AomKeH ObiTb aKTUBEH U TOrAa, KOraa BXOAHOW MOTOK OTCYTCTBYET, UNN
KOraa OH HE COOTBETCTBYET (popMaTy TpaHcnopTHOro notoka MPEG-2 (1 cuHxpobaut + 187 6ant nakeTta). 310
HeOOXoAMMO ANA NPeaoTBPaLLEHNS NOABNEHNUA HEMOAYNNPOBAaHHOW HECYLLIEN HA BbIXOAE NepenaTymnka.

Sync _ .
[laHHble - 187 banT

a)

[Mepuog MNCI1 = 1503 6aunT
7 [aHHble [laHHbIe 7 HaHHble HaHHble "=
—// /- y/-
0)

204 6anT

Sync 1 y
A )éync n, [laHHble - 187 6auT RS(204, 188, 1t = 8)

Sync 1 Sync 1 "=
unu Sync n, 203 6aunT unu Sync n, 203 6aunt
—/f /e
r)

O603Ha4YeHunA:

Sync — HeckpeMbnupoBaHHbIN CUHXpouMnynbe (1 6anT);

Sync 1 — HeckpemMbnupoBaHHbIN UHBEPTUPOBAHHBIM CUHXpouMNynbe (1 6anT), Ny = 1,
Sync n — HeckpemMONUpoBaHHbIM cUHXpouMnynee (1 SanT), n,=23,...,8

PUCYHOK 3

6.2 BHellHee KoanpoBaHue

6.2.1 [lna BHELWHero KoAWpoOBaHUA AOOMKEH WMCNONb30BATbLCA YKOPOYEHHbIn koA Pwunaa-ConomMoHa
RS(204,188,t = 8), nony4eHHbIN N3 NepPBOHa4YanNbHOro cuctemaTnyeckoro koga Pupa-Conomona RS(255, 239,
t = 8). YKopo4veHue koga AomKkHO obecnevmBatbca aobasneHnem 51 b6anta (Bce co 3HavyeHueM «0») nepen
MHOPMaALMOHHbIMK DanTammn Ha Bxoae koaepa RS(255, 239, t = 8). [Nocne koanpoBaHUA BCE 3TU HYNEBbIE
banTbl AOMKHbI ObITb NCKNIOYEHDI.

6.2.2 BHellHee koanpoBaHne AOMXKHO BbITb NPUMEHEHO K KaXXA0MY BXOAALEMY PAHAOMU3NPOBAHHOMY
TPaHCNOPTHOMY NAKETY [CM. pPUCYHOK 36)] C nony4YeHUEM B pe3ynbTaTe NakeTa c BBEAEHHbIMWU DanTaMmn 3aLLnTbl
OT OLIMOOK, KaK NOKa3aHO Ha PUCYHKe 3B).

6.2.3 KognposaHune Pupa-ConomMoHa Heo0XoaAnmMo NPUMEHATL K BCEMY TPAHCMOPTHOMY NAaKeTy, BKNIO-
4yaa b6anT CMHXPOHM3ALUUKM KaK HEMHBEPTUPOBAHHbLIN (3Ha4YeHne 47,cy), Tak 1 UHBEPTUPOBAHHbLIN (3HaYeE-
H1e B8 ex).

6.2.4 [na 3anaHuna koaa Pnaa-ConoMoHa AoOMmKHbl UCMONb30BaTbCA NOPOXAAOLWMNIA MHOITOYNEH

g(x) = (x + A0Y(x + A1) (x + 12)...(x + a'°) (2)
N NOPOXAaLWNMN MHOIroYNeH KOHeYHoro nona [anya
p(xX)=x8 +x*+ x3+ x2 + 1, (3)

roe A = 02 — MNPUMUTUBHLIN 3NEMEHT nona anya, ABNAWNINCA KOPHEM MOPOXKASIOLLErO MHOFOUNEHa;

X — opmanbHaa NepeMeHHas, NCMOoNb3yeMan ANa YKa3aHWsA NONOXEHUA 3NEeMEHTOB NONS B
nocnenoBaTenbHOCTU KOOMPYEMbIX AaHHbIX.
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6.3 CBepTO4YHOE NepeMexeHne U LMKNoBasA CUHXPOHN3aLUSA

6.3.1 Onepauunio BHELWWHEro NepemMexeHna cneayeT NPpoBoanTb NOCNE BHELLHErO KOANPOBaHUA B CBEP-
TOYHOM NO6AaNTOBOM Nepemexntene CTpyKTypbl POpHU ¢ ryonHON nepemexennsa 1y = 12. CTpyKTypHaa cxe-
Ma BHELLUHEro nepemMexeHna nokasaHa Ha PUCYHKe 4.

[lepemexntenb aonxeH ObiTb cocTaBneH u3 [y = 12 BetBen, UMKNNYECKM NOOKNIOHYEEMbIX KOMMYTATO-
POM B LieNb NPOXOXAEeHNA BXOAHOIo NOTOKa 0anToB. KaXxaaa n3 seTeen 0bpasoBaHa permcTpamMmmn casura tTmna
FIFO ¢ rnybunHon (M xj) ayeek, rae M =17 = N/l;, N=204 —anuHa Kagpa € 3alMTOM OT OLUMOOK,
Iy = 12 — rnyOburHa nepemexeHuns, j — MHAEKC BETBU. AYenkn pernctpa caopura UMeoT eMKocTb B 1 banT, a
BXOAOHbI€ N BbIXOAHbIE NepeKnoHaTenn CUHXPOHNU3UPOBAaHLI. 3aAepPKKN B BETBAX AenepeMexmnTens BbiopaHbl
Tak, 4TOObI BO BCEX NONOXEHNAX 12-NO3NLMOHHOIO KOMMYTAaTOpPa CYMMapHas 3aaepkka nepemMexuntens/aene-
pemMexuntensa Obina paeHa 17 x 11 d6anT.

6.3.2 Pe3ynbTaToM nepemekeHna AoMKHbl ObiTb CPOPMMPOBaHHbBIE NepeMeXeHHble Kaapbl, CTPYKTypa
KOTOPbIX NOKa3aHa Ha PUCYHKe 3r).

[TepeMekeHHble Kaapbl COCTaBnNeHbl N3 0aUTOB NepPeKPbIBaOLLNXCA NAKETOB C banTamMu 3aLNTbl OT OLLIN-
OOK N AnNa nx pasrpaHnyeHna UCNOMNb3yTCA MHBEPTUPOBAHHLIE NNN HEMHBEPTUPOBAHHbIE CUHXPOHU3UPYIO-
lwmne Oantbl naketoB MPEG-2 (310 coxpaHaeT nepuoandHocTb B 204 6awnT). [lpaktndeckn OauvThl
CUHXPOHN3ALNN NAKETOB HE NepeMeXaloTCA, OHU A0MXKHbLI BCceraa npoxXoanTb Yepes nepemMeXXntens no BETBUC
HYNeBOW 330EPXXKOWU, KaK NOKa3aHO Ha CTPYKTYPHOU cxemMe, NpuBeaAeHHOW Ha PUCYHKe 4.

6.3.3 Ona genepemexeHna faHHbIX B NPUEMHUKE OOMKHA NCNONb30OBAaTbCA CXEMa AenepeMexnTens,
aHanorn4Haa nepeMexnTento, Ho UHAEKChLI BETBEN KOTOPOW AOMKHbI ObITb MONHOCTLIO 0OpaTHLI (TO €CTh BETBU
C niaekcom j = 0 gomkHa COOTBETCTBOBATL CamMasi boNbLLaa 3aaepPXKa).

6.3.4 CuHXpOHM3AUMA AenepeMexnTens B NPUeMHUKe AOMKHA BbINONHATLCA HaNpaBneHWeEM NepPBOro
NAeHTNONUNPOBAHHOIO CUHXPOHU3UpPYIOLWeEro 6anta B BeTBb C HyNeBon («0») 3aaepKKOWN.

[MyTb CUHXPOGANATOB [yTb CUHXPO6aNUTOR

el T

1 6aUT /nonoXxeHue
8 8 BbixoAa
=
1 6auTt/
9 0
[T

Bxon

NnoroxeHne 3

10 10
11 11 = /-1
I =

11=/-1

Peructpopas

namsTs (FIFO) MepemexuTtens / = 12 [lenepemexuTtens / = 12

PucyHok 4

/ ®opMupoBaHUE CneKTpa u Mmoaynauus

7.1 OToOpaxeHne 6auMTOB B CUMBO/IbI

7.1.1 Tpeobpa3oBaHne HeNPEPLIBHON NOCNEeAOBaTENBbHOCTU DANUTOB C BbIXOAa CBEPTOYHOro nepeme-
XKNUTENSA B KOPOTKNE NOCNEAOBATENBHOCTN BUTOB (KOPTEXN) HEODXOAUMO ANA NocneayoLwen MoayNALNN HECY-
wen. Kaxabin 13 KOpTeXen AOMKEH COOTBETCTBOBaTb cumeBony QAM, T. e. onpeaeneHHOW TOYKe Ha

KBagpaTypHOU amarpamme MmoaynmpoBaHHOro curHana (3], [4].

7.1.2 [nuHa kopTexa s butax aomnxHa obiTb pasHa m = log (M), rae M — 4ncno nosnumn MoaynMpoBaH-
HOro curHana M-QAM. INpn 3ToM 0TOOpakeHne 6AaNTOB B KOPTEXU AOITKHO OCYLLECTBNATLCA LIMKNUYECKN N ANA
OQHOro LMKNA BblpaxaTbCca cneaytowen hopmynon

3
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8k=n-m, (4)

roe k — 4ncno npeodbpaszyembix 6anToB No 8 GUT Kaxabl,
n — 4nCNO KOPTEXewn ANUHbI m OuT.
7.1.3 Ona pasnuyHbix BapmaHTtos Mmoaynaumm M-QAM cooTBeTCcTBYOLLIME 3HAYEHMNA KOIPPULNEHTOB
npeobpa3osaHna 0AaNTOB B CUMBOMNbI A0OMKHblI COOTBETCTBOBATbL NPUBEAEeHHbLIM B Tabnuue 2.

Tadnuuya 2
Moaynauus m n K 8k=n-m
16-QAM 4 2 1 8
32-QAM 5 8 5 40
64-QAM 6 4 3 24
128-QAM / 8 { 56
256-QAM 8 1 1 3

MuHMManbHbIM UMKN Npeobpa3oBaHma B k=1 6anWT cooTBeTCTBYET BMaam moaynaumm 16-QAM wm
256-QAM. Tpu moaynaummn 256-QAM 6anTbl U KOPTEXN COBNAAAIOT.

[1pouecc npeodpa3oBaHMA ¢ UCNONb3oBaHMeM moaynaumm 64-QAM nokasaH Ha pucyHke 5. B Havane
npeobpasoBaHna cTaplunn 3Havawmmn paspan (MSB) kopTexa by nomkeH COOTBETCTBOBATL CTapLUeMy pa3ps-
ny 3 nocnenoBaTenbHOCTN DANTOB b7 U aanee B TOM e nopaake. [Npnm < 8 kaxabin 6ant Bxoant boneeyem B

OfIUH KOPTEX.
| bant V | baut V + 1 | bant V + 2 |

banTtbl
cebixoga | b7 b6 b5 b4 b3 b2 =b1 b0 | b7 b6 b5 b4 =b3 b2 b1 b0 | b7 b6= b5 b4 b3 b2 b1 b0
nepemMexmTens
I | | | I
MSB ] ] ] LSB |
6-OMTOBbLIE
CUMBOMb } bg by b3 by Dby bg| bg by by by Dy by ) b5 by b3 by by by | b5 by by by by by
(KOpTEXMK)
CumBon Z Cumeon Z + 1 CvmBonZ + 2 CumBonZ + 3
PUCYHOK 5

7.2 OuhbdepeHunanbHOE KOAUpPOBaHUE

7.2.1 [naycTpaHeHna noTepb MH(POPMaLNn N3-3a CKayvkoB oasbl HecyLlen B LMOPOBON KabeNbHON CUC-
TeMe AOMKHO NPUMEHATLCA AnddepeHLUmnanbHoe KoanpoBaHNe ABYX CTapLUMX pa3paaos KopTexa (A, n By ).
[1Ipn 3TOM 0becnevnBaeTCca OAHO3HAYHOCTL BbiAeNeHNA TpebyeMoro KeaapaHTa Ha KBaapaTypHOU anarpamMmme
B COOTBETCTBUMN C AAHHbLIMU TabnNuubl 3.

Tadnuya 3
KBappaHT 3Ha4YeHUaA ABYX CTapLUNX paspsaos KopTexa das3oBbIA CABUT
1 00 0
2 10 + 11/2
3 11 + 7
4 01 + 31/2

7.2.2 MeHee 3Ha4alWme g = m— 2 6utoB KopTexa (q = 2, 3, 4, 5, 6 ana 16-, 32-, 64-, 128-, 256-QAM
COOTBETCTBEHHO) ONpPeaenalnT HOMeP TOUKU, MOBTOPSAACH B KAXXA0M KBaApaHTe, N HE NOABEPKEHbI NCKaXXEHN-
AM N3-33 cnyvyanHbiX 0pa30BbiX CABUIOB Ha 3Ha4YeHne, KpaTHoe 2.
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7.2.3 3akoH andhdepeHuNanbHOro KoaNpPoBaHNA CTapLUNX paspsanoB A0MKEH onpeaenaTbca cneayto-
LLIMMWN NOrMYECKUMN (POPMyNamMm;

L, =(Ax @B ) Ay © I _ 1)+ (Ax © By A © Q _ 1), (5)

Q=(Ax @ B }{By © Q _ 1)+ (A @ By By © Iy _ 1), (6)

rne A, n B, — cTtapLume paspanbl KOPTeExXa;
I, n Q — craplune pa3paabl KopTexa nocne andgepeHUnanbHOro KOANPOBaHUA; NHAEKC K OTHOCUTCA K
TEKyLLLeMY TaKTy npeobpasoBaHma, a UHAEKC K — 1 — K NpeaLwecTByoLeMy TakTy.

7.2.4 CTpyKTYpHasa cxema yCTPOUCTB, CBA3aHHbIX C AnddepeHUunanbHbIM KOOQUPOBAHMEM U OTODpaXe-
HueMm 6antoe B cumeonbl M-QAM, noka3zaHa Ha pUcyHke 6.

OT cBepTOYHOIO !
nepeMexuTens 5
[Tpeobpaso- TIOK
8 RaTEMk moﬁﬁapE;l:)eBHuﬂ
. ig:;gim B CUMBOJSbI

OTHOCHTESIb-
HOIMO KOAa

PWcyHoK 6

7.3 KBagpaTtypHble guarpaMmmMmbl CUrHanoB U popmMmmupoBaHue cneKkTpa

7.3.1 B cucreme kabenbHOro U poBoOro TenNeBN3NOHHONO BELWLAHUA AOMKHA NPUMEHATLCA KBaapaTyp-
Haa amnnuTyaHaa moaynauma M-QAM ¢ yncnom 3Havalmx no3numn M, paeHbiMm 16, 32, 64, 128 unn 256. Bapu-
aHT Moaynaumnc M = 64 aBnaetca 00a3aTenbHbIM, BapnaHThl Moaynaumnc M = 16, 32,128, 256 ponyckaoTtca
ONUMOHHO [3].

7.3.2 KBagpaTtypHble agnarpaMmbl CUrHANoOB (CUrHanbHble CO3BE3AUs), OTODpaXKatoLwme NONHYI COBO-
KYNHOCTb CUrHaNoB, NepenaBaeMblX B LMPPOBON pacnpeaenmtenbHON cucTtemMe KabenbHOro TeneBuaeHns,
NoKa3aHbl Ha pUCYHKe 7 ana moaynauun 16-, 32- n 64-QAM, Ha pucyHke 8 — ana moaynsaunm 128-un 256-QAM.
Ha pucyHkax 7 n 8 0KONo KaXaowu TOYKN CUrHaNbHbIX CO3BE3AUN YKa3aHbl 3Ha4eHUs OUTOB COOTBETCTBYOLLIMX
KOPTEXEN.

7.3.3 KBagpaTtypHble curHansb! / (curHan cnHgpaseH ¢ Hecylen) n Q (CurHan HaxoauTca B KBagpaTtype K
HecyLllen) ¢ Bbixoaa bnoka oTobpakeHna 0anToB B KOPTEXU Nepea Mmoaynaumen n nocne Aoemoaynsaunmv B npum-
eMHWKEe O0MKHbI NOABEPraTbCa COrNacoBaHHOU (ounbTpaunn Ana PopMUPOBaHNA NONHOIO CNeKkTpa CUCTEMDb

C KO3(hPpUUMeHTOM cKkpyrneHma o = 0,15.
7.3.4 AMNNNTYAHO-4aCTOTHbIE XapaKTepUCTNKN hopMUpyrownx punoTpos H(f) B nepeaatymke U B Npun-
eMHMKe B 00nacTtu ckpyrnenus cnektpa (1 — a)fy< |f] < (1 + a)fy AONXKHbI COOTBETCTBOBATL KOPHIO KBAAPATHO-

MY U3 NONHOW XaPaKTEPUCTUKU CMEKTPA CUCTEMbBI U BbipaXXaTbCa POPMYNOMN:

f1 1 | i /fN—‘f]_}%z (7)

H(f) =*f~§+ ESin

e

roe f— Tekylwaa YactoTa MoaynupyoLwero curHana B OCHOBHOW NONOCE;
fy — dactora HankeBucra;
o. — KOO MOULNEHT CKpyrneHna cnekrpa.

7.3.5 HepaBHoMepHOCTb AYX r. hopMupyoLWNX PUnbTPoB (7) B NONOCce Npo3payvyHOCTM U Ha 4YacToTe
HankBucTta He gomkHa npesbilwaTtb 0,4 ab.
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16-QAM

[Q, =10

101100
O

101101
O

101001
O

101000
O

110100
O

110110
O

111110
O

111100
O

1Q, = 1

101110
O

101111
O

101011
O

101010
O

110101
O

110111
O

111111
O

111101
O

/, Q. — ABa cTap

100110
O

100111
@

100011
O

100010
O

110001
O

110011
O

111011
O

111001
O

Ika =10
10010
O
10110
O
11011
O
11111
O
Ika =11
64-QAM
Q
100100 | 001000
O O
100101 | 001010
O O
100001 | 000010
O O
100000 | 000000
O O
110000 | 010000
O O
110010 | 010001
O @
111010 | 010101
O O
111000 | 010100
O @

PUcyHok 7

10111

O

10101

10100

11001

11101

11010

o

001001
O

001011
O

000011
O

000001
O

010010 011010

O

010011
O

010111
O

010110 011110

O

HAX pa3pdia B KaXA0M KBaapaHTe

32-QAM
Q
10011 | 00110
O O
10001 | 00100
O O
10000 | 00000
O O
11000 | 01000
O O
11100 | 01001
O O
11110 | 01011
O O
1,Q, = 00
001101 001110
O O
001111 001110
O O
000111 000110
O O
000101 000100
O O
011000
O O
011011 011001
O O
011111 011101
O O
011100
O O
1,Q, = 01

FOCT P 52593—2006

00010
O Ika =00
00101 00111
O O
00001 00011
O O
01100 01110
O O
01101 01010
O O
Ika = 01
01111
O
|

11
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128-QAM
Q
11010 11011
|ka =10 11 © ©
Cposwvr ¢rasbl Ha /2 11000 11001
9 O O
10000 10001
7 O O
10010 10011
5 O O
00010 00011
3 O O
00000 00001
1 O O
| Q. = 11 1 3
Casur cdasbl Ha T L, Q, =01
256-QAM
Q
0000 0001 0101
Ika =10 15 O O O
Caosur dasbl Ha /2
0010 0011 0111
13 O O O
10
1010 1011 1111
11 O O O
01000 1001 1101
9 O O O
1000 1001
I4 O O
1010 1011
D O O
00
0010 0011 0111
3 O O O

Ika = 11
Casur asbl HA T

O

0000 0001

O

3

L Q=01 Cpswr dasbl Ha 31/2

0101
O

S

01011

01001

10101

10111

00111

00101
O

5

7

PucyHok 8

01010

01000

10100

10110

00110

00100
O

/

0100
O

0011
O

1110
O

11(1100

O

1100
O

1110
O

0110
O

O

9

0100

Casur dasbl Ha 3m/2

Ika=00
11100 11101
O O
11110 11111
O O
01110 01111
O O
01100 01101
O O
9 11 |
|ka= 00
0101 0001 0000
@ O O
0111 0011 0010
O O O
1111 1011 1010
O O O
1101 1001 1000
O O O
1101 1001 1000
O O O
1111 1011 1010
@] O O
01
0111 0011 0010
O O O
0101 0001 0000
O O O
11 13 15
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[MpunoxeHune A
(obAa3aTtenbHoE)

AMNNUTYAHO-4YaCTOTHaA XapaKTepucrtmka ¢omnbTpa OCHOBHOW MNONOCHI

AMONUTYAHO-YaCTOTHAA XapaKTepucTuka doopMmupyroinx puneTpos HankemncTa B nepeaatymke n B npuemHuke (7) B
OCHOBHOW NONOCe CUrHana cuctembl KabenbHOro LNppoBoro TeNEBU3NOHHOMO BELLAHMA A0NXKHA COOTBETCTBOBATL LWab-
NOHy, NpuBeaeHHOMY Ha pucyHke A.1. CooTBeTcTBUE WABNOHY paccMaTpuBaeTcs Kak MUHUManbHoe TpeboBaHmne npu
BonnoweHnn hopmupyrowero dounotpa. LabnoH yuntbiBaeT He TONLKO BO3MOXHbIE KOHCTPYKTUBHbIE OrpaHnYeHns Lnd-
POBOro PUNbLTPA, HO TaKKe U NCKaXKeHWs, BO3HUKaroLWwmne Npu aHanoroeon obpaboTke curHanos B cUCTeMe (Hanpumep npn
LndpoaHanorosomM npeodpasoBaHnn; NpU aHanoroson unbTpauum n T. n.).

3Ha4vyeHne HepaBHoMepHocTM AYX r. dopmupyowero unetpa (7) B nonoce npo3payHoCTU unbTpa Ao

(1 — o)fyy = 0,851 n Ha vacToTe HankeucTa fiy He pormkHo 61T bonee 0,4 ob. MybuHa nogaBneHNa B nonoce 3aaepxu-
BaHuUsA puneTpa (7) aonxkHa obITb He MeHee 43 ab.

OopmMUpyroLWLMA OUNLTP ACNKEH UMETb NUHENHYIO PAa304aCTOTHYIO XapaKTePUCTUKY C HEPaBHOMEPHOCTLIO FPYNno-
BOro BpeMeHWN 3a4epXkn B nonoce Ao YactoTbl Hankeucta fyHe bonee 0,17g, rae T'g — ANUTENBHOCTL CUMBONA MOAY-
NUPVIOLWEro curHana.

[MTpunmeyaHun e— 3HavyeHUA HepaBHOMepPHOCTU AYX B nonoce nponyckaHua 1 rnyduHbl NoaaBnNeHNA B NoNoce
3a0epPXUBAHUSA, NPUBEAEHHbIE B HACTOSALLEM NPUNOXKEHUN, ABNAKTCA OPUEHTUPOBOYHBLIMW N MOryT ObITb BNOCNEACTBUN
YTOYHEHDL.

Uactota f

[
|
[ !
| |
| |
| |
-3,01 pb p———————_———_——————————— f————— E | [MybuHa noaaBneHns
I ' I B ronoce 3agep>XuBaHus
I | | He MmeHee 43 ab
L\
| | |
| |
| | j
[ | |
| | |
| | |

PucyHok A.1
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and Data Services for Cable Distribution
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