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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

CUCTEMA UN®POBOIo PAAJNOBELWAHNA DRM
B ANAMA3OHAX YACTOT HWVXE 30 MI'y,

TexHunyeckmne oCHOBbI

System for digital broadcasting DRM In the broadcasting bands below 30 MHz.
Technical bases

fatasBegenns — 2012—07—01

1 O6nacTb NpUMeEHeHUS

HacTosAwwmii cTaHfapT pacnpocTpaHsaeTcss Ha cucTeMy LMdpPOBOro 3ByKOBOro paguoseliaHns DRM B
Avana3oHe yacToT Hxe 30 M. CTaHAapT ABASETCA OCHOBOMNO1araloLwmm B Cepum cTaHgapTos No Lt poso-
My 3BYKOBOMY pajnoseLyaHuio [1,2] nycraHasnveaert:

- OCHOBHble TEXHUYECKME XapaKTePUCTUKN CUCTEMBI LIMPPOBOro 3BYKOBOro paaunoselladus DRM;

- CTPYKTYpY cuctemsl DRM,;

- OCHOBHble napameTpbl OFDM curHana ans pasnuyHbIX MOAeNein ycTounBOCTU, OTPAXAIOLLNX YC/I0BUS
pacrnpocTpaHeHus pafgnoBOJIH B AnanasoHax 4yacTtoTt Hke 30 MIu,.

2 TepMI/IHbI, onpeaneneHua, 0603HaYeHnsa un CoKpauieHuns

21 TepMUHbI M onpeaeneHus

B HacTosLEeM cTaHAApTe NPUMEHEeHb! CrieyoLine TEPMUHbI C COOTBETCTBYHOLUMU ONPeAeNEHUAMN.
2.1.1 sadeiika (cell): YacTb cmHycomaanbHOro konebaHmsa gAMTenbLHOCTLIO Ta nepefaBaemast ¢ 3a4aH-
HO aMnNNTY 0 1 ha30i U COOTBETCTBYIOLLLEN NO3NLUN HECYLLEN.

MpumeyaHune — Kaxablii cumon OFDM siBnsieTca cymmoit K Takmx YacTUYeK CUHYCOMAANbHOro KonebaHus,
paBHOMEPHO CMeLLeHHbIX N0 YacToTe.

2.1.2 3HepreTuMyeckoe paccpefoTtoueHune (ckpembnuposaHue) (energy dispersal): O6paboTka,
BK/lOYaOLLasa AeTepPMUHUPOBaHHOE CeNeKTUBHOE JOMNoTHeHe BUTOB B /lornyeckoM cpeiime ¢ Lenbio n3be-
XaTb CUCTEMATUYECKOTO NOBTOPEHUSI KOMBUHALMIA, NPUBOAALLETO K HeXenaTeNbHON perynsapHocTn nepepa-
BaeMoro curHana.

2.1.3 kaHan 6bicTporo goctyna (Fast Access Channel) (FAC): KaHan My/ibTUNEKCHOTO NOTOKa AaH-
HbIX. KOTOPbIA COAEPXNT MHDOPMALMIO, HE06X0AMMYIO A5 MoMCKa CyX6 N Havyana AekoaMpoBaHUS Myfb-
TUnnekca.

2.1.4 k6ut/c (kbit/s): Knnobut B cekyHay (1000 61TOB B cEKYHAY)

2.1.5 noruyeckuii opeiim (logical frame): [aHHble, cogepxalmecs B O4HOM NOTOKe AIUTENBHOCTLIO
400 mc.

2.1.6 kaHan ocHoBHoOro cepsuca (Main Service Channel) (MSC): KaHan MynbTUNIeKCHOro noToka
[aHHbIX, KOTOPbIA 3aHMMaeT 60MbLUYI0 YacTb (hpeiiMa nepefayv HeceT AaHHble BCeX LLUGPOBbIX ayAN0CNYXO
BMecCTe CAAaHHbIMU BCIOMOraTesibHbIX Y AONONHUTENbHbIX CIYX6.

2.1.7 mynbTunnekcHoli openm (multiplex frame): ®peiim, 06pazoBaHHbI nOrMyeckumMmn penmamm
BCEX NOTOKOB.

NMpumeuyaHune — MynbTUNNEKCHbI peiim sBNSeTCS CYLWECTBEHHOW OCHOBOW AN KOAMPOBaHWA U nepeme-
XeHns.

N3paHne opuymnansHoe
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2.1.8 cumBon OFDM (OFDM symbol): MepepaBaemsbiii curHas, COOTBETCTBYIOLLNIA MPOMEXYTKY Bpe-
MeHW. Koraa amnanmTyAa MoaynsLum 1 cocTosiHME thasbl COXPAHATCA NOCTOSSHHBIMU 415 KaX A0 U3 pa3HeceH-
HbIX HECYLLMX CUrHanNa.

2.1.9 3apesepBupoBaHo ans 6yayuwmnx gobasnenuni (reserved for future addition) (rfa): BuTbl cTakum
0603HaYeHNEM YCTaHaBNUBAKTCA B HOJb.

MpumeyvyaHune — MPUEMHUKN HE AEKOAUPYIOT 3TN GUTHI.

2.1.10 3ape3epBupoBaHo Ans 6yaywero ncnonb3osaHus (reserved for future use) (rfu): Butbl c
Taknm 0603HaYEeHNEM YCTaHaBNMBAKTCS B HOMb.

MpumeyvyaHune — MpremMHNKaM HEO6XOAMMO NMPOBEPUTL 3TV GUTBI C LeNbio onpefeneHns AelicTBUTEbHOTO CO-
CTOSIHUA APYTUX NOMieil B TOM Xe caMOM NpocMoTpe.

2.1.11 kaHan onucaHusa ycnyr (Service Description Channel) (SDC): KaHan My/ibTUNNEKCHOTO NoToKa
[JaHHbIX, KOTOPbI/ aeT NHgopMaLmMIo AN1A 4eKOAMPOBaHNSA CNYX6, BKNIOYEHHbIX B My/bTUM/IEKC.

MpumeuvyaHnne — SOC TakkKe COAEPXUT AONONHUTENbHYH WHMOPMaLWUO, KOTOpas MNO3BONASET MNPUEMHUKY
onpeAennTb afbTePHATUBHbIE UCTOUHUKM TeX e CaMbIX AaHHbIX.

2.1.12 opgHouyacToTHasa ceTb (Single Frequency Network) (SFN): CeTb nepefartyukoB, COBMECTHO
MCMNO/b3YIOLWUX O4HY U Ty XXe YacToTy ANS [O0CTMXKEHNS 60MbLUER 30HbI MOKPLITUS.

2.1.13 ¢ppeiim nepepaum (transmission frame): HekoTopoe KO/MYeCcTBO NocnefoBaTesbHbIX CUMBO-
nos OFDM, npuyem nepsblii cumBos OFDM coAepXuT A4eiiku BpeMEHHOW CUHXPOHMU3aLNN.

2.1.14 cynepdpelim nepegauu (transmission super frame): Psg nocnegosartesnbHbix hpeliMoB nepe-
Aaun. npuyem nepsble cumBonbl OFDM cogepxat 610k SDC.

2.2 O60o3HaueHus

B HacTosWwem cTaHAapTe NpMMEHEHbI cneaytolme 0603HavYeHns:
fr — onopHasa yacToTa U3ny4yaemoro curHana,;

K — YNCJ/I0 aKTUBHbIX HecyLwux B cumosie OFDM:

KB — MHAEKC BEpXHel akTBHON Hecywieli B OFDM curHane;
Kmn — unHAekc HUxXHel akTuBHOW Hecyleli B OFDM curHane;

T — 3/IeMeHTapHsbIl Nepunos BpemMeHu, paBHblii 83'/3mkc (1/12 klMy);

77 — pvTenbHOCTb hpeiiva nepegauu;

T9 — ANUTEeNbHOCTb 3aWUTHOrO NHTEpBana,;

Ts — anutensHocTb cumBona OFDM;

T  — AnvTenbHocTb cynepdipeiima nepegayuv, o6pasoBaHHOro psaaoM opeliimoB nepegauu;

I, — O7MTenbHOCTb Noe3HON (OpToroHasbHOM) YacTn cumsona OFDM, 3a ncklyeHneM 3aluTHO-

ro uHTepBeana.
2.3 CokpaleHus
B HacTosAwem cTaHAapTe NpMMEHeHbl cneaytoLine CoKpalleHus:

AAC (Advanced Audio Coding) — ycoBepLUeHCTBOBaHHOE ayAnOKoAMpOBane;

AF (Audio Frequency) — 3ByKOBas 4acToTa,

AFS (Alternative Frequency Switching) — nepekntoyeHune aibTepHaATUBHbIX YACTOT;

AM (Amplitude Modulation) — amnauTygHas Moaynauus;

BER (Bit Error Rate) — yacToTa 6MTOBbIX OLLNGOK;

CELP  (Code Excited Linear Prediction) — kogupoBaHue C/IMHenHbIM BO36yXJaeMbIM npefckasaHnem;

CRC (Cyclic Redundancy Check) — unknunyeckuii KOHTPO/b C 36bITOYHOCTbIO;

DAB (Digital Audio Broadcasting) — uudpoBoe 3ByKOBOe pajnoBeLliaHue;

DRM (Digital Radio Mondiale) — BcemupHoe uudpoBoe paavo;

DSB (Double Side Band) — aBoiiHaa 60koBasi nonoca;

EEP (Equal Error Protection) — paBHas 3aiuTa oT OLLINGOK;

ER (Error Robust) — ycToliunBOCTb K OLLIMGKaM;

FAC (FastAccess Channel) — kaHan 6biCTpOro focTtyna;

FEC (Forward Error Correction) — npsimoe ncrnpassieHne oLWn60oK MyTeM BBeeHNS N36bITOYHOCTH;

HF (High Frequency) — Bbicokas 4acToTa;

FM (Frequency Modulation) — yacToTHas moaynsuus;

HVXC (Harmonic Vector Excitation Coding) — rapMoHu14eckoe KoAupoBaHNe C BEKTOPHbLIM BO36YX-
AeHvewm;



FOCT P 54717—2011

I1ISO (International Organization for Standardization) — MexgyHapogHas opraHv3auns no cTaH-
fapTtusauuu;

LF (Low Frequency) — Hu3kas yacToTa;

LPC (Linear Predictive Coding) — KofupoBaHue ¢ MHeliHbIM npeackasaHuem;

MF (Medium Frequency) — cpefHsis 4yacToTa;

MPEG (Moving Picture Experts Group) — rpynna akcnepToB M0 CXaTuto LM poBoro BUAEO;

MPS (MPEG Surround) — cTtaHgapT cxaTusi MHOrokaHasibHOro aymno 151 06beMHOro 3ByYaHus;

MSC (Main Service Channel) — kaHas1 OCHOBHOTO CepBUCa;

OFDM (Orthogonal Frequency Division Multiplexing) — opToroHasbHOe 4acTOTHOe pasfefieHve
KaHas1I0B C My/IbTUMN/IEKCMPOBAHNEM;

Pan (Panorama) — naHopama, 0630p;

PS (Parametric Stereo) — napameTpuyeckoe CTepeo;

OAM (Quadrature Amplitude Modulation) — kBagpaTypHas aMnaAnTygHaa Moayasauus;
RF (Radio Frequency) — paanoyacToTa;

rfa (reserved for future addition) — 3ape3epBupoBaHo A/1s 6yayLnx 4o6aBNEHWA;
rfu (reserved for future use) — 3ape3epBMpoBaHoO AN 6yAyLLEr0 NCMO/Tb30BAHUS;
SA (Stereo Ambience) — cTepeooKpyXeHue;

SAC (Spatial Audio Coding) — npocTpaHCTBEHHOE ayANoKoAnpOBaHue;

SBR (Spectral Band Replication) — konnpoBaHue cnekTpasibHOol NoaoChl;

SDC (Service Description Channel) — kaHan onucaHus ycnyr.

SFN (Single Frequency Network) — ogHo4yacToTHas ceTb;

SM (Standard Mapping) — cTaHfapTHOe oTobpaxeHue;

SPP (Standard Protected Part) — 4acTb co cTaHAapTHOI 3aluToii;

SSB (Single Side Band) — ogHa 60KoBas nosi0ca 4acToT;

UEP (Unequal Error Protection) — HepaBHas 3aliuTa oT OLWM6OK;

VXC (Vector Excitation Coding) — koaupoBaHue ¢ BEKTOPHbIM BO36yXAEeHMEM.

3 TexHu4yeckme OCHOBbI cucTeMbl LudgpoBoro pagvosewaHna DRM
B AMana3oHax yacTtoT Huxe 30 My

3.1 KpaTtkoe onucaHue CUCTEMBbI

Cuctema DRM (Digital Radio Mon6lale)npegHa3sHavena anis opraHusauum LcpoBoro 3ByKoBoro pagmno-
BeLlaHusa Ha f1lo6oi yacToTe Huxe 30 MIU. To ecTb B MpeAenax caeayroLmx noaoc YacToT, BblAeNEHHbIX ANS
AnnHHOBONHOBOTO (0T 148.5 kMY Ao 283,5 KkI'y). cpeaHeBonHoBoro (01 526.5 KMy go 1606,5 k') 1 KOPOTKOBOSI-
HoBoro (0T 2,3 My 4o 27 ML) 3ByKOBOro pagvoBeLLaHus.

[nsa yyeTa pasnunuHbiX OrpaHNYeHnii Ha XapakTepUCTUKN KaHanoB U yCI0BUI pacnpoCTpaHeHns B 3TUX
KaHanax MCMnonb3ylTcs pas/iMyHble pexumbl nepejayv. Pexum nepegayuv onpegenserca napametpamu
nepegauv AByx TUnos;

- mapameTpamu, CBA3aHHbIMMW C NOMN0CON NPONYCKaHUS CUTHaNa;

- napameTpamu, CBA3aHHbIMU C 3 (PEKTUBHOCTLIO Nepejayun AaHHbIX.

MepBbIi TUN NMapameTpoB onpeAenseT 06Ly0 WWUPUHY NOOChbl NPOMyCKaHWa A5 OA4HOW nepejauyu.
MapameTpsbl, cBsi3aHHble C 3P EKTUBHOCTLIO Nepefayn AaHHbIX, AOMYCKalT KOMMNPOMMUCC MEXAY EMKOCTbIO
(nonesHoi 6UTOBOI CKOPOCTLIO Nepegayn AaHHbIX) Y YCTOWYMBOCTbIO K LUYMaM, MHOTO/ly4YeBbIM pacnpocTtpa-
HEHMEM 1 LOM/IEPOBCKNM 3hDEKTOM.

3.2 CTpyKTypa cuctembl

3.2.1 Peanusauusa cuctembl DRM Ha nepegatoLeli CTOpoHe PYHKLMOHaNbHO A0/HKHA COOTBETCTBOBATL
CTPYKTYPHOI CXeme, NpUBEAEHHON Ha pucyHke 1.

3.2.2 O6wwnii NOTOK MHEhopMaLMK pasINyHbIX KaccoB COAEPXKNT;

- NOTOK ayANOAAHHbIX;

- NOTOK JaHHbIX;

- uHdpopmaumio FAC-kaHana (Fast Access Channel);

- nHpopmauyuio SDC-kaHana (Service Description Channel).



FOCT P 54717—2011

PucyHok 1 — CTpyKTypHas cxema nepegatueit yactn cuctemol DRM

3.2.2.1 TloToKayAnoAaHHbIX U NOTOKAAHHbIX COAepXaT MHopMaLmnio kaHana oCHoBHOro cepsuca MSC
(Main Service Channel). B aTom kaHane fo/mkKHa 6bITb NpeAycMOTpeHa BO3MOXHOCTb UCNONb30BaHUA 3ape-
3epBUPOBaHHbIX CUTHAIOB A1 KOAWPOBAHUS CUTHA/I0B ONOBELLEHUS TPaXAaHCKOV 060POHbI 1 Ype3BblYaiHbIX
cuTyauuid, NpuHATBLIX B Poccuiickoin ®epepavmu.

CncTemMa onoBeLleHns HaceneHms AomxkHa obecneunsaTtb paboTy B CieAyOLWnNX pexmmax:

- aBTOMATM3NPOBAaHHbLIV pexum nepegayv MHopMaLun WAN CUTHANOB OMOBELLEeHWUS Mo KoMaHaam,
nocTynawowuM OT aBTOMaTU3NPOBaHHOW cucTembl onoseleHns (ACLO). — paHHbI pexvm paboThbl
OCHOBHOIA:

- HeaBTOMATU3NPOBAHHbIN pexuM nepegayv MHHOPMAaLLMN UM CUTHANIOB OMOBELLEeHNA C NOAKTIYEHNEM
06bekTa Ha Bpems nepefayn K kKaHanam CBA3u;

- pexvMm nepefjayv peyeBoil MHAOPMaLMU HacesleHuo u3 CTyAuil pajvoBeLlaHus C nepepbiBOM
nporpaMm BeLlaHus unu (No peLLeHmnio NOCTOSHHO AeliCTBYIOLLMX OpraHoB ynpasnexnusa PCYC)c pabounx mect
[eXXypHOro nepcoHasna opraHnsauuii CBsi3u, onepaTopoBs CBA3M, paAvoBelyaTebHbIX U TeIeBU3NOHHbIX Nepe-
[atoLW X CTaHUNA;

- peXxvuM nepegaun peyeBoil MHGOPMaLUM HaceneHuo 13 CTyauii paavmoBeLlaHns, pasMelleHHbIX Ha
3anacHbIX MyHKTax yrpasfieHns;

- B cucteme DRM ans ueneii onoBeLleHnss MOXeT (DOPMUPOBATLCS AOMNONHUTENbHbIA MyNbTUNIEKC,
COOTBETCTBYIOLWMIA MO napameTpaM OCHOBHOMY MyNbTWUNAEKCY (AONOMHUTENbHbIA MYNbTUNIEKC AO0/MKEH
cofepxaTb BO BCEX ayAno- 1 peyeBbIX KaHasiax CoobLLeHNs ONoBeLLEeHNS).

3.2.2.2 FAC kaHasn (kaHan 6bICTpOro 4ocTyna) Co4epXnT MHopMaL Mo 0 napaMmeTpax pagnovyacToTHO-
ro crnekTpa (LWMpWHa nNosochkl, TMN MOAYAALMKU, TUM KOAMPOBAaHUS), XapakTep nepegasaemoii nHopmaLmm
(ayavogpaHHble), ykasaTenb s3blka.

3.2.2.3 SDC kaHan (kaHas onucaHus ycnyr) coaepXuT MHopmaLmio, OTHOCALLYHOCSA K YCIOBHOMY [OC-
Tyny. nporpammy nepegad, nHgopmanmio 06 aBTOPCKUX Npasax, a Takke faeT cBefeHnsa 06 anbTepHaTUBHbIX
yacToTax, Ha KOTOpbIX NepejaeTcs Taxe nporpaMmma.

3.2.3 Kopep uUcTouHvKa u npeasaputesibHble Kogepbl NpeobpasytoT BXOAHbIE MOTOKM B COOTBETCTBYIO-
Wi unucppoBoli hopmart nepegayn. B cnyyae ncxogHoro ayamokoamposaHmns hyHKLMOHaIbHbIE BO3MOXHOCTU
KoZepa UCTOYHMKA BKIOYAOT MeToAbl adhhekTMBHOIO cxatua ayavocurHana. Lindposbie NOTokM ¢ BbiIxoda
Koflepa UCTOYHUKa U NpefBapuTelbHOro Kogepa fAaHHbIX cojepxaT ABe vacTu, TpebyloLne pa3nyHblX ypoB-
Hel 3aLnTbl OT OWNGOK B COOTBETCTBYIOLEM KOAepe kaHana. Bce nepefgasaemble BUAbI MHDOPMaLUW AO/KHBI
MCMo/b30BaTh TE Xe fiBa YPOBHSA 3alUnTbl (HOpMasibHas 3aluTa u BbICOKas 3aluTa).

3.2.4 MynbTunnekcop KOMGUHMPYET YPOBHY 3aLLMTbl AAaHHbIX Y ayAVOCUTHANO0B B KaHase nepegaqu.

3.2.5 Ckpembriep obecneyvBaeT NCeBAOC/YyYaliHYyI0 CTPYKTYpy KOAOBONM NOCnefoBaTesibHOCTW, YTO
yMeHbLUAeT HeXxenaTelbHYI0 perysiipHoCTb B U3/ly4aeMOoM CUrHane.

4



FOCT P 54717—2011

3.2.6 KaHasnbHbIi kKogep fo6aBnseT M36bITOUHY0 MHhopMaLuio Kak cpeAcTBO A1 KBa3nbe3oLwnboyHoMi
nepegauu v onpegensiet npeobpasoBaHune LtpoBO KOANPOBaAHHON MHOPMaLLMK B siueitkn QAM.

3.2.7 lMepemexutenb syeek pacnpepenset nocnegosaresnibHole QAM fyelikn B nocnefoBaTelbHOCTb
AYyeek KBasncay4yanHbiM 06pa3oM, pasfesieHHbIX Mo BpeMeHN 1 yacToTe, AN obecneyeHuns ycTonumsoli nepe-
[ayn B KaHanax, napaMmeTpbl KOTOPbIX U3MEHAIOTCA B 3aBUCMMOCTU OT BPEMEHUN NYaCTOThI.

3.2.8 leHepartop nunoT-curHana obecneynsaeT CPefCTBO A5 NOYHEHUS B NPYEMHMKe MHhopMaLum o
COCTOSIHUW KaHas1a, YTOo NO3BOJISAET BbINOMHUTL KOrEPEHTHYIO AEMOAYALMIO CUTHana.

3.2.9 OFDM npeobpa3oBaTenb 06beAUHSET BCe Npuxosime Ludposblie notoku (MSC, FAC nSDC) un
pasmMeLlaeT Ux Ha 4acTOTHO-BPEMEHHOW CeTke.

3.2.10 T'eHepaTop OFDM npeobpasyeT kaxaoe MHoxecTBo OFDM siueek B COOTBETCTBYIOLLYIO BpEMEH-
Hyto o6nacTb curHana. Cumeosn OFDM nonyyatoT U3 3TOro NpefcTas/ieHns BO BpEMEHU, nocnefoBaTesibHO
BBO/AA UHTEpPBa 3aLMTbl B BUAE LMKINYECKOrO MOBTOPEHMSA YacTu CurHana.

3.2.11 MopynaTtop npeobpasyeT uudpoBoe npeacrtasneHne curHana OFDM B aHanoroBblii CUrHas B
athupe. 1O AelicTBME 3aBepluaeT uugpo-aHanorosoe npeobpasoBaHue, U Nocae NoJ0COBOIN hunbTpaymm
obecneunsaeTcsa Tpebyemas popma cnekrpa n3nyyeHHoro curHana.

3.3 KogupoBaHue UCTOUYHMKA MHpOpMALLUK

B cOOTBETCTBUY C YCTAHOB/IEHHLIMY NpasuIamm, orpaHNyBaloLW MMM NONOCY YaCTOT 3UPHBIX KaHa0B
B AnanasoHe yactoT Hmxe 30 ML 1 napameTpaMmmn NnpuMeHseMbIX METOA0B KOAVPOBAHNSA U MOAYNSALMUN, CKO-
pocTb nepegayn nHopmMaLmm B 6UTax AO/HKHA HaxoAUTbCs B npefenax oT 8 (MONOBMHHbIE KaHasbl) A0
20 k6uT/C (cTaHAapTHbIe KaHanbl) A0 72 K6UT/C (CABOEHHbIE KaHabl).

[ns focTMXeHNa oNTUMasbHOrO KayecTsa npu 3afaHHoi CKopoCcTW nepeAayn nHdopmauum B 6utax B
CcUCTEME [O/MKHbI UCMOMb30BAaTLCA CNneayoLme MeToAbl KOANPOBAHNUA NCTOUYHMKA UHGDOPMALLUN:

- MPEG-4 AAC (Advanced Audio Coding) — ycoBepLUeHCTBOBaHHOE ayAuoKoAMpOoBaHuWe, BK/IYalo-
LLlee YyCTONYMBOCTb K OLIMGKaM, /15 06LLEero MOHOOHNYECKOTO 1 CTEPEOGOHNYECKOTO 3BYKOBOrO pajmoBe-
LwaHus;

- MPEG-4 CELP (Code Excited Linear Prediction) — kogmpoBaHue ¢ NMHeNHbIM NpejckasaHuem ans
YCTONYMBOWA K OLLIMGKaAM Nepejayn peyn B MOHOOHNYECKOM 3BYKOBOM pajvoBeLLaHn B cny4yasx, koraa Bo3-
MOXHa TO/IbKO HM3Kas CKOPOCTb Nepedayun nHgopmauum v korga cneynanbHo TpebyeTcs Bbicokas ycToiuu-
BOCTb K OLIMOKaM;

- MPEG-4 HVXC (Harmonic Vector Excitation Coding) — rapmoHu4eckoe KogupoBaHWe C BEKTOPHbIM
BO30YX/JeHNeM [/19 OYEHb HU3KO CKOPOCTU Nepejayun peyn n gnsa ycToiunsoli K olumbkam nepefayv peyu B
MOHOOHNYECKOM 3BYKOBOM pajnoBeLLaHn, 0COBEHHO XOPOLLO MPUMEHUMOM AN151 peYeBbIX 6a3 AaHHbIX;

- SBR (Spectral Band Replication) — konupoBaHue cnekTpasbHbIX NOSI0C, NPUMEHAeMoe B ayamno- 1
peyeBOM KOAMPOBaHMU, YTO NO3BOISET AOCTUYb MOJTHOW LUMPWHBI MOM0CHI NPONYCKaHWA ayAmno- Y peyeBbIX CUr-
HanoB Npw HXU3KOI undpoBoii ckopocTu (MeToa NnpuMeHumM ans AAC. CELP n HVXC);

- PS (Parametric Stereo) — napameTpuyeckoe CTepeo, SBNAIOLWEECS YyCOBEPLUEHCTBOBaHHbLIM cpef-
CTBOM ayAuvoKOAMPOBaHUSA, KOTOpPOe Mno3Bo/sieT obecneynTb CTEPeOKOoAMpPOBaHWE MNpu HWU3KOW CKOPOCTU
nepegauiu;

- MPS (MPEG Surround) — cTtaHgapT cxxaTust MHOroKaHabHOro aymo A1 06beMHOro 3By4aHus, ABAs-
IOLNIACA MHCTPYMEHTOM YNyYllEeHNs KOAMPOBaHWA ayano, KOTOPbI NO3BONSET yUNTbiBaTb MHOrOKaHanbHoe
KOAMpOBaHNe Ha HU3KNX BUTOBBLIX CKOPOCTAX;

- hopmat TPaHCMOPTHOro GUTOBOrO NOTOKA CXEM KOAMPOBAHWUS UCTOYHMKA MOAUMULMPOBAH C LieNbo
yAoBneTBopuTb TpeboBaHnsa cuctembl DRM (chopmuposanmne ayanocyneptpeiiMoB 1 BO3MOXHOCTb NCNOSb-
30BaHUsl HepaBHOW 3aWuTbl oT ownbok — UEP).

3.4 Pexumbl nepegayu

3.4.1 MapameTpbl, CBA3aHHbIE C LUNPUHON NONOCHI MPONYCKaHWA curHana

LnprHa nonockl 3athmpHOro kaHana B 3ByKOBOM pajuoBeLlaHuu B guanasoHe yactoT Huxe 30 MIy B
cooTBeTCcTBUYM C AokyMeHTOM No 140 MKKP. okTsa6pb 1974 1. (3) u BAPK BUPB — 87 (4] cocTaBnsert:

- BananasoHax H4un CY — 9 kl'y;

- BAnanasoHe BY—10 kI,

Cuctema DRM cnpoekTrpoBaHa A1 UCMNOJIb30BaHUA:

- B Npefenax ykasaHHbIX HOMUHA/bHbIX 3HAYEeHWI LWMPKHBLI NOMOC AN1A YA0BNETBOPEHUSI Tpe6oBaHNAM
TeKyLLero nosioXeHns 4acToTHOro NaHNPOBaHNS;

- B NpeAenax nosIoBMHbI WMPUHbI yKa3aHHbIX nonoc (4.5 nnn 5 kMy) 4ns obecneyeHns umgpoBoro 3ByKo-
BOrO pajnoBeLLaHns COBMECTHO C aHanorosbiM AM BeLlaHunem;

- BNpegaesnax yABOEHHOW WwWupuHbl nonoc (18 unu 20 kMy) ans obecneyeHns 60bLUei eMKOCTM Nepegayn
1 TOMIbKO B TEX C/IyYasiX, Korga orpaHMyeHuns 4acToTHOro NNaHnpoBaHMs AOMYCKaoT Takyto BO3MOXHOCTb.
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3.4.2 MapameTpsbl, CBSA3aHHbIEe C 3 P EKTUBHOCTLIO Nepefaymn

[ns no60ro 3Ha4eHNs WUPKHLI NOSI0CHI NPONYCKAaHWA CUrHana fo/KHbI 6bITb YCTAHOB/IEHbI NapameTpbl
ahhekTMBHOCTM Nepepayn, obecneyvBalrole BO3MOXHOCTb KOMNpoOMMUCCA MeXAY MOMe3HOW CKOPOCTbio
nepegaun nHgopmMalmmn B 6uTax 1 yCTonyMBOCTbIO K LUYMY, MHOTO/ly4EBOMY pacnpocTpaHeHuto n adekTy
[onnepa.

MapameTpbl ahEKTVBHOCTM NoApasfensaoTcs Ha ABa Tuna:

- napameTpbl CKOPOCTU KOAMPOBAHNSA N CUTHANIbHO-KOA4,0BOW KOHCTPYKLMKW, UCNOMb3yeMble A5 nepeaayn
JaHHbIX:

- napameTpsbl cumBosioB OFDM, onpegenstolme cTpykTypy cumaonos OFDM, koTopas ncnosib3yeTcs B
3aBMCUMOCTU OT YC/I0BWIT pacnpocTpaHeHuns B 3(OUPHbIX KaHanax.

B 3aBUCMMOCTM OT TpeBYyEMOr0 yPOBHS 3aLUMUThbl OT OLUIMGOK, CBA3AHHOW C KaXa0i cepBrCHOI NHopma-
uveid. fomkeH obecneumBaTbCA P ONLMIA, NO3BONAIOLWMNIA LOCTUYL OHOTO MY ABYX YPOBHE 3alUThI.

YpoBHU 3alMTbl JO/MKHbI 06ecneynBaTbca M60 BIBOPOM CKOPOCTU KOAVPOBaHMA KoAepa kaHana, nm6o
BbI6OPOM Nopsifika CUrHaIbHO-KOA,0BOM KOHCTPYKUMK (Hanpumep, 4QAM. 16QAM. 64QAM) nnun nepapxumyec-
Ko Mogynsumei.

[Nna TMNNYHBIX YCI0BWIA pacnpocTpaHeHus paAnoBosH B AnanasoHax 4acTtoT Huke 30 Ml L yCcTaHOB/EHbI
peXuMbl NOMEeX0yCTONYMBOCTH, NPUBEAEHHbIE B Tabnuue 1.

Ta6nuya 1— Ncnonb3oBaHne pexnMoB NMOMEXOYCTONYMBOCTU

Pexum TUNUYHbIE YCNOBUS PACNPOCTPAHEHMS
NOMexXoyCToiunBOCTH Y pacnpoctp
A [aycCcoBCKNI KaHan C HE3HAYNTEIbHLIMY 3aMUPAHUSAMN
B YacToTHbIE ¥ BPEMEHHbIE U36MpPATENbHbIE KaHa/bl C Pa36poCcoM AMTENbHbIX 3afepXek
C AHaNOTMYHbI peXuMy MOMeXoyCTOMYMBOCTM B. HO c 60siee CWUbHLIM [AONIEPOBCKUM
cABUTOM
D AHA/IOTMYHbIV PEXUMY MOMEXOYCTORYNBOCTM B. HO C 6ONbW UMY 3a4€PXKAMU 1 AONIEPOB-

CKUM CABUTOM

Mpw 3ag4aHHO Noa0Ce NPOMYyCKaHUs pas/inyHble PeXnMbl MOMEX0YCTORYMBOCTU [O/MKHBI 06ecneynsaTtb
pasnunyHble 4OCTYMHblE CKOPOCTU Nepeayun faHHblX. [epefaBaeMblil CUrHa cogepXuT nocaefoBaTelbHOCTb
cumonoB OFDM, kax/blii CUMBO/1 COCTOMT M3 3aLMTHOIO MHTEpBana, 3a KOTopbIM CieayeT Tak HasbiBaemas
nonesHas yacTb cumsona. Kaxablii CUMBON ABNSieTCA CYMMOW K OTpPe3KoB CUHYCOW/bl, PABHOMEPHO pa3sHe-
CEHHbIX M0 YacToTe. Kaxablii 0TPe30K CMHYCOUAbI, Ha3biBaeMbli «A4elikoii», nepefaeTcs ¢ 3alaHHOn amnau-
TYyfOM n ¢ha3oli M cooTBeTCTBYyeT no3vuum Hecyleil. Kaxpas Hecywas o603HayaeTcs WHAEKCOM K,
npuHagnexawum nHtepsany [femn. kH (K = 0 COOTBETCTBYET ONOPHON Hecyllel yacToTe nepegaBaemMoro
CcurHana).

BpemeHHble napameTpbl cMMB0O/10B OFDM BbipaxatoTcs B BUAE MHOXWTE e a1IeMeHTapHOoro nepuoga
BpemeHu I, KoTopblii paBeH 83'/3Mkc.

[na pasHbiX peXxvMoB NOMEX0YCTOWYMBOCTU BpeMeHHble napameTpbl cumBonos OFDM fomkHbI 6bITb
paBHbl 3HAYEHWAM, yKasaHHbIM B Tabnuue 2.

Ta6nuuya 2 — MNapameTpbl cumBonos OFDM

PexuM nomexoycToiiumBocTu
Cnucok napameTpos

A B c o

7. MKC 83/, 83"/, 83/, 83'/j

7*. MC 24 21'/» 142j 9'/»
(288 x I (256 x I (176 x 7) (112 x 1)

ramc 2\ S'ls s'lj 77>

T<n 1/9 14 4/11 11/14

T,» 7.+ T, mc 2621 262a 20 162/

7t mc 400 400 400 400
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4 PeXuwmbl KOOUPOBaHMUA UCTOYHUKOB. KoaupoBaHue aynnocmurHanos

BapuaHTbl KOAUPOBaHUSA U AeKOANPOBAHUS CUTHAIOB B ccTeMe DRM nokasaHbl Ha pUCyHKe 2.

6)

PucyHok 2 — KoguposaHue (a) n fekogupoBaHue (6)UCTOYHUKOB ayMOCUTHANOB

4.1 KopuposaHue ayauno AAC

[ns 0606L,eHHOro KogMpoBaHUS ayanocurHanos ncnonblyetcs Habop npasun Advanced Audio Coding
(AAC) ctanpgapta MPEG-4 (ctaHgapt MCO/M3OK 14496-3) [6] kak Hanbonee noaxoasiunii 4N NPUMEHEHNS B
cucteme DRM.

KoHkpeTHbIMK ocobeHHocTMY peanu3auun notoka AAC B pamkax cuctembl DRM siBnstoTes:

- AAC MOXeT ucnosib3oBaTbCA Ha /1060l CKOPOCTU, YCTaHOBMEHHas 6utoBas ckopocTb AAC paBHa
20 6uT/c pgnsa pexunmoB ycToiunsoctu A. B. C. D (cm. Tabnuuy 1);

- lONYCTUMbIE 4acTOThbl AUCKPEeTM3aL My cocTaBnsaoT 12 n 24 kl'u ana pexvuvos A, B. C n b,

- ANVHa npeobpa3oBaHuna cocTasseT 960 0TCYETOB, Tak YTO OANH ayanodpeiim cooTBeTCTBYET Mo Bpe-
mMeHun 80 nnn 40 mc (Npu yacToTax guckpetmsaumnmn 12 n 24 kl'y, cCOOTBETCTBEHHO), UTO TpebyeTcs ANs yBA3KU
anvH cpeiimo CELP 1 AAC Tak. uTo6bl ayanocynepdpeiim AnutenbHocTbio 400 MC (pexrMbl yCToRYMBOC-
TMA. B. C n D) cocTosin 13 Lesioro 4vicna ayamogpenmos;

- 5unu 10ayamodpeiimoB 06beANHAITCA B O4MH cynepdpeinm AnutenbHocTbio 400 mc. Ayanodpelimbl
B ayavocynepgpeiMax 3akoAnpoBaHbl BMECTO Takum 06pa3omM, 4To Kax bl aygmocynepdpelim nmeeT nocTo-
AHHYI0 A/IUHY. T. €. 06MeH 6uTamy Mexay ayanodperimamy BO3MOXEH TO/bKO B Npegesiax 04HOro ayamocy-
nepcpeiima. OguH aygmocynepdpeiim Bcerga pasmellaeTcs B OAHOM /1OTMYeckoMm chpeiime, NO3TOMy He
TpebyeTcsA HUKaKOW AONOTHUTENTbHOW CUHXPOHU3aUNUW ANA ayAnoKoaMpoBaHus. BHyTpu aygmocynepdpeima
yCcTaHaBNUBaOTCA rpaHuLbl chpeiima nyctaHoBok UEP;
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- npumeHeHne UEP B 6utoBom notoke AAC ob6ecneumnBaeT 60/1ee ycToliunBy0 paboTy Npu BbICOKO Yac-
TOTe 6UTOBbLIX OLIMGOK. HepaBHas 3aLimTa OT OLWM60K 06ecneynBaeT NOBbILEHHYIO 3aLLUTY OT OLLIMGOK Hanbo-
nlee 4YyBCTBUTE/IbHOW K OWIMOKaM 4acTu WMHOpMauuv VM HOPMasbHYl 3awuTy ANS OCTaBLIelcs 4acTu
nHdopmaLmu.

4.2 MPEG-4CELP kogupoBaHue

MPEG-4 CELP (kogupoBaHue c NnHeliHbIM npeackasaHnem, ctaHgapt MCO/M3K14496-3. Bepcus 2) —
peyeBoe KOAMPOBaHWE NPUMEHAEeTCA A5 NONyYeHUs NPMEMIEMOr0 KayecTBa nepejayun peun npy 6uToBbIX
CKOPOCTSX CYLLLEeCTBEHHO HVXe CTaHAapTHbIX (Hanpumep, paboTa Ha «MosI0BUHHOWM» CKOPOCTU Npu 8 KOUT/C).
Mcnonb3oBaHye 3TOro peyeBoro kogepa no3sBonseT:

- BMECTO OZIHOW ayAnonporpaMMbl Ha ckopocTroT 20 f0 24 K6UT/c nepeAaBath fBa WA TPW peveBbIX CUr-
Hana co CKopoCTbio 0T 8 40 10 KOGUT/C KaxAbIi, 06ecneynBas napannenibHble peyesblie nepejauu;

- nepefasaTb peyeBble NPorpaMMbl B LONOIHEHUE KayAMonporpaMmve;

- obecneynBaTtb 605€€e BbICOKYIO 3aLiUTy OT OWNGOK B peyeBOM KaHase npu CKOPOCTU KOAUPOBaHUSA
8 kébuT/c.

OcHoBHbIMU xapakTepucTukamm MPEG-4 CELP kofgvpoBaHus ABAAIOTCA:

- 4yacToTbl AgnckpeTnsaummn 8 unm 16 kry;

- buToBble ckopocTu oT 4 Ao 20 K6uT/c;

- YCTOYMBOCTb K OLInGKaM;

- 06beuHeHue Lenoro yvicna gpeiimos CELP B oguH ayguocynepdpeiim.

4.3 MPEG-4 HVXC koguposaHue

MPEG-4 HVXC (rapMOHMYecKoe KoampoBaHue ¢ BEKTOPHbIM BO36YXAeHNeM) — pedeBoe KoAupoBaHue
NCMonb3yeTcs B pexumax yctoinumsocTu A. B. C 1 D 4na nonyyeHuns yA0BNeTBOPUTENBHOIO kKayecTBa nepeja-
4u peyuun npu OYeHb HU3KMX BUTOBbLIX CKOPOCTAX, HanpumMmep A0 2 k6ut/c. Paboune 6utosble ckopoctn HVXC
OTKpbIBAIOT HOBble BO3MOXHOCTU cucTeMbl DRM. Takune Kak:

- peueBble NporpamMmbl B A4OMNOIHEHME K aygnonporpamme;

- MHOTOf13bI4YHOE BellaHue;

- XpaHeHne MHOXeCTBa NporpaMm B NaMsATH, Taknx kak HOBOCTH, 6a3a faHHbIX MPUEMHMKA Ha kapTe pac-
LwmpeHuns (HanpymMep, Ha hNaw-namMaTn o6emom 4 MB MoXeT xpaHuTbes 4,0 4,5 4 paguonporpamm);

- U3MeHeHue Maclutaba BpeMeHW A1 6bICTPOro BOCMPOU3BEAEHUA WM MPOCMOTPA XPaHALWMXCA
nporpamm;

- Nepejauv ¢ BbICOKO 3aLLMTON OT OLLIMBOK C MCNOb30BaHMEM UK 6e3 MCNob30BaHNA MeTo0B nepap-
Xnyeckoi Moaynauum.

OcHoBHbIMY XapakTepucTrkamm HVXC koanposaHna ABIAIOTCA:

- yacTtoTa guckpetusauum 8 Ky,

- 6BTOBbIE CKOPOCTY 2 1 4 KOUT/C AN KOANPOBAHUSA C PUKCUPOBAHHON CKOPOCTbIO;

- BpPeMEeHHOW macTab 1 cTeneHb CXaTnsa NPOn3BOSIbHbLIX OTK/TOHEHWIA;

- NoAJepPXMBAETCA CUHTaKCUC 3alUunTbl OT OLWMOOK, BO3MOXHO Mcnosib3oBaHne mexaumama CRC ans
ynyyLleHus yctoinumBocTu 6utoBoro notoka HVXC B kaHanax, NofBepXeHHbIX OLLInMbKam;

- hopmmpoBaHmne NOCTOSHHOrO Lenoro yncna cpeimos HVXC (20) ansa aygmocynepdperima.

4.4 SBRkogupoBaHue

SBR (konupoBaHue crekTpasibHOli Noaockl) UCNOMb3yeT METOZ KOMMPOBaHWS CneKTpasibHOW Mooch
Ansa obecneyeHnss NpMemMnNemMoro cybbekTMBHOrO KayecTsa aymo- U peyeBbIX CUTHaI0B NPU HU3KNX BUTOBBIX
CKOPOCTSIX.

3apaveli SBR aBnseTcsa Bocnpon3BeAeHne BbICOKOYACTOTHOM YacT! NOOCkl YacTOT ayAuo- U peyeBbixX
CUrHasnoB, KOTopas He MOXeT 6bITb BOCNPUHATA KOAePOM. UTo6bl 4OCTMYb 3TOr0 Hanbonee NoAXOAAWMM CNo-
cobom. B GUTOBOM MOTOKe [O/HKHA NepefaBaTbCA HekoTopas A0NOSHMTEeNbHas WHdopmauus, KoTopas
NCNosb3yeT 40110 GUTOBOM CKOPOCTU, [OCTYNHOM KoAepy. DTa AONONHUTENbHASA UHGhOpPMaLNs n3BnekaeTcs n3
MOJIHOTO ayAuocurHana [0 ero KOoAMpOBaHWs U oGecneuymBaeT BOCMNPOM3BELEHUE BbICOKOYACTOTHbIX
COCTaBNSALWNX NOC/e 4eKOANPOBaHNS ayAnopeyun.

4.5 PSkogupoBaHue

[ns noBblWEHUs KayecTBa CTepeocurHana npy HU3KMx GUTOBLIX CKOPOCTSX NPUMEHSeTCA Kogep napa-
meTpuyeckoro ctepeo (PS). CpeacTBa napameTpUYecKkoro CTepeo MOryT UCNO/Ib30BaTbCs B KOHhUTypaumax
AAC ¢ SBR (npocunb AAC BbicoKoii adhcpekTnBHOCTM MPEG). O6Lan nges PS kogmpoBaHus cOCTOUT B nepe-

Aadye AaHHbIX, ONUCbIBakLWKUX CTepeokapTuHy, napasnesibHo C MOHOCUTHa/1I0M B Ka4ecTBe ,D,OﬂOfIHVITeﬂbHOVI
MHCbOpMaLl'I/IM. OTa fononHuTensLHas CTepeOI/IHCbOpMaLlMﬂ O4YeHb KOMNaKTHaA u Tpe6yeT Nnilb He3navnTeb-
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Holi fonn LM poBOro NoToka, o6ecrneumBas MakCHMaibHOE KayecTBO MOHOCUTHana B pamkax JOCTYMHO
06LLeil GUTOBOI CKOPOCTW.

4.6 MackupoBka olWn60oK

[ns kaxporo ayguokogepa, a Takxe ana cpefcts SBR 1 PS npumeHseTcs mackmpoBka ownbok, koTopas
npoussoantca DRM gekognepom.

4.7 KoguposaHue MPEG Surround (MPS)

Kogep MPS ucnosnb3yeTcs A5 COBMECTHOrO MOHO/CTEPEO MHOrokaHasbHOro koguposaHus. MPEG
Surround ctaHgapT3oBaH kak MPEG-D. vacTb 1 (cm. MICO/M3K 23003-1) (5]. T0T cTaHZapT onvcbiBaeT:

- KoAVpoBaHMe MHOrokaHaslbHbIX CUTHa/I0B Ha 6a3e Npeobpas3oBaHHbIX BHU3 CUTHAN0B OPUTMHANIBHOMO
MHOroOKaHa/IbHOro CUrHasia u CBA3aHHbIX MPOCTPaHCTBEHHbIX NapaMeTpos. VMcnonb3yeTca camasn Hu3Kas CKo-
poCTb AN KOAUPOBAHNA MHOTOKaHa IbHbIX CUFHAMNO0B, Takas Xe. Kak 418 npeo6pa3oBaHHOro BHU3 MOHO- UK
cTepeocurHasna, BK/IIOYEHHOTO B MOTOK fAaHHbIX. CrefoBaTesibHO, MOHO- WN CTEPEOCUrHasl MOXET 6biTb
[JOMNOJIHEH K MHOTOKaHa/IbHOMY B BUIE OYEHb MasibIX [JOMOJ/THUTENbHBIX AaHHbIX;

- buHaypasnbHoe fekogmposaHue notoka MPEG Surround, gatoLiee BO3MOXHOCTb NPOC/yLIMBaThL Yepes
HayLLHUKN CTepeo3ByYaHue;

- YNyYLWEHHbI MaTPUYHbI/ PeXUM, KOTOPbIA fonyckaeT MHOrOKaHa/lbHOe npeobpasoBaHue BBEPX CTe-
peocurHanos 6e3 obbiX NPOCTPAHCTBEHHBIX NapaMeTpos.

MpreMHKKK, He noafepXnBaloLLme MHOrOKaHa/lbHOe ieKOAMPOBaHNe, MOryT eKOANPOBaTb HemMoantu-
LMPOBaHHbI/i MOHO- U1 OCHOBHO CTepeocurHarn.

5 OnpegeneHve mynbTuUnaekca

5.1 CocTtaB MynbTUniekca

Cynepdpeiim DRM nepepgaun (My/ibTUMNIEKC) COCTOUT W3 TPeX KaHasI0B: KaHasl OCHOBHOIO cepsuca
(MSC). kaHan 6bicTporo goctyna (FAC) u kaHan onucanusa ycnyr (SDC). MSC cofepXuT gaHHble 0 cryxbax.
FAC npepocTtaBnsfeT MHOpMaLuio O LWMPUHE KaHana u gpyrue nofobHble napameTpsbl, a TakkKe COAepXuT
MHhopMaLMIo 0 Bbibope ycnyr Ans 6bIcTporo noucka nporpamm. SDC HeceT MHhopmaLmio o cnocobax gekoaun-
poBaHuna MSC, novicka anbTepHaTUBHbLIX UCTOYHWKOB TEX XXe AaHHbIX M aTpubyToB YCAyr BHYTPW MynbTUNNEK-
ca. OH TaKxe MOXeT BK/lo4aTh CCbI/IKM Ha OJHOBPEMEHHO NepefaBaemble aHaI0roBble CYX6bl.

5.2 KaHan ocHoBHOro cepBuca. CTpykTypa kaHana

MSC (kaHaJ1 OCHOBHOIO CepBu1Ca) COAEPXUT OT OHOTO0 10 YeThbIPeX NOTOKOB. Kaxablii NOToK pasgenseT-
Csi Ha nornueckne peimMbl AMHO 400 MC Kaxablid. AyAUONOTOKM COAEPXaT CKaTblii ayANoCUrHan 1 onuymo-
HaslbHO MOTYT HECTU TEKCTOBble COOGLLEeHUs. TOTOKM JaHHbIX MOTYT 6bITb COCTAB/EHLI U3 MAKETOB AaHHbIX,
cofepXalymx MHDOPMAaLMIO 4,0 YETbIPEX YACTUYHBLIX NOTOKOB. AyAMNOC/YX6a COCTOUT U3 O4HOT0 ayAnonoToka
. ONMLUMOHANBLHO, U3 OAHOI0 NOTOKA A@HHbIX MU OAHOTO YACTUYHOTO NOTOKA AaHHbIX. Cyx6a faHHbIX COCTOUT
13 O4HOTO MOTOKA JaHHbIX UM OJHOTO YAaCTUYHOTO MOTOKA AAHHBIX.

Kaxkaplii nornueckumii gopeiim 06bI4HO COCTOMT M3 ABYX YACTel, Kaxaas Co CBOUM YPOBHEM 3aLLuUThl. J1u-
Hbl KaXX[,0l1 U3 YacTeli ycTaHaBNMBalOTCA HE3aBUCUMO. HepaBHOMepHasi 3alL1Ta oT oLWMGOoK A/1s NoTokKa o6ec-
ne4ynBaeTcsl yCTAHOBKO pa3HOro ypoBHS 3aluUTbl 4151 TUX 4BYX YacTeil.

5.3 KaHan 6bICcTpOro goctyna

5.3.1 CTpyKTypa kaHana

Kaxpblii dhpeiim nepegaun cofepxut 610k FAC. Bnok FAC cofepXuT napameTpbl, KOTOPble ONUCbIBAOT
KaHas, U napameTpbl, KOTOpble ONWUCLIBAOT OAHY WU ABe cnyx6bl, BMecTe ¢ CRC (Cyclic Redundancy
Check — LMKANYECKNI KOHTPOJTb C N36bITOYHOCTHHO).

Onsa pexumos yctoitunsoctn A. B, C n OgomxeH nepefaBaTbCa 04MH HA60p NapaMeTpoB C/YXObl.

Ecnu mynbTunnekc Hecet 6o51ee 04HON CNYXObI, 419 ONUCAHUS BCEX CNYXO TpebyeTca HeCKobKo 6/10-
KoB FAC.

5.3.2 MapameTpbl kKaHana

KaHnan nveeT cnegytowve napameTpbi:

- thnar6asoBsblii/paclumpeHHblii — 1 6uT;

- ugeHtTudmkauns — 2 uta;

- onar RM — 1 6uT;

- 3aHMMaeMblii cnekTp — 3 6uTa;

- donar rny6uHbl nepemexeHuns — 1 6ut:

- pexum MSC — 2 6urta:
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- pexum SDC — 1 6urT;

- YnCno Cnyx6 — 4 6uta,;

- UHOEKC pekoHdurypaumm — 3 6uta;

- dhnar nepeknoyeHmna — 16ur;

- rfu — 16wuT.

5.3.3 [MapameTpbl CAYXO6bI

Cnyx6bl UMeIOT criegyoLne napameTpsbi:
- ngeHTucnkaTop cnyxbbl — 24 6uta;

- KpaTkuii ngeHTndmkatop — 2 6uta:

- MHAuKaTop ayano CA — 16uT;

- A3blK — 4 6UTa;

- hnarayanogaHHole — 1 6uT;

- onucaHmne cnyx6bl — 5 61TOB;

- uiavkatop CA faHHbiXx — 16uT;

« rfa — 6 6uToe.

MapameTp «sA3bIK» AO/IKEH CoAepXaTb KOAbI A3bIKOB LieNeBoli ayAnTopum, kak nokasaHo B Tabnuue 3.

Tab6nunya 3 — Koabl S3b1KOB

[lecaTnyHblii Homep A3bIK [LecaTnyHblli Homep A3bIK
0 A3bIK He yKkasaH 8 XuHgn
1 Apab6ckunit 9 AnoHCKNiA
2 Bexranu 10 fABaHCKNit
3 Kutalickuit (MaHgapuH) 11 Kopeiickuii
4 FonnaHacknin 12 MopTyranbckuii
5 AHIANACKNIA 13 Pycckuii
6 ®paHuy3ckuin 14 WcnaHckuii
7 Hemeuknii 15 Opyroit s3bik

MapameTp «onucaHue cnyxo6bi» AO/HKEH coAepXaTb KOAbl TUNOB NepefaBaemblX NPOrpaMmM COrfiacHo
Tabnuue 4.

Ta6nuuya 4 — Kogbl TUNOB nporpamm

Aei;:/E.lquoe Tun nporpammbl Ae?;:::oe Tun nporpammb!
0 HeTt Tuna nporpammel 16 Moropga/meTeoponorua
1 HosocTu 17 ®unHaHcbl/6usHec
2 Tekyuwne cobbiTna 18 [leTckne nporpaMmbl
3 WHopmaymna 19 CoumnanbHble BOMPOCHI
4 Cnopt 20 Penurnsa
5 O6pa3oBaHue 21 Mo3BoHK
6 Opama 22 MyTewecTBna
7 KynbTypa 23 OTabIX
8 Hayka 24 [xas
9 Pa3Hoe 25 KaHTpun
10 Mon-my3bika 26 HauvoHanbHas Mysblka
11 PoK-my3blka 27 PeTpo-my3bika
12 Nlerkas mysblka 28 HapogHasa my3bika
13 Nlerkas knaccuyeckas 29 [lokymeHTanbHoe
14 CepbesHasn knaccuyeckas 30 He ucnonesyetcs
15 Apyras my3bika 31 He ucnonb3yetrca — nponycTuTb MHAUKaTop

10
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5.3.4 LUuKnn4yecknin KOHTPOJb C U3BLITOYHOCTHIO

8-6MTOBbIV LMKINYECKNI KOHTPOSIb € N36bITOYHOCTLIO (CRC) A0/MKEH BbIUMCAATLESA C UCMONb30BAHUEM
napameTpoB KkKaHana W Cnyx6bl. [lpn 3TOM [AO/HKEH WCNOAb30BaTbCA MOMMHOMUANbHLIA reHepaTop
G8(x) = X* + X* +X3+ X2+

5.3.5 lMoBTOpeHue FAC

MapameTpbl kaHana FAC fos/mxHbl nepegasaTtbes B kaxaom 610ke FAC. MNapameTpbl cnyxoel FAC gns
OAHOW unu ABYX C/yX6 AOMKHbI MOCbINATLCA B kaxaom 6n1oke FAC. Ecnu Heob6xogumo 6onee ogHoro 61oka
FAC pgns coobueHna 060 Bcex cnyxbax B MynbTUNIEKce, TO AN BPEMEHU CKaHWPOBAHMSA NPUEMHUKa
CYLL,eCTBEHHYIO pOJib UrpaeT WwabioH noBTopeHus. Ecnu sce cnyx6bl ogHOro Tuna (Hanpumep, BCce ayauo- uim
BCe laHHble), mapameTpbl BCex CNyx6 AO/MKHbI NepefaBaTbCcs nocnefosaTenbHo. Ecnu npucytcTByet komoum-
Hauua cnyx6 ayamo- v faHHbIX, AO/KHbI nepefaBaTbCs WaboHbl, nokasaHHble B Tabnuue 5. Ecnu npucy-
TCTBYeT TOJIbKO 0fHa cnyx6a n ecnu 610k FAC coobuiaeT o ABYX Habopax napaMeTpoB c/yx6, To 06a Habopa
[OMKHbI UMETb UAEHTUYHOE HaMoJIHEeHME.

Ta6nuya 5— LWa6noHbl NOBTOPEHNUs NapamMeTpoB CAyX6 ANsS KOMBUHALUN CNYX6 ayano- U AaHHbIX

LabnoH nosTopexus

Yucno ayanocnyx6 Yucno cnyx6 AaHHbIX

Bnox FAC cofepXuT oanH Habop napameTpoB CryXGbl
A1A1A1A1D1

1 2 A1A1A1A1D1A1A1A1 A1D2

1 3 A1A1A1A1D1A1A1A1 A1D2A1A1A1 A1D3

2 1 A1A2A1A2D1

2 2 A1A2A1A2D1 A1A2A1A2D2

3 1 A1A2A3A1A2A3D1

3pecb A o3HavaeT ayanocnyx6y, a D o3HauaeT cnyx0y AaHHbIX.
5.4 KaHan onucaHus ycnyr

5.4.1 CTpykTypa

SDC 6110k B SDC gaHHbIX COAEPXMTCSA B OAHOM NepegaBaeMoM cynepdpelime.

SDC paccmaTpuBaeTcsi Kak OAMHOYHbIA kaHan faHHbIX. O6Was BesMuuMHa OTNPaBASEMbIX AAHHbIX
MOXeT 06ycnoBnmnBatb oTnpasky 6onblie ogHoro SDC 6/10ka. MNoatomy AFS nHaekc no3sonseT NpueMHUKy
nonyyaTb MHOPMAaLMIO O Nepegaye creyoLein yactu Tekywero SDC 6510ka 1 TakvM 06pa3om AaeT BO3MOX-
HOCTb MPOBECTN NPOBEPKY U Nepek/toveHne Ans aibTepHaTUBHOM YacToTel (AFS). MpaBuabHOCTb OYHKLN
o6ecneyeHa B FAC nHgukaunei, sepeH unn Het AFS nHAEKC, MHAULMPYOLWNIA NpUeMHKKy, korga AFS cyHKums
MOXeT AelicTBOBaTb.

SDC 6710k cOCTaB/1EH ceayowmum 06pasom:

- AFS vHpaekc — yKa3sbiBaeT KO/IM4ecTBO CBEPXKaApoB nepefaun, oTAeNnsAoWwmx gaHHeii SDC 6510k oT
CnefyloLero ¢ TeM Xe cofepxaHueMm, B pesysibTaTe Yero oCyL,ecTB/AETCA NOUCK a/lbTEPHATUBHBIX UCTOYHU-
KOB OJMHaKOBbLIX NpOrpamm:

- Nose flaHHbIX — CAYXUT ANA nepefayn gaHHbix SDC;

- CRC — KO[,0BOE€ C/10BO C/YXUT A5 MPOBEPKU Hanmums owm6bok B 6510ke SDC,

- 3aMnoJIHeHue.

5.4.2 O6beKTbl aHHbIX

B kaHane SDC nepegatotca 15 TUNOB AaHHbIX:

- 0 — onucaHue MynbTUNIEKCa:

-1 — mapkmpoBKa nporpamMm;

- 2 — napameTpbl YC/I0BHOrO AOCTYNa;

- 3 — uHbopmauumsa o yactotax paguocurdasios DRM, AM, YKB. UM. DAB,;

-4 — cnUcoK 4acToT pafnMoCUrHaNoB A5 6bICTPOro NOUCKa;

- 5 — nHdopmauma 0 NPUMEHEHUN, COLEPXUT OnucaHne Bcex nepefasaemMblix NPOrpamm;

- 6 — nogfepxka 06bABMEHNI N NEPEKNIOYEHNI;
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- 7 — onpegeneHue reorpadunyecknx painoHoB, AN KOTOPbIX HAO0P abTepHaTUBHbLIX YacToT obecne-
YeH;

- 8 — Tekyliee Bpems 1 aaTa;

- 9 — onncaHvie napameTpoB ayAnoKaHa10B, He06X0AMMOe ANA UX AeKOAUPOBaHUS,

-10 — napameTpsbl KaHanos FAC;

-11 — paHHble yCTaHOB/IEHUSA CBA3W, NO3BOAIOLWME HAXOAUTL anNbTePHATUBHbIE UCTOYHUKN OfUHAKO-
BbIX NPOrpamm;

-12 — A3blK BELWAHUS 1 CTPaHa,;

-13 — curHanunsaums anbTepHaTUBHON YacTOTbl, fleTanlbHOe onpeaenieHne paioHa;

-14 — napameTpbl FEC (Forward Error Correction) — npsiMmoe ncnpasseHue ownbok.

6 KaHanbHoe kogupoBaHue u moaynauusa

6.1 ApanTtauus nepefaBaeMoro mysnbTunsiexkca

Cuctema DRM cocTouT 13 Tpex pasnimyHbixX kaHanos. MSC (kaHan ocHoBHOro cepsuca). SDC (kaHan onu-
caHus ycnyr) n FAC (kaHan 6bicTporo gocTyna). V13-3a pa3nnymsa CBOMCTB 3TUX KaHAN0B B HUX NCNO/b3YOTCA
pasnuyHble CXembl KOAMPOBaHWA ¥ oTobpaxeHns. ObLiasa cxema npouecca KOAUMPOBaHWA NpuBefeHa Ha
pucyHke 3.

PucyHok 3 — ®yHKLUMOHaNbHasa 6/10k-CXxeMa KOAUPOBAHUS N MEPEMEeXeHNs

Bonee nogpo6bHo meTo KoanpoBaHusa npusoauTcs B ctaHgapTe FOCT P 54718-2011 (1].
6.2 KogupoBaHue. MHOroypoBHeBOe KOfVpoBaHue

Mpu KaHaNbLHOM KOAUPOBAHUU COObLLEHNS, NepefaBaeMble B kaHanax MSC. FAC n SDC. o6pabaTbiBa-
toTCA He3aBmcumo. KognpoBaHuio nogsepratTcs kagpbl (dpelimbl) MSC, 6nokun FAC n SDC

Mpouecc KoAMPOBaHUS KaHasa 0CHOBAH HA MHOTOYPOBHEBOI cXeMe KoAMPOBaHMs. MPUHLMN MHOTOYpPOB-
HEeBOro KoAMpPOBaHNA — ONTUMU3NPOBAHHOE COYeTaHVe KOAMPOBaHWA U MOLYALNN ANS LOCTMKEHUS NYYLLNX
XapakTepucTvk nepegaun. Pa3nunyHble ypoBHW 3aliuTbl 4OCTUralOTCA MPW pasnyHbIX KOMMOHEHTax Koaa,
KOTOpble peanunsyoTcs NepopmpoBaHHbIMU CBEPXTOYHLIMU KOAamW, NOSTyYEHHbIMW OT TOT0 Xe camoro mate-
pyHCKoro kofa. CKOpOCTb Kofia MOXET MEHATLCS B 3aBUCMMOCTM OT TPe60BaHMW K YPOBHAM 3aLLKTbl MHhopMa-
uMm oT owmnbok. 3aTeM NPOM3BOAMTCA BPEMEHHOE NepemexeHve 6UTOB. 3TO MOBbIWAET YyCTOWYMBOCTb
CUCTEMbI NPOTUB rPYNMOBbIX OLLUNOOK.

6.3 CurHanbHble co3BE34UA M OTOOPaXeHUA

[Mocne kaHanbHOro KOANPOBAHMA U NEPEMEXEHNS BUTOB NPOM3BOAMTCA NpeobpasoBaHne nHgopmaLum
B Tak HasblBaeMble «QAM-ueinku».

CTpaTerus oTo6paxeHus A8 kaXxaoi syelikv 3aBUCcHUT oT HasHavyeHus kaHana (FAC. SDC. MSC) v pexu-
Ma ycToinumsocTun. Bece Aueiikn gaHHbIX metoT Bug 4-QAM. 16-QAM nnn 64-QAM.

3aiaHHblii N0 yMONYaHWio MeToA Ao/KeH obecneynBaTb OTOGpaXKeHne B COOTBETCTBUM C PUCYHKa-
My 4—6. 3ech y -0603HavaeT 6UTbI, NpeACcTaBNALLYE CUMBO/ KOMNIEKCHOV MOAYNALMUN Z.
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PucyHok 6 — SM 4-GAM oTo6paxeHune ¢ cooTBeTCTBYlOLW el 6UTOBOI KOMOUHaLnel

MpumevaHune — burc nesoii CTOPOHbI ABNAETCA NepBbIM NO BPEMEHN.

[na 64-QAM koapcuumeHT HopMmanusauun: a = 1/1/42.

[Ona 16-QAM koadhpuumneHT Hopmanusauuu: a = UVTo.

Ona 4-QAM koahpumumeHT HopManusauuu: a = UH/2.

MoToKAaHHbIX HAa BbIXOAE NepeMexnTens COCTONT N3 HECKONbKNX BUTOBbIX C/TI0B, KOTOPblE 0TOOPaXeHbI
KaK CUTHasIbHble TOUKM Ha AuarpamMmme curHasia, CooTBETCTBYHOLLEro KOMM/IEKCHOMY uncay z. ina SM guarpam-
mMa 64-QAM fomKHa MCNONb30BaTbCA B COOTBETCTBMUN C PUCYHKOM 4. BUTbI fO/KHBI Npeobpa3oBbiBaTLCH B
COOTBETCTBUM C:

(Yoy; y2y3 y\ ¥B) = (oo yroyal ysiy*/i
Onarpamma 16-QAM fo/mkHa MPUMEHSITLCSA B COOTBETCTBUM C PUCYHKOM 5. BUTbI A0/MKHBI Tpeo6bpa3oBbl-
BaTbCHA B COOTBETCTBUM C:

(Yo Y\ Y2Y3) = (Yo.o¥toYo.1 Y<n)y-

Ounarpamma 4-QAM f0/KHA NPUMEHATHLCS B COOTBETCTBUN C PUCYHKOM 6. BUTbI 40/MKHBI NPeo6pa3oBbl-
BaTbCA B COOTBETCTBUN C:

(Yoy) = (YooYo<)
6.4 MNpymMeHeHWe KaHaIbHOTo KOAUPOBaHUA

6.4.1 KogmposaHue MSC

B kaHane MSC moxeT ncnosb3oBatbes 64-QAM unn 16-QAM npeobpasoBaHue B pexmmMax ycToihunBoc-
TMA. B. Cn D.[1ns Bcex pexunmMoB ycTOYMBOCTN 6onee CoXHOe CUrHanbHoe co3Be3aue obecneymBaeT 6onee
BbICOKYIO CNeKTpasibHyo 3heKTUBHOCTL, TOrfa kak 60siee nNpocToe curHanbHoe cossesfne obecneynsaet
60/bLUYI YCTONYMBOCTD K OLLIMOKaM.

6.4.2 KogmposaHue SDC

B kaHane SDC moxeT ncnonbsosatbes 16-QAM nnm 4-QAM npeobpasoBaHue ¢ KOL0BOIN CKOPOCTbIO 0.5
ANna pexumoB ycToliumsocTu A. B. C. D. B KaXa0oM pexvme yCTONUMBOCTM AOCTYNEH BbIGOP Mexay 60MbLuel
NPOMYyCKHON CNOCOBHOCTLIO kaHana uauM 605ee BbICOKON YCTOWYMBOCTbIO K owwnbkaMm. B kaxgom cnyvae
ncnonb3yeTcsa PUKCpoBaHHas KOA0Bas CKOPOCTb.

CurHanbHoe co3Besfivie 1 KOLOBYI CKOpPOCTb c/efyeT BblbupaTtb ¢ yyeToM napametpos MSC Takum
06pa3om, 4To6bl 06ecneynTs 60/bLLY0 YCToYMBOCTL ANt SDC, yem aAna MSC. MNpu Mcnonb30BaHUM nepapxu-
yeckoint mogynsaumm SDC f0MKXHO KOAMPOBATLCSA C UCNoNb3oBaHneM 4-QAM.

6.4.3 KoguposaHue FAC

B kanane FAC fosmkHo ncnonb3osaTbes 4-QAM npeobpasoBaHue ¢ KOA0BON CKOPOCTbIO 0,6 A8 pexu-
MoB ycTolunocTu A. B, C. D. [lo/kHa Ucnosb3oBaThbCs (hUKCUMpOBaHHAsA KOL0Basi CKOPOCTb.

6.5 MNepemexeHune Ayeek B kKaHane MSC

MepemexcHne QAM ssyeek JO/KHO NPUMEHATLCA B KaHae MSC noc/ie MHOroOypoBHEBOIO KOAMPOBAHMS.
[ns pexvumoB ycTtoiumoctn A. B. C. D BO3MOXeEH BbIGOP HU3KON WAW BbICOKOW [Ny6UHbI NepemMexeHus
(0603HauYeHHOe 3eCb kak KOPOTKOE UK A/IMHHOE NepeMexeHre) CornacHo NPorHo3npyembiM YC/10BUAM pac-
npocTpaHeHus. OCHOBHble MapamMeTpbl NepeMexunTens aaanTupoBaHbl K pasmMepy MynbTUNIEKCHOTO dhpeiiMa.
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[na kaHanoBs pacnpocTpaHeHns 4yacToT Huke 30 MIML ¢ yMepeHHbIMU 3aMupaHusamMmn (TUMNYHO ANS pac-
NPOCTPaHeHNs cUrHana 3eMHOI BOMHbI B AnanasoHax AJ/IMHHbIX U CPefHUX BOJH) KOPOTKOE nepemMexeHne
obecneuynBaeT OCTATOYHOE BPEMEHHOE 1 4aCcTOTHOE MHOroo6pasue AN npasnsibHOro npouecca gemngpo-
BbIBaHUSA B MPUEMHUKE.

[nsa kaHanos pacnpocTpaHeHus YactoT Hke 30 MIU, noABEePXEHHbIX 3HAUUTEIbHbIM BPEMEHHLIM U
4YaCTOTHO-CEIEKTUBHBLIM 3aMUPaHUAM, YTO TUMUYHO A8 curHanos B KB gnanasoHe, rnybuHa nepemexeHus
MOXeT 6bITb yBesimyeHa. ObLasn 3afepxka npolecca fnepemexeHusa/genepeMexeHns saHumaeT npuéamsn-
TenbHO 2 X 400 mc. T. e. 800 MC A1 KOPOTKOr0O NepemMexeHns B pexnmax yctoiiunsoctu A, B. C. D. B cnyyae
ONVHHOTO NepeMeXeHns OHa COOTBETCTBYET MPUMEPHO 2.4 ¢ AN pexnmoB ycToiunsoctn A. B, C. D.

7 CTpyKTypa nepegauu

7.1 CTpykTypa (hpeiima nepefaum v pexnmbl yCTORUYNBOCTH

MepepaBaeMsblii cUTHaM OpraHuU3oBaH B cynepdpelimbl nepegayn. B pexumax ycrtoiiunsoctn A. B. C. D
Kaxabli cynepdpeiim nepegayy cocTonT 13 Tpex peliMoB nepegaun. Kaxabiii dpelim nepegaum nmeet
npogomkmuTenbHocTb T, n coctonT n3 Nt OFDM cumsonoB. Kaxgbin OFDM cumBon obpasoBaH COBOKYM-
HoCTblo K Hecywumx, nepefasaeMblX C NPOAO/HKUTENLHOCTLIO . PasHOC MexAy CMeXHbIMU HecyLlwumMu
coctaBnseT 11Tn.

MpoAo/MKUTENbHOCTL CUMBO/A NPeCTaBAeT coboi Cymmy BYX YacTeil:

- None3Hasi YacTb C MPOAO/KUTE/IbHOCTLIO [V

- 3aWWUTHbIN MHTEpBas C NPOAO/MKUTENBHOCTbIO T4,

3alUNTHBIV MHTepBas1 COCTOUT B LIMK/IMYECKOM NPOA0JHKEHNM MONE3HOM YacTn T 1 BBeAEH Nnepej, Heil.

OFDM cumBo/bl BO hpeliMe nepegayv npoHymepoBaHbl oTOg0 W, - 1. Bce cMMBO/bI cogepXaT faHHble
1 CNpaBOoYHYI0 HopMaLmIo.

Beugy T0ro, 4to curHan OFDM coCcTOMT U3 MHOTUX OTAENBHO MOAYIMPOBAHHbBIX HECYLLMX, KaX bl CUM-
BO/1 MOXHO B CBOI Oouepefb paccMaTpuBaTth Kak pasfeneHHblil Ha auvelikn, kaxaan svelika cooTBeTCTByeT
MOZYNALMN OAHOW HecyLLeil B MPOAO/MKEHUN OJHOTO CUMBO/IA.

OFDM dppeiim cocTouT us:

- NMAIOTHBIX SiYeek;

- AYeeK ynpasneHus;

- AYeeK JaHHbIX.

MNoTHbIE AYEekn MOTYT 6bITb MCMONb30BaHbI 415 KafpOBO, YaCTOTHON Y BPEMEHHOW CUHXPOHMU3aLNN,
OLleHKM KaHana u ngeHTudmkauuy pexvma ycToliumBocTy.

MepepasaeMblii CUrHaN ONUCbIBAETCA CNeAYOLWM BblpaXeHUeM:

(s + Wan)Tk<.t £(s + Ntr + 1)Tt:
0

JV5— uncno OFDM cumB0onoB BO hpeliMe nepegaym:
K — 0603HavaeT Homep HecyLeit (= KLn......KTax);
s — o6o3HauvaeT Homep cumona OFDM (= 0...N, - 1);
r— 0603HavyaeT Homep peiima nepegaum (= O.'.6eCKOHEUYHOCTb);
K — uucno nepegaBaembix HecyLmx {iKmex- KT(n);
Ta— NPOAOC/IHKUTENBHOCTb CUMBONA;
T' — NPOAOC/IKUTENBHOCTb NOME3HOW YacT CUMBONA,;
T — NpPOAO/IKUTENbHOCTb 3aLUTHOrO MHTEPBAna,;
fR— onopHas yacToTa pagno4acTOTHOrO CUrHana;
Cr S K~ KOMMMEKCHAan Be/IMunHa aueiikv 419 HecyLei K B cMmBoe s opelima HOMep T.
3HaveHus ¢, s K3aBucAT oT Tuna aueiiku.
[ns sueekfaHHbIX M sueekynpasneHuns (MSC. SDC, FAC) cr ak = z. rae z — Touka CO3Be34NSA A5 Kax-
ol sueiiku.
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7.2 TMapameTpbl OFDM, cBsi3aHHbIE C pacnpocTpaHeHuem

MapameTpbl OFDM A0/mKHbI 6bITb BbIGPaHbI UCXOAS U3 YC/TOBWIA pacnpocTpaHeHusi 1 Heo6xoaumMoii one-
paTopy 30Hbl NOKPbLITUSA. PasnnyHble yctaHoBkn OFDM napameTpoB onpeaensioTcs AN pas3/iMyHbIX YC/IoBuii
pacnpocTpaHeHusi. VIx 3HaueHus npuBeseHbl B Tabnuue 6.

Ta6nuuya 6 — Yucnosbie 3Ha4yeHna napameTpos OFDM

Mpogonu- PasHoc MpoaomkMTensHocTs  [TPOAOIKUTENBHOCTE J
P,e)KMM TeNbHOCTb &  Hecywwmx 1/Mu.  3aWWUTHOTO MHTepBana cvmBona ra/ra VIcno cumBonos
YCTOUMBOCTH e r TqMC T v B0 cppeiime Nt
4 MC

A 24 41m 2.66 26.66 1/9 5

B 21.33 461* 5.33 26,66 1/4 15

C 14.66 682" 5.33 20 4/11 20

D 9.33 107" 7.33 16.66 11/14 24

7.3 TapameTpbl WUPUHBbI MOM0CHLI HACTOT CUTHaNa

7.3.1 OnpepeneHve napameTtpa

MapameTpbl OFDM 3aBUCAT OT AOCTYMNHOW NOMOCHI YACTOT, Yncna Hecywmx K n ux MectononoxeHus
OTHOCUTE/IbHO OMOPHON YacToThbl (HazBaHHO DC. No aHanorMm ¢ HecyLe, NCNob3yeMol Npu aHanoroBbIX
AM nepepayax).

3aHnMaeMblii CnekTp onpegenseT HOMUHAabHYIO LWMPUHY MOM0CHI YacToT kaHana. [l pexwmoB yCTon-
ynsocTu A. B. C. D rpynna Hecywux FAC Bcerga npasee (BblLLe N0 4acTOTe) N0 OTHOLIEHMWIO KOMOPHOW YacToTe
fR, KoTOpas paBHa LesioMy uncny, kpatHomy 1k,

B Tabnvue 7 npuBegeHbl MapaMeTpbl 3aHNMAeMOro cnekTpa, nepegaBsaemble B FAC. onpegensiowue

HOMWHAa/IbHYIO LUMPUHY MOJIOCHI YacTOT KaHasa, Ha pUcyHKax 7 M 8 mnokasaHO MOJIOKEHME Hecylmx ans
fR< 30 My,

Ta6nuue 7 — COOTHOWEHNE MEXAY 3aHUMAEMbIM CMEKTPOM W MOJIOCOi NponyckaHus kaHana

3aHnMaemblii cnexkTp
HavmeHoBaHue napameTpa

0 1 2 3 4 5
Monoca nponyckaHua kaHana. ky (pexumbl 4.5 5 9 10 18 20
ycToiunsocTtu A. B. C. D)
pynna Hecyuwmnx Ha 4.5 k'L,
cogepxatwmx FAC aueitkn
D pynna Hecywux Ha 4.5 k'y,
Yactota fR

PucyHok 7 — 3aHumaemblii cnekTtp Ans 9 kly kaHanos
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3aHnMaemblii cnekTp

pynna Hecywmx H3 5 KL,
cogepxalux FAC sueiiku 3

Fpynna Hecywux Ha 5 Ky,

L] O

Yacrtota fR

PucyHok 8 — 3aHumaemblit cnekTp gnsa 10 kly kaHanoB

Hecywine nHgekcupoBaHbl kak K e [KT1n, K14x], k = 0 4n1s onopHoli Hecyleli DC v onpegesneHbl 3Ha4eHns-
MW, 3aBUCALLUMMI OT BbIGOPa 3aHNMaeMoli NoocCkl HacToT.

Hecywwe c k <0 6yayT cnesa ot DC. ac k >0 — cnpasa ot DC.

B tabnvue 8 npeactaBnieHo MUHUMa/IbHOE Y MaKCMMaibHOE KOJIMYECTBO HECYLLMX A5 KaXA0ro pexuva
YCTONYMBOCTU U HOMWUHA/IbHOM NOMIOCHI YACTOT.

Ta6nuya 8 — KONMYecTBO HECYLLUX 4151 KAXKAOTO PeXMMa yCToNYnBoCTH

3aHnmaeMmblit cnekTp
Pexum

o Hecywan
ycTon4neocTu 0 1 2 3 4 5
Kmm 2 2 -102 -114 -98 -110
A K™ 102 114 102 114 314 350
Kmmn 1 1 -91 -103 -87 -99
8 K™ . 91 103 91 103 279 311
KTn — — - -69 - -67
¢ K™ — — - 69 — 213
X|rin - — — -44 - -43
P K™ - - — 44 — 135

7.3.2 CoBMecTHasa nepegava

B pexumax yctoitumoctu A. B. C. D curHan DRM npegHasHaveH ANns UCNOMb30BaHUA B TEX Xe pajmoBe-
LaTenbHbIX gnanasoHax. 4To u AM curHansl. CoBMecTHasn nepegada paguoctaHumii, ncnonbsywwmnx DRM un
AM, MOXeT 6bITb BbINOHEHA NYTEM pa3MeLLeHNs pagoM aHanoroBoro curHana AM (o4HONONOCHAsA UK ABYX-
nonocHas AM) n yudpposoro DRM curHana.

LLinpvHa 3aHMMaeMoro cnekTpa oTHOCUTCS K XapakTtepuctukam curdana DRM. Bewaresns MoxeT co06-
WMTb 06 0ofHOBPEMEHHOV nepedaye AM cvrHana npu NOMoLM anbTePHATUBHOMO YAaCTOTHOrO cUrHana.

7.4 TnNOTHbIE AYeiikn

7.4.1 ®YHKUMW N NpoOUCXOXaeHne

HekoTopble A4eiikn BHYTpK dpeiima nepegaun OFDM npomoayimpoBaHbl ¢ N3BECTHbIMU OMKCUPOBaH-
HbIMY 3HaYeHNAMU hasbl U amnanTybl. TN AUERKN ABASIOTCA MUAOTHBIMU U CYXaT ANA OLEHKN N CUHXPOHN-
3aunn kaHana. [llosvumn, amnautygbl u asbl 3TUX A4YeeK TWaTesibHO BblbpaHbl AN ONTUMU3aUUn
napamMeTpoB, 0CO6EHHO HayabHOI ANINTENBHOCTM CUHXPOHU3ALMN U HALEXHOCTW.
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7.4.2 OnopHasa yactoTa

DTV A4k UCNOJb3YITCA NPUEMHUKOM A8 06HAPYXXEHNA NPUHUMAaEMOro CUrHana v OLEHKN CMELLEHUS
(cpBura) ero yacToTbl. OHY TaKXe MOryT ObiTb MPUMEHEHbI /19 OLLEHKM KaHana v 0TCNeXnBaHus pasnnyHbix
npoLeccos.

7.4.3 OnopHoe Bpemsa

3Tn AAYelikn pacnonoxeHbl B nepsoM cumBosie OFDM kaxaoro dppeiima nepegaun.

fAyelikn OMOPHOrO0 BPEMEHU UCMO/b3YITCA B OCHOBHOM A5l obecneyeHns ObICTPOro paspelueHus
HeonpeAeneHHOCTN C 3alUTON BPEeMEHHOTO OTHOLLEHNSA W YacTOTbl, HEYYBCTBUTE/IbHON K OLLEHKE BPEMEHU
NOCTYN/IEHNA C NEPUOANYHOCTBIO OHOr0 CUMBOA, & Takke ANA onpegesnieHns nepeoro cumsona dpeiima
nepegayun. OHN MOTyT 6bITb NPUMEHEHbBI AN OLEHKN CABUra YacTOTbl.

7.4.4 OnopHoe ycuneHue

FAyelikn ONOPHOro YCUIEeHNA NPYMEHSAIOTCA B OCHOBHOM [/19 KOTePEeHTHOW gemoaynauun. ITn aueiikn
pa3bpocaHbl No 06Leil YaCTOTHO-BPEMEHHO LUKane 1 UCMoMb3yHTCA NPUEMHUKOM [/1 OLEHKW peakLuu
KaHana.

7.5 HAuelikv ynpaBneHus

7.5.1 O6WMe NoNoXeHNS

WmeeTca gBa TMNa Aueek ynpasfieHns:

- A4eiikn kaHana 6bicTporo goctyna (FAC), MHTerpupoBaHHble B KaXAbll dpeiiM nepegaun, KoTopble
MCMoNb3yTCA AN 6bICTPOro NOyYeHUss He06X0ANMON MHOPMALMM MPUEMHVKOM C Lie/blo AeMOAyInpoBa-
HUs curHanoB DRM;

- Avelikn cnyxebHoro kaHana (SDC). noBTopsilOWMecs B kaxAoM cynepcpeiime nepegayu, Kkotopble
cogepxart BCH AONONHNTENbHY MHOPMALMIO O TEKYLLLEM COCTOSTHUW CePBUCHBIX CYX6 B faHHbIi MOMEHT,
OHM UCNO/b3YHTCA TaKXKe 415 aflbTEPHATUBHOIO NepekIyeHns YacTtoTsl (AFS).

Ha pucyHke 9 npuBefeHO 4HaCcTOTHO-BPEMEHHOE PacnofiOXeHNe 3TUX CUTHAO0B.

Cynepdpeiim nepegaun
dpeiim nepegaun
SDC 6n0ok

Monoca
nponyckaHus

kanana §§«§ - cumBonbl, cogepxawme MSC n FAC saveiiku;

L - cumBonsl, copepxaiwme MSC sueiiku;

T WK ~cumeonbl, cogepxauine SDC aueiikn

PucyHok 9 — YacToTHO-BpemeHHOe pacnonoxeHnne PAC n SDC curHanos

7.5.2 HAvelikn FAC

Ayvelikn, ncnonbayemble gna FAC. — 370 auelikv, B KOTOPbIX HET MHopMaL MK H1 06 ONOPHOI YacToTe,
HV 06 OMOPHOM BPEMEHW 1 YCUTEHUN, OHN HE SABASKOTCA AYelikamu AaHHbIX B CUMBO1aX, KOTOpble He cogepxar
SDC. Auelikn FAC nepeHoCcAT BbICOKO 3aLiuLeHHble QAM CMMBO/bI, NO3BONAIOLLME NPUEMHIMKY 6bICTPO 06Ha-
PYXWTb NoNyyaeMblii BaHHOE BpEMS TUN curHana.

7.5.3 Aueiikn SDC

Avelikamu, ncnonbdyembimn gna SDC, aBnsawTcs Bce Avelikn B cumBonax SDC. koTopble He HecyT
nHdopmaLmm HM 06 ONOPHOW YacToTe, HA 06 ONMOPHOM BPEMEHU W YCUTEHUN, A1 KOTOPbIX <K<.KTyu JTHe
NPUHaANEXUT K COBOKYNMHOCTU HENCMOSIb30BaHHbIX HECYLLMX.
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[Onsa pexumos ycTtoiiumsocTn A B SDC cumsonamu ssnstoTcsa 0n 1 B kaxgom cynepdpelime nepegaun.
Ans pexumos yctoitunsoctn C D SDC cumBonbl — 0,1 1 2 B kaxaom cynepdpelime nepegaun.

7.6 HAueiknm gaHHbIX

7.6.1 Mo3nynmn ayveek

K siuelikam faHHbIX OTHOCATCS BCE SiUYEKU, He SIBNSIOLWMECS HU MUIOTHLIMU, HY S4YelikaMu ynpaBeHus,
ONS KOTOPbIX KTT K £K WM K HEe NPUHAANEXNT K COBOKYNMHOCTY HEUCMONb30BaHHbIX HecyLnx. C NOMOLLbHO
AYeek JaHHbIX NnepefaeTcs OCHOBHasa UHopMaLuus, cogepxatiasacs B curHane DRM.

7.6.2 Aueiikn ycuneHus v gasbl

BennunHbl ¢, s J1I9BASIOTCA HOPMUPOBAHHLIMW BENVYMHAMU MOAYALUN TOYKM CO3BE3AUSA Z COTrNacHo

andgasuTy MOAYNSALMK, Ucnonb3yeMoMy asis MSC (64-QAM unn 16-QAM ania pexummoB ycToliunsocTu A. B. C,
D. cM. pucyHkn 4.5).
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MpunoxeHne A
(MHdopmMaLunoHHOE)

PaanoyacTtoTHble 3alUTHbIe OTHOWEHUA

3alnTHbIEe OTHOWEHNA TpebyloTca ANA:

- AM curHanos, HTepd epupyWmnx c LU poBsIMK curHanamv DRM:

- DRM uudpoBbiX CUTHANoB, MHTepdepupytowmnx ¢ AM curnanamu;

- DRM undpoBbIX cCUTHanoB, nHTepdepupytowmx c DRM uudpoBbiMy curHanamm.

MpuBeAeHHbIe B JAHHOM NPUIOXEHUN BENNUYNHBI 3aLlLWTHBLIX OTHOWEHW onpegensioT Takke Tpe6oBaHUsA Kk napa-
MeTpam pagno4yacToTHOro TpakTa paguonpueMHUKOB Kak 6bITOBbIX, TAKU KOHTPO/IbHbIX (M3MEPUTENbHbIX) COrNacHO CTaH-
papty FTOCT P 54716-2011 (2).

KomM6rHaLun TUNOB CNEKTPaIbHOro pasMeLLeHna U pexnmMoB ycToiiunBocTn ORM curHanos NpuBOANAT K pa3nuyHbIM
PY cnekTpam nepegartynka, KOTOpble Bbl3biBAIOT B3aUMOBIUAHNA N NO3TOMY TpebyloT onpefeneHHblX PY 3alUTHbLIX OTHO-
WEeHUR. MpuUMeHseMblii MeETOA BbIYUC/IEHUI onucaH a fgeTtansax B PekomeHgaumm MC3-P BS.1615. B KOTOpOli nokasaHo,
4YTO pasnuuune B 3alUTHbIX OTHOLWEHUAX AN Pa3HbIX pexXuMoB ycToilunsoctn DRM gosonbHo mano. Moatomy PY 3awunt-
Hble OTHOLWEHUA, NpecTaBNeHHble B CeAylLWnx Tabnmuyax, orpaHuyeHbl pexnmMom yctoiiunsoctn B. Bonee noapo6GHble
pe3ynbTaTtbl BbIYNCAEHUA MOXHO HaliTu B Pekomengauun MC3-P BS.1615.

BTabnunue A.1 npeacTtaBieHbl pe3ynbTaThl BbluncneHns gns AM curHanoB.nHtepdepupyrowuxcOPM curHanamum,
BTabnuue A.2 — ana DRM curHanos, nHTepdepupyowmnx cAM curHanamu. 3T BeNIMYNHbI BblYUCNEHbI ANA AM curHanos
C BbICOKOW KOMnpeccueit. PY 3awnutHble oTHoweHus anss DRM curHanos, uHtepgepupyowmnx ¢ DRM curHanamu, gaHsl B
Tabnuue A.3. KoppekTupyroume BennynHbl gnss DRM npuemanpu ncnonb3oBaHnmM pa3nnyHbiXx CXeM MOAYNALUN N YPOBHEN
3aWunTel NnpefcTasneHsl BTabnuue A.4.

3HayeHus BTabnuuaxA.1—A.4 npeactaBnaT co6oii oTHOCMTENbHbIe PY 3awnTHble oTHOW eHns (ARF rolalive)-Ans
cnyyas YncToin AM oTHOCUTENbHOE 3aliUTHOE OTHOWEHNE ecTb Pa3HOCTb B felunbenax mexay 3aWmnTHbLIM OTHOWEHNEM,
KOrAa CUrHanbl HECYL WX XenaTenbHOro n HexenatenbHOro nepefaTynkoB UMEKT pas3HoOCTb YyacToT AL, 1 3aWnUTHLIM
OTHOLWEHMEM, KOTAa Hecylime 3TUX NepefaTynkoB MMeEKT OAMHAKOBY YyacToTy (PekomeHgauua MC3O-P BS.560), T. e.
cokaHanbHoe PY 3awutHoe oTHoweHWe ARF, KOTopoe COOTBETCTBYeT ayano4actoTHOMy (AF) 3aWUTHOMY OTHOLIEHUIO
(AJIP). B cnyvae undpoBOro curHana nx HOMMHanbHOW 4acToTON BMECTO HeCyLW el YacTOTbl ABNSETCA 3HAUYNMAnA BENNUYNHA
ANSA onpefeneHns pasHoCTW YacToT. [NA cnekTpanbHOro pasMeLl eHns TMnoB 2 1 3HOMUHaNbHas YyacToTa COOTBETCTBYET
ueHTpanbHoi yactote OFDM 6n0ka, ana TunoB O u 1cnekTpanbHasa yactoTa caBuraeTcs Ha 2,2 n 2.4 Ky, COOTBETCTBEHHO
Bbllle HOMUHA/IbHOW YacTOThl.

Bcnepgctene oTAnuna cnekTpa curHana nHtepdepeHumn ot AF cnektpa aHanorosoin AM 3HauYeHnsa ANA OTHOCUTE b~
HbIX PY 3alMTHbIX OTHOLWEHWNIA B Cly4ae cokaHaNbHON MHTEePd epeHLUN He paBHbl HY/0.

Ana ucnonb3oBaHusA Tabnuubl A.1 B 3ajaHHOM clleHapuu nnaHuposaHus AM peneBaHTHoe AF 3aliMTHOE OTHOLWe-
Hue fo6aBnaeTca K 3HayeHuo B Tabnuue, 4Tobbl NoNyuYnTb Tpebyemoe PY 3awnuTHoe OTHOWEHME. PeneBaHTHbIe 3Have-
HUS MOTYT 6bITb ONpejeneHbl C y4eToM:

- ans KB 3awutHoeoTHoweHne AF paBHo 17 46. koTopoe ofgo6peHo ana HFBC nnaHupoBaHua WARC HF8C-67 gns
curHanos AM. untepcepupyrowmnx c AM curHanamu;

-ans A8/CB 3awunTHOoe oTHoweHne AF paBHo 30 4B. KoTopoe 0f06peHO PernoHanbHOW agMUHUCTPaTUBHON KOHpe-
peHumneii no paguoBelaHunto BananasoHax AB/CB gna pernovos 1un 3 KeHeBa. 1975r.)ana AM curHanoB, uutepcgepupy-
ouwnx c AM curHanamu.

Ana DRM kak nonesHoro curHana AF 3awnuTHoe OTHOWeEHNe, paccmaTpuBaemMoe Kak napameTp kayecTBa 06CNyxu-
BaHWA. 3aMeEHAETCA Ha OTHOWeHNe curHan/uHtepdepeHuus. Tpebyemoe 415 fOCTUXEHUS onpegeneHHoii BER. Mopor
BER. paBHblii 10-4, NpUHAT A4NA pacyeToB. 3HAYEHUSA 3L UTHOTO OTHOWeEeHUA B Tabnuuax A.2 n A.3 ocHOoBaHbl Ha 64-OAM
MOAYNALMMN N 3aWMTHOM ypoBHe Ne 1.[lns Apyrux KOMGUHaumnii koppekTupylouue sHayeHna stabnuue A.4 fo6aBna0TCa K
3HaYeHNAM curHan/uHTepdepeHunsa. npuBeAeHHbIM B Tabnuue.
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Tab6nuuya A4 — KoppekTuposaHHble 3HaveHus S/l B Tabnuuyax A 2 A.3. koTopble 6yayT MCNoNbL30BaTbCA ANA APYrUX
KOMBUHaLUI cxem MOgYyNALUN N YPOBHEN 3awnThbl

KoppekTupoBaHHble 3HadeHus (gb) ans ORM.

CpeaHas kogosas PEXUM YCTORUMBOCTU|'TUN CNEKTP, Pa3MeLLEHUSI

Cxema mMoaynsaumm YpoBeHb 3awnTbl, N> CKOPOCTL
B;0 (4,5 ky). B/ (5kMy) B<(9 k). BB (10 k'y)

0 0.5 -6.7 -6.6

16-QAM
1 0,62 -4.7 -4.6
0 0.5 -1.3 -1.2
1 0.6 0 0

64-OAM
2 0.71 1.7 1.8
3 0.78 3.3 3.4
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rOCT P 54716-2011

MKKP.okT36pb 1974 .

BAPK BUP8-87

NCO/M3K 23003-1

NCO/M3K 14496-3

FOCT P 54717—2011

Bubnunorpadus

Cucrtema unugposoro paguoseuiaHns DRM B ananasoHax 4yactoT Huxe 30 MIy. Liudpo-
BOli kKogep-moaynAaTop. OCHOBHbIE NapaMeTpbl U TexHuyeckne Tpe6oBaHnsa

Cuctema uudgposoro paguosewaHms DRM B ananasoHax 4YacToT Huxe 30 MIy. KoHT-
pONbHbIA paguonpuemMHuK. OCHOBHbIE NapameTpbl U TeXHUYeckue Tpe6oBaHus
AokymeHT N9 140

BcemupHas agMuHucTpaTuBHas pagmokoHepeHLMa nNo nnaHnposaHnio BY nonoc yac-
TOT pacnpefeneHns B pajuoBeliatenbHon cnyxbe. (XKeHesa—87)

WHopMmaunoHHble TexHonorun. AyanotexHonorun MPEG. Yactb 1. O6beMHbIl hopmat
MPEG (ISO/IEC 23003-1information technology — MPEG audto technologies — Part 1:
MPEG Surround)

NHpopmaunoHHble TexHonorun. KogunposaHue ayanosusyanbHbix 06bekToB. YacTb 3.
Aypuno (ISO/IEC 14496-3: Information technology — Coding of audio-visual objects —
Part 3: Audio)
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YAK 621.397:006.354 OKC 33.170

KntoueBble croBa: Cuctema DRM. uudgpoBoe 3ByKOBOE pagmoBeLlaHue, KogupoBaHme ayanoCcurHasnos, Tex-
HUYecKue OCHOBbI
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