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HAUMOHANBbHBIAN CTAHOAPT POCCUUCKOW OS®EOEPALMUMU

CUCTEMA LU®POBOIro PAOUOBELLAHUA DRM
B AUANA3OHAX YACTOT HMXE 30 MI'y

TexHU4YecKkne OCHOBbI

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

Data BBepeHna — 2012—07—01

1 O6nacTb NnpUMeHeHus

HacTtoswmin ctaHgapT pacnpocTpaHsieTcs Ha cucTemMy LMdbpoBOro 3Bykoeoro pagunoselaHnss DRM B
AnanasoHe YyacToT Huke 30 MIMy. CtangapT ABNsieTCst OCHOBOMOMaraLWUM B CEPUN CTaHAaPTOB Mo LndpoBso-
My 3BYKOBOMY paguoBellaHuio [1, 2] nyctaHasnmsaerT:

- OCHOBHbI€ TEXHUYECKNE XapaKTepUCTMKN CUCTEMBbI LIMpOBOTro 3ByKOBOro paguosellaHns DRM;

- CTPYKTYpY cucteMsbl DRM;

- ocHOBHbIe napameTpbl OFDM curHana ans pasnnyHbIX Mogernein yCToMMNBOCTU, OTPpaXatoLwmx ycnosus
pacnpocTpaHeHUsi paguMoBOIH B AnanasoHax vYacToT Huke 30 M.

2 TepMUHbI, onpeaeneHusi, 0603HaYeHUA U COKpalleHunsn

2.1 TepMuHbI U onpeaeneHUs

B HacTosilem cTaHgapTe NpUMeEHeHbI crneaytolue TePMUHBI C COOTBETCTBYIOWUMN onpeaeneHUsIMA:
2.1.1 avenka (cell): YacTb cuHyconaansHoro konebaHna anmtensHocTeio T, Nnepeaasaemas ¢ saaaH-
HOW aMnNnNTYA0N 1 ha3oil U COOTBETCTBYIOLLE NO3ULUU HECYLLIEeN.

Mpunmeyanune—Kaxagbin cumBon OFDM siBnsietca cymmont K Takmx HacTudek CUHycongansHoro konebanums,
paBHOMEPHO CMELLIEHHbIX MO YacToTe.

2.1.2 3HepreTuyeckoe paccpegoToueHue (ckpembGnuposaHue) (energy dispersal): O6paboTka,
BKIOYatoLLast A8 TEPMUHUPOBAHHOE CeNeKTUBHOE A0MOoNHeHWe 6UToB B nornyeckom dpeiiMe ¢ Lenbio nsbe-
aTb CUCTEMaTUYECKOro MOBTOPEHUSI KOMBUHALIMIA, NPUBOAALLIETO K HeXenaTenbHON perynapHocTu nepeaa-
BaeMoro curHasna.

2.1.3 kaHan 6bicTporo goctyna (Fast Access Channel) (FAC): KaHan MynbTUNAeKCHOro NoToka gaH-
HbIX, KOTOPbIA cogepXuT nHopMaLmio, HeobxoanMyo AnA Noucka cnyx6 u Hadyana AekoanpPoBaHUA Mynb-
Tunnekca.

2.1.4 kburt/c (kbit/s): Kunobur B cexyHay (1000 6utos B cekyHay)

2.1.5 norunuyeckun cbpeitm (logical frame): [daHHble, coaepxawmecst B O4HOM NOTOKE ANUTENBHOCTLIO
400 mc.

2.1.6 kaHan ocHoBHoro cepBuca (Main Service Channel) (MSC): KaHan MynbTUNAeKcHOro noTtoka
[AaHHbIX, KOTOPbIA 3aHUMaeT 6onbLUYIo YacTb hpeiima nepeaayn n HeceT faHHbIE Bcex L poBbIX ayanocnyx6
BMeCTe C AaHHbIMU BCMIOMOraTeNbHbIX M AONOMHUTENbLHBIX CRYX6.

2.1.7 mynbTunnekcHol pperm (multiplex frame): ®peim, obpasoBaHHbIN Norudeckummn penmamm
BCEX MOTOKOB.

Mpu™medyaHune—MynsTUNNEKCHbIN PperiM ABNAETCA CyLEeCTBEHHOW OCHOBOW Arsi KOAUPOBaHUSI U Nepeme-
KeHus.

WU3panne obmynansHoe
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2.1.8 cumon OFDM (OFDM symbol): lMNepenasaembiin curHan, cooTBeTCTBYIOLLMIA NMPOMEXYTKY Bpe-
MeHW, Korfa aMnimTyaa MoaynsiLnmn u cCocTosiHUe hasbl COXPAHAOTCA NOCTOAHHBIMA 151 KAXKA0W U3 pasHeceH-
HbIX HECYLLMX CUrHana.

2.1.9 3apesepBupoBaHo Ans 6yaywuxao6asneHui (reserved forfuture addition) (rfa): BuTbl c Takum
0603HaYeHMeM yCTaHaBNNBAOTCA B HOSb.

M pwnmeyaHune— MNpUEMHUKN HE AEKOANPYIOT 3TV BUTLI.

2.1.10 3ape3epBupoBaHO Ana 6yayulero ucnonb3oBaHua (reserved for future use) (rfu): BuTebl ¢
TakuMm 0603Ha4YeHNeM yCTaHaBMMBAKOTCS B HOMMb.

M pumeyaHn e — [NpueMHMkam HEOBXOAUMO NPOBEPUTL 3TN GUTBLI C LIENBIO ONpeaeneHnsl 4eWCTBUTENBHOIO CO-
CTOSIHMS APYIMX NOSEN B TOM Xe CaMOM NPOCMOTpe.

2.1.11 kanan onucanusa ycnyr (Service Description Channel) (SDC): KaHan MynbTUnneKkcHoro notoka
[AaHHBIX, KOTOPbI AaeT MHopMaLmio AN AEKOANPOBaHUS CIYXE, BKMIOYEHHBIX B MYTbTUIMIIEKC.

Mpumevanne—SDC Takke cogepxuT AONONMHUTENBHYIO UHAPOPMAUUIO, KOTOPAsi MO3BOMSIET MPUEMHUKY
onpeaenuTb anbTepHaTUBHBIE NCTOYHUKM TEX XKE CaMbIX AaHHbIX.

2.1.12 opHouacTtoTHaa ceTb (Single Frequency Network) (SFN): CeTb nepegaTyukoB, COBMECTHO
NCMONb3YIOLWMX OAHY U TY Xe YacToTy ANs AOCTUKEHUs1 6onbLLUel 30HbI NOKPLITUA.

2.1.13 ¢ppenm nepegaum (fransmission frame): HekoTopoe konuyecTso nocregoBaTeribHbIX CUMBO-
nos OFDM, npuyeM nepsbii cumaon OFDM coaepxuT a4eitku BpeMeHHON CUHXPOHU3aLUNA.

2.1.14 cynepdpenm nepenaym (transmission superframe): PagnocneposartenbHbiX hpeiiMoB nepe-
Aauu, npuiem nepsble cumeonbl OFDM cogepxat 6nok SDC.

2.2 O603Ha4YeHun

B HacToswweM cTaHaapTe NpUMeHeHbl cnegytowme 0603HaveHns:
fr — OMopHasi yacToTa U3Ny4yaemoro cUrHana;

K — YMCIO aKTUBHBIX Hecylmx B cumeone OFDM;

Knax — WHAOEKC BepxHel akTusHoM Hecyllen B OFDM curHane;
Kmin — WHAEKC HUXHeRn akTuBHon Hecywen B8 OFDM curHane;

T — anemMeHTapHbIA Nepunos BpeMeHU, paBHbIit 83"/; Mke (1/12 kl'w);

T — AnuTenbHOCTL (hpelima nepeaayn;

T, — AnUTenbHOCTb 3alLMTHOTO UHTepBana;

Ts — AnuTtenbHOCTb cumeona OFDM;

Tss — ONWTENbHOCTL cyrnepdperima nepegayn, obpasoBaHHOro psaoM hpermMoB nepegavu;

T, — ANUTENbHOCTb NOMe3Holn (opToroHansHol) Yact cumeona OFDM, 3a ncknioveHnem 3alutHoO-

ro uHTepeana.
2.3 CokpalleHus
B HacTosilwem cTaHgapTe npyuMeHeHbl crieaytolne cokpaLleHns:

AAC (Advanced Audio Coding) — ycoBepLueHCTBOBaHHOE ayAMOKOAUPOBaHUE;

AF (Audio Frequency) — 3BykoBasi 4acToTa;

AFS (Alternative Frequency Switching) — nepexntoyeHve anbTepHaTUBHBIX 4aCToT,;

AM (Amplitude Modulation) — amnnuTygHas mogynauns;

BER (Bit Error Rate) — yactota 6MTOBbIX OLUINGOK;

CELP (Code Excited Linear Prediction) — koavpoBaHue ¢ MMHeHbIM BO30Yy)XaaeMbIM npeackasaHue M;

CRC (Cyclic Redundancy Check) — UMKIMYecKmniA KOHTPOMb € U3BBITOYHOCTLHO;

DAB (Digital Audio Broadcasting) — uudpoBoe 3ByKOBOE pagnoBeLlaHne;

DRM (Digital Radio Mondiale) — BcemupHoe uudposoe paguo;

DSB (Double Side Band) — gBoliHaa 6okoBas nonoca;

EEP (Equal Error Protection) — paBHas 3awuta oT owmnbok;

ER (Error Robust) — ycTo4MBOCTb K OLUMbBKaMm;

FAC (Fast Access Channel) — kanan 6bicTporo goctyna;

FEC (Forward Error Correction) — npsMoe ucnpasneHue olinbok nyTem BBeAeHNs U3bbITOMHOCTH;

HF (High Frequency) — Bbicokas 4yacToTa;

FM (Frequency Modulation) — yacToTHas MogQynAuns;

HVXC (Harmonic Vector Excitation Coding) — rapMoHu4eckoe koaupoBaHue ¢ BEKTOPHBIM BO3BYX-
aeHunewm;
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ISO (International Organization for Standardization) — MexayHapoaHas opraHusaumsi no craH-
AapTusaumm;

LF (Low Frequency) — Huskast HacToTa;

LPC (Linear Predictive Coding) — KoavMpoBaHue ¢ MMHeNHbIM NpeAcKasaHnemM;

MF (Medium Frequency) — cpefHsisi yacToTa;

MPEG  (Moving Picture Experts Group) — rpynna akcnepToB no okaTtuio LudpoBoro Buaeo;

MPS (MPEG Surround) — cTaHAapT cxkaTust MHOroKkaHarnbHOro ayavo Ans 06 bemMHoOro 3By4aHus;

MSC (Main Service Channel) — kaHan oCHOBHOro cepBuca;

OFDM  (Orthogonal Frequency Division Multiplexing) — opToroHansHoe 4acToTHOe pasgeneHue
KaHarnoB ¢ MynbTUMNIEKCUPOBAHUEM;

Pan (Panorama) — naHopama, 0630p;

PS (Parametric Stereo) — napameTpu4veckoe cTepeo;

QAM (Quadrature Amplitude Modulation) — kBagpaTypHasi aMnnuTyaHas MoaynsiLms;
RF (Radio Frequency) — paguoyactoTa;

rfa (reserved for future addition) — sapesepsuposaHo anga 6yaywmx gobasneHuin;
rfu (reserved for future use) — 3ape3epBupoBaHo Ans byayLLEero UCMONbL30BaHUS;
SA (Stereo Ambience) — cTepeookpyxeHue;

SAC (Spatial Audio Coding) — NpocTpaHCTBEHHOE ayAANOKOAUPOBaHUE;

SBR (Spectral Band Replication) — konuposaHue cnekTpasnbHOM NOMocCkI;

SDC (Service Description Channel) — kaHan onucaHus ycnyr;

SFN (Single Frequency Network) — ogHovacToTHas ceTb;

SM (Standard Mapping) — cTaHaapTHoe oTobpaxeHue;

SPP (Standard Protected Part) — yacTb co cTaHAapTHOW 3aLLUTON;

SSB (Single Side Band) — ogHa 6okoBas nosioca 4acToT;

UEP (Unequal Error Protection) — HepaBHas 3awwmTa o1 onboK;

VXC (Vector Excitation Coding) — kogunpoBaHue ¢ BeKTOPHbLIM BO36yxaeHueMm.

3 TexHu4eckue oCHOBbI cucTeEMbI LU poBoro paguosewanus DRM
B AManasoHax 4yactoT Hmxe 30 My

3.1 KpaTkoe onucaHue cuctemMbl

Cwuctema DRM (Digital Radio Mondiale) npeaHasHa4yeHa ans opraHunsaLumm LM poBoro 38yKoBOro pagmo-
BellaHus Ha ntoboli yactoTe Huke 30 MICL, TO ecTb B Npeaenax cneayrowmx nonoc 4actoT, BblAeNeHHbIX Ans
AnvHHoBOMHoBoro (0T 148,5 kI, Ao 283,5 kL), cpeaHesonHosoro (0T 526,5 kM Ao 1606,5 kI'u) M kopoTkoBOI-
HoBoro (0T 2,3 My ao 27 MI'L) 3BYKOBOIo pagnoBeLlaHms.

[ns ydyeTa pasnnyHbIX OrpaHNYeHnin Ha XapaKkTepUCTUKN KaHanoB 1 YCMOBUA pacnpocTpaHeH sl B 3TUX
KaHanax WCronb3ylTcsl pasnuyHble pexuMbl nepefadn. Pexum nepefadun onpefensieTcs napameTtpamu
nepegayv AByX TUNOB:

- NapamMmeTpamu, CBA3aHHbIMU C NMOMOCOW NPONYCKaHUA curHana;

- napamMeTpamMu, cBs3aHHbIMU ¢ 3 DEKTUBHOCTLIO NepeaaYdun gaHHbIX.

MepBbIA TMN NapamMeTpoB onpedensieT obLyo WMPUHY NOMOCHl NPOMNYCKaHWA Ans O4HOW nepeaaun.
MapameTpbl, cBA3AHHbLIE C 3PDEKTUBHOCTLIO Nepedayn AaHHbIX, AONYCKaOT KOMMNPOMUCC MEXAY eMKOCTbIO
(nonesHoi 6UTOBON CKOPOCTbLIO Nepedayn AaHHbIX) U YCTOMNYMBOCTLIO K LLYMaM, MHOTOMy4Y€BbIM pacnpocTpa-
HEHMEM U OMITePOBCKUM 3hPeKTOM.

3.2 CtpyKktypa cuctembl

3.2.1 Peanusauus cuctembl DRM Ha nepegatoLleii cTopoHe chyHKLMOHaNbHO 4oMKHA COOTBETCTBOBATb
CTPYKTYpPHOW cxeme, NpnsedeHHon Ha pucyHke 1.

3.2.2 OBwunii noTok MHopMaLMM pasnMyHbIX KITAcCoB COAEPXKAT:

- MOTOK ayANO4aHHbIX;

- MOTOK AaHHbIX;

- nHpopmavmio FAC-kaHana (Fast Access Channel);

- nHpopmaumo SDC-kaHana (Service Description Channel).
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PucyHok 1 — CTpykTypHas cxema nepeaatowen 4actm cuctemsl DRM

3.2.2.1 ToTokayanonaHHbIX M NOTOK AaHHLIX coaepXkaT uHopMaumio kaHana ocHoBHoOro cepsuca MSC
(Main Service Channel). B aTom kaHane aomkHa 6biTb NpeaycMOTPEHa BO3MOXHOCTb UCNONb30BaHUA 3ape-
3€PBNPOBaHHBIX CUrHANOB 4151 KOANPOBAHWUA CUrHANOB ONOBELLEHNA rPaXXaaHCKOW 060POHbBI U Ype3BblYaiHbIX
CUTyauuin, NpUHATLIX B Poccuitckon deagepaunu.

Cuctema onoBeLleHNA HaceneHnsa AomkHa obecneunsaTtb paboTy B cneayoLmx pexumax:

- aBTOMAaTU3MPOBAaHHBIN PEeXMM nepefavu uHopMauMm UM CUrHanoB OMoBELUEHUs Mo KomaHaam,
nocTynawwmm oT aBTOMaTU3MPOBaHHOW cucTembl onoseleHust (ACLIO), — AaHHbIN pexum paboThbl
OCHOBHON;

- HeaBTOMaTMU3UMPOBaHHbLIN peXUM Nepeaavm UHopMaLMm UM CUrHanoB ONoBeLLEHUA C NOAKNI0YEHNEM
obbekTa Ha BpeMs nepegayn K kaHanam cesasu;

- pexum nepefavyM peyesord WMHAOpPMaUMKA HAcemneHulo U3 CTyQUA paguoBellaHus ¢ NepepbiBOM
nporpamMm BeLLaHus Unu (Mo peLUeHno NOCTOSIHHO AeACTBYIOLUX OpraHoB ynpaeneHua PCHC) ¢ pabouux mect
OeXypHOro nepcoHana opraHn3auuin CBSIsn, onepaTopoB CBA3U, paauoBellaTesibHbIX 1 TENEeBU3NOHHbIX Nepe-
DaoLlnX CTaHLUWIA;

- pexum nepegaun peveson UHGOPMaLMM HAcENeHUo U3 CTyAUA paauoBeLlaHns, pasMeLleHHbIX Ha
3anacHbIX NyHKTax ynpaBneHns;

- B cucteme DRM ans uenen onoseweHnsa MoXeT (hOpMUPOBAaTLCA AONOMHUTENbHBIN MYNbTUMNIIEKC,
COOTBETCTBYIOLLUIA MO NapameTpaMm OCHOBHOMY MyINbTUNMEKCY (OOMOMHUTENbHBLIA MYNbTUNMEKC AOMKEeH
cofepxaTb BO BCEX ayMo- U pe4eBbIX KaHanax coobLieHna onoseLleHus ).

3.2.2.2 FAC kaHan (kaHan 6bicTporo goctyna) coaepXxut uHcopmauuio o napameTpax pagmodyactoTHO-
ro cnekrpa (LUMpWHA NOJSIOCkl, TUN MOAYNALMK, TUN KOAUPOBaHWS), XapakTep nepegasaemMon nHdopmaummn
(ayavogaHHble), ykaszaTenb A3blka.

3.2.2.3 SDC kaHan (kaHan onnucaHunsa ycnyr) coaepXxvT MHopMaLumio, OTHOCALLYIOCS K YCITOBHOMY 0C-
Tyny, nporpammy nepegad, nHdopmauuio o6 aBTOpckUx NpaBax, a Takke gaeT ceeaeHUs 06 anbTepHaTUBHbIX
yacToTax, Ha KOTopbIX NepeaaeTca Ta Xe nporpamma.

3.2.3 Koaep UcTouHMKa U NpeaBapuTenbHble kogepbl NpeobpasyloT BXOAHbIE NOTOKM B COOTBETCTBYIO-
wmi umdposoi hopmat nepedaun. B cnyyae ncxogHoro ayanokoanposaHns yHKUMOHaNbHbIE BO3MOXHOCTU
KoQepa UCTOYHUKA BKIOYaloT MeToabl achheKTUBHOMO oxaTua ayanocurHana. Lindgposblie noToku ¢ Beixoga
KoAepa UCTOYHMKA U NpeaBapuUTENbHOMO Kogepa AaHHbIX cogepXaTt Ase YacTu, Tpebyrolime pasnuyHbIX ypoB-
Hel 3aLmThl OT OLIMGOK B COOTBETCTBYIOLEM Kogepe KaHana. Bce nepeaasaemble Buabl UHopMaLnn A0MKHBI
MCMoNb30BaTh Te Xe [1Ba YPOBHA 3alnTbl (HopManbHas 3awuTa U BbiCoKas 3alura).

3.2.4 MynbTunnekcop KOMGUHUPYET YPOBHU 3aLLUTbI AaHHBIX U ayANOCUTHArOB B KaHarne nepegaqn.

3.2.5 Ckpembnep obecneunsaeT NCeBAOCNyYalHYO CTPYKTYPY KOAOBOW MocrnefoBaTenbHOCTK, YTO
yMeHbLUaeT HexenaTenbHyo perynapHocTb B U3Nly4aeMOoM curHane.

4
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3.2.6 KaHanbHbI kogep gobaBnseT M3bbITOUHYO MHOPMaLLMIO Kak cpeacTBO Ans KBa3nbesownbouHon
nepenayv u onpenensiet npeobpasosaHue LU POBOM KOAMPOBaHHOM MHPOopMauun B sueinku QAM.

3.2.7 lMepemexunTenb s4eek pacnpegenseT nocnegosatensHole QAM aueiikv B nocnegosBaTelbHOCTb
siveek KBasncnyvanHbIM 06pa3oM, pazaeneHHbIX Mo BPEMEHNU U YacToTe, AN obecneyeHuns ycTonumBon nepe-
Aauun B kaHanax, napameTpbl KOTOPbIX U3MEHSAIOTCS B 3aBUCUMOCTV OT BPEMEHN 1 4acTOThl.

3.2.8 eHepaTop NUnoT-curHana obecnevmsaeT cpeACTBO AN NONYyYeHNs B NPUEMHMKe UHdopMaLnm o
COCTOSIHWAW KaHara, YTo No3BOMAET BbIMNOMHUTb KOFePeHTHYIO AeMOoAYyAALMIo curHana.

3.2.9 OFDM npeobpasoBaTtenb 06beaunHseT Bce npuxoasiume Lunudposble notokn (MSC, FAC n SDC) n
pasmellaeT UX Ha YacTOTHO-BPEMEHHO ceTke.

3.2.10 I'eHepaTop OFDM npeobpasyeT kakaoe MHoxxecTBo OF DM siueek B COOTBETCTBYHOLLYHO BPEMEH-
Hyto obnacTb curHana. Cumeson OFDM nony4yatoT U3 3TOro NpeacTasrieHns BO BpEeMeHUW, NnocneaosaTtensHo
BBOASA MHTEPBAan 3aLlWnThl B BUAE LMKIMYECKOro MOBTOPEHUS YacTy curHana.

3.2.11 MoaynsTop npeobpasyeT undposoe npedcrasneHne curHana OFDM B aHanoroeeld curHan B
acbupe. 3TO AeicTBME 3aBepLUaeT Lndpo-aHanorosoe npeobpasoaHue, 1 Nocne NonocoBoi unbTpaunm
obecneuynsaeTca Tpebyemasn oopMa criekTpa UsnyvyeHHoro curHana.

3.3 KogupoBaHue UCTOYHUKa UHOpMaLUM

B cooTBeTCTBUM C yCTaHOBNEHHBIMU NPaBUIaMMI, OrpaHuMBaoLWMMMI NOIOCY YacToT 3¢hMPHbIX KaHaNoB
B AnanasoHe yacTtoT Hwke 30 ML 1 napameTpamu NnpuMeHsaeMbiX MeTOA0B KOAUPOBaHWUSA U MOAYNALMM, CKO-
pocTb nepedavn uHpopmauun B BUTax AOIKHaA HaxoaWTbes B npegenax oT 8 (NOMoBWHHBLIE KaHarnbl) A0
20 kbuT/c (cTaHaapTHbIe kKaHanbl) 1 4o 72 kKBUT/C (COBOEHHbIE KaHasbl).

Ona gocTkeHs oNTUMAanbHOrO Ka4yecTBa Npy 3aaaHHON CKOPOCTH Nepeaayn nHgopmaumn B 6utax B
cucTeMe JOMXKHbI UCMOMb3oBaTbCA creayoLmne MeTodbl KOANPOBAHUSA UCTOYHMKA MHOpMaUnN:

- MPEG-4 AAC (Advanced Audio Coding) — ycoBepLUEeHCTBOBaHHOE ayAMOKOAMPOBaHWe, BKNOYa0-
Liee YCTONYMBOCTb K oLMBkaMm, A4ns obLiero MoHodoHUYeCcKoro 1 ctepeodoHNYECKoro 38yKOBOro paauose-
WaHus;

- MPEG-4 CELP (Code Excited Linear Prediction) — kogvpoBaHue ¢ NMHenHbIM NpeackasaHuem Ans
YCTOMYMBOI K OLLIMEBKaM Nepefayn peun B MOHOOHUYECKOM 3BYKOBOM paanoBeLLiaHAN B CRyYasX, koraa Bo3-
MOXHa TOMbKO H3Kasi CKOPOCTb Nepeaayn nHcpopMaLmMm UK Koraa cneunanbHo TpebyeTca Bbicokan yCTONYU-
BOCTb K oLInbKam;

- MPEG-4 HVXC (Harmonic Vector Excitation Coding) — rapmoHu4eckoe KoaupoBaHne ¢ BEKTOPHbIM
BO3OYxAeHUEeM AA oYeHb HU3KON CKOPOCTU Nepedaydu peun U Ans yCToMUMBON K owMbkam nepegayuum peyu B
MOHOPOHNYECKOM 3BYKOBOM panoBeLlaHumn, ocobeHHO XOpoLLo NpUMMEHUMOM A5 peyeBbix 6a3 aHHbIX;

- SBR (Spectral Band Replication) — konvposaHne cnekTpanbHbIX NONOC, NPUMeHsieMoe B ayano- n
peyvyeBOM KOAMPOBaHWM, YTO MO3BONAET AOCTUYb NOSHON LLIMPUHBI MONOCHI MPONYCKaHUA ayAnOo- U peYeBbIX CUT-
HanoB Npu1 HK13KoM LnudpoBoit ckopocTn (MeTog npuMmeHum ans AAC, CELP n HVXC);

- PS (Parametric Stereo) — napameTpuyeckoe cTepeo, sIBMsiioleecs YCOBEePLWEHCTBOBaHHbIM cpea-
CTBOM ayAMOKOAUPOBaHWS, KOTOpoe MNo3sosfseT obecneunTb CTepeoKoaupoBaHUe NpU HU3KOW CKOPOCTW
nepegavu;

- MPS (MPEG Surround) — cTaHaapT cXXaTusi MHOroKaHanbHOro ayamo Ana 06 beMHoro 3sy4aHus, Asns-
tOLLMIACA NHCTPYMEHTOM YIy4LLIEHWUs1 KOOQUPOBaHWUA ayano, KOTOPbLIN MO3BONSIET YYUTLIBATL MHOMOKaHanbHoe
KoOQMpPOBaHWe Ha HN3KUX BUTOBBLIX CKOPOCTAX;

- hopmat TpaHCcnopTHOro GUTOBOro NOTOKA CXEM KOAUPOBaHWUSI UCTOYHMKA MOAWUMULMPOBaH C LUenbio
yaoBneTBopuTh TpeboBaHus cuctemel DRM (chopmuposaHue ayamocynepdppeiMoBs U BOSMOXKHOCTb UCMOSb-
30BaHWA HepaBHOM 3awWuThl oT owmbok — UEP).

3.4 Pexumbl nepepaum

3.4.1 NapameTpsbl, CBA3aHHbIe C LUWPUHON NONOCHLI NPONYCKaHUA CUrHana

LWwvpuHa nonockl 3cupHOro kaHana B 3ByKOBOM pagvoBeLLaHWu B AgnanasoHe 4YactoTt Huwke 30 My B
cooTBeTCTBMN ¢ AokymeHToM Ne 140 MKKP, oktsi6pb 1974 1. [3] 1 BAPK BUPB — 87 [4] cocTagnserT:

- B AnanasoHax HY n CY — 9«ly;

- B guanasoHe BY—10 kL.

Cuctema DRM cnipoekTupoBaHa Ans UCrnonb30BaHus:

- B Npeenax ykasaHHbIX HOMUHaMbHbBIX 3HAaYEHWA LWMPUHBI MOSI0C ANS YAOBETBOPEHUsT TpeGoBaHUAM
TeKyLLero nosnoxeHns 4acTOTHOMO NNaHUPOBaHNS;

- Bpeaenax nosioBUHbI LUMPUHBI YKasaHHbIX nonoc (4,5 unu 5 ki) ana obecneyeruns LndpoBoro 3ByKo-
BOro pagvoBeLLaHns COBMECTHO C aHanorosbiM AM BeLLaHuem;

- BNpegenax yaBoeHHON LWUpUHLI nonoc (18 nniv 20 k'u) ans obecneveHns 6osbLUel eMKOCTU Nepegayn
1 TOMbKO B TEX CNy4asXx, Korga orpaHu4eHus YacToTHOMO NNaHMPOBaHNA AOMYCKAOT TaKyto BOSMOXHOCTb.
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3.4.2 MNapameTpsbl, cBA3aHHbIe ¢ 3htheKTMBHOCTLIO Nepeaayun

[ns ntoBoro 3HaYeHUs LUMPKHbI NOSIOChI NPOMNYCKaHNA curHana 4omkHbl BbiTb yCTaHOBNEHbI NapameTphbl
acbpeKkTMBHOCTM Nepefayn, obecrneynsatolie BOSMOXHOCTb KOMNPOMUCCa MEXAY MOSIE3HOW CKOPOCThbIO
nepenayvv MHgopMaunn B GUTax U yCTONYMBOCTBLIO K LUYMY, MHOFOMYyYeBOMY pacnpocTpaHeHuo n acdexTy
Honnepa.

MapameTpbl achheKTMBHOCTM NOAPa3AeNsAOTCA Ha ABa Tuna:

- NapaMeTpbl CKOPOCTW KOANPOBaHWUA N CUTHaMNbHO-KOAOBOW KOHCTPYKLMU, UCTIONb3YeMble ANa nepeayum
AaHHbIX;

- napameTpbl cumsonos OFDM, onpegensiolwme cTpykTypy cumeonos OFDM, koTopas ucnonssyerca B
3aBNCUMOCTU OT YCMOBUIA pacnpocTpaHeHUs B aUPHBIX KaHarax.

B 3aBncMOCTN OT TpebyeMoro ypoBHS 3alUnThl OT OLNBOK, CBA3AHHOW C KaXKAoW cepBUCHOW MHdOopMa-
uneir, gomkeH obecnevmBatbes psg onUMiA, NO3BONSAOLLIMIA 4OCTUYL OAHOTO UK ABYX YPOBHEN 3aLLMUThl.

YpOBHM 3aLUMThI AOMKHBI 06ecnevmBaTbes MMB0 BbIGOPOM CKOPOCTU KOQNPOBaHWUS Kogepa KaHana, nubo
BbIOOPOM Mopsifika CUrHanbHO-KOAOBOW KOHCTPYKUMK (Hanpumep, 4QAM, 16QAM, 64QAM) unu nepapxuyec-
Ko MoaynsiLMen.

[ns TUNMYHBIX YCIIOBWIA pacnpocTpaHeHUsi paaMoBOH B AnanasoHax vYactoT Huke 30 MMy ycTaHoBneHbl
PEXMMbI TOMEXOYCTONUYNBOCTH, NPUBEAEHHbIe B Tabnuue 1.

Tabnwuya 1—Wcnonb3oBaHne pexMmMoB NOMEXOyCTOWUYMBOCTM

Pexum
o TWNUYHBIE YCNOBUA pacnpocTpaHeHns
NOMEX0yCTOUHNBOCTU

A ["ayCCOBCKUIM KaHan ¢ He3Ha4YMTeNbHbIMU 3aMUPaHNAMK

B YacToTHbIe U BpeMeHHble u3bupaTtenbHble KaHarbl ¢ pa3bpocoM ANUTENbHLIX 3aepXek

C AHaNOrMYHbIA PeXuMy MomMexoycTonumeocTn B, Ho c Gonee cunbHbBIM AONNEPOBCKUM
CABUTOM

D AHaNOrMYHBIV PEXUMY MOMEXOYCTOMUMBOCTM B, HO € GonbluMMK 3aaep>KkaMu U AONMNepoB-
CKVUM COBUIOM

Mpw 3agaHHO Nonoce NponyckaHusi pasfnuuHble PeXMMbI TOMEXOYCTONYUBOCTU A0MKHLI 0BecnevnsaTh
pasnu4Hble 4OCTYMHbIE CKOPOCTU Nepeaaym AaHHbIX. Mepegasaemblii cUrHan cogepxuT nocneaoBaTesibHOCTb
cumaonos OFDM, kaxabliA CMMBOM COCTOMT 13 3aLLMTHOIO MHTEPBana, 3a KOTOpbIM cneayeT Tak HasbiBaemas
nonesHasi YacTe cumaona. Kaxablii cuMBos AiBNsieTcs CyMMon K OTPe3KoB CYHyconabl, paBHOMEPHO pasHe-
CeHHbIX Mo YacToTe. Kaxablii 0Tpe3ok cuHyconabl, Has3biBaeMbli «I4eikony, nepeaaeTca ¢ 3aA4aHHON aMmnu-
Tyaoh n ¢asol M cooTBETCTBYeT nosuumm Hecyulen. Kaxaas Hecylwas obosHavaeTca UHAEKCOM K,
npuHaanexawmum uatepsany [k, k... ] (k=0 cooTeeTcTByeT ONOPHON Hecyllen YacToTe nepeaaBaeMoro
curHana).

BpemeHHble napameTpbl cumeonos OFDM BeipaxatoTca B BUAe MHOXUTENeN aneMeHTapHoro nepnoaa
BpemeHu T, KoTopebIi paBeH 83"/, Mkc.

0N pasHbIX PeXXMMOB NOMEXOYCTONYMBOCTM BpeMeHHble napameTpbl cumeonoB OFDM gomkHbI 6biTb
paBHbl 3HaYeHWsIM, YKasaHHbIM B Tabnuue 2.

Tabnwuua 2—Tlapametpsl cumeonos OFDM

Pexum noMexoycTon4nBocTu
Cnucok napameTpos
A B C D
T, MKC 83/, 83"/s 83"/ 83"
T, MC 24 217, 147/ 9y
(288 xT) (256 x T) (176 xT) (112xT)
T MC 2l 5" 5" 7'
TJ/T, 1/9 1/4 4111 11/14
To=T,+ Ty McC 26%, 262/, 20 16%/,
T, MC 400 400 400 400
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4 Pexumbl KoaunpoBaHUA UCTOYHUKOB. KOAVIpOBaHMe ayaunocurHanos

BapwnaHTbl kogupoBaHUA 1 AekoaupoBaHua curHanos B cucteMe DRM nokasaHbl Ha pUcyHke 2.

Komep MPEG [ ]
Surround
(3aBmeut
OT KoHUrypaumm) SBR kopep AAC
&> (esucut | =
DRM/MPEG OT KOHCDUrypaLmn) xonep
PS-xonep
(3aBucur
OT KOHGH U] M excupoBaHue
Ayavocyrian purypaumn)| CELP &  PopmupoBanue _>ynb:luaxnbﬂp:e "
Koaep ayavocynepdpeiiMos KoAupoBame
SBR kopep
> (3aBucut HVXC
OT KOH(Urypaumm) —
[ o xonep
a)
MynbTuka-
HanbHbIA
ayAUoBLIXOA,
Dexopep
MPEG
OKpYXeHus!
BuHaypanbHeif
AAC | SER ayz:;z‘:(-m
pekoaep Aekoaep ANA HaYWHWKOB
DRM/MPEG
MynbTUnnexkeu- P P
POBaHHbIMA Aemynbty- CELP
6MTOBLIA NOTOK @-»| NieKcvpoBatine o>
1 KaHanbHoe ayauocynep- Rexoqep
enma
nenolgﬁ:;l;awe bp SBR ayABL;;(l:gHO/
Aekoaep cTepeo
HVXC
&> pexonep
6)

PucyHok 2 — KoguposaHue (a) n gekoavpoBaHve (6)MCTOHHMKOB ayanoCUrHanos

4.1 KogupoBaHue ayauo AAC

Ans o606LeHHOro KogMpoBaHus ayauocurHanos ucnonbayetca Habop npasun Advanced Audio Coding
(AAC) ctaHgapTa MPEG-4 (cTangapT MCO/M3K 14496-3) [6] kak Hanbonee nogxoaawmin Ana npUMeHeHus B
cucteme DRM.

KoHkpeTHbEIMU ocobeHHocTAMU peanusaLmmn notoka AAC B pamkax cuctemsl DRM agngatotes:

- AAC moxeT ucnonb3oBaTbcsl Ha NobOM cKOpPOCTU, ycTaHOBMNEHHas Gutoeas ckopocTb AAC paBHa
20 6uT/c ans pexxumos yctonumsocTn A, B, C, D (cm. Tabnmuy 1);

- OOMNYCTUMbIe YacTOoThbl AMCKpeTU3aLmmn cocTansoT 12 n 24 kI'u ans pexumos A, B, Cu D;

- ANVHa npeobpasoBaHusi cocTasnsaeT 960 oTcUeTOB, Tak YTO OAMH ayanodperim cooTBETCTBYET MO Bpe-
meHn 80 nnu 40 mc (Npu yacToTax auckpetnsaummn 12 n 24 kM, cCOOTBETCTBEHHO), UTo TpebyeTca ANs yBA3KN
AnvH dpeimos CELP n AAC Tak, utobel ayanocynepdpeiim anutensHocTblo 400 Mc (pexnmbl yCToOMYMBOC-
TMA, B, CnD) cocTosan s Lenoro ynicna ayanodpenmos;

- 5unn 10 ayanodppeiiMoB 06beaNHAOTCA B 0AWH cynepdpeim anutensHocToio 400 mc. Ayanodpeiimbl
Bayauocynepdpermax 3akognpoBaHbl BMECTE Taknm 0bpasoMm, YTo Kaxabld ayaunocynepdpeim MMeeT NocTo-
AHHYIO ANVHY, T. €. 06MeH buTamu mexay ayanodperiMami BO3MOXKEH TOMbKO B Npeaenax 0aHOro ayamocy-
nepdpenma. OauH ayanocynepdpeiim Bcerga pasMellaeTcs B OAHOM forudeckom dperive, No3Tomy He
TpebyeTca HUKaKOW AOMONMHUTENBHON CUHXPOHM3aLMWN AN ayanokoamposaHus. BHyTpu ayamocynepdpeima
ycTaHaBnMBaroTCsa rpaHunLbl opeinma n yctaHosok UEP;
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- npumeHeHne UEP B 6utoBoM notoke AAC obecneumsaeT 6onee ycTonumnsyto paboTy Npu BEICOKOK Yac-
ToTe 6UTOBLIX OLLIMGOK. HepaBHas 3awuTta oT ownbok obecneynsaeT NOBLILEHH YO 3aLUTY OT oG oK Hanbo-
nee 4yBCTBUTENbHON K olwMbBkaM 4Yacth uHopMaLMm 1 HOpMarbHYIO 3alMTy ANA OCTaBLUEWCA YacTu
UHcpopmaLuu.

4.2 MPEG-4 CELP kogupoBaHue

MPEG-4 CELP (koanpoBaHue ¢ nMHenHbIM npeackasaHunem, ctaHgapt UCO/M3IK 14496-3, sepcua 2) —
peuyeBoe KOAUPOBaHWE NpUMEHSAETCA ANA NOMyYeHUsl NPUeMSIEMOro KauecTsa nepegaydun peyun npu GUToBbIX
CKOPOCTSIX CYLLIECTBEHHO HUXe CTaHAapTHbIX (Hanpumep, paboTa Ha «MOMOBUHHOM» CKOPOCTU Npu 8 KBUT/C).
Mcnonb3oBaHue 3Toro peyeBoro kogepa no3sonseT:

- BMeCTO o4HOM ayanonporpamMmmbl Ha ckopocTnoT 20 Ao 24 kbut/c nepeaasatb ABa UAN TPU peYEBbIX CUT-
Hana co ckopocTblo oT 8 fo 10 kbut/c kaxabli, obecneunsas napannenbHble peveBble nepeaayn;

- NepefaBaTb peyeBbie NporpamMmmbl B 4ONOMHEHUE K ayaAnonporpamMmme;

- obecneunBatb 6oree BLICOKYHO 3aWMUTY OT OLIMOOK B pe4eBOM KaHane npu CKopocTU KOAUPOBaHUS
8 kbuT/c.

OcHoBHbIMU xapakTepuctukamm MPEG-4 CELP koauposaHua asnsiiotcs:

- yacToTbl AncKkpeTU3aumm 8 unn 16 kiu;

- buToBble ckopocTu oT 4 ao 20 kbut/c;

- YCTOWYMBOCTb K OLUMBKaM;

- 06beguHeHue Lenoro uncna gppenmor CELP B oauH ayavocynepdpeinm.

4.3 MPEG-4 HVXC koaupoBaHue

MPEG-4 HVXC (rapmoHuyeckoe kogupoBaHue ¢ BEKTOPHBIM BO36Y)XaeHUeM) — peyeBoe koguposaHue
UCMOMb3yeTCcsl B peXXumax ycTonunsocTu A, B, C n D ans nonyveHust yaoBneTBOPUTENLHOMO KauecTBa nepeaa-
YU peun Nnpu o4eHb HU3KUX BUTOBLIX CKOPOCTAX, Hanpumep Ao 2 kbut/c. Paboune 6utoBble ckopoctn HVXC
OTKPLIBAIOT HOBbIE BO3MOXHOCTU cucTeMbl DRM, Takue kak:

- peyeBble NPOrpamMmmebl B AOMOSIHEHWNE K ayAMonporpaMmMme;

- MHOTOSI3bIYHOE BelaHue;

- XpaHeHue MHOXeCTBa NporpamMm B NaMsTH, Taknx kak HOBOCTW, 6a3a AaHHbIX NPUEeMHUKa Ha KapTe pac-
LIMpeHus (Hanpumep, Ha chnaw-namaT o6 emom 4 MB MoXeT xpaHuTbes 4o 4,5 4 paguonporpamm);

- U3MeHeHWe MacluTaba BpeMeHW AnA GbICTPOro BOCNPOU3BEAEHUA WU MPOCMOTPA XpaHALMXCS
nporpamm;

- NepeaaYu ¢ BbICOKOW 3aLLMTON OT OLUMBOK € MCNoNb3oBaHWEM U 6e3 UCNoNbL30BaHUSA MeTOA0B Uepap-
Xv4ecKoin Moaynaumu.

OcHoBHEIMU XapakTepucTukamn HVXC koanposaHus ABMAOTCA:

- yacToTa gnckpeTusauun 8 klu;

- BUTOBLIE CKOPOCTM 2 U 4 KOUT/C AN KOQNPOBaHNA C PUKCUPOBAHHON CKOPOCTHLIO;

- BpeMeHHG MacluTab 1 cTeneHb cxXaTus NPON3BOSIbHbIX OTKIIOHEHUNA;

- NOAAEePKNBABTCS CUHTAKCUC 3aLUMThl OT OLIMGOK, BOSMOXHO Mcrnonb3osaHWe mexaHnsma CRC gna
ynyuLleHus ycTon4msoctn 6utosoro notoka HVXC B kaHanax, NogBepXeHHbIX oLumMbKkam;

- (hopMmpoBaHME NOCTOAHHOTO Lenoro Yncna gppemos HVXC (20) ans ayaunocynepdpenmva.

4.4 SBR koaupoBaHue

SBR (konupoBaHWe cnekTpanbHON NoMockl) UCNOMb3yeT MeTod KONMPOBaHWUA CMEKTpanbHON Nonockl
ans obecneyveHns NpMemMneMoro CyGbekTUBHOIO KauecTsa ayamno- U peYeBblX CUrHAMOB NpU HU3KNX BUTOBBIX
CKOPOCTSIX.

3apaveii SBR siBnsieTcs BOCNpon3BeeHNe BbICOKOYACTOTHOM YacTy Norockl 4acToT ayauo- N pedeBbIX
CUrHanoB, KoTopasi He MOXeT ObITb BOCMPUHATA kogepoM. YTobbl 4oCTWYb 3TOro Hanbonee NOAXoAsALW UM CNo-
cobom, B BMTOBOM MOTOKE OO0MKHA MnepedasBaTbCsl HekoTopasi OOMOMHUTENbHas WMHgopMauus, KoTopasi
ncnornb3yeT Ao GUTOBON CKOPOCTU, AOCTYMHOW Kogepy. ATa AONONHUTENbHAsA UHOPpMaL sl U3BNeKaeTCsa U3
MoMHOro ayauocurHana go ero koavposaHuss U obecneuymBaeT BOCMPOM3BEAEHWE BbICOKOYACTOTHbBIX
COCTaBMsAOLWMX NOCHe AeKoANPOBaHUSA ayanopeyu.

4.5 PS kopupoBaHue

[lns noBbIWEHMS KauecTBa CTepeocurHana npy HUSKMX BUTOBbIX CKOPOCTAX MPUMeEHSIeTCS Koaep napa-
meTpuyeckoro ctepeo (PS). CpefcTea napaMeTpU4ecKoro cTepeo MoryT UCTOoNb30BaTbCH B KOHMUIypaumsax
AAC + SBR (npodunb AAC Beicokoin acbdekTnHocTr MPEG). O6was nges PS kogupoBaHns cocTonT Bnepe-
Jaye AaHHbIX, ONUCBIBAIOLLUX CTePeoKapTUHY, napaniensHo ¢ MOHOCUTHaMoM B Ka4yecTBe AOMOSTHUTENbHON
nHdopmaumun. dta gononHUTeNbLHasA cTepeonHbopmaLMa o4eHb KoMnakTHas 1 TpebyeT NuLlb HesHavuTenb-
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Hol aonu umdpoBoro notoka, obecneunBasl MakCUMarnbHOe Ka4ecTBO MOHOCUrHana B pamkax AOCTYMHOW
o6wen 6UTOBOI CKOPOCTH.

4.6 MackupoBka owmnb6ok

Ona kaxagoro ayguokogepa, a Takke ans cpeacts SBR 1 PS npumeHseTcs MackMpoBka ownMbok, koTopast
npoussoauTcs DRM gekogepom.

4.7 KogupoBaHue MPEG Surround (MPS)

Kogaep MPS ucnonbsyeTtcs gns COBMECTHOMO MOHO/CTepeo MHOrokaHanbHoro kogupoBaHusi. MPEG
Surround ctangapTusoBaH kak MPEG-D, yacts 1 (cm. MCO/M3K 23003-1) [5]. 3TOT cTaHAapT onuckLIBaeT:

- KOQUPOBaHWe MHOrOKaHasbHbIX CUrHanoB Ha 6ase Npeobpa3oBaHHLIX BHU3 CUTHANOB OPUTMHANbHOTO
MHOrokaHasbHOTro cUrHana u cBsis3aHHbIX MPOCTPaHCTBEHHbIX NapameTpoBs. UcnonbayeTcs caMast Hu3Kkasi cko-
pPOCTb ANA KOAMPOBaHUS MHOrOKaHa bHbIX CUTHAIOB, Takas e, kak 4ns npeobpa3oBaHHOro BHU3 MOHO- UM
cTepeocurHana, BKIMHOYEHHOro B NOTOK AaHHbIX. CrnegoBaTenbHO, MOHO- UMM cTepeocurHan MoxeT ObiTb
OONOMHEH K MHOroKaHarbHOMY B BUuae O4eHb MarnbiX 4OMOMHUTENbHbIX AaHHbIX;

- BuHaypansHoe aekoauposaHue notoka MPEG Surround, gatowiee BO3MOXHOCTb NPOCNyLUMBaTh Yepes
HayLWHWUKW CTepeo3ByYaHue;

- YNyYLEeHHbIA MaTPUYHBIA PEXUM, KOTOPIA AonycKaeT MHOrokaHanbHoe NpeobpasoBaHue BBEpX CTe-
peocurHanoB 6e3 nobbIX NPOCTPAHCTBEHHBIX MapaMeTpoB.

MpueMHMKK, He NoAAe PKUBAIOLLIME MHOrOKaHarbHoe AekoanpoBaHue, MoryT AekoaupoBaTh HeMoaudu-
LUMPOBaHHbIA MOHO- UM OCHOBHOW CTEpeOoCcUrHar.

5 OnpepeneHuve MynbTUNNEKca

5.1 CocTtaB MynbTUNNeKca

Cynepdpeinm DRM nepegaun (MynbTUNIIEKC) COCTOUT U3 TpeX KaHanoB: KaHan OCHOBHOroO cepsuca
(MSC), kaHan 6bicTporo goctyna (FAC) u kaHan onucaHus yenyr (SDC). MSC coaepXuT AaHHble o cryxbax.
FAC npegoctasnset nHgopmaumio o LWIMpUHe kaHana u apyrue nogobHele napameTpebl, a Takke COAepXUT
nHcpopmaLmio o Bbibope ycnyr ana 6eicTporo noucka nporpamm. SDC HeceT uHdopmaumio o cnocobaxaekoam-
poBaHus MSC, noucka anbTepHaTUBHBIX UCTOYHUKOB TEX XK€ AaHHbIX M aTpMOYTOB YCNYr BHYTPU MyfbTUMEK-
ca. OH Takke MOXeT BKI0YaTb CChISIKM HA OAHOBPEMEHHO NepeaBaeMble aHanorosble Cnyxobl.

5.2 KaHan ocHoBHoro cepBuca. CTpykTypa kaHana

MSC (KaHan OCHOBHOrO cepBuca) cogepXuT oT 0AHOro A0 YeTbipex NOTOKOB. KaxabIi NOTOK paszaenaeT-
¢S Ha norudeckue dperimbl nvuHon 400 Mc kaxkabin. AyanonoToKK coaepkaT cxXaTblid ayanocurHan u onuuo-
HanbHO MOTYT HECTWN TekcToBble coobLleHust. MoToKN AaHHBIX MOTYT BbITb COCTaBMNeHbl U3 NAKETOB AaHHbIX,
coepxawux nHgpopmavmio 4o YeTblpeX YacTUYHbIX MOTOKOB. Ayauocnyxba cocTouT U3 04HOro ayanuonoToka
W, ONLMOHANbLHO, N3 O4HOTO NOTOKA AaHHBLIX UMW O4HOMC YaCTUYMHOMO NOTOKA AaHHbIX. Cnyx6a AaHHBIX COCTOUT
N3 OQHOro NOTOKA OAaHHBLIX UM OQHOMO YaCTMUYHOrO MNOTOKA AAHHEIX.

Kaxablin norndeckuii ppeiim 06bIYHO COCTOUT U3 ABYX YacTel, kaxkaasl co CBOUM YPOBHEM 3awuTbl. 4nu-
Hbl K2XKA0W U3 YacTen ycTaHaBNMBaOTCA He3aBMCMMO. HepaBHOMepHas 3awmTa oT oluMboK AnA noToka obec-
neynBaeTcs YCTaHOBKOW pa3HOro YpoBHS 3aLlMThl 4518 3TUX ABYX YacTen.

5.3 Kanan 6bicTporo goctyna

5.3.1 CTpykTypakaHana

Kaxabli hpeinm nepenadn cogepxunt 6nok FAC. Bnok FAC cogepXut napameTphbl, KOTOPblE ONUCHIBAOT
KaHarn, U napamMeTpbl, KOTOpble OnucklBaT odHY Wnu Ase cnyx6bl, BMecTe ¢ CRC (Cyclic Redundancy
Check — LMKNNYECKNA KOHTPOSb C U3OBITOMHOCTbIO).

Ons pexumos ycToumsocT A, B, C 1 D gonxeH nepegasatbcs oguH Habop napaMeTpos cnyxbbl.

Ecnu mynbTunnekc HeceT 6onee oaHOM cryx6bl, ANs ON1caHUs BCex cryx6 TpebyeTca Heckonbko 6no-
koB FAC.

5.3.2 MNapameTpbl KaHana

KaHan umeeT cneaytowne napameTpsbl:

- conar 6a3oBbli/pacluMpeHHbIn — 1 6uT;

- uaeHTUnkauma — 2 bura;

- ¢pnar RM — 1 6ur;

- 3aHNUMaeMmblin cnekTp — 3 6uTa;

- conar rnyGuHbl nepeMexeHnss — 1 6uT;

- pexxum MSC — 2 6ura;
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- pexxum SDC — 1 6uT;

- yncno cnyx6 — 4 6uta;

- MHAEKC pekoHduUrypauumn — 3 buta;

- cbnar nepeknioueHns — 16uT;

- rfu — 1 6wurT.

5.3.3 MapameTpbl cnyXo6bl

Cnyx6bl UMeloT crieflytoLme napameTpbl:
- ugeHTudukaTop cnyxobl — 24 6uTa;

- KpaTkuiA ugeHTudukatTop — 2 6uta;

- uHankatop ayamo CA — 16urT;

- A3bIK — 4 buTa;

- thnar ayamogaHHble — 1 6urT;

- onucaHue cnyx6bl — 5 6UToB;

- unaukatop CA aaHHbIX — 1 6uUT;

- rfa — 6 6uTOB.

MapameTp «A3bIK» AOMKEH cogepXaTb koAbl A3LIKOB LiENeBOW ayauTopun, Kak nokasaHo B Tabnuue 3.

Tabnwuya 3 —Kogpbl sA3bikoB

DecaTnyHbIil Homep AsbIk [ecaTuyHbii Homep Aabik

0 A3bIk He ykasaH 8 Xunam
Apabckui 9 AnoHckun

2 Bbenranun 10 ABaHckun

3 Kvtavickun (MangapuH) 11 Kopevickun

4 Fonnanackun 12 MopTyranbckun

5 AHFIMcKuMn 13 Pycckuii

6 PpaHuy3CKni 14 Wcnanckuii

7 Hemeukun 15 Ipyron sa3bik

MapameTp «onucaHue cnyxobl» OOIMKEH CoAepXaTb KoAbl TUMOB NepegaBaeMbiX MPOrpaMm cornacHo
Tabnuue 4.

Tabnwuuya 4 —Koabl TMNOB Nporpamm

ﬂezs:;v;l'-:oe Tun nporpammb: ﬂetzguroe Tun Nporpammbi
0 HeT Tmna nporpamms! 16 Moroga/meTeopornorusi
1 Hosoctn 17 ®durHaHCbHI/BnsHec
2 Tekywme cobbiTust 18 HeTtckue nporpammbl
3 Wudopmaums 19 CoumanbHble BONPOCHI
4 Cnopt 20 Penurua
5 O6pa3oBaHve 21 Mo3eoHn
6 Hpama 22 Mytewecteuns
7 KynbTypa 23 OT1abIX
8 Hayka 24 Dxas
9 PasHoe 25 KanTpun
10 Mon-my3bika 26 HaunoHanbHas mysbika
1" Pok-my3blka 27 PeTpo-My3bika
12 Jlerkas my3bika 28 HapoaHas My3bika
13 Jlerkas knaccuueckasi 29 HokymeHTanbHoe
14 CepbesHas knaccuyeckas 30 He ncnonbayetcs
15 Opyras my3bika 31 He ncnonb3yeTtcss — NpornycTuTb MHAVKaTOP
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5.3.4 Lluknuuyeckum KOHTpOnb € U36GLITOYHOCTLIO

8-6UTOBbIN LMKITMYECKUI KOHTPOSb € U3BbITo4HOCTLIO (CRC) AOMKEH BEIMUCAATLCA C UCNOSIb30BaHNEM
napameTpoB KaHana wu cnyx6ol. Mpu 3TOM AOMKEH WCNONbL30BATbCA MNONUHOMUANBHLEIN reHepaTop
Gex)=x+x*+x3+x2+1.

5.3.5 MNoBTopeHue FAC

MapameTpbl kaHana FAC gomkHbl nepeaaBaTbea B kaxaoM 6noke FAC. MapameTpbl cnyx6bl FAC ans
oAHON UM AByX cnyX6 AOMKHBI Nockinartbea B Kaxxaom 6noke FAC. Ecnun Heobxoanmo 6onee ogHoro bnoka
FAC ana coobweHuss 060 Bcex cnyxkbax B MynbTunnekce, TO ANA BPEMEHU CKaHUMPOBaHWUA NMPUEMHUKA
CYLLIeCTBEHHYHO POfib UrpaeT WwabnoH noBTopeHus. Ecnu sce cnyx6bl ogHOro Tuna (Hanpumep, Bce ayavo- Unu
BCe AaHHble), NnapaMeTpbl Bcex cnyx6 AomkHbI nepefaBaTbca nocnegosartensHo. Ecnn npucytcteyeT kombu-
Hauus cnyx6 ayauo- u gaHHbIX, AOSMKHBI NepeaaBaTbea WabnoHbl, NokasaHHele B Tabnuue 5. Ecnv npucy-
TCTBYET ToNnbko ogHa cnyxba n ecnu 610k FAC coobluaeT o asyx Habopax napameTpos cnyx6, To ob6a Habopa
OOMKHBI UMETb MOEHTUYHOE HanoNHEHUE.

Ta6nwuuya 5— LlabnoHsl NOBTOPeHUs NapaMeTpoB cnyx6 ans komGuHauum cnyx6 ayamo- u gaHHbIX

LWa6bnoH noBTopeHus

Yucno ayguocnyx6 Yucno cnyx6 aaHHbIX
Bnok FAC copepxut oguH HaGop napameTpoB Cnyx6bi

A1A1A1A1D1

A1A1A1A1D1A1A1A1 A1D2
A1A1A1A1D1A1A1A1 A1D2A1A1A1 A1D3
A1A2A1A2D1

A1A2A1A2D1 A1A2A1A2D2
A1A2A3A1A2A3DA1

WIN (N[
=N [= W N -

3aecb A osHavaeT ayaunocnyxby, a D o3HavaeT cnyk6y AaHHbIX.
5.4 Kanan onucanusaycnyr

5.4.1 CTpykTypa

SDC 6nok B SDC gaHHbIX coaepXuTca B 04HOM NepeaasaemMoM cynepdpeinime.

SDC paccmaTtpuBaeTca kak OAWHOYHBLIA KaHan AaHHbiX. Obwas BenuuuHa oTnpaBnsAeMbiX AaHHbIX
mMoxeT oBycrnosnueaTb oTnpaeky 6onble ogHoro SDC 6noka. MoaTomy AFS UHAeKC NO3BONAET NPUEMHUKY
nony4aTb nHpopmaLu o o nepepave cneayrowen Yactn Tekywero SDC 6noka 1 Takum 06pa3om aaeT BO3MOX-
HOCTb NPOBECTW NPOBEPKY U NepekoYeHne Ana anbTepHaTuBHon YacTtoTol (AFS). MNpaBunbHOCTL hyHKLMK
obecnevera B FAC uHaukaumen, BepeH unuHet AFS uHaeke, UHANLMPYOLWMIA NPUEMHUKY, koraa AF S dpyHkumaA
MOXeT AeCTBOBaTb.

SDC 6nok cocTaBneH cnegyowmm obpasom:

- AFS nHaekc — ykasblBaeT KONUYECTBO CBEPXKaApPOB Nepeaayun, oTaenswwmx gaHHolin SDC 6nok ot
credyoLwero ¢ TeM e coepXXaHneM, B pesynbTaTte 4ero oCyLecTBAsAeTCA NOMCK anbTepHaTUBHBIX UCTOYHU-
KOB ONHaKOBLIX NPOrpamm;

- none AaHHbIX — CNYXUT ANa nepeaayn gaHHbix SDC;

- CRC — kog0BOE CroBO CRYXXUT ANA NPOBEPKN Hanu4ua owmnbok B 6noke SDC;

- 3anonHeHue.

5.4.2 O6beKTbl AaHHbIX

B kanane SDC nepegatotca 15 TMNOB AaHHbIX:

- 0 — onucaHwne MynbTUNNEKCa;

- 1 — MapK1MpoBKa Nporpamm;

- 2 — napaMeTpbl YCNOBHOrO AOCTYNA;

- 3 — uHdopmaums o yactotax paguocurHanos DRM, AM, YKB, UM, DAB;

- 4 — cnucoK4YacToT pagnuocurHanoB Ans 6bICTporo Noucka;

- 5 — uHdopmaumst 0 NpUMEHEHUU, CoAePXKUT oNUcaHue BCex NnepeaaBaemMbiX NPorpamMm;

- 6 — noaaepxka 06bABNEHUN U NepPeKNoYEHNI;
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- 7 — onpepaeneHue reorpacnuecknx paitoHoB, ANA KOTOPbIX Habop anbTepHaTUBHBIX YacToT obecne-
YeH;

- 8 — TeKkyllee Bpems 1 Aata;

- 9 — onncaHue NapameTPOB ayaAMoKaHanos, HeobxoaMmMoe Ans X 4eKOANPOBaHNS;

- 10 — napameTpbl kaHanos FAC;

- 11 — paHHble yCTaHOBMNEHUs CBA3U, NO3BONAOLLUME HAXOAUTL anbTepHaTUBHbIE MCTOMHMKM OANHAKO-
BbIX POrpamm;

- 12 — A3bIK BeLLaHWsi M cTpaHa;

- 13 — curHanusauus anbTepHaTUBHON YacTOThl, AeTarnbHoe onpeaeneHne panoHa;

- 14 — napameTpsl FEC (Forward Error Correction) — npsimoe ucnpasneHue oinbokK.

6 KaHanbHoe KoaupoBaHue U mMoaynAauuna

6.1 AganTtauus nepeaaBaeMoro MyrnbTUNMEKCca

Cuctema DRM cocTouT M3 Tpex pasnu4yHbiX kaHanos, MSC (kaHan ocHoBHoro cepsuca), SDC (kaHan onu-
caHus yenyr) n FAC (kaHan 6eicTporo goctyna). 3-3a pasnuymns cBOMCTB 3TVX KaHaroB B HUX NCMOMb3YTCA
pasnuyHble cxXembl KOAMpoBaHust U oTobpaxeHus. ObLlas cxema npolecca KoAWpoBaHWUS npueeeHa Ha
pucyHke 3.

antauus
neﬁgnaaagmoro . Koanposanue | [Mepemexenue
= nrannexca v nepemexeHve [P OtoGpaxenne > Aueek
Y 6uToB (Tonbko anst MSC)

1 paHgoMusaums

PrcyHok 3 — dyHKUMoHanbHas 6nok-Cxema KoAUPOBaHUS U NEPEMEXEHNSA

Bonee nogpobHo MeToA koaupoBaHust npueoauTcs B ctaHaapTe FOCT P 54718-2011 [1].
6.2 KoauposaHue. MHOroyposHeBO€e KoAUpoBaHue

Mpw kaHaNbHOM KoaupoBaHUK cooblueHus, Nnepeaasaemble B kaHanax MSC, FAC u SDC, o6pabartbiBa-
toTCA Hesasucumo. Koauposanuto noasepratotcs kagpbl (bpeimbl) MSC, 6nokm FAC n SDC

Mpouecc koaMpoBaHUs KaHana ocCHoOBaH Ha MHOIOYPOBHEBOMW cXeMe koanpoBaHuaA. MpuHUMN MHOroypoB-
HEeBOTr0 KOANPOBaHUA — ONTUMU3UPOBaAHHOE coYeTaHUe KOANPOBAHUA U MOAYNALMU ANA AOCTWKEHNA NyYLWLINX
XapakTepuUcTUK nepegadn. PasnuuHble YPOBHU 3alUMThl JOCTUMAOTCA NPU pasfiuUYHbBIX KOMMOHEHTaxX koaa,
KoTopble peanuaytoTca nepcopupoBaHHLIMUA CBEPXTOUYHLIMU KOA4AMW, NOAYYEHHBIMW OT TOMO XXe CaMoro MaTe-
pUHcKoro koaa. CKopocTb Ko4a MOXET MEHSITLCS B 3aBUCUMOCTU OT TpeBOoBaHUI K YPOBHAM 3aLumThl nHopma-
UM oT owmnbok. 3aTeM NPOU3BOAUTCS BPeMeHHoe nepemMexeHne 6uToB. OTO NOBLIWAET YCTOMYMBOCTb
CUCTEMBI MPOTMB rPYNNOBbIX OLLMBOK.

6.3 CurHanbHble co3Be3ausi U oTo6pakeHUs

Mocne kaHanbLHOro KOAMPOBaHUSA U NepemexeHns BUTOB Npon3eoanTca npeobpaszoBaHue MHdopMaLn
B Tak HasbiBaemble « QAM-sueinkm».

Crpaterusi oTobpaXkeHUs Ans1 KaX oM siue ik 3aBUCUT OT HasHaveHus kaHana (FAC, SDC, MSC) v pexu-
Ma ycTonumBocTu. Bee auelikn gaHHbix umetoT Bug 4-QAM, 16-QAM nnu 64-QAM.

3agaHHbIA NO YyMOMYaHuio MeTof AokeH obecneunBatb oTobpaXeHne B COOTBETCTBUM C PUCYHKa-
Mn4—6. 3aechk y; 0603HavaeT 6UTHI, NpeAcTaBAsoLME CUMBOI KOMNAEKCHON MOAY ALK Z.
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PrcyHok 5 — SM 16-QAM oTo6paxeHne ¢ COOTBETCTBRYIOLLEH GUTOBOI kKoMBUHaLMel
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PrcyHok 6 — SM 4-QAM oTtobpaxeHune ¢ cooTBeTCTBYIOWEN BUTOBOM KOMBUHaUMEN

[MpunM™meyaHune—bBuTtcneeor CTopoHbl SBNAETCS NEPBLIM MO BPEMEHM.

[ns 64-QAM koaduumeHT Hopmanusauun: a = 142.

[ns 16-QAM koadbduLmeHT Hopmanusaumu: a = 1/4/10.

[ns 4-QAM koacdUUMeHT HopManusauuu: a = 12.

MoToK AaHHbIX Ha BbIXOAE NepeMeXUTEN COCTOUT U3 HECKOMbKUX BUTOBLIX CNOB, KOTOPLIE 0TOGpaXeHbI
Kak curHanbHble TOYKA Ha AuarpaMmme curHana, CooTBeTCTBYHOLEro komnnekcHoMy uncny z. ina SM auarpam-
ma 64-QAM gomKkHa UCNonb3oBaTbCA B COOTBETCTBUU C PUCYHKOM 4. BUTbI A0MKHBI NpeobpasoBbiBaThCs B
COOTBETCTBUU C:

VoY1Y2Y3YaYs)= Voo Vi Yao Yor Y Yar)-

Onarpamma 16-QAM gonxHa NPUMEHATLCA B COOTBETCTBUM C PUCYHKOM 5. BUTBI AOMKHBI TpeobpaszoBbl-
BaTbCS B COOTBETCTBUN C:

Vo Y1Y2¥3)= Yoo Yi0Yor Yi1)-

Onarpamma 4-QAM gormkHa NPUMEHSITLCS B COOTBETCTBUM C PUCYHKOM 6. BUTbl 4omKHBI NpeobpaszoBbl-
BaTbCsl B COOTBETCTBUN C:

o ¥1) = Wop Yo.0)-
6.4 MNpumMmeHeHue KaHaNbHOTO KOAUPOBaHUA

6.4.1 KoguposaHue MSC

B kaHane MSC moxeT ucnons3soBatbca 64-QAM nnu 16-QAM npeobpasoBaHue B peXxumax ycTon4nMBocC-
™A, B,C nD.[Ansa Bcex pexxMmoB ycToinunBocTu 6onee cnoxHoe curHansHoe cossesaue obecneunsaet 6onee
BbICOKYO CrieKTpanbHyto adeKTUBHOCTL, Toraa kak 6onee npocToe curHanbHoe cossesaune obecneunsaet
6ONbLUYHO YCTOWYMBOCTb K OLLMOKaM.

6.4.2 KoauposaHue SDC

B kaHane SDC moxeT ucnosnbsosatbea 16-QAM unu 4-QAM npeobpasosaHue ¢ kKoOAOBOM CkopocTblo 0,5
ANsi pexxunmoB yctonumnsoctu A, B, C, D. B kaxxaoM pexumMe yCTOMYMBOCTH AOCTYNEH BbiIGop Mexay 6onbuueit
NPONYCKHOW cnocoBHOCTLIO KaHana unu Gonee BLICOKOW YCTOMYMBOCTLIO K olmnbkaM. B kaxaom cnydae
ncnonbayeTtca pukcupoBaHHas KogoBasa CKOPOCTb.

CurHanbHoe co3Besave U KOQOBYH CKOPOCTb cnegyeT Bbibupatb ¢ yueTom napametpos MSC Takum
obpaszom, uTobbl 06ecneunTs 66nbLYI0 yeTonunsocTe Ana SDC, yem ans MSC. INpu ncnonsb3oBaHn1 nepapxu-
yeckon moaynauum SDC gomkHo koguposaTbea ¢ Ucnonb3osaHnem 4-QAM.

6.4.3 KogupoBaHue FAC

B kanane FAC gomxHo ucnonb3sosatbea 4-QAM npeobpasoBaHue ¢ KogoBon ckopocTbio 0,6 Ans pexu-
MOB ycTonuMBocTU A, B, C, D. flomkHa ncnonb3oBaTtbcs hKCMpoBaHHasi KoAoBas CKOPOCTb.

6.5 MepemexeHue siueek B kaHane MSC

MepemexeHne QAM siueek 40MKHO NPUMEHATLCA B kKaHane MSC nocne MHOroypoBHEBOIo KOAUPOBaHUS.
Ana pexumos ycToumeocTn A, B, C, D Bo3MOXeH BbIGOp HWU3KOW UNA BLICOKOW rMyBuHbI NepemexxeHust
(0o603HaYeHHOe 3aech Kak KopOoTKoe UK ANTMHHOE NepeMeXXeHue) CornacHo NPOrHo3upyeMbIM YCIoBUsIM pac-
npoctpaHeHuna. OCHOBHbIe NapaMeTpbl NepeMexnTens aganTMupoBaHbl K pasmepy MynbTunnekcHoro gppeinma.

14



FOCT P 54717—2011

[ns kaHanoB pacnpocTpaHeHus YacToT Huke 30 ML ¢ ymepeHHbIMM 3amMupaHmaMum (TUNMYHO A4Ns pac-
MPOCTPaHEHNs1 cUrHana 3eMHON BOSHbI B AgnanasoHax AfIMHHBIX U cpedHMX BOJIH) KOPOTKOe nepemMexeHue
obecneynBaeT 4OCTATOYHOE BPeMEHHOEe U YacToTHoe MHoroobpasmne 4ns npaBuiibHOro npolecca gewmdpo-
BbIBaHNS B MPUEMHUKE.

[insa kaHanoB pacnpocTpaHeHns YacToT Hwke 30 MITL, nogBep)KeHHbIX 3HaYUTENbHBIM BPEMEHHBIM Y
YacTOTHO-CENEKTUBHBIM 3aMUPaHUAM, YTO TUMMYHO Ansi curHanoe B KB ananasoHe, rnybuHa nepemMexeHus
MoxeT BbITb yBenudeHa. ObLas 3agepkka npoLecca nepeMexeHusa/aenepeMexeHns saHumaeT npnubnuau-
TenbHo 2 x 400 mc, T. e. 800 Mc Ans KOPOTKOro NepemMexeHusl B pexumax yctonumsoctn A, B, C, D. B cnyvae
ANVHHOTO NepeMeXeHNa oHa COOTBETCTBYET NpUMEPHO 2,4 ¢ ANA pexxuMoB ycTondunsoctu A, B, C, D.

7 CTpyKTypa nepepauv

7.1 CTpykTypa dpeiiMa nepeaaym U peXXuMbl yCTONYUBOCTHU

MepepaBaeMblil curHan opraHusoBaH B cynepdpeinmol nepeaayu. B pexxumax yctonunsoctu A, B,C, D
Kexxabln cynepdpenm nepegaym coctout us Tpex pperimoB nepenauun. Kaxabli opeiim nepegavm numeet
npoaomknTensHocTb T, U coctouT ns Ny, OFDM cumeonos. Kaxabin OFDM cumson o6pasoBaH COBOKYN-
HocTbio K Hecywunx, nepegaBaemblX ¢ NPOAOIDKUTENBHOCTLIC T, PasHOC MexXay CMeXHbIMU HecyLnMu
coctasnset 1/T,,.

MpopomknMTensHOCTL CUMBONA NpeAcTaBnseT cobor cyMMy ABYX YacTel:

- nonesHas 4acTb ¢ NPOAOIDKATENBHOCTLIO T

- 3alLMTHbI MHTEPBAN C NPOACIKUTENBHOCTbIO T

3alMTHbIA MHTepPBan COCTOUT B LIMKIIMYECKOM NMPOOIDKEHUM NONe3HoW YacTu T, U BBeeH nepes Heit.

OFDM cumBonbl Bo copeive nepeaaun npoHyMeposaHbl oT 0 4o N — 1. Bce cuMBornbl coaepxar AaHHbIe
1 CNpaBoOYHY MHOPMAaLMIO.

Bauay Toro, uto curdan OFDM cocTout ns MHOrMX oTAesIbHO MOAYNUPOBAHHBIX HECYLLUX, KaXXAbIA CUM-
BOJ1 MOXKHO B CBOIO OYepeflb paccMaTpuBaTh Kak pasferieHHbIA Ha A4Yenkn, kaxaas sideliika cooTBeTCTByeT
MOAYNALMM OOQHOM HecyLLiel B NPOAOIKEHUW OAHOTO CUMBONA.

OFDM cpeim cocTouUT na:

- MAMNOTHBIX sIYeeK;

- slyeek yrnpasneHus;

- slyeeK JaHHbIX.

MNOTHbIE SiYelikn MOTYT BbITb UCMOMb30BaHbI ANs KAAPOBOM, YaCTOTHOM U BPEMEHHOR CUHXPOHN3aLNK,
OLEHKM KaHarna 1 naeHTndurkaumm pexmma ycTomunsocTu.

MepenaBaemblii curHan ONUCLIBAeTCH CNeayoLLMM BbipaXXeHUeM:

i © Ns-1 Kmax
x(t) = Re { e/ *'r! D 2 CskVrsk®k

r=0 s=0 k=Kpj,

chTL(t—Tg—sTS—NSrTS)
rae v, s (=4 ¢ 8+ NNT <t <(s+ N;r+ 1T
0

N — uucno OFDM cumBonoB Bo hpeiive nepeaauu;
k — oB6o3HavaeT Homep Hecyleln (= K., .-, K.
s — obosHavaeT Homep cumeona OFDM (= 0...N, — 1);
r — obosHavyaeT HoMep thperima nepedayn (= 0...6eCKOHEUYHOCTb);
K — uucno nepegasaembIx Hecywmx (<K — Ki);

T, — NpoACIXNTENBHOCTL CUMBOIA;

T, — NPOAOIMKUTENBHOCTL MOSIE3HON YacTu CUMBONA;

T, — NPOACKUTENBHOCTL 3alMTHOro UHTepBana;

fz — ofopHasi YacToTa paamMo4acToOTHOro cUrHana;

— KOMMeKcHas BermimHa s4eiikn ans Hecyllen k B cuMBorie s opeiiMa HoMep r.

3Ha4eHusi ¢, ¢, 3aBUCAT OT TUNA AYENKN.

Ans sueek AaHHbIX U siveek ynpasneHus (MSC, SDC, FAC) ¢, ¢ = z,rae Z — Touka co3Be3aus AJ1s KakK-

OO avenkn.

ax

C

r, s, k
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7.2 TlapameTpbl OFDM, cBA3aHHble C pacnpocTpaHeHneMm

MapameTpbl OFDM f0/1XHbI 6bITb BbIGPaHbl UCX0A4A M3 YCI0BUI pacnpocTpaHeHUs 1 HeobxoanMoim one-
paTopy 30Hbl NOKPbLITUA. PasnnyHble ycTaHoBKM OFDM napamMeTpoB onpeAensoTca Ans pasinyHbiX yCnosui
pacnpocTpaHeHus. VX 3HayeHus npueeaeHbl B Tabnuue 6.

Tabnwunya 6— Yucnosble 3HayeHns napameTpos OFDM

MpofoMKMTENBLHOCTL
Mpogomku- Pa3Hoc MpoAo/mKUTENBLHOCTL
Pve M TeNnbHoCTb T Hecywmx MTy, 3aWyTHOTO nHTEpeana cumsona Hueno CAMBOIOB
YCTOUMBOCTH e ' - ’ TALTn BO chpeiime N
t mc MC

A 24 4123 2,66 26,66 1/9 5
B 8

21,33 8 5,33 26,66 14 15
Cc 14,66 68211 5,33 20 4/11 20
D 9,33 10717 7,33 16,66 11/14 24

7.3 TllapameTpbl WMPUHBbI NOJIOCbI YAaCTOT cCUrHana

7.3.1 OnpepgeneHve napameTpa

MapameTpbl OFDM 3aBUCAT OT AOCTYMNHOW NOMOCbI 4aCTOT, YMcia Hecywmux K 1 ux mectononoxeHus
OTHOCUTE/IbHO ONOPHON YacToThl (HasBaHHOW DC, Mo aHanorum ¢ HecyLlein, NCNOAb3yeMO NpPU aHasIoroBbIX
AM nepepgayax).

3aHvmaemblil cnekTp onpegesnsieT HOMUHAIbHYIO LWWPUHY NOMOCkI HACTOT KaHana. s pexxumos yCcToli-
ynoctn A, B, C, D rpynna Hecywux FAC Bcerga npasee (BblLe MO YacTOTE) N0 OTHOLLEHMIO KOMOPHO YacToTe
fR, KOTOpas paBHa Le/ioMy Yucny, KkpatHomy 1 Ky,

B Tabnuue 7 npuBeAeHbl napamMeTpbl 3aHMMaeMOoro cnektpa, nepegasaemble B FAC, onpegensiowme
HOMWHaNbHYIO LWUPWHY MOMIOCHI YACTOT KaHana, Ha pUCyHKax 7 u 8 nokasaHo MNOJIOXKEHWEe Hecyliux Ans
fR< 30 MI'u.

Ta6nu L a 7— CooTHOWweHNe Mexay saHMMaeMblM CNeKTpom n nonocoi nponyckaHua KaHana

3aHMaeMblIii CnekTp
HavveHoBaHve napameTpa

0 1 2 3 4 5
Monoca nponyckaHusa kaHana, Ky (pexumsbl 45 5 9 10 18 20
ycToiiunsocTtu A, B, C, D)
3aHVMaeMblli CnekTp  |<e-------- »
I 9klMy |
0
pynna HecyLwwimx Ha 4,5 Ky,
= copgepxawux FAC aueiikn 2
- 'pynna Hecywmx Ha 4,5 KI'y, 4
YactoTa fR

PucyHok 7 — 3aHumaeMblii cnekTp ans 9 kly kaHanoB
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3aHMMaEMbIli CNEKTP  <e-------- »
| 10«kly |
1
pynna HecyLwmx Ha 5 Ky,
o coaepxatmx FAC aueliku 3
O pynna Hecywmx Ha 5 Ky, .
YactoTta fR

PucyHok 8 — 3aHuMaemblii cnekTp ana 10 kl'y kaHanoB

Hecyuwme nigexkcupoBaHbl kak Kk e [Kmin KTa],k = 0415 onopHoli Hecyuleli DC nonpegeneHsl 3Ha4eHus-
MU, 3aBUCSLLMMM OT BbiIGOpa 3aHMMaeMOli NoOI0CkI YacToT.

Hecywue c k <0 6yayTt cnesa o1 DC, ack>0 — cnpasa ot DC.

BTabnuue 8 npeactaBneHO MMHMMa/IbHOE U MaKCUMasibHOE KOIMYECTBO HECYLLMX AN KaXA0ro pexuma
YCTONYMBOCTU N HOMUHA/TbHOW NMOMOCHI YacToT.

Ta6nunuya 8— KOMMUYECTBO HECYLLMX ANS1 KaXKAOro pexumMa yCToiumBocTu

3aH1MaeMbIii CrexTp

Pexxm Hec
YCTON4MBOCTM s
0 1 2 3 4 5
A Amin 2 2 -102 -114 -98 -110
mex 102 114 102 114 314 350
min 1 1 -91 -103 -87 -99
B
max 91 103 91 103 279 311
min - - - -69 - -67
C
max — - - 69 - 213
Amin - - - -44 - -43
D
Arax 7 . . 44 - 135

7.3.2 CoBMecTHas nepepgava

B pexxumax yctoitunsoctn A, B, C, Denman DRM npegHa3HayeH 4151 UCNOMIb30BaHMsA BTEX Xe pagnoBe-
LwaTenbHbIX gnanasoHax, 4To n AM curHanbl. CoBMecTHaa nepejava paguoctaHuuii, ncnosnb3sywmx DRM u
AM, MOXeT ObITb BbINOJIHEHA NYTEM pa3MeLLeHNa PALOM aHanorosoro curHasna AM (ogHonosiocHasa unu AByx-
nonocHas AM) n yngpposoro DRM curHana.

LLivpuHa 3aHMMaemMoro cnekrTpa OTHOCUTCA K XxapakTepuctukam curHana DRM. BewaTtens MoxeT co06-
LWMTb 06 0g4HOBpPEMEHHOW Nepegaye AM curHana npy NOMOLUM anbTepHATUBHOIO YaCTOTHOrO curHana.

7.4 TINNOTHbIE SSYEeNKN

7.41 ®YHKUNN N NPOUNCXOXOEHNE

HekoTopble siueiikn BHyTpu thpeiima nepegaun OFDM npomoayimpoBaHbl C M3BECTHbIMU (DUKCUPOBAH-
HbIMU 3HAYEHUAMM dasbl U aMNANTYAbl. ITU AYERKN ABAAKTCA NUAOTHLIMUW U CATYXAT A1 OLEHKN U CUHXPOHU-
3aumm kaHana. Mosuuyum, amnanTygbl M hasbl 3TUX S4YeeK TuiaTeNbHO BbiGpaHbl A8 ONTMMU3aUUN
napaMmeTpoB, 0COOGEHHO HaYabHON ANNTENBHOCTU CUHXPOHN3ALNUN N HALEXHOCTMU.
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7.4.2 OnopHas yacToTa

3T A4enkn NCNosb3yITCA NPUEMHUKOM Af1sl OGHAPY)XEHWA MPMHUMAEMOrO CUrHaNa U OLIEHKN CMELLIEHUS
(caswura) ero yactoTbl. OHM TaKXKe MOryT ObITb NPUMEHEHD! A1 OLIEHKU KaHarna u OTCNEeXNBaHUs pasinyHbIX
npoueccoB.

7.4.3 OnopHoe Bpemsi

311 sAYeitku pacnonoxeHbl B nepsoM cumeone OFDM kaxgoro cperima nepeaayqu.

flyeilkn ONOPHOrO BPEMEHU WCMONb3YIOTCA B OCHOBHOM Ans obecneveHust GbiCTporo paspelueHus
HeonpeeneHHOCTU C 3aLUTON BPEMEHHOrO OTHOLLEHUS! U YaCTOThbl, HEUYBCTBUTENbLHOI K OLiIeHKE BPEMEHU
NoCTyNneHna ¢ NepMoANYHOCTLI0 OAHOMO CUMBONA, a Takke 4nA onpeaerneHus NepBoro cumeona gperima
nepeaayn. OHU MOryT GbiTh NPUMEHEHBI AN OLEHKU CAIBUTa YacToTbl.

7.4.4 OnopHoe ycuneHue

AYeikn ONOPHOro YCUITEHUA NPUMEHSAIOTCA B OCHOBHOM 11 KOTEPEHTHOW AeMopynsauun. JTU SHenkn
pa3bpocaHbl No o6LLel YaCTOTHO-BPEMEHHOM LUKarne U UCNONbL3YIOTCA NPUEMHUKOM AN OLIeHKU peakuum
KaHana.

7.5 Slyelkm ynpaBneHms

7.5.1 O6wue nonoxeHun

WmeeTtca gBa TMNA AMeEK ynpaBneHus:

- AYelikM kaHana GeicTporo poctyna (FAC), nHTerpupoBaHHbie B Kaxablit hpeiim nepeaayun, Kotopoie
MCronb3ayloTcs Ans 6bIcTporo nony4yeHns HeobxoaMMon UHOpMaLIKM NPUEMHUKOM C LIENbIO AeMOAYNTMPOoBa-
Hus1 curHanos DRM;

- auelikm cnyxebHoro kaHana (SDC), nosTopsiowmMecs B kKaXxaoM cynepdpeiMe nepesaym, KoTopble
coaepxar BCo AONONHUTENbLHYIO MH(POPMALIMIO O TEKYLLLIEM COCTOSIHMM CEPBUCHDBIX CNYX0 B AaHHBIA MOMEHT,
OHM CNONBb3YIOTCA Taloke s anbTEPHATUBHOIO NepekniovyeHna YyactoTol (AFS).

Ha pucyHke 9 npuBeAEHO 4aCTOTHO-BPEMEHHOE PACNONOXeHUe 3TUX CUTHANOB.

Cynepdpeiim nepegaqn

,PpeiiM nepenaun
SDC 6ok f
—_———

Monoca
nponyckaHusi

kaHana — cuMBONbI, copepxaluve MSC u FAC sueitku;

— cumBoOnbI, coaepxalume MSC sueiiku;

— CMMBOIbI, copepxawme SDC sueiku

PucyHok 9 — YacTtoTHO-BpemeHHoe pacnonoxeHue FAC n SDC curHanos

7.5.2 Avenkun FAC

Fueliku, ucnonbayembie anst FAC, — aT0 siueiiku, B KOTOpbIX HET UHCpopMaLMK HY 06 ONOpHON YacToTe,
HW 00 ONOPHOM BpeMeHM U YCUIIEHNW, OHU He SIBNSAIOTCS AYeriKaMm AaHHbIX B CUMBOSIaXx, KOTOpbIe He coaepXar
SDC. Aueiiku FAC nepeHOCST BbICOKO 3alumLLeHHble QAM CUMBOIbI, NO3BONAIOLLME NPUEMHWUKY BbICTpo obHa-
PYXMUTb NonyyYaeMblii B JaHHOE BpeMsi TUN curHana.

7.5.3 SAueiikn SDC

Avyeiikamn, ncnonb3dyembiMu gna SDC, asnatotcs Bce avenkn B cumonax SDC, koTopble He HecyT
MHOpMaLMK HM 06 ONOPHOIA YACTOTE, HY 06 ONOPHOM BPEMEHU U YCUINEHUW, ANsl KOTOPbIX K., <K<K . N KHe
NPVHAANEXNUT K COBOKYMHOCTW HEMCINONb30BaHHbIX HECYLLMX.
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Ina pexumos yctonumsoctu A uB SDC cumeonamu sisnsatotces 0 U 1 B kaxxaom cynepdpeiime nepeaaun.
Ina pexumos ycronumsocTn C n D SDC cumsonsl — 0, 1 1 2 B kaxkaom cynepdpeiime nepegaqn.

7.6 fyenku AaHHbIX

7.6.1 Mo3uuunm aveek

K sveitikam gaHHbIX OTHOCATCA BCE SIMENKU, He SIBASIIOLIMECS HA MUIOTHLIMW, HU ilYekaMi ynpaBnieHus,
AN KOTOPbIX K. <k <Kk Wk He NpuHagnexuT K COBOKYNHOCTU HENUCTONb30BaHHbIX HECYLUMX. C MOMOLLbIO
sA4yeeK AaHHbIX NepefaeTca ocHoBHasi MHdopMauus, coaepxawasica B curHane DRM.

7.6.2 Avenkmn ycuneHus u casbl

BenuuunHebl ¢, ¢ , SIBNAIOTCS HOPMUPOBaHHBIMWA BENUYMHAMW MOAYNALIMW TOYKA CO3BE3AUS Z COrNnacHo

andasuTy moaynAummn, ucnonbsyemomy ans MSC (64-QAM unu 16-QAM ans pexxumoB yctonumsoctu A, B, C,
D, cM. pucyHkn 4, 5).
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MpunoxeHne A
(vHcpopmaumoHHoe)

PagnoyacToTHbIe 3allUTHbIe OTHOLLEHUA

BalwmTHble OTHOWeHUs TpebyloTes Ans:

- AM curHanos, nHTepgepupyoLWwmx ¢ U poBbiMu curHanamm DRM;

- DRM undbpoBbix curHanos, MHTepdeprpyowmx ¢ AM curHanamu;

- DRM umdbpoBbix curHanos, uHTepdepmpytowmx ¢ DRM undpoBbiMy curHanamm.

lMpvBedeHHbIe B 4aHHOM NPUNOXEHNN BENMYMHBI 3aLLUTHBIX OTHOLEHWI ONpeaensiioT Takke TpeboBaHus K napa-
MeTpaM paguoYvacToTHOro TpakTa paguornpue MHUKOB Kak ObITOBbIX, TaK M KOHTPOIbHbIX (M3MEPUTESNbHBIX) COMMacHO CTaH-
Aapty FOCT P 54716-2011 [2].

KomBuHaLmMu TMNOB CNEKTPanbHOro pa3MeLLeHUs M PeXMMOB ycTonumBocTr DRM curHanos npuBoaaT K pasnmnyHbIM
PY cnekTpam nepegatyvka, KOTOpble Bbl3bIBaIOT B3aMMOBIMSHUS M NO3TOMY TpebytoT onpegenerHbix PY 3awmTHbIX OTHO-
WweHun. NpumeHsembli MeToA BbIMUCITEHUI onucaH B aetansx B PekomeHgauun MC3-P BS.1615, B kOTOpOK NokasaHo,
YTO pasnuyne B 3alMTHbIX OTHOLWEHUAX ANS pasHbiX peXXumo yctonymsoctn DRM goBonbHo mano. MNoatomy PY 3awmr-
Hble OTHOLWEHWS, NPEACTaBNeHHbIE B Crieayrowmux Tabnmuax, orpaHudeHbl pexxmmMom yctonumeoctun B. bonee nogpoGHble
pesynbTaThl BblUMCIEHNI MOXHO HanTh B PekomeHgaumm MC3-P BS.1615.

B tabnvue A.1 npeactaeneHbl pe3ynbTaTthl BbluMcrieHns anst AM curHanos, uHtepdepmpytowmnx ¢ DRM curbanamu,
BTabnuue A.2 — anss DRM curHanog, nHtepdepupyowmux ¢ AM curHanamu. 9T BenmumHbl BbluncieHbl AnstAM curbanos
C BbICOKOM komnpeccuen. PY 3awmtHele oTHoweHus ans DRM curbanos, nHtepdepupytowmx ¢ DRM curianamu, aaHbl B
Tabnuue A.3. Koppektupyiowpme BenuunHsl Anst DRM npuema npu ncnonb3oBaHum pasnmyHbiX CXem MOAYISILIMM U YPOBHEN
3aWmThl NpeacTaeneHsl B Tabnuue A.4.

3HaveHus B Tabnuuax A.1—A.4 npeacTaensioT coboi oTHocUTeNbHbIe PY 3aumTHbIe OTHOWEHNA (AR (giative)- BNA
cny4vas umcto AM OTHOCMTENBHOE 3alLMTHOE OTHOLIEHUE eCTb Pa3HOCTb B feumnbenax Mexay 3awmnTHbIM OTHOLWEHUEM,
KOr4a CurHanbl HeCYLMX KenaTenbHOro U HexenaTtenbHoro nepegariynkoB UMEIOT pa3HOCTb YacToT Af MU, ¥ 3aWwmnTHBIM
OTHOLWEHMEM, KOrga Hecylme 3TUX nepeaatynkoB MMEKT 0aMHakoBylo yacToTty (Pekomengauma MCO-P BS.560), T. e.
cokaHarbHoe PY sawmtHoe oTHOWEHNE Agp, KOTOPOE COOTBETCTBYET ayAMo4acToTHOMY (AF) 3almUTHOMY OTHOLWEHNIO
(App)- B criyqae unepoBoro curHana ux HOMMHanNbLHOM HaCcTOTON BMECTO HECYLLeN YacTOTbl ABNSAETCA 3HAUMMAs BENUUMHA
Ansa onpegenexHnsi pasHocTn YacToT. [lnA cnekTpanbHoro pasmeLeHns TUNoe 2 u 3 HoMMHanbHasi YactoTa COOTBETCTBYET
ueHTpanbHol Yactote OFDM Gnoka, ans Tunoe 0 u 1 cnekTpanbHas YacToTa casuraeTcaHa 2,2 u 2,4 k' COOTBETCTBEHHO
BblLlLe HOMWHaNbHON 4YacTOoThl.

Bcneacteue oTnnums cnektpa curHana nitepdepeHumm ot AF cnektpa aHanorosoi AM 3HaueHus1 4nsi OTHOCUTENb-
HbIX PY 3aWMUTHBIX OTHOLWEHWI B Cy4ae CokaHanbHOWM MHTepdepeHLMN HE PaBHbI HYTIO.

Ons ucnonb3oBanusi Tabnmubl A.1 B 3agaHHOM cueHapuy nnaHnpoBannst AM peneBaHTHoe AF 3almTHoOe OTHOWe-
Hue gobaBnsieTcs K 3Ha4eHUo B Tabnuue, yTobbl nonyunTs Tpebyemoe PY 3awmTtHoe oTHOWeHWe. PeneBaHTHbIE 3HaYe-
HWst MOTYT ObITb ONpeaeneHbl C y4eToM:

- pnsiKB sawuTHOe oTHOWeHme AF paeHo 17 b, koTopoe ogobpero ana HFBC nnanmpoBanns WARC HFBC-87 gns
curHanoe AM, nitepdepupytowmnx ¢ AM curHanamu;

- pns[1B/CB 3awmtHoe oTHoweHue AF paBHo 30 ab, koTopoe oao6peHo PernoHanbsHoOM aagMUHUCTPaTUBHOW KOHe-
peHumen no pagmoeewannio B gnanasoHax [1B/CB ansipernonos 1 u 3 OKenera, 1975r.) anst AM curianos, uHtepdepupy-
towmx ¢ AM curHanamm.

Ins DRM kak nonesHoro curHana AF 3awmTHoe oTHOLWEHWE, paccMaTPUBaeMOoe Kak napaMeTp KauecTBa 06cnyxu-
BaHWs, 3aMEHsIeTCA Ha OTHOWEeHne curHan/mHTepdepeHumns, Tpebyemoe ans goctuxkenus onpegeneHHon BER. Mopor
BER, paBHblii 10~4, NpuHST ANs pacyeToB. 3Ha4YEHWS 3aWMTHOIO OTHOLWEHWS B Tabnuuax A.2 u A.3 ocHoBaHbI Ha 64-QAM
Mogynsuum n saawmTHoM yposHe Ne 1. [1na apyrmx komGrHauui KoppekTupyloLme sHaqdeHnsi B Tabnuue A.4 nobaBnsaoTea K
3Ha4YeHuAM curHan/vHTepdepeHLmMs, NpMBeAEHHLIM B Tabnvue.
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Ta6nuuya A1— OTtHocuTenbHble PY 3awmTtHble oTHOweHwus (ab) ans AM curnanos, uHtepdepupytowmx ¢ DRM curHanamm

PasHoctb vactot f, o = f oo KU MNapameTpsbl
Mones- _
o Mewatowmi
HbINA A,., nb
curHan CUrHan B , AF’
-20 -18 -15 -10 -9 -5 0 5 9 10 15 18 20 DRM” | (cm. npum.
Ky,
3ud)
DRM_BO
AM -50,4 | 50,4 —49 -355 | -284 6,4 6,6 -30,9 | 46,7 | 48,2 -50,4 -50,4 -50,4 4,5 —
(cM. npum. 1)
DRM_B1 _ _ _ _ _ _
AM (cm. MpuM. 2) =51 -50,5 | 47,6 -32 23,8 6 6 31,1 | 45,7 | 47,4 51 51 51 5
AM DRM_B2 488 | 46,9 | 43,5 | =344 | -29,7 3,4 6,5 3,4 -29,7 | =344 | 43,5 —486,9 -48,8 9 —
AM DRM_B3 47,2 | 453 | 41,9 -32 -25,9 3 6 3 -25,9 -32 —41,9 —45,3 —47,2 10 —

Borym — HOMUHanNbHas nonoca Yactor DRM curnana.
DRM B0 — DRM curHan, pexum ycTon4meocTu B, cnekrpansHoe pasmeweHune Tuna 0.

MpnumeuvaHune 1—LeHTpansHasa yactoTa nepegaqm DRM_BO caeuHyTa Ha 2,2 kMY Bbille HOMMHANBHOW YacTOThI.

MpumedaHune 2—LleHTpansHas vacroTta nepegauvm DRM_B1 cgeuHyTa Ha 2,4 k'Y Bbilwe HOMMHANBHOW 4acTOThI.

MpnumeyaHune 3— 3awmtHole PY oTHoweHus ans AM curbana, nitepdepupytowero ¢ DRM curHanom, moryT 6b1Tb BblMMCAEHbI NyTeM go6aBneHus noaxo-
Asiwmx AF 3auwmTHBIX OTHOWEHUI COrMacHO JaHHOMY CLEHAPUIO NNAHMPOBAHUA, K 3HAYEHNAM, NpUBEAEHHBIM B Tabnuue.

MpumMeyaHue 4 — 3HadeHus, NpeacTaBneHHble B 3TOM Tabnuue, oTHocaTea K AM curHanam ¢ BeICOKOM komnpeccuen. [ina coemectumocTtu ¢ tTabnuuen A.2
Ta e camas rnybuHa moaynauum, a UMEHHO CBSI3aHHasi C BbICOKOW komnpeccuel, 6bina npuHsta ans AM curiana. Utobbl o6ecneunts agekBatHyio sawmty AM curHa-
nam ¢ HopMarnbHbIM YPOBHEM komnpeccum (cM. Pekomengaumio MC3-P BS 1615]), kaxgoe 3HaveHne B Tabnuue JOMKHO BbiTe yBENUYEHO AMsl yUeTa pa3nuumns Mexay
HOPManbHOW U BLICOKOW KOMNPECCUEN.

LL0Z—LLLPS d 100



(44

curHanamm
Ta6nunya A2 — OtHocutenbHble PY 3awmTtHele oTHowewus (aB) ana DRM curianos (64-QAM, ypoBeHb 3awmtbl Ne 1), nHTEpdEPNPYIOLUNX C AM
NapameTpbl
Pa3HoCTb YactoT foow. — fl1 oneaH.’ Ky, ;__/
MoneaHbIi Mewuaiowmi ]
curuan curHan 20 Borwe | s/1, 0B
—20 -18 -15 -10 -9 -5 0 5 9 10 15 18 K'Y
_ 4,5 4,6
bk AM | 57,7 | -555 | 522 | 461 | —45 | 362 | 0 | -35 | -309 | —41,1 | 469 | -506 | -53
(cm. npum. 1) I L
4,6
DRM_B1 AM | 574 | 522 | 51,9 | 45,9 | —447 | -36 0 | 02 | —22 | -376 | —46 | 496 | 52 S
(em. npum. 2) I "
3
DRM_B2 AM | 546 | 524 | 488 | 428 | 337 | 64 | 0 | —64 | 337 | 428 | 488 | -524 | 546 | 9 | T3
DRM_B3 AM 539 | -539 | —48 | 39,9 | —25 | -3,1 0 31 | -25 | -39,9 | —48 | -51,5 | 539 | 10 7.3

Borv — HOMMHanNbHasi nonoca 4Yactotr DRM cursana.
DRM_BO — DRM curHan, pexvm ycTonumBocTu B, cnekrtpansHoe pa3smelieHve tuna 0.
S/l — oTHOwWeEHWe curHan/vHTepdepeHums ans BER 1 x 107

MpumevaHune 1— UeHTpansHas vactota nepegaqi DRM_BO casuHyTa Ha 2,2 K'Y BbilLe HOMMHANbLHOM YacTOTbl.

MpnumevaHune 2— LlentpansHas Yactota nepega4m DRM_B1 casuHyTa Ha 2,4 Ky Bbille HOMUHANBHOW YacTOTbl.
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Tabnuuya A3 — OTtHocuTenbHble PY 3awmTHble oTHOWeHWs (ab) ans DRM curtanos (64-QAM, ypoBeHb 3awmTbl Ne 1), uHtepdepupytowmx ¢ DRM curHanamm

PasHocts vacrotr f, = 1F - KL MapameTpbl
MonesHbin Mewwatowmn
e eman -20 -18 -15 -10 -9 -5 5 9 10 15 18 20 BEFRL'I/" S/, nb

DRM_BO DRM_BO -60 -59,9 -60 -55,2 | -53,2 | 40,8 —40,8 | -53,2 | 55,2 -60 -59,9 -60 4,5 16,2
DRM_BO DRM_B1 | —-60,1 -60 -59,5 | 52,5 | -504 | -37,4 —40 -51,6 | -53,6 | 59,8 -60 -60,1 5 15,7
DRM_BO DRM_B2 | -574 | -55,7 | -52,9 | -46,7 | -45,1 | -36,6 -0,8 -356 | -38,4 | 47,7 | -51,5 | -53,6 9 13,2
DRM_BO DRM_B3 | -55,2 | -53,6 | -50,7 | —44,5 | 42,9 | -33,1 -0,1 -13,6 | -36,2 | 455 | 49,3 | 514 10 12,6
DRM_B1 DRM_BO | -59,4 | -59,5 | -59,5 -55 -53 —40,8 -379 | -51,7 | —53,9 | -594 | 59,5 | 594 4,5 16,2
DRM_B1 DRM_B1 -60 —60 -59,5 | -52,8 | -50,8 | -37,8 -37,8 | -50,8 | 52,8 | -59,5 -60 -60 5 16,2
DRM_B1 DRM_B2 | -571 | -55,4 | -52,6 | -46,4 | 449 | -36,4 -0,1 -18,7 | -36,8 | 46,6 | -50,5 | -52,7 9 13,2
DRM_B1 DRM_B3 | -55,5 | -53,8 -51 —44,8 | 43,3 | -33,5 -0,1 -8,1 -35,2 —45 —48,9 | -51,1 10 13,2
DRM_B2 DRM_BO -57 -56,8 | -54,8 | -43,4 | -39.1 -0,7 —40,6 | -52,2 | -53,9 =57 -57 =57 4,5 15,9
DRM_B2 DRM_B1 | -56,9 | -56,1 | -52,7 | —40,2 | 14,1 -0,1 -39,7 | -50,8 | -52,5 | -56,9 =57 =57 5 15,4
DRM_B2 DRM_B2 | -55,1 | -53,1 | —49,5 | -40,7 | -38,1 -3,7 -3,7 -38,1 | 40,7 | 49,5 | -53,1 | -551 9 15,9
DRM_B2 DRM_B3 | -52,9 -51 474 | -386 | —-16,6 | -3,2 -3,2 -16,6 | -38,6 | 474 -51 -52,9 10 15,4
DRM_B3 DRM_BO | -564 | -56,2 | -53,8 | 41,1 | 14,1 -0,1 -37,7 | -50,9 | -52,8 | -564 | 66,4 | -56,4 4,5 15,9
DRM_B3 DRM_B1 | -56,8 | -55,7 | -52,1 | -38,2 -8,2 -0,1 -376 | -50,1 | -51,9 | -56,7 -57 -57 5 15,9
DRM_B3 DRM_B2 | -54,3 | -52,3 | -486 | -39,3 | -16,7 | -3,1 -3,1 -16,7 | -39,3 | -48,6 | -52,3 | -54,3 9 15,9
DRM_B3 DRM_B3 | -52,7 | -50,7 —47 =377 | -111 -3,1 -3,1 =111 | =37,7 —47 -50,7 | -52,7 10 15,9

Bpbrv — HOMMHanNbHasn nonoca vactotr DRM curnana.
DRM_BO — DRM curHan, pexum yctonimBoctu B, cnekrtpaneHoe pasmewernne tnna 0.
S/l — oTHowWeHve curHan/mHTepdeperumst anst BER 1 x 107
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Tab6nwnua A4 — KoppektnpoBaHHble 3HaveHus S/l B Tabnuuax A.2 u A.3, koTopble ByayT UCNonb30BaTbCs Ans ApYyrmx
KOMOMHaLMIA CXeM MOAYNAUMU U YPOBHEN 3aLLmUThI

KoppekTtupoBaHHble 3HaqeHus (ob) ana DRM,
Cpenhsis kofosas PEXWUM YCTONYMBOCTU/TUN CNEKTP. pasMeLLeHns
Cxema mogynauum YpoBeHb 3awmThl, Ne CKOPOCTb
B/0 (4,5 klu), B/1 (5 klu) | B/2 (9 kl'u), B/3 (10 kM)

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-QAM

2 0,71 1,7 1,8

3 0,78 3,3 3,4
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(1]
(2]

(3]
(4]

(3]

6]

MOCT P 54718—2011

MOCT P 54716—2011

MKKP, okts6pb 1974 1.

BAPK BYPB-87

NCO/M3K 23003-1

NCO/MO3K 14496-3

rOCT P 54717—2011

Bubnuorpadua

Cuctema undpoeoro pagmoeelannst DRM B ananasonax yactoT Hmxke 30 MITu. Lindpo-
BOW kogep-moaynsitop. OCHOBHbIE NapameTpbl U TEXHUYeCkue TpeboBaHWs

Cuctema umdpororo pagmosewanna DRM B gnanasoHax 4acTtoT Huxke 30 M. KoHT-
ponbHbIN paguonpremHnk. OCHOBHblE NapaMeTpbl M TexHUYeckne TpeboBaHus
HokymeHT Ne 140

BcemupHasi agMMHUCTpaTUBHas paguokoHdepeHumnsa no nnannposaHuio BY nonoc vac-
TOT pacnpefeneHns B paanoselLaTensHon cnyxbe. (YKenesa—87)

WHdopmaumoHHble TexHonorum. AyamotexHonorum MPEG. Yacte 1. O6bemHbIn hopmat
MPEG (ISO/IEC 23003-1:Information technology — MPEG audio technologies — Part 1:
MPEG Surround)

WHdopmaumoHHble TexHonorun. KogvpoBaHve ayavoBuayarnbHbiXx o6bekToB. YacTts 3.
Ayavo (ISO/IEC 14496-3: Information technology — Coding of audio-visual objects —
Part 3: Audio)
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rocCT P 54717—2011

YOK 621.397:006.354 OKC 33.170

Krntouesble cnosa: Cuctema DRM, umndposoe 3ByKoBOE pagnoBeLLaHne, KoagupoBaHne ayanocurHanos, Tex-
HUYEeCKNe OCHOBBI
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