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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

CUCTEMA LULN®POBOI'O PAOMOBELLAHUAA DRM
B AUNATTASOHAX HACTOT HUXE 30 MI'y,

TexXHUu4JYecKkue oCHOBDbLI

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

[NaTta BBegeHna — 2012—07—01

1 O6nactb NpMeHeHUA

HacToawmmn ctaHgapT pacrnpocTpaHsaeTca Ha cucteMy LUUGppoBOro 3sykosoro paguosewiaHna DRM B
ananasoHe YacTtoT Hke 30 M. CtaHaapT ABNdeTcd OCHOBONONaraoLWwmm B Cepumn cTaHgapToR No LU POBO-
MY 3BYKOBOMY paaunoBellaHuto [1, 2] nycTaHaBnMBaeT:

- OCHOBHbIE TEXHUYECKNE XapaKTepPUCTUKU CUCTEMBI LLUPPOBOIo 3BYKOBOIO paanoeselaHna DRM;

- CTPYKTYpPY cuctembl DRM;

- 0CHOBHbIe napameTpbl OF DM curHana gnga pasnmyHblX Mogenen ycToMdnMBoCTU, OTpaXKaroLWUX YCNOBUS
pacnpocTpaHeHns paanoBONH B AManasocHax YacTtoT Huxke 30 Ml .

2 TepMuHbI, onpeaeneHus, 0003Ha4YeHUA U COKpaLleHnsA

2.1 TepMUHBI U onNpeaeneHuUn

B HacToAweM cTaHgapTe NpMMeHeHbl crneayowmne TepMnHbl C COOTBETCTBYIOLWMMM onpeaeneHUaMi:
2.1.1 adveunka (cell): YHacTb cMHyconpanbHoro konebaHna AnnTenbHOCTLIO T, NepeaaBaemMad C 3aaH-
HOW aMnNNUTyaou U eason U COOTBETCTRYIOLWEN NO3NLNN HeCcyLLEN.

[TpnmeyaHnwune—Kaxagein cumon OFDM aensetcsa cymmon K Taknx YacTUYeK CUMHyconaaneHoro konebanums,
pPaBHOMEPHO CMELLEHHbIX MO YacToTe.

2.1.2 aHepreTu4vyeckoe paccpepoTtouveHue (ckpemonupoBaHue) (energy dispersal). ObpaboTka,
BKNtovaroLwasl AeTepMUHUPOBaHHOE CeNnekTUBHOE AONONHEHNUE DUTOB B NOrMuYeckomM openme ¢ Lenbio n3de-
XXaTb CUCTEMATUYECKOrO NOBTOPEHUSI KOMOUHALIMA, NPUBOASILLErO K HexXenaTellbHOW PerynapHoCcTU nepeaa-
BaeMoro curHana.

2.1.3 kaHan o6bicTporo aoctyna (Fast Access Channel) (FAC): KaHan MmynbTUNNEKCHOro NOTOKa AaH-
HbIX, KOTOPbIA COOEPXKNUT UHOPMaLMIo, HEODXoAUMYIO ANS NMoMucKa cnyXb 1 Havana gekoanpoBaHUsS Myrb-
TUNNeKca.

2.1.4 kout/c (kbit/s): Knnodut B cekyHay (1000 6uToB B cekyHAaY)

2.1.5 nornveckuu cbpenm (logical frame): [laHHble, cogepXxalineca B 04HOM NOTOKe ANUTENTbHOCTbIO
400 mc.

2.1.6 kaHan ocHoBHoro cepBuca (Main Service Channel) (MSC): KaHan MynbTUNNEKCHOro noToKa
OAaHHBIX, KOTOPbIW 3aHMMaEeT bonbLUyo YacTb penma nepegavyn MHeceT AaHHble BCeX LIMGPOBBIX ayanocyKo
BMeCTe C AaHHbIMW BCNoMoraTenbHbIX U AONONHUTENBHBIX CIYXO.

2.1.7 mynbTunnekcHbiu cppenm (multiplex frame):. dpenm, obpasoBaHHbLIN NOTUHECKUMU PpenMmami
BCEX MOTOKOB.

[TpunumedaHune—MynsTUNNeKkCHbIN hpenm ABNAETCH CyWeCTBEHHOW OCHOBOWM AN KOOAUPOBAHUA U MepemMe-
XKEHUS.

U3paHune odbmumanbHoe
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2.1.8 cumBon OFDM (OFDM symbol): llepegaBaembid cUrHan, COOTBETCTBYIOLLAN NMPOMEXYTKY Bpe-
MEHW, Korga amnnutyga moaynsaumm i cocTosiHue pasbl COXPaHAKTCS MOCTOAHHBIMM ANS KAXXA0WU N3 pa3HeCceH-
HBIX HECYLUMX CUrHana.

2.1.9 3apesepBUpOBaHO oNAbGyAywux gobaBneHun (reservedforfuture addition)(rfa): BuUTbl Cc Takm
0b603Ha4YeHNneM ycTaHaBNNBAKOTCH B HOSMb.

[TpumeyaHwmne—IlIpPUEMHNKM HE AEKOANPYIOT 3TN BUTHI.

2.1.10 3ape3epBUpoBaHO AnA dyayuero ncnonb3oBaHua (reserved for future use) (rfu): butel ¢
Taknum 0003HaYEeHUEM YCTaHaBNMBAKOTCH B HOJb.

[MTpwumeyaHwune—IlpuemHnKam HEOOXOAMMO NPOBEPUTL 3TN BUTLI C LUENbIO onpeaeneHns AeNCTBUTENBHOIO CO-
CTOSIHUS APYIrMX NOren B TOM e CaMmOM NPOCMOTPE.

2.1.11 kaHan onucaHuaycnyr (Service Description Channel) (SDC): KaHan MynbTUNNEKCHOro noToKa
OaHHBbIX, KOTOPbLIK gaeT MHpopMaLuio Ang AeKoanpoBaHUA CNyXoO, BKIMIOYEHHbIX B MybTUMNNEKC.

[TpnumedaHune—SDC Takke cogepXuT AONONHUTENBHYIO MHPOPMAaUMIO, KOTOpas MNO3BOMAET MNMPUEMHUKY
onpeaennTb anbTePHATUBHbIE UCTOYHUKU TEX Xe CaMblX AaHHbIX.

2.1.12 ogHovacToTHaAa ceTb (Single Frequency Network) (SFN): CeTb nepegatiynMkoB, COBMECTHO
NCMONb3YIOLWNX OAHY U TY XXe YacToTy AN AOCTWKEHUA DONbLUEN 30HbI MOKPLITUS.

2.1.13 dpenm nepepgauu (transmission frame). HekoTopoe KONMYeCTBO nocneaoBaTenbHbIX CUMBO-
nos OFDM, npuyem nepsbit cumeon OFDM cogepXnTt a4enk BpeMeHHOU CUHXPpoHU3aLnn.

2.1.14 cynepdpeum nepegauu (transmission superframe): Pag nocnegosatenbHbIX PpeAMOB nepe-
naydun, npuyem nepsble cumeonibl OFDM copepxxat 6nok SDC.

2.2 O603HaYeHUA
B HacToswemM cTaHgapTe NpUMeHeHb! crieayolme ob6o3HauYeHUS:

fr ~— ONOPHas YacToTa N3Ny4YaeMoro curHana;

K — YUCNO aKTUBHbIX HecyLlnx B cumeonie OFDM;

Kmnax — WHAOEKC BepxHeW akTuBHOM Hecyllen B OFDM curHane;

Kmin — WHAEKC HWKHeW akTuBHoU Hecyllen B OFDM curHane;

T — 3neMeHTapHbI Neproa BpemMeHun, pasHbIn 83"/3 Mkc (1/12 kl'u);

T+ — AnuTenbHOCTbL ppenma nepegauu;

I, — ANNTEenbHOCTb 3aLLUNTHOTO NHTEepPBana;

s — anntenbHocTb cumBona OFDM;

Tss — ANUTENbLHOCTbL cynepdpenma nepegadun, o0dbpasoBaHHOro pAaoM (PPENMOB Nepeaayu;

T, — ANUTenbHOCTbL NoNe3Hou (opToroHansHon)Yactn cumeona OFDM, 3a ucknovyeHnem 3saluUTHO-

ro MUHTepBana.

2.3 CoKkpalweHus

B HacToAweM cTaHaapTe NpUMeHeHbl crnegyoLlme CoKkpalleHUs:
AAC (Advanced Audio Coding) — ycoBeplLUeHCTBOBaHHOE ayanoKoANpOoBaHUE;

AF (Audio Frequency) — 3ByKoBagda 4acToTa,;
AFS (Alternative Frequency Switching) — nepeknioyeHue anbTepHaTUBHLIX YacToT;
AM (Amplitude Modulation) — amnnutyaHaa moaynsaums;
BER (Bit Error Rate) — yactota 6UTOBbIX OLLMOOK;
CELP (Code Excited Linear Prediction) — koaupoBaHue ¢ NMMHENHBIM BO30YyXdaeMbIM NpeacKkaszaHne M;
CRC (Cyclic Redundancy Check) — LUMKNUYECKAN KOHTPOMb C U3DLITOUYHOCTLIO;
DAB (Digital Audio Broadcasting) — undgppoBoe 3BykOBOE paauoBellaHne;
DRM (Digital Radio Mondiale) — BcemumnpHoe undgpposoe paguo;
DSB (Double Side Band) — asoiHasi bokoBagd nonoca;
EEP (Equal Error Protection) — paBHasi sawimTa OT OLLUNDOK;
ER (Error Robust) — ycToONMUMBOCTL K OLLNDKAM;
FAC (Fast Access Channel) — kaHan OeICTpOro gocTyna;
FEC (Forward Error Correction) — npamoe ncnpasneHue clUMOOK NyTeM BBeAEHUA U3ObITOUHOCTHU;
HF (High Frequency) — Bbicokada 4acToTa;
(

FM Frequency Modulation) — yacToTHaga moaynsiLus;
HVXC (Harmonic Vector Excitation Coding) — rapmMoHu4eckoe koanpoBaHUe C BEKTOPHBIM BO30YX-
OeHUnewm;
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SO (International Organization for Standardization) — MexxayHapoaHaa opraHusaunga no ctaH-
aapTmnsauunu;

LF (Low Frequency) — HMU3Kaqa 4acToTa;

LPC (Linear Predictive Coding) — kogupoBaHue ¢ NMMHEeNHbIM npeackasaHueMm;

MF (Medium Frequency) — cpeHdaa 4acToTa;

MPEG  (Moving Picture Experts Group) — rpynna skcnepToB No cXXaTuio LMJPOBOro BUAEO;

MPS (MPEG Surround) — cTaHgapT cxXaTust MHOroKaHanbHOro ayano angd o6 beMHOro 3aByyaHus;

MSC (Main Service Channel) — kaHan OCHOBHOIO CepPBUCA;

OFDM  (Orthogonal Frequency Division Multiplexing) — opToroHanbHoe 4acToTHOe pasgeneHue
KaHanoB ¢ MyNbTUNNEKCUPOBaAHUEM:;
Pan (Panorama) — naHopama, 0630p;

PS (Parametric Stereo) — napameTpuieckoe CTepeo;

QAM (Quadrature Amplitude Modulation) — kBagpaTypHasa amnnuTygHada Mmoaynaums;
RF (Radio Frequency) — paguodacToTa;

rfa (reserved for future addition) — 3ape3epBUpoBaHO ANg dyaywnx aobasneHun;
rfu (reserved for future use) — 3apesepBUPOBAHO AN bByayLLEro UCMONb3OBaHNUS;
SA (Stereo Ambience) — CTepeooKpyXXeHUe;

SAC (Spatial Audio Coding) — npocTpaHCTBEHHOE ayaUuOKOANPOBAaHUE;

SBR (Spectral Band Replication) — konupoBaHKWe cnekTpanbHOW NONOCHI;

SDC (Service Description Channel) — kaHan onucaHua ycnyr,;

SFN (Single Frequency Network) — ogHo4YacTOTHadA CeTb;

SM (Standard Mapping) — ctaHgapTHOe oTobpaXeHue;

SPP (Standard Protected Part) — 4yacTb co cTaHgapTHOM 3aLlLUUTON;

SSB (Single Side Band) — ogHa B6okoBags rnonocayacTtor,

UEP (Unequal Error Protection) — HepaBHasi 3ali1Ta OT OLUNOOK;

VXC (Vector Excitation Coding) — kognpoBaHue ¢ BEKTOPHLIM BO3DYXXKAEeHUEM.

3 TexHUYeCKMe OCHOBbI CUCTEeMbI UndgppoBoro pagvosewaina DRM
B AnanasoHax yactot Huxe 30 Ml u

3.1 KpaTtkoe onucaHue cucteMbl

Cuctema DRM (Digital Radio Mondiale) npeaHasHadeHa gnga opraHmusaym LM pOoBOro 3ByKOBOIO paano-
BellaHna Ha nobon yacTtoTte Hke 30 MIy, To ecTb B Npeaenax cnegyowmx nonoc YacToT, BblAeneHHbIX AN
OnnMHHoBonHoBoro (o1 148,5 kI 'y Ao 283,5 kI 1), cpeaHeBoNMHOBOMO (017 526,5 kKl'y, Ao 1606,5 KI'L) M KOPOTKOBOIN-
HoBoro (o1 2,3 MI'y ao 27 MI'L) 3ByKOBOIro paamMoBeLlaHus.

[1na ydyeTa pasnnyHbIX orpaHUyYeHUn Ha XapaKTepUCTUKU KaHarnoB 1 YCNOBUM pacnpoCcTpaHeHUs B 3TUX
KaHanax MCNonb3ylTCd pasfnUyHble PeXxuMbl nepegadn. Pexum nepegadmn onpegendeTca napameTpamu
nepegayn ABYX TUMOB!

- NapamMeTpaMu, CBA3aHHbIMU C MONIOCOU NPOoNycKaHUA cUrHana;

- NapameTpamMu, CBA3aHHbIMU C 3PPEKTUBHOCTLIO Nepenadn AaHHbIX.

[TepBLIN TUN NapaMeTPoB onpeaensieT OOy LWMPUHY NOMOChl NPONyCcKaHUa Anst O4HOW nepeaadn.
[TapameTphl, cBA3aHHLIE C 3P PEKTUBHOCTLIO Nepeadadn gaHHbIX, AONYCKalT KOMMNPOMUCC MeXay €MKOCTbO
(NonesHon BUTOBOU CKOPOCTLIO Nepeaayvn gaHHbIX) U YCTOMYMBOCTLIO K LUYMaM, MHOMONMy4YeBbIM pacnpocTpa-
HeHeM 1 AoNNepPOBCKUM 3P eKTOM.

3.2 CTpyKTypa cucteMbl

3.2.1 Peanunsauunacuctembl DRM Ha nepegatowen ctopoHe yHKLUMOHaNbLHO AOIIKHA COOTBETCTBOBATL
CTPYKTYPHOU CXeMe, NpuBeaeHHON Ha pUcyHKe 1.
3.2.2 O6LWnn noToK MHopMaL U pa3fIMYHbIX KITaCCOB COOEPXUT:
- NOTOK aygnoaaHHbIX;
- NOTOK AaHHbIX;
- tHpopmauuno FAC-kaHana (Fast Access Channel);
- MHpopmayuo SDC-kaHana (Service Description Channel).
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PucyHok 1 — CTpyKTypHas cxema nepegatowen yactm cuctemol DRM

3.2.2.1 TloToKkaygmnoaaHHbIX M NOTOK AaHHBIX coaepXaT MHopmMaLuuio KaHana oCHOBHoOro cepsmuca MSC
(Main Service Channel). B aToMm kaHane gomnxHa ObITb NpegycMoTpeHa BO3MOXHOCTb MCNONb30BaHUA 3ape-
3ePBUPOBaHHbLIX CUrHANOB ANA KOAUPOBAHUA CUTHANOB ONOBELLEHNS rpaXaaHCKON 0O0POHbI M Upe3BblYanHbIX
cUTyauun, NnpUHATEIX B Poccumnckon degepauni.

CuctemMa onoBeLleHna HaceneHns JomkHa obecnevnBaTb paboTy B crieayioLnX pexumax:

- aBTOMaTU3NPOBAHHBLIN PEeXMUM nepegadn UMHdopmaumnm UM CUrHanoB OMNOBELEHMA NO KOMaHaam,
NOoCTynawwmMmMm OT aBTOMaTU3NpoBaHHOM cuctembl onoBewleHna (ACLO), — aaHHBIN pexum paboThbl
OCHOBHOMW;

- HeaBTOMaTU3NPOBaHHLIN PEXUM Nepeaadvn MHDOoPMaLMM UNU CUrHaNOB ONOBELLEHUS C NOAKTIOYEHNEM
obbeKkTa Ha BpeMsa nepeaadmn K kKaHanam CBsi3u;

- peXxuMm nepegadn pedeBon UMHpoOpMaUUM HaceneHuw U3 CcTyaun paguoBellaHua ¢ nepepbiBOM
nporpamMmm BelaHus nnu (no peLeHuto NoCToAHHO AEeNCTBYOWKMX opraHoB ynpasneHus PCHC) c pabounx mect
OeXYpPHOro nepcoHana opraHnsaLny CBA3KU, onepaTopoB CBA3N, paanoBeLllaTellbHbIX U TeNEeBU3UOHHBbIX Nepe-
aarowWwmnx cTaHUnn;

- peXUM Nepegadn pevyeBon MHPOPMaLIMM HaceneHuo 13 cTyamn paguoBellaHus, pasMelleHHbIX Ha
3anacHbIX NYHKTaxX ynpaBneHus;

- B cucteme DRM anga uenewn onoeelleHNUa MOXeT POopMMUpoBaTbCA AONONHUTENbHBIM MYNbTUMNNEKC,
COOTBETCTBYIOLLMA NO nMapamMeTpamM OCHOBHOMY MyNbTUMNMEKCY (AONONMHUTENBbHLIM MYNbTUMNNEKC AO0IMKEH
coaep)kaTb BO BCeX ayano- 1 peveBbliX KaHanax coobLLeHUS ONoBELLIEHUST).

3.2.2.2 FAC kaHan (kaHan ObICTporo agocTtyna) coaepXut nHdopmaL o 0 napamMeTpax pagmouacToTHO-
ro cnekrtpa (WMUpUHa nosnockl, TUN MoAYNALMK, TUN KOOUPOBaHUSA), XapaKkTep nepegasaeMon MHpopMaLnm
(ayguogaHHble ), yKkasaTenb A3blKa.

3.2.2.3 SDC kaHan (kaHan onucaHua ycnyr) cogepXnuT MHgpopMaunio, OTHOCALLYHCA K YCITOBHOMY O0C-
Tyny, NporpamMmmy nepegad, MHgopmauunio 06 aBTOPCKUX NpaBax, a Takke gaeTt cBeAeHns 0b anbTepHaTUBHbIX
YacToTax, Ha KOTOpPbIX NepefaeTcd Ta Xe nporpaMmma.

3.2.3 Kogep UcTouHMKa 1 npeaBapuTeribHble Koaephbl NpeobpasyoT BXOAHLIE NOTOKU B COOTBETCTBYHO-
LK undppoBou popmart nepegadun. B cnyyae ucxogHoro ayanokogupoBaHna eyHKUMOHaNbHbIe BOSMOXHOCT
Koaepa UCTOYHKUKAa BKIToYaloT MeToabl 3pPeKTUBHOIO cxkatua aygmocurdana. UndgpoBble NOTOKU € BbIXo4a
Kogepa UCTOUYHUKA U NpeaBapUTenbLHOro Kogepa AaHHbIX coaepaT ABe YacTu, Tpebylolue pasnnyHbIX YPOB-
Hel 3aLLUThI OT OLLMOOK B COOTBETCTBYOLWEM Kogepe kaHana. Bce nepeaaBaemsble BUAbI MHGQOpMaL A AOTKHbI
MCNONb30OBaTh Te Xe ABa YPOBHS 3alUUThl (HopMarbHad 3alluTa 1 BbiCOKas 3aliumTa).

3.2.4 MynbTunnekcop KOMOUHUPYET YPOBHM 3aLlLUTLI AaHHbLIX 1 ayANOCUrHANOB B KaHane nepegavn.

3.2.5 Ckpembnep obecneumBaeT rnceBAoCy4YalHy0 CTPYKTYPY KOAOBOW MocneaoBaTeflbHOCTU, YTO
yMeHbLUaeT HeXxenaTenbHYo PerynsipHocTb B M31y4aeMOM CUrHane.

4
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3.2.6 KaHanbHbIN KOAep A0DaBNSIET N3DLITOUYHYIO MHPOPMAaL IO KaK CpeaCcTBO ANA KBA3nbe3oLWmnooUHoM
nepenayvn n onpegendeT npeodbpaszoBaHue LM PoBOU KoagnUpoBaHHOW MHopMaLm B ssiuenkn QAM.

3.2.7 llepemexuTenb a4eek pacnpegendaet nocnegoartenbHble QAM a4elkn B nocneaoBaTeNlbHOCTb
qYyeeK KBasucnyvyanHbiMm 0bpasom, pasaeneHHbIX No BpeMeH n4yactoTte, Ans cbecneyeHus yCToOMYNBOU Nepe-
0adu B KaHanax, napameTpbl KOTOPbIX U3BMEHSAOTCS B 3aBUCUMOCTU OT BPEMEHU N YACTOThI.

3.2.8 'eHepaTop nuNoT-curHana obecnevymBaeT CpeacTBO AN Nony4YeHns B NpnueMHuKke nHgopmaLm o
COCTOSAHUWN KaHana, YTo NO3BONSET BLINONMHUTL KOrepeHTHYO AeMoayNaLnio curHana.

3.2.9 OFDM npeobpasoBartenb 00beaunHsaeT Bce npuxogswne undposble notok (MSC, FAC n SDC) 1
pasMellaeT X Ha YaCcTOTHO-BPEMEHHOW CETKE.

3.2.10 leHepaTop OFDM npeobpasyeT kaxxaoe MHOXXecTBO OFDM siveek B COOTBETCTBYIOLLYIO BPEMEH-
Hyto obnacTtb curHana. Cumeon OFDM nonyyatoT 13 3TOro npeacraBneHnsl BO BpeMeEHU, NocnegoBaTensHo
BBOAA MHTEpPBAan 3aLlThl B BUAE LUKIMNYECKOro MNOBTOPEHNA YacTu cUrHana.

3.2.11 Moaynatop npeobpasyeT ungpooe npeacrtasneHme curHana OFDM B aHanorosbin curHan B
adoupe. 3TO AeUCTBUE 3aBepllaeT Undpo-aHanoroBoe npeocbpasoBaHue, 1 Nocne nonocoBon punbTpaLnn
obecneuvnBaeTcs Tpebyemas popma cnekTpa U3ny4eHHoro curHana.

3.3 KogupoBaHue UCTOYHUKa MHOpPMaLUN

B COOTBETCTBUM C YyCTAHOBNEHHLIMU NpaBMnamMun, orpaHU4MBaroLLUMMM NONOCY YacToT 3PUPHBLIX KAaHANOB
B AnanasoHe YacTtoT Hxke 30 My n napameTtpamMmu npUuMeHAeMbIX MeTOA0B KOAUPOBaHUS U MOAYNSLIUN, CKO-
POCTb nepeaavn nHpopmalnum B bUTax A0MKHA HaxoauUTbCs B npedenax oT 8 (MONOBUHHLIE KaHanbl) A0
20 kbuT/Cc (CTaHAapTHBLIE KaHanbl) 1 Ao 72 KbUT/c (CABOEHHbIE KaHanb!).

[ns oCTUXKeHUsa onTrUMarnbHOro KadecTsa Npu 3agaHHOW CKOPOCTU Nepeaavyn nHpopmaumm B butax B
cucTeMe A0JKHbI UCMONb30BaTbLCA crieaylolne MeToabl KognupoBaHUA UCTOYHMKA MHpopMaLNIA;

- MPEG-4 AAC (Advanced Audio Coding) — ycoBepLUeHCTBOBaHHOE ayanokoaupoBaHMe, BKIToYalo-
LLiee YCTOMYMBOCTb K oLlLInMbKam, Anst obwero MoOHOPOHUYECKOro U cTepeooOHNYECKOro 3BYKOBOIoO pagmoBe-
LLAHUSA;

- MPEG-4 CELP (Code Excited Linear Prediction) — koaupoBaHue ¢ NUHeWHbIM npeackasaHuem ans
YCTOMYMBOW K OLLMOKaM nepenavun pevyn B MOHOQOHNYECKOM 3BYKOBOM paanoBeLLaHN B crniydasix, Korga Bos-
MOXXHa TONbKO HU3Kada CKOPOCTh Nepeaavn nHgopmMaunum Unu Kkoraa cneumnansHo TpedyeTcesi BbiCoKad yCTONYN-
BOCTb K OLLUMOKaM;

- MPEG-4 HVXC (Harmonic Vector Excitation Coding) — rapmoHunyeckoe KogupoBaHMe C BEKTOPHbIM
BO3OYXOEeHMEM AN OYEHb HMU3KOW CKOPOCTU nepeaadn pevn n anst yCToM4nMBoM K olLnMbKam nepegadm pevum B
MOHOMPOHUYECKOM 3BYKOBOM paanoBeLlaHnie, 0COOEHHO XOPOLLO MPUMEHUMOM ANA peYveBbiX 6a3 AaHHbIX;

- SBR (Spectral Band Replication) — konnpoBaHMe cnekTpanbHbIX NONOC, NpUMMeHsseMoe B ayano- U
pevyeBOM KOAUPOBAHUN, YTO NO3BONSET AOCTUYb NMNOMHOW LUMPUHBI MOMOCHI MPOonyckaHUsa ayguo- U peyeBbIX CUT-
HanoB Npu HU3KOWU U poBoun ckopoctu (Metoa npumeHum ana AAC, CELP n HVXCO);

- PS (Parametric Stereo) — napameTpuyeckoe ctepeo, ABndiolleecs yCoBeplleHCTBOBaHHbIM cpel-
CTBOM ayaMOKOOAUPOBAHMUS, KOTOPOE MO3BONSIET 0OEcneyYnTs CTEPEecKoaUPOBaHME MNMPU HU3KOW CKOPOCTWU
nepegadu;

- MPS (MPEG Surround) — cTtaHgapT cXXaTua MHOroKaHanbHOro ayano 4ns1 006 be MHOro 3syyaHus, siBng-
IOLLIMNCA MHCTPYMEHTOM YNyULlUeHUA KOAUPOBaHNA ayano, KOTOPbLIX NMO3BONAET Y4YMTbIBaTb MHOTOKaHaribHoe
KOOANPOBaHUE Ha HU3KUX DUTOBBLIX CKOPOCTSX;

- (popmMaT TPAHCMNOPTHOrO BUTOBOrO NMNOTOKA CXEM KOAMPOBAHUS NCTOUYHUKA MOOANDULIMPOBAH C LENbIo
yOOBNeTBOPUTL TpeboBaHus cnctembl DRM (dbopmmnpoBaHue ayguocynepdpenmoB U BOSMOXKHOCTb UCMOMb-
30BaHUA HepaBHOM 3aWnThl OT ownbok — UEP).

3.4 Pexumbl nepegaun

3.4.1 NapameTpbl, CBA3aHHbIe C LLUPUHOU NONOCHI NponycKaHUA CUrHana

LnpnHa nonockl 3apnpHOro kaHana B 3ByKOBOM paauoBellaHnn B AManasoHe YactoT Huke 30 Ml B
cooTBeTCTBUM C AoKYyMeHTOM Ne 140 MKKP, oktabpb 1974 1. [3] u BAPKBYPB — 87 [4] cocTaBnser:

- B ananasoHaxHY M CH — 9«klu;

- B AnanasoHe BH—10 kI 0.

Cuctema DRM cnpoekTupoBaHa angd Mcnofb3oBaHUS:

- B Npeaenax ykasaHHbIX HOMUHAalbHbBIX 3HAYEHUW LLMPUHBLI NONOC ANS YAOBNETBOPEHUS TPeboBaHUAM
TeKyLero nonoXXeHAa 4acToTHOro NNnaHnpoBaHUg;

- B npeaenax nonoBuHbl LUMPUHBLI YKasaHHbIX nonoc (4,5 nnn 5 klu) ana obecneveHnsa L poBOro 3ByKo-
BOro pagunoBellaHnda COBMeCTHO ¢ aHanoroseiMm AM BelLlaHnEM:;

- Bnpeaenax yaBoeHHoM wnpuHbl nonoc (18 nnm 20 kM) ans obecnevyeHns 6onbLUIEn eMKOCTU Nepeadn
N TONBKO B TeX cny4dasax, korga orpaHnyeH1Ua 4acToTHOMo NiaHUpoBaHUA ONYCKaoT Takyo BO3MOXKHOCTb.
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3.4.2 lNapaMeTpbl, cBA3aHHble ¢ 3(pheKTUBHOCTLIO Nepeaavun

[ns ntodoro aHavyeHust LULMPKUHBLI MONOCHI NPONYCKaHUS cUrHana gomkHbl ObiTb YyCTaHOBMNEHBI MapamMeTphl
o ekTUBHOCTN Nepeaayvn, obecnevmsaroliMe BO3IMOXKHOCTb KOMMPOMUCCA MeEXAY NOMEe3HOM CKOPOCTbIo
nepegavn nHgpopmMaumm B buTax U yCTOMYMBOCTLIO K LUYMY, MHOTONYy4YeBOMY pacrnpocTpaHeHUo U adpdekTy
[onnepa.

[TapameTpbl 3 PEeKTUBHOCTU NOAPA3AENA0TCS Ha ABa TUNA:

- NapamMeTpbl CKOPOCTU KOAUPOBAHUSA U CUTHANBHO-KOOOBOU KOHCTPYKLUMIN, NCMONb3yeMble ANd nepeaayn
OaHHBIX;

- napamMeTpbl cumBonioB OFDM, onpeaensawowmne ctpyktypy cumeonos OFDM, koTopaa ncnonbsyertcsa B
3aBUCUMOCTU OT YCINOBUN pacnpocTpaHeHUd B 3PUPHbIX KaHanax.

B 3aBUCMMOCTIN OT TpebyemMoro ypoBHS 3aLUThI OT OLUMOOK, CBS3AHHOW C KaXKa0ou cepBUCHON MHGOopMa-
Linen, oormkeH obecnevnBaTtbed psig onuUnin, NO3BONALWNMA AOCTUYb OAHOIC NN ABYX YPOBHEW 3aLLUTHI.

YPOBHU 3aLlLUTLI AOMKHBI 0DecnevnBaTbcs MO0 BBIDOPOM CKOPOCTU KOANPOBaHUSA Koaepa KaHana, nnbo
BbIODOPOM Nnopsiaka CUrHanbHO-KOAOBOW KOHCTPYKUKMK (Hanpumep, 4QAM, 16QAM, 64QAM) nnu nepapxudec-
KO Moaynauunen.

[na TMNMYHBIX YCNOBUKM pacnpocTpaHeHUda paauoBONH B AnanasoHaxyacTtoT Hke 30 Ml U ycTaHOBNEHD!
PEXNMbI MOMEXOYCTOUYNBOCTU, NpUBeAeHHbIE B Tabnuue 1.

Tabnwuua 1—Vcnonb3oBaHne PeXMMoB NMNOMEXOYCTONHNBOCTH

Pexunm
- TUNMYHbIE YCNOBUSA pacnpocTpaHeHUs
NOMEeXOYCTOUHUBOCTH

A [ ayCCOBCKMU KaHamn ¢ HE3HAYUTEIbHbIMN 3aMUPaHUSMMU

B YacToTHbIe 1 BpeMeEHHble n3bupaTtenbHbie KaHarnbl ¢ pa3dbpocomM ANMUTENbHbIX 3aaepKekK

C AHANOIMMYHBIN PEXUMY MOMEXOYCTOMYMBOCTU B, HO ¢ bonee CunbHbIM AONNEPOBCKUM
COBUTOM

D AHaNOIMYHbIN PEXUMY NOMEXOYCTONYNBOCTU B, HO ¢ BonblIMMK 3agepKKaMn 1 QONNEPOB-
CKUM COBUIOM

[1pyn 3ag4aHHOK NONoCce NPONYyCKaHUSA pasfnyHble peXXMMbl MOMEXOYCTONYUBOCTU OACITKHBI 0becnevnBaTh
pasnndHble 4OCTYNHbIE CKOPOCTU Nepeaadn AaHHbIX. [lepegaBaeMbli CUrHaN coaepXXUT nocneaoBaTebHOCTb
cumBonoB OFDM, kaablh CUMBOJT COCTOUT U3 3aLLUMTHOIO MHTepBana, 3a KOTOPbIM criegyeT Tak Ha3blBaeMas
nonesHas Yactb cumBona. Kaablh CUMBOI ABNAETCA CYMMOU K OTPEe3KOB CUHYCOUAbI, pPABHOMEPHO pa3sHe-
CEeHHbIX Mo YacToTe. KaXabl 0TPpe30K CUHYCOUAbI, HAa3biBaeMbIN «A4eUKoW», nepegaeTcs ¢ 3agdaHHOM aMMIn-
Tyaon n ¢ason U CoOTBETCTBYeT nosvumm Hecyuwlen. Kaxgast Hecywasi obosHadaeTcd WMHAOEKCOM K,
npuHagnexawum uHtepsany [k, K] (k=0 cooTBETCTBYET OMOPHOW Hecyllen 4YacToTe rnepenaBaemMoro
curHana).

BpemeHHble napameTpbl cumBonoB OFDM BhipaxkatoTcs B BUAE MHOXUTENEN 3N1EMEHTAPHOIo nepmnoia
BpemMeHn T, koTopblii paBeH 837/, Mkc.

[ns1 pasHbIX peXXUMOB MOMEXOYCTONYNBOCTU BpEMEHHbIE napamMmeTpbl cumBonoB OFDM aommkHbl ObITh
PaBHbI 3HAYEHUAM, YKa3aHHbIM B Tabnuue 2.

Tabnwuya 2—Tllapametpbl cumBonos OFDM

PeXum noMexoycTonHnBoCTu
Cnncok napameTposB
A B C D
T, MKC 33/, 83"/, 83"/ 83/,
Ty, MC 24 217/, 142/, 9'/4
(288 x T) (256 x T) (176 x T) (112 x T)
T, MC 2%/ 5'/3 5/, 7',
Ty/T, 1/9 1/4 4/11 11/14
Te=T,+ T, MC 26°/, 26°/4 20 16°/5
T:, MC 400 400 400 400
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4 PeXnmbl KogupoBaHuUa UCTOYHUKOB. KognpoBaHue ayguocurHarnoB

BapunaHTbl kKognpoBaHua 1 gekogmpoBaHua curHanoe B cucteme DRM nokasaHbl Ha prucyHke 2.

Kopep MPEG
Surround
(3aBUCHUT
OT KOHbUIrypaLuumn) SBR kogep AAC
(3aBUCUT one
DRM/MPEG OT KOHUrypawummn) OASP
PS-konoep
(3aBUCUT
OT KOH(Urypauumm MyneTHNNekcupoBaHue
AyavocurHan PHIYP ) CELP dbopMUpoBaHue Y " I(aHal'Ibl-?Oe
kogep ayauocynepgpenmMoB KOOVPOBaHMWe
SBR kogep
(3aBUCMUT
OT KOHtbUrypaLmm) HVXC
Kogoep
a)
MynbTUKa-
HanbHbIN
ayauoBbIXoa
Hexoaep
MPEG
OKpPYKEeHUS
buHaypanbHbIN
AAC SBR cTepeo-
nekoaep aekogep dyAnoBbIXoA
ONA HAYLWWHWKOB
DRM/MPEG
MynbTUNNeKkcu- PS-gekogep
POBaHHbLIN HemynbTu-
BUTOBbLIV NOTOK nnekcupoBaHue CELP
U KaHanbHOe ayauocynep- AeKoAep
NeKoaUpoBaHUe pperima Bbixog,
KaHana SER
ayauno/MoHo/
ACGKOASP crepeo
HVXC
Aexonep
0)

PUCYHOK 2 — KogupoBaHnue (a) n gekogunpoBaHune (6)MCTOYHUKOB ayanoCUrHanoB

4.1 KopgupoBaHue ayguo AAC

[ns 0bobWweHHOro kKognpoBaHa ayanocurHanoBs ncnonbayetca Habop npasmn Advanced Audio Coding
(AAC) ctaHgapta MPEG-4 (cTaHaapT NCO/MOK 14496-3) [6] Kak Hanbonee nogxoaawnin anst npUMeHeHUsa B
cucteme DRM.

KoHKpeTHBIMU ocobeHHOCTAMU peanuni3aunmn notoka AAC B pamkax cuctemsl DRM aBnsatoTcs:

- AAC MoXeT ncnonb3oBaTbCcsl Ha NOOON CKOPOCTU, yCTaHOBMNeHHast butoBaa ckopoctb AAC paBHa
20 buT/c gnsa pexnmoB yctonunsocTn A, B, C, D (cm. Tabnnuy 1);

- AONYCTUMBbIEe YacTOThbl AUCKpeTusaumnm coctaBnawT 12 24 kl'u gna pexumos A, B, C n D;

- AnNnHa npeobpasoBaHua cocTaBnsaeT 960 oTCcHETOB, TAaKYTO OAUH ayanodpenm COOTBETCTBYET MO BPpe-
meHn 80 nnun 40 mc (Npn vacToTax auckpetunsaumm 12 n 24 k', COOTBETCTBEHHO), UTO TpebyeTcHa ANs YBA3KA
anvH ppenmoB CELP n AAC Tak, 4tobbl aygmnocynepdpenm anntenbHocTeio 400 MC (peXXrMbl YCTONYMNBOC-
TM A, B, C nD) cocTtoan ns uenoro yncna aygnoppenmoB;

- 51nn 10 aygmnodppernmoB obbeanHATCA B oAMH cynepdgppenm anntenbHocTbio 400 mc. Ayamnodpeimel
B ayauocynepgpenmax sakoanpoBaHbl BMECTE Takum obpasom, YTo Kaxkabl ayanocynepdppenm MMeeT NocTo-
AHHYIO ONUHY, T. €. 0bMeH buTammn Mexay ayanogpenmamm BO3IMOXKEH TOMNbKO B npeaenax oaHoro ayauocy-
nepdppenma. OaunH ayanocynepdgppenm Bcerga pasmellaetcd B 0gHOM Normdyeckom dppenme, nNos3ToMy He
TpebyeTca HUKaKOW AONONMHUTENBHOW CUHXPOHU3aLWMM ANg ayanokoanpoBanusi. BHyTpu ayanocynepdgppenma
ycTaHaBNuBalTCA rpaHnubl openma n yctaHosok UEP;
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- npumeHeHne UEP B butoBom notoke AAC obecnevmBaeT bonee yCTONYNBYHO pabOoTy NPU BEICOKOM Yac-
TOTe ODUTOBBLIX OLLMOOK. HepaBHas 3almTa oT olmbok obecnevnBaeT NOBLILLEHHYIO 3aLLUTY OT OLUMOOK Hanbo-
riee YyBCTBUTENIbHOW K oWwMbKam 4vactu uHdopmMauMm M HOpManbHY 3aWMTy AN OCTaBLIEUCH YacTu
MHGpOPMaLLUN.

4.2 MPEG-4 CELP kogupoBaHue

MPEG-4 CELP (kognpoBaHue ¢ nuHenHbIM npeackasanunem, ctaHaapt MCO/M3IK 14496-3, Bepcns 2) —
pevyeBoe KoaMpoBaHUe NpuMeHseTcs Ans NonyyYeHns npuemMnemMoro kKadyecTtsa nepegadun pevum npyu 6UToBbIX
CKOPOCTAX CYLIECTBEHHO HWXKE cTaHAapTHbIX (Hanpumep, paboTta Ha «NONMOBUHHON» CKOPOCTU Npu 8 KOUT/C).
lcnonb3oBaHWe 3TOro pevyeBoro Kogepa no3Bosser:

- BMECTO oHOMN ayanonporpamMmmel Ha ckopocTunoT 20 Ao 24 KoUT/c nepenaBaTth ABA UMU TPU PEYEBBIX CUT-
Hana co ckopocTbio OT 8 Ao 10 KOUT/C Kaxabi, obecnevymBas napannenbHble pevyeBble nepegayn;

- NepeaaBaTbh peYveBble NporpamMmmMel B AONONMHEHWE K ayanonporpaMmme;

- obecnevnBaTtb 60Mee BLICOKYHO 3aLLUTY OT OLIMOOK B pe4eBOM KaHane rnpu CKoOpoCTU KOOANPOBaHUA
8 kbunT/C.

OcHoBHbIMU XapakTtepuctukamm MPEG-4 CELP kogmnpoBaHus sBNAOTCS:
- YacTOoThbl AUCKpeTn3aunm 8 nnm 16 ki u;

- BuToBbIe ckopocTn oT 4 o 20 kbuT/c;

- YCTOMYMBOCTHL K OLLUMOKaM;

- 0bbeauHeHune uenoro vncna ppenmon CELP B oguH ayanocynepdpeinm.

4.3 MPEG-4 HVXC kogupoBaHue

MPEG-4 HVXC (rapMmoHunyeckoe KognpoBaHUe C BEKTOPHBIM BO3DYXXAEHNEM) — peyveBoe KOAUPOBaHME
MCnonb3yeTcs B pexnumax yctondnmsoctun A, B, C nD ana nony4vyeHns yaoBneTBOPUTENBLHOIO KayecTBa nepeaa-
Y peYvn Npu o4eHb HU3KUX BUTOBLIX CKOPOCTAX, Hanpumep Ao 2 kbut/c. Paboune dutoBble ckopocty HVXC
OTKPbIBAOT HOBble BO3MOXXHOCTU cncTeMbl DRM, Takne Kak:

- peyeBble NporpamMmmel B 4ONONMHEHWE K ayguonporpamMmme;

- MHOTO$13bl4HOE BellaHue;

- XpaHeHe MHOXecTBa NporpamMmm B NamMsiTu, TakKUX Kak HOBOCTU, Dasa gaHHbIX MPUEMHKMKa Ha KapTe pac-
LUMpeHNS (Hanpumep, Ha naw-namsat obvemom 4 Mb MOXKeT XpaHUTbCA A0 4,5 4 paganuonporpamm);

- NI3AMeHeHne MacwTaba BpeMeHU AN ObICTPOro BOCNPOU3BEASHUSI UMW NMPOCMOTPa XPaHALMXCS
nporpamMmm;

- Nepeaavun ¢ BbICOKOW 3aLlLIUTON OT OLLUMOOK C UCNOMNb30BaHUEM UMW BE3 UCNONb30BaHUA METOA0B Uepap-
XMnyeckoun mogynayunn.

OCHOBHBIMU XapakTtepuctukamm HVXC kognpoBaHUA SABMAOTCA:

- yacToTa auckpetunsaumm 8 Kl u;

- BUTOBLIE CKOPOCTU 2 U 4 KOUT/C Ansa KognpoBaHUd ¢ GUKCUPOBAHHOMN CKOPOCTLIO;

- BpeMeHHON MacwiTabd 1 cTeneHb cXXaTus NPOU3BONbHBLIX OTKITOHEHWIA;

- noaaepXUBaeTCcd CUHTAKCUC 3allUThl OT OWKMOOK, BOSMOXHO Ucnonb3oBaHMe MexaHnama CRC and
yIydleHnst ycToN4nBocTM butosoro notoka HVXC B kaHanax, noaBep KeHHbIX oLnbKam;

- bopMUpoBaHMeE NOCTOAHHOIO Lenoro vucna gppenmoB HVXC (20) ana ayamnocynepdgpenma.
4.4 SBR KogupoBaHue

SBR (konupoBaHKe crekTpanbHOW Mosiockl) UCMOMb3yeT MeTod KOMMPOBaHUA cneKkTpasfibHOW Mosiochl
ans obecnevyeHnsa NnprUemMneMoro cybbekTMBHOro KadecTBa ayano- M pevyeBbiX CUrHAMNOB NMPW HU3KNX ODUTOBBIX
CKOPOCTSX.

3apgadven SBR aBnseTca BocnponsseaeHmne BbICOKOYACTOTHOM YacTM NOMOCkl YacTOT ayano- U peyveBbiX
CUrHaNoB, KOTopasa He MOXeT ObITb BOCNpuHATAa KogepoM. YTobbl 40CTUYb 3TOro Hanbonee nNoaxoasaLm crno-
cobomMm, B OBMTOBOM MOTOKE AOMKHa nepeaaBaTbCH HekoTopas AonoNHuTenbHas nHdopmauud, KoTopas
MCronb3yeT Aoo BUTOBOMN CKOPOCTU, AOCTYNHOW Koaepy. 3Ta gononHUTenbHaa nHdpopmMaLnsa M3BrnekaeTcs U3
MOMIHOrO ayauocurHana a0 ero kKoampoBaHus M obecrnednBaeT BOCNpoM3BeAeHWE BbICOKOYACTOTHBIX
COCTaBMAOLNX NOce AeKoAMPOBaHUA ayaNopeYHl.

4.5 PS kogupoBaHue

[1ns1 noBbILLEHUNA KAYeCcTBa cTepeocurHana npm HU3KNX BUTOBBLIX CKOPOCTSX NPUMEHSIETCS Koaep napa-
MeTpudyeckoro ctepeo (PS). Cpeactea napamMeTpuyeckoro ctepeo MoryT MCnonb3oBaTbhCA B KOHUIypaunsax
AAC + SBR (npodunnb AAC Beicokon adpdektuHocT MPEG). Oblaa ngea PS kognpoBaHUsa COCTOUT Biepe-
aade AaHHbIX, ONUCBIBACLWKMX CTepeoKapTUHY, NapannenbHO ¢ MOHOCUrHaNoOM B Ka4yecTBe AONONHUTENbHON
MHpopMaLnn. 3Ta AononHUTENbHaA cTepeonHPOopMaLLMa OUYeHb KOMMNAaKTHasa U TpedbyeT NuLlb He3HaAYUTETb-
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HOM aonu UKUgPOBOro noToka, obecnevynBas MakCcMMarbHOE KadeCcTBO MOHOCUTHAaNa B pamMkax AOCTYMHOW
obLen BUTOBON CKOPOCTMN.

4.6 MackupoBka oLLUOOK

[na ka)aoro aygmokoaepa, a takke agns cpeacts SBR 1 PS npumeHsieTca MacknpoBka oLLMDOK, KOTopas
npounssoantcd DRM gekoaepom.

4.7 KoauposaHue MPEG Surround (MPS)

Kogep MPS ucnonbayetca Ansg COBMECTHONO MOHO/CTepeo MHorokaHanbHoro koauposaHna. MPEG
Surround ctaHgaptuszoBaH kak MPEG-D, vacTte 1 (cm. MCO/M3K 23003-1) [5]. BTOT cTaHaapT oNUCLIBaET:

- KOQMPOBaHNE MHOTOKaHanbHbIX cCUrHanoB Ha Dase npecbpasoBaHHbIX BHU3 CUMHAIOB OPUTMHAarNbHOIo
MHOrOKaHalnbHOIo cuUrHana v CBsi3aHHbIX NPOCTPaHCTBEHHLIX NapamMeTpoB. NIcnonb3yeTcsa camas HU3Kas CKO-
POCTb AN KOAUPOBaHUA MHOroKaHanbHbIX CUrHANoOB, Takas e, Kak Ang npeobpasoBaHHOro BHU3 MOHO- UM
cTepeocurHana, BKIHOYEHHOro B MOTOK AaHHbIX. ChneaoBaTenbHO, MOHO- UM CTEPEeoCUrHan MoXeT OblTb
OOMONHEeH K MHOroKaHanbHOMY B BAe 04eHb ManbiX AONONHUTENbHBIX AAHHbIX;

- BUHaypanbHoe aekoanpoBaHue notoka MPEG Surround, aatoulee BO3MOXHOCTb NPOCNyLLUMBATL Yepes
HayLWIHUKN CTepeo3ByYaHKe;

- YAYYLIEHHbLIN MaTPUYHBIN PEXUM, KOTOPLIN AoNyCcKaeT MHOrokaHanbHoe npeobpasoBaHne BBEPX CTe-
peocurHanos 6e3 NodLIX NPOCTPAHCTBEHHbIX MapamMeTpoB.

[TpueMHUKK, He nogaepXXneBaroLne MHorokaHansHoe gaekoanpoBaHue, MoryT gekogupoBaTtb HeMoandu-
LMPOBaHHbLINM MOHO- MM OCHOBHOW CTepeocurHarn.

5 OnpepeneHve MynbTUNNeKkca

5.1 CocTaB MynbTUMNeKca

Cynepdppenm DRM nepegaun (MynbTUNNEKC) COCTOUT U3 TPEX KaHalnoB: KaHan OCHOBHOIMO cepBUca
(MSC), kaHan beicTporo aoctyna (FAC) n kaHan onucanusa yenyr (SDC). MSC coaepXX1Tt gaHHble o cnyxbax.
FAC npepocTtaBndeT nHpopmMaLulo O WMPUHE KaHamna U apyrue nogodHble napamMeTpbl, a TakKe CoOaepPKUT
MHdopmMmaL o 0 Bbibope yenyr ans obicTporo noncka nporpamm. SDC HeceT nHopmMaLunio o crnocodbax gekoamn-
poBaHnsa MSC, nomncka anbTepHaTUBHBLIX UCTOUYHUKOB TeX XKe AaHHbIX U aTpUbYTOB yCNyr BHYTPU MyNbTUMNNEK-
ca. OH TakKe MOXeT BKNoYaTb CChINKN HAa OAHOBPEMEHHO NepegaBaemMble aHanoroBble Cnyxobl.

5.2 KaHan ocHoOBHoro cepBuca. CTpyktypa KaHana

MSC (kaHan OCHOBHOIo cepBuUca) CoOAePXXUT OT OAHOM0 A0 YeThIipeX NOTOKOB. KaXabiv NOTOoK pasgenseT-
cH Ha norudveckue ppenmbl AnnHon 400 mc kaxkgbin. AyanonoToKKU cogepXaTt cxKaTbln ayauocurHan U onumo-
HaNbHO MOTYT HECTU TEKCTOBLIE COODLLIEHUS. [TOTOKM AaHHBLIX MOTYT ObITb COCTaBMEHLI U3 NAKeTOB AAaHHbIX,
coaepKallmx MHpopmMaLuo A0 YeThIpex YaCcTUYHBIX MOTOKOB. Ayanocnyba cocToOUT U3 0AHOro ayanuonoToKka
h, ONMUMOHANbLHO, U3 0AHOro NOTOKA AAHHBIX UMW OOHOro YaCcTUYHOTO NOToKa AaHHbIX. Cny»Xba AaHHbLIX COCTOUT
M3 OQHOIro NOTOKA AaHHbIX U OAHOMo YaCTUYHOIMO NOTOKA AaHHbIX.

Kaxabln nornyeckni gpenm odbIMHO COCTOUT U3 ABYX YacTeu, Kaxkaasi Co CBOUM YPOBHEM 3aLluThl. Onu-
Hbl KaXKO0M N3 YacTeln ycTaHaBNMBaTCH He3aBUCUMO. HepaBHOMepHad 3allmTa OT OLMOOK ANst noToKa obec-
neunBaeTcs YyCTAHOBKOW pas3HOro ypOBHSA 3alUUThI ANA 3TUX ABYX YacTeu.

5.3 KaHan ObIcTporo gocryna

5.3.1 CTpyKkTypakKkaHana

Kaxabit penm nepeaavun coaepxut 6ok FAC. bnok FAC coaepXuT napameTpbl, KOTOPbIE ONMUCHIBAKOT
KaHan, U napamMmeTpbl, KOTOpbIE ONUCLIBaOT oAHY uUnn ase cnyxobl, BMecte ¢ CRC (Cyclic Redundancy
Check — LMKNNYECKNN KOHTPOMb C U3DLITOUHOCTLIO).

[ ns pexxumoB yctonumsoctu A, B, C n D gonxeH nepeaaBaTbCd 04WH HADOP NapamMeTpoB CIYXObI.

Ecnu mynbTUnnekc Hecet 6onee ogHoM CnyXobl, ANst onucaHusa BCex CrnyXod TpedbyeTcst HECKONbKO Bo-
koB FAC.

5.3.2 lNapamMeTpbl KaHana

KaHan nmeet cnegyrowine napameTphbl:

- (pnar 6asoBbln/paclUMpeHHbIn — 1 BUT;

- nageHTnduKauma — 2 bura;

- pnar RM — 1 bur;

- 3aHMMaeMbIn cnekTp — 3 buTa;

- onar rmyobunHel nepemexXeHna — 1 OuT;

- pexkum MSC — 2 bura;
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- pexxum SDC — 1 6uT;

- yncno cnyxé — 4 6ura;

- UIHAEKC peKkoHpUurypaumm — 3 éura;

- onar nepeknovyeHns — 1 OuT;

- rfu — 1 6wuT.

5.3.3 lMapameTpbl cNyXobl

Cnyx0bl UMeoT cneayoLue napameTpbl:
- naeHTUgMKaTop cnyXosl — 24 buTa;

- KpaTKUN ngeHTundukaTop — 2 6uTta;

- tHankaTop ayano CA — 1 6ur;

- A3bIK — 4 BuTa;

- onar ayamogaHHble — 1 OuUT;

- onucaHune cnyxosl — 5 GUTOB;

- nHgunkatop CA gaHHbIX — 1 OUT;

- rffa — 6 BUTOB.

[TapamMeTp «A3bIK» AOIMKEH coaepXKaTb KOAbl A3bIKOB LLENeBoW ayauTopumn, Kak nokasaHo B Tabnuue 3.

abnnua 3 — Koabl A3bIKOB

[ecATUHBIN HOMEP A3bIK OecATUYHbIM HOMEP A3bIK
0 A3blK HE yKa3aH 8 XHON
1 Apabckmnn 9 ANoHCKnK
2 beHranwm 10 ABaHCKUN
3 Kutanckmn (Mangapuvn) 11 Kopenckui
4 [ onnaHgckum 12 [TopTyransckmum
5 AHIMNNCKNY 13 PYCCKUW
6 PpaHuy3CcKun 14 McnaHckmnu
I Hemeukmnin 15 dpyron A3bikK

[TapameTp «onucaHne cnyxxbbl» O0IMKEH coaepXaTb Kodbl TUMOB NepeaaBaeMblX NporpamMm CorfnacHo
Tabnuue 4.

abnwuya 4 — Kogbl TMNOB Nporpamm

HecAatnyHoe Tvn NPOrpaMMb! [ecAatnyHoe TN nporpamms
“HMCno “HNCIo
0 HeT Tvna nporpammol 16 [Toroga/meTteoponorns
1 HosocTn 17 PuHaHckl/bnanec
2z Tekywme cobbiTns 18 IleTckne nporpammol
3 MHdpopmauus 19 CounanbHble BONPOCH!
4 CnopT 20 Penurns
5 Obpa3oBaHue 2 [T03BOHM
6 Opama 22 [lyTewecTBus
/ KynbeTtypa 23 OTAabIX
3 Hayka 24 ka3
O Pa3Hoe 25 KaHTpu
10 [Ton-my3bika 26 HaunoHanbHas my3bika
11 Pok-my3blka 27 PeTpo-My3blka
12 Ilerkast my3abika 28 HapogHas my3bika
13 Jlerkast knaccudeckas 29 [HokymMmeHTanbHoe
14 CepbesHas knaccmn4eckas 30 He ncnonbayercs
15 dpyras my3abika 31 He ncnoneayetcsa — nponycTtntb MHOANKATOP
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5.3.4 LIMKnn4yecKknun KOHTPOnb ¢ U30bITOYHOCTLIO

8-OUTOBBLIN LMKNNYECKNA KOHTPOMNb ¢ N3bbIToUHOCTLIO (CRC) AOMKEH BBIMNCNIATLCH C UCMONMb30OBAHMEM
napamMeTpoB KaHana wn cnyxoébl. pn 3TOM O0MKEH WUCMONb30BaTbCHA NOMMHOMUANbHBLIA reHepaTop
Go(X)=x3+x*+ x>+ x2 + 1.

5.3.5 lNoBTOpeHue FAC

[TapameTpbl KaHana FAC gomxHbl nepeaaBaTthes B Kaxkaom onoke FAC. MNapameTpbl cnyxosl FAC ans
OQHOW NN ABYX CNyXO A0SKHBI nockinaTtbed B Kaxkaom 6noke FAC. Ecnu Heobxoanmo bonee ogHoro 6noka
FAC anst coobuweHuss 0bo Bcex cnyxbax B MynbTUMNMEKce, TO AN BPEMEHU CKaHWPOBAaHUS MPUEeMHUKA
CYLLIECTBEHHYIO POrb UrpaeT WwabnoH noBTopeHus. Ecnu Bce cnyxobl 0AHOro TUNa (HanpumMmep, Bce ayano- Unn
BCE AaHHbIe), NapaMeTpbl BCeX CNyXXO ACIMKHbI NepeaaBaThCs nocneaoBaTenbHO. ECNN NpUCcyTCTBYET KOMOU-
Hauust cny>Xo ayamo- 1 gaHHbIX, OOIMKHBLI NepeaaBaThecsl WabnoHbl, nokasaHHble B Tabnuue 5. Ecnn npucy-
TCTBYET TONbKO ogHa cnyxba necnmn 6nok FAC cooblaeT o AByxX Habopax napamMeTpoB cnyxod, To oba Habopa
OOITKHbI UMEeTb MAEeHTUYHOE HanoHeHKe.

Tabnwuua 5— LlabnoHbl NOBTOpPEHUSA NapameTpoB cnyxd ans kombnHaumm cnyx6 ayamo- n gaHHbIX

LLlabnoH nostopeHus

YHucno ayauocnyxb YHucno cnyxt gaHHbIX
bnok FAC coaep>xut oguH Habop napameTpos CnyX0Obl

ATATATATD1

ATATATATID1ATATAT A1D2
ATATATATID1ATATAT ATD2A1TATA1T A1D3
ATA2A1A2D1

ATA2ATA2D1 A1A2A1A2D2
ATA2A3ATA2A3D1

D TN (N | A =a -
= N =W N =

30ecb A o3HadvaeT ayguocnyxoy, a D osHavaeT cnyxoy AaHHbIX.
5.4 KaHan onucaHuAaycnyr

5.4.1 CTpyKTypa

SDC onok B SDC gaHHbIX cogepXUTcsi B 04HOM NepeaaBaemMoM cynepgppenme.

SDC paccmaTpumBaeTcHd Kak OAWHOYHbIM KaHan gaHHbix. O0OWas BenuvnHa oTnpaBnsieMblX AaHHbIX
MOXeT obycrnoBnmBaTh oTnpaBky bonble ogHoro SDC bnoka. Nostomy AFS nHaekc nossonsieT NPpUeMHUKY
nony4vatb UHpoOpMaUuMto 0 nepegave cnegyowen Yactu tekywero SDC 6noka 1 Takum obpasom gaeT BO3MOXK-
HOCTb NMPOBECTU NPOBEPKY U NepeKknioveHne aAna anbtepHaTuBHOU YacToThl (AFS). [NpaBUNbHOCTL PYHKLIAN
obecneveHa B FAC nHankaumnen, sepeH unnHet AFS nHaeke, MHAUUMpyoWUn npueMHUKY, koraa AFS yHKL NS
MOXeT e CTBOBAaTb.

SDC bnok coctaBneH cneayrowmm obpasom:

- AFS nHaeKkC — ykasbIBaeT KONMMYECTBO CBEpXKaapoB nepeaavn, otaensarownx gaaHHein SDC 6nok ot
cneaylolero ¢ TeM Xxe coaepXaHueMm, B pesynbrtaTe Yero OCyLlecTBNAeTCA NOUCK anbTepHaTUBHbLIX UCTOYHU-
KOB OQMHaKOBLIX NpOrpamMm;

- Mone AaHHbIX — CNYXUT Ans nepegadn gaHHbIX SDC;

- CRC — koaoBoe CrioBO CNYXXAT ANsi NPOBEPKU Hann4us omnbok B onoke SDC;
- 3arnosfIHeHue.

5.4.2 O0beKTbl AaHHbIX

B kaHane SDC nepepatotcd 15 TMNOB AaHHBIX:

- 0 — onucaHue MynbTUNNEKCA;

- 1 — MapKUpoBKa NporpamMmm;

- 2 — NnapameTpbl YCINOBHOIC A40CTYNA;

- 3 — nHopMauunsa o YacToTax pagnocurdHanos DRM, AM, YKB, UM, DAB;

- 4 — cnNMcoKY4acToT paguocurHanoB Ang ObICTPOro NOUCKa;

- 5 — nHopmMaLna 0 NPUMEHEHUN, COOEPXKUT ONMMcaHne Bcex nepeaaBaeMbiX NporpamMm;
- 6 — noaaepkka obbABNEHNIA N NEePEeKTIoYEeHUN;

11
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- { — onpepgenexHune reocrpapn4ecknx panoHoB, AN KOTOPbIX HADOP anbTepHaTUBHBLIX YacToT obecne-
YeH:;

- 8 — Tekyllee BpeMda U gaTa;

- 9 — onucaHne napamMeTpoB ayauoKaHanos, Heobxoanmoe Ans nx AeKoanpoBaHUs;

- 10 — napameTpbl KaHanos FAC;

- 11 — AaHHble yCTaHOBNEHUSA CBSA3U, NO3BONSAKLWNE HAaXoAUTb anbTepHaTUBHLIE UCTOYHUKN OQNHAKO-
BbIX MPOrpamMm;

- 12 — qa3bIK BelaHUa U cTpaHa;

- 13 — curHanmnsauusa anbTepHaTUBHOWM YacToThl, AeTallbHOe onpeaeneHne panoHa,;

- 14 — napameTpbl FEC (Forward Error Correction) — npsimoe ucnpasneHue omnbok.

6 KaHanbHOe KogupoBaHMe U Mmoaynauua

6.1 ApanTtauua nepepaBaeMoro MynbTUNNeKca

Cuctema DRM cocTonT s Tpex pasnuyHbix kaHanos, MSC (kaHan ocHoOBHOro cepeuca), SDC (kaHan onum-
caHua ycnyr) u FAC (kaHan obicTporo goctyna). N3-3a pasnmuns CBOUCTB 3TUX KAHANOB B HUX UCMOSb3YHOTCA
pasfndHble CXeMbl KogupoBaHUA U oTobpaxeHusa. ObLWaa cxema npouecca KoanpoBaHUsa npueegeHa Ha
DUCYHKe 3.

AganTtauus
nepegaBaemoro

KoaupoBaHue [lepemMexeHue
N nepemMexeHme OTobpaxeHue siveek

MyNbTUNNEKCA
OUTOB

N paHaoOMM3aLus

(Tonbko ana MSC)

PucyHok 3 — QyHKUMOHanbHas bnok-cxema KogupoBaHUA N NEPEMEXEHNS

bonee noapobHo MeToa kKoanposaHuda npusogutca B ctaHaapte FTOCT P 54718-2011 [1].
6.2 KogupoBaHue. MHoroypoBHeBO€e KogupoBaHue

[Tpy KaHaNbLHOM KoAUpOoBaHMN coobLleHust, nepeaasaemsble B kKaHanax MSC, FAC n SDC, obpabaTtbiBa-
IOTCH He3aBMcMo. KoanposaHuo noasepraroted kaapbl (ppenmbl) MSC, 6nokm FAC n SDC

[Tpouecc kKognpoBaHUs kKaHana oCHOBaH Ha MHOIMOYpOoBHeBOU cxeMe koanpoBaHus. [NpuHLKN MHOTOYPOB-
HeBOro kKogmpoBaHUa — ONTUMU3UPOBAHHOE coYeTaHne KogUupPoBaHNA M MOAYNALUU ANA AOCTUXKEHNA NMyYLLNX
XapaKTepuUCcTUK nepedadvn. PasnnyHele ypoBHU 3alUMTbl AOCTUrAOTCA MPU pasnMyHbIX KOMMNOHEHTaxX Koaa,
KOTOpble peann3yrTca NepdopUpoBaHHBIMU CBEPXTOYHBIMW KOgaMK, NONYYEHHBIMU OT TOMO XKe caMoro MmaTe-
pUHCKoro koaa. CKOpOCTb Koga MOXeT MEHATLCS B 3aBUCUMOCTU OT TpeboBaHUA K YPOBHSIM 3aLLUTLI MHOpMa-
LA OT OWMDOOK. 3aTeM Npou3BOONTCH BpeMeHHOoe nepemMexXeHune OUTOB. OTO MOBLIWLAET YCTOMYUBOCTL
CUCTEMBI MPOTUB IPYNMOBbLIX OLLNOOK.

6.3 CurHanbHble co3Be3auAa U 0TOOpaxeHUA

[locne KaHanbHOro KOANPOBAHUSA U NepeMeXeHna DUTOB NPon3BoaANTCH NpecbpasoBaHne NHopMaLUA
B Tak HasbiBaeMble « QAM-auenkn».

CTpaTerusa otobpaeHusa Ans KaXxaon a4enkn saBucuT oT HasHadeHusd kaHana (FAC, SDC, MSC) n pexu-
Ma ycTonumBocTn. Bee saueinkn gaHHbIX nmetoT Bug 4-QAM, 16-QAM nnn 64-QAM.

3agaHHbI N0 YMOM4YaHUo MeTod AonkeH obecnevynmBaTb OTODpaXKeHWUe B COOTBETCTBUM C PUCYHKA-
MU 4—6. 30eck y; 0bo3HavaeT OuUThl, NpeACcTaBNAoLWNE CUMBOS KOMMNIEKCHON MOAY NALUNA Z.
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Im{z} 64-QAM Go49192
® o ® @ 70 @ @ o ® 000
® o ® e 50 @ o o ® 100
® ® e o 3 @ o o ® 010
® ® ® ® 1a ® ® ® ® 110
Za -5a -3a -1a 1a 3a 5a 7a Re{z}

® o ® @ -1a@ ® ® ® 001
® o ® o -32@ o o ® 101
® ® ® @ 5a@ @ ® ® 011

e @ ® ® 7a@ @ ® ® 111

:0 1 0 1 0 1 0 1 0

; 1 1 0 0 1 1 0 0

2 ¢ 1 1 1 0 0 0 0

Mopanok 6uT: {ig iy in Qo G4 G2} ={¥g ¥1 Y2 Y3 Y4 Y5}

Pucynok4 — SM 64-QAM oTtobpaxkeHne ¢ COOTBETCTBYIOWEN DMTOBOW KOMOMHAUWEN

Mopsipok 6uT: {ig iy G 1} ={¥ ¥1 Y5 ¥3)

PucyHok 5 — SM 16-QAM oTtobpaxeHne ¢ COOTBETCTBYIOWEN DUTOBOWN KOMOMHALNEN
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Mopsiaok 6uT: {iy 9o} = {¥y ¥1}

PucyHok 6 — SM 4-QAM oTobpaxeHue ¢ COOTBETCTBYOLWEN DUTOBOW KOMDMHALMEN

[TpumeyvyaHn e—but cneBon CTOPOHLI ABMAETCH NEPBLIM MO BPEMEHMN.

[1ns 64-QAM ko3 dULMEHT HopManuauun: a = 1/+/42.
[1ns 16-QAM koadbduLMeHT Hopmanuzauum: a = 1/+/10.

[1ns 4-QAM koacbpuumMeHT HopManusaummn: a = 1/+/2.

[TOTOK AAHHBIX HA BbIXOOE NepemMexXntenst COCTOUT U3 HECKObKUX DUTOBLIX CIOB, KOTOPLIE 0TODPaXKeHbl
KaK CUrHanbHblE TOUKM Ha AnarpamMme curHana, CoOoTBETCTBYIOLLEro kKoMmniekcHoMy vncny z. Ana SM guarpam-
va 64-QAM agomkHa MCMonNb3oBaTLCH B COOTBETCTBUM C PUCYHKOM 4. BUTEI A0MKHBI Npeobpa3oBLIBATLCA B
COOTBETCTBUMU C:

Vo Y1Y2Y3YaVYs) = Woo Yo Yoo YorYi1Yar):

Nunarpamma 16-QAM gomkHa NpUMEHSATbCA B COOTBETCTBUU C PUCYHKOM 5. BTl A0MKHbI Npeobpa3oBbl-
BATbCS B COOTBETCTBUMA C:

VoY1Y2Y3)= Voo YioYo1Yi1):

Ounarpamma 4-QAM gonmxkHa NPUMEHATLCH B COOTBETCTBUN C PUCYHKOM 6. BUTbI A0MKHEI Npeobpa3oBhl-
BaTbCHA B COOTBETCTBUU C:

Vo Y1) = Voo Yor)

6.4 NpumMmeHeHMe KaHanNnbHOro KogupoBaHUS

6.4.1 KoauposaHue MSC

B kaHane MSC moxeT ncnonsbsoBaTtbesi 64-QAM nnun 16-QAM npeobpasoBaHuUe B pexXumax yCTONUYNBOC-
TMA, B, CnD.[lnsa Bcex peXxMmMoB yCTOUYMBOCTU BoNee CNoXXHoe CUrHanbHoe co3sesane obecnevmsaet bonee
BbICOKYIO cnekTpanbHylo s eKTUBHOCTL, TOraa Kak bonee npocrtoe curHanbHoe co3pesane obecnevnBaeTt
OONbLUYIO YCTOMYNBOCTb K OLLNBKAM.

6.4.2 KoaupoBaHue SDC

B kaHane SDC moxeT ncnonssosatbes 16-QAM nnm 4-QAM npeobpaszoBaHMe ¢ KogoBOW CKopocTbio 0,5
ans pexnumoB yctonumsocTtn A, B, C, D. B kaxxaom pexume yCTOM4YMBOCTU AOCTYMNEH BbIOOPp Mexay OonbLIen
MPOMNYCKHOM CNOCODHOCTBLIO KaHana unu 6ornee BbICOKOM YCTOUYMBOCTBLIO K ownbkam. B kaxaom cnydvae
ncnonbiyeTtcsa puKCcUpoBaHHaa KogoBad CKOPOCTb.

CurHanbHoe co3Be3ane U KoOOBYH CKOPOCTb cneayeT Bbibupatb ¢ ydeToM napametpoB MSC Takum

obpa3om, UyTobbl 0becneunTb 60nbLYI yeTOMYNMBOCTL ANA SDC, yem anss MSC. INpun ncnonb3oBaHUn nepapxu-
Yyeckon moaynaunm SDC gonmkHO kogmpoBaTbea ¢ Ucnonb3oBaHneM 4-QAM.

6.4.3 KogupoaHue FAC

B kaHane FAC gomkHo ncnonssoBatbes 4-QAM npeobpasoBaHMe ¢ KOOOBOW CKOPOCTbIo 0,6 ANs peXu-
MOB ycTOMYMBOCTU A, B, C, D. lonmkHa ncnonb3soBaTbcs PUKCUPOBaAHHAA KOAOBasA CKOPOCTb.

6.5 lNMepemexeHue Aveek B KaHane MSC

[lepemexeHne QAM aueek 4OMKHO NPUMeHATLCA B KaHane MSC nocne MHOroypoBHEBOTO KOAUPOBaHUA.
Ons pexumoB yctondnsoctn A, B, C, D BO3MOXeEH BbIDOP HU3KOM UMK BLICOKOW TMyOUHBLI NepemMeXeHus
(0003Ha4YeHHOoe 34eCb Kak KOpOTKOE NN ANMHHOE NepeMeKeHNe) CornacHo NporHo3npyemMmbiM yCroBUsIM pac-
npocTpaHeHna. OCHOBHLIE MapaMeTphblnepeMeXxnTensa aganTupoBaHbl K pasMmepy MyrnbTUNIEKCHOTro openma.
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[1na kaHanoB pacnpocTtpaHeHunst YacTtoT Huke 30 Ml ¢ ymepeHHBIMU 3aMUpaHnuamMun (TUNUYHO ANA pac-
NpocTpaHeHUsa curHana 3eMHOM BONMHLI B AManasoHax ANMMHHBIX U cpedHUX BOJTH) KOPOTKoe nepemMeXXeHune
obecne4vnBaeT 4oCTaTOUHOE BpEMEHHOE N 4YaCcTOTHOE MHOroobpasune anst NpaBuMnbHOro npouecca aewmgpo-
BbIBaHWS B MPUEMHUKE.

[1na kaHanoB pacnpocTpaHeHusa YyactoT Hke 30 ML, noaBepXeHHbIX 3Ha4YUTEeNbHBIM BPEMEHHBLIM A
YACTOTHO-CENMEKTUBHBIM 3aMUPaHUsaM, YTO TUNUYHO AN curHanoB B KB ananasoHe, rmybuHa nepemMexeHus
MOXeT bbITb yBennyeHa. O0Laa 3agepxKka npouecca nepemMexkeHnsa/genepemexkeHns saHMmaeT npmonnsm-
TenbHO 2 x 400 mc, 7. e. 800 Mc AN KOPOTKOro nepemMexeHust B pexxumax yctondumsoctn A, B, C, D. B cny4vae
ONMMHHOIO NepemMeXXeHns1 oHa COOTBETCTBYET NPUMEPHO 2,4 ¢ Angd peXXnumoB ycTonunmsocTM A, B, C, D.

7 CTpyKTypa nepepayn

7.1 CTpykKkTypa dhbpenMma nepegadu v pexxuMbl YCTOUUYUBOCTU

[lepegaBaemMbl cCUrHan opraHU3oBaH B cynepgppenmel nepegavn. B pexxumax yctondmsoctu A, B, C, D
Kagbl cynepdpenm nepegadm coCToUT U3 TpexX PpenmMoB nepedavn. Kaxabsln openm nepegadm nmeet
npoaonxkutensHocTb T, 1 coctout U3 N, OFDM cumsonos. Kaxxabin OFDM cumBon obpa3oBaH COBOKYII-
HOCTbO K Hecylux, nepeaaBaeMblX C NPOAOIIKUTENbHOCTbIO T.. PasHOC MexXay CMeXHbIMU HeCyLLUMU
coctaBnqaet 1/T,

[TpogoMmKUTENBHOCTE CUMBOIA NpeacTaBnaeT cobon CyMMY ABYX YaCTEN:

- NoNnes3Haa YacTb C NPOACIPKUTENBHOCTbLIO [ ;

- 3aLLUMTHBIN NHTEepBasn ¢ NPOAOIIKNTENbHOCTLIO T .

3alUTHBLIN UHTEpPBaN COCTOUT B LIMKITNYECKOM NPOAOITKEHNM None3Hon Yactn [, UBBeaAeH nepea Heu.

OF DM cnmBonbl Bo openme nepegadm npoHymeposaHbl 010 Ao N, — 1. Bce cumBonbl cogepkat AaHHble
N CNpaBOYHYIO MHpOPMaLUIO.

Beuay Toro, uto curdHan OFDM cocTont 13 MHOrMx otaensHO MOAYNUPOBAHHBIX HECYLLUX, KaXKabIN CUM-
BOJZT MOXXHO B CBOIO o4vepeb paccMaTpuBaTh Kak pasgeneHHbIM Ha s4elkn, Kaxkgaa a4yenka COOTBETCTBYET
MoAaynaUMK OQHOW HecyLl el B NPOoACITIKEHUN OQHOTO CUMMBONA.

OFDM thpenm cocTouT n3:

- MUNOTHbIX AYEEK;

- A4eeK ynpaBlieHus;

- d4eeK AaHHbIX.

[TMNOTHBIE AYENKU MOTYT ObITb UCNONB30BaHbI ANA KaapPOBOW, HAaCTOTHOM U BPEMEHHOM CUHXPOHU3ALIUN,
OLEeHKM KaHana n naeHTudgpunkaulum pexxmmMma yCTondnBoCTI.

[lepegaBaeMbl CUrHaMN ONUCLIBAETCH cnenyrommwl BblpaXXeHNeMm:

1 Krjax )

X(t)zRe<ej2Ethz Z Zcrskw.rsk(t) )

r=0 s=0 k=K

j&i(t—Tg—sTS —Ngrig)

ey,  (t)=1e ¢ (s+N.NT.<t<(s+N_r+1)T,
0
N, — udncno OFDM cumBonoB Bo ppenme nepegavu;

k — oBosHavaeT HoMep Hecywen (=K . ..., K );

s — obosHa4vaeT Homep cumBona OFDM (= 0...N_— 1);

r— obo3HavaeT HomMmep ppenma nepegayn (= 0...6€CKOHEYHOCTb);
K — 4ucno nepegaBaeMbiX HeCylUNX (K — K . );
T. — NpoaoIPKNTENbHOCTL CUMBONA;

S

T,, — NpPOoAOMKUTENTBHOCTb NMNONIE3HON YacTn CUMBONA;

T — NpoaomKUTENbHOCTL 3aLlLUUTHOIO MHTepBana;
fi — ONnopHaga vYacToTa paanodacToTHOro curHana;

C, s x — KOMMIeKcHasi BeNMvMHa A4enkn ans Hecyllen kK B CMMBOIe s openma HoMep .

3Ha4YeHuA C, ¢, 3aBUCAT OT TUMA AYENKN.

[Ona aueek gaHHbIX U aveek ynpaBneHna (MSC, SDC, FAC) C, s k= Z,TA€ Z — TOMKa CO3BE34M1sA ANA Kax-
00U A4enKu.

15



[OCT P 54717—2011

7.2 NapameTtpbl OFDM, cBA3aHHbIE C pacnpocTpaHeHUuem

[TapameTpbl OFDM gormkHbl ObITh BbIOpaHbl UCXOOSA U3 YCINOBWUI PACNPOCTPaAHEHUA M HEODOXOANMON One-
DATOPY 30HbI NOKPLITUA. PasnunyHble yctaHoBkn OFDM napameTpoB onpeaensatoTca Ang pasnnyHbiX yCroBUn
pacrnpocTpaHeHus. MIx 3Ha4vyeHunst npuBegeHsbl B Tabnuue 6.

Tadbnwuya 6 — Y4Yucnosble 3HavyeHUs napametpos OFDM

[poaonxu- PasHoc [ 1pOOOMKUTENBHOCTDL [TpoAomKuMTensHOCTL Ul A e e
i TenbHOCTb T, | Hecywwmx 1/T , | 3aLWMTHOTO MHTEpBana il e e N
yCTONYUBOCTU W ru u T mc s BO (pperive N
y MC
A 24 il 2 66 26.66 1/9 5
B 21 33 4678 5.33 26,66 1/4 15
C 14.66 684" 5,33 20 4/11 20
D 9,33 107" 7.33 16,66 11/14 24

7.3 NMapameTpbl LLUPUHDbI MONTOCbI YaCTOT CUrHanNa

7.3.1 OnpepneneHuve napameTpa

[TapameTpbl OFDM 3aBUCAT OT AOCTYMHOM NONOCLI YacCcTOT, YUCa HeCcyWwmnx K n nx MecTononoxeHus
OTHOCUTENBLHO ONOPHOMN YacToThl (HasBaHHOU DC, no aHanornm ¢ Hecyllen, UCNONbL3YEMON NPU aHaroroBbIX
AM nepepavax).

3aHUMaeMbIN CNEKTP onpeaensaeT HOMUHarNbHYH LUMPUHY NOMOCHI YacToT KaHana. [ns pexxmmoB yCToU-
yuBocTn A, B, C, D rpynna Hecywmnx FAC Bcerga npaBee (BbllUe MO YacTOTE ) MO OTHOLLEHMIO K ONMOPHOM YacToTe
fo, KOTOPAA paBHa Llenomy vncny, kpatHomy 1 ki u.

B Tabnuue 7 npuBeneHbl napamMmeTpbl 3aHUMMAeMOro cnekrtpa, nepeanasaemsoie B FAC, onpegengatoumne
HOMUHANbHYIO LWMPUHY NOSMOCHI YacTOT KaHamna, Ha PUCYHKax 7/ U 8 nokasaHo MOJNoXXeHne Hecylux Ons
fr, < 30 MI'L.

Tabnwuwua 7 — CooTHoWweHWE MeXxXay 3aHMMaeMblM CINEeKTPOM WU NOJIOCOU NMNPOryckKkaHnA KaHalla

3aHnMaemMbI CNekTp

HanmeHoBaHWe napameTpa

0 1 2 3 4 5
[Tonoca nponyckaHua kaHana, Kl 'y (peXxumbi 4 5 5 9 10 18 20
yctondmsocTtu A, B, C, D)
A
3aHMMaeMbl CNeKTp 'r-r—H:
9kly |
]

I
|
I
I
|
I
0 I
' :
- [ pynna Hecywunx Ha 4,5 kl'U, | |
copepxaLux FAC auenku 2 i
BERE
[pynna HecyLwmux Ha 4,5 Kl 4 .
]
I
]
I

HacToTa f ——»

PucyHok 7 — 3aHuMaeMbIv crnekTp ansa 9 kI u kaHanos
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- |
3aHMMaeMbI CNEKTP Ir-—T—-«

[ I
| I
| I
] | I
] | I
: |
1 : -
| L
- [pynna Hecywunx Ha 5 Kl'u, | | |
copepxawmx FAC suerikn 3 E i
-
D [pynna HecyLwmx Ha S kl'y 5

Yactota fp ———»

PucyHok 8 — 3aHnmaemsin cnektp ansa 10 kl'y kaHanos

Hecywne nHgekcnpoBaHbl kakk € [K ., K ], kK = 0 anaonopHou Hecylwen DC nonpeaeneHbl 3Ha4eHUs -
MW, 3aBUCALLMMN OT BblIOOpa 3aHMMaeMom NoMnochbl HacToT.

Hecywme c k<0 obyayrtcnesaorDC,ac k>0 — cnpasa ot DC.

B Tabnuue 8 npeacraBneHo MMHUMaNbHOE N MaKkCUMalibHOE KONTMYECTBO HECYLLMX NS KAaXKO0ro pexmma
YCTOMYMBOCTU N HOMUHATbHOWU NOJIOChI YaCTOT.

Tabnuuya 8 — KonnyectBo HECYLLMX ANSA KAXO0ro pexmma yCTOMYMBOCTH

3aHUMaeMbIN CNEKTP
Pexum
YCTOUYNBOCTU Hecyulas
0 1 2 3 4 5
A Kmin 2 2 —-102 -114 —98 —-110
Knax 102 114 102 114 314 350
5 Kmin 1 1 —91 —-103 —87 —99
Knax 91 103 91 103 279 311
- Komin — — — —69 — —67
Kinax — — — 69 — 213
D Kmin B B — _44 B —43
Kinax — — — 44 — 135

7.3.2 CoBmecTHas nepegava

B pexxumax ycronunsoctn A, B, C, D curnan DRM npegHa3Ha4veH ans MCnonb30BaHUSA B TEX Xe paanoBe-
LaTtenbHbIX Agnana3oHax, 4Yto n AM curHansl. CoBMecTHasa nepeaada pagmoctaHumn, ncnonb3dyrowmx DRM v
AM, MOXeT ObITb BbINOSIHEHA NYTEM pa3MeLleHNda paaomM aHanorosoro curdana AM (ogHononocHas nnu OByx-
nonocHada AM) n yncpposoro DRM curnana.

LLiInpnHa 3aHMMaeMoro cnekTpa OTHOCUTCS K xapakrepuctukam curHana DRM. BewaTtenb MoXeT coo0-
LMTb 006 ogHOBpemMeHHon nepeagave AM curHana npy noMoLLmM anbTEPHATUBHOIO YaCTOTHOIO cUrHana.

7.4 TInnoTHbLIE AYeUuKmn

7.4.1 OYyHKUUM N NpOUCXOXKAEHUE

HekoTopble s4enkm BHYTpu cdopernma nepengaym OFDM npomoaynmpoBaHbl C U3BECTHbIMU (OUKCUPOBAH-
HbIMW 3HAa4YEeHUAMMN pasbl M aMNNUTYObl. TN SHENKN ABMAKOTCA MUNOTHLIMU U CIYXKAT AN OLEHKU U CUHXPOHU-
3aumm kKaHana. [losvumn, amnnutygbl U asbl 3TUX fA4YeeK TwaTtenbHO BbiOpaHbl OnA OnNTUMU3auUn
napameTpoB, 0CODEHHO HavYanbHOW ONTUTENbHOCTUN CUHXPOHU3ALWN N HAOEXHOCTH.
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7.4.2 OnopHas YyacToTta

OTU AYENKN UCTOSb3YIOTCA NPUEMHUKOM AUA OOHaAPY)XEHUA NMPUHUMAaEeMOro CUrHasna v oLleHK1 CMeLLlEHNA
(caeura) ero 4yactotbl. OHM TaKkKe MOryT DbiTb NPUMEHEHBbI 4119 OLEHKU KaHana u oTCcnexXuBaHus pasnnyHbIX
NPOLLECCOB.

7.4.3 OnopHoe BpemMs

OTU A4EenKU pacnonoXxeHol B nepsoM cumeone OFDM kaxkgoro openma nepepaym.

A4Yenkn onopHOro BpeMEHU UCMNOMb3YIOTCA B OCHOBHOM AndA obecnevyeHus ObICTPOro paspelieHus
HeonpeaeneHHOCTU ¢ 3alUUTON BpeMEHHOro OTHOLWEHUA U YacTOoThbl, He4yBCTBUTENLHOU K OLleHKe BpeMeHM
NOCTYMNJ/IEHNA C NEPNOANYHOCTBIO OQHOI0 CMMBOJA, a TaKkKe ONA onpenerneHns Nepeoro cuMmeona gpenma
nepeaavn. OHM MoryT BbITb NPUMEHEHbI ANS1 OLIEHKM CABUra YacToThl.

7.4.4 OnopHoe ycuneHme

Ayenkn onopHOro ycuneHns NpuMeHsioTCH B OCHOBHOM AJ19 KOrepeHTHOU AeMoaynsaunn. OTN S4ENKH
pa3bpocaHbl No obLen YaCTOTHO-BPEMEHHOM LLUKane U UCNonb3yiTcsa NPUEMHUKOM ANSl OLeHKU peakuuw
KaHana.

7.5 Ayenku ynpaerneHus

7.5.1 OOwme nonoxeHus

mMmeeTcd aBa Tuna g4eek yrpaBIieHUS:

- A4enKkn KaHana obictporo goctyna (FAC), nHTerpypoBaHHbie B KaXXabln (opernm nepenayun, Kotopble
Mcnonb3yrTes Anst ObiICTporo nosyyeHnst Heobxoanmon nHopmMmaumm NPUEMHUKOM C LIEeNbIo AeMOaynupoBa-
HuA curHanos DRM;

- A4enKkn cnykebHoro kaHana (SDC), noBTopsolmecsa B KaXXaom cynepdppenme nepegadum, KOTopble
cogepXaTt BCKO AONOMHUTENBbHYIO MHPOpPMaLMIO O TEKYLLIEM COCTOSAHUM CEPBUCHBIX CNY0 B AAHHbIW MOMEHT,
OHU UCMNONb3YIOTCA TAKKE ANA anbTepPHATUBHOIO NepeknioyeHud Yactotbl (AFS).

Ha pucyHke 9 npmBeeHO YaCTOTHO-BPpeMEeHHOE pacnonoXXeHne 3TUX CUrHanos.

Cynepdpeinm nepeaaqu

®penM nepenayun

[Tonoca
nponyckaHus

RaHalla — cuMBonbl, cogepxalume MSC u FAC avenku;

— CUMBONLI, coaepxawmne MSC a4veinkn;

1 — cumsonbl, copepxalme SDC sueiiky

PucyHok 9 — YactoTHO-BpemeHHoe pacnonoxeHune FAC n SDC curHanos

7.5.2 Avyenkn FAC

Ayenkn, ucnonbayemole Ansa FAC, — 3T0 s4einku, B KOTOPbIX HET MHpOpMaLMKN HM 0D ONOPHOM YacToTe,
H1 06 ONOPHOM BPEMEHU U YCUIEHUN, OHU HE SIBMNAITCA SMenKaMm JaHHbIX B CUMBOIAaX, KOTOpble He coaepXaT
SDC. Adeunku FAC nepeHocAT BbICOKO 3awmiieHHblie QAM cumBOnbl, No3sonsowme NnpueMHUKyY bbicTpo obHa-
PV>KUTb NMosly4aemMbin B JaHHOE BpeMs1 TUIN CUrHana.

7.5.3 Adveunkn SDC

Avenkamn, ncnonbayemoimmn ana SDC, aBndaoTca Bce a4enkn B cmmBonax SDC, KoTopble He HecyT
MHopmMaLumu H1 00 ornopHon YacToTe, HU 00 ONOPHOM BPEMEHW U YCUIMEHWUU, ISl KOTOPbLIX K. <K<K .. W KHe
NPUHaANEXUT K COBOKYMHOCTU HENCMONb30BaHHbIX HECYLLIMX.
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Ona pexumos ycTondneocTM A B SDC cumBonamu asnsawotea 0 u 1 B Kaxkaom cynepdppenme nepegadu.
Ona pexnmos yctondmsoctn C u D SDC cumonel — 0, 1 1 2 B KaXXgom cynepdgppenme nepegadn.

7.6 A4yeuUkn oaHHbIX

7.6.1 NMo3uunn a4vyeek

K svenkam gaHHbIX OTHOCATCA BCe AYEUNKN, He ABMNAIOLLINECH HU MUNOTHBIMA, HU AYenKaMun ynpaBneHus,
AN KOTOPbIX K. <K <K__. WK He NpUHaAANEeXnT K COBOKYMHOCTU HEUCMONb30BaHHbIX HecyLnx. C NoMoLLbto
gyeeK JaHHLIX NepegaeTcs OCHOBHaA MHPOPpMaLUnd, cogepxalasicsl B curHane DRM.

7.6.2 Aveunkun ycuneHua u dasbl

BenuuuHel ¢, ., ABNSIIOTCA HOPMUPOBAHHBIMU BENNYMHAMU MOAYNALIMN TOYKN CO3BE3ANSA Z COrMacHo

andgasuTy moaynauuun, ncnonssyemomy ansa MSC (64-QAM nnmn 16-QAM anga pexxmmoB ycToOMYMBOCTUA, B, C,
D, cM. pucyHkin 4, 5).
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[MpunoxeHune A
(nvHdpopmaynoHHOE)

Paano4vyacToTHble 3allUTHbIe OTHOLUeHUA

3alWUTHbIE OTHOLLEHUS TPEDYIOTCSH ANS:

- AM curHanoB, nHTepEpUpYyOLWKX € UndppoBbiMmn curHanamm DRM;

- DRM undpoBbIX curHanos, uHtepgepupyrowmx ¢ AM curHanamu;

- DRM unposbix curHano., uHtepdepupyrowmnx ¢ DRM undpoBbimmn curHanamm.

[TpyBeAeHHbIE B JAHHOM MPUIIOXEHUN BENNYMHDBI 3ALNTHBLIX OTHOLWEHUW ONPeaensitioT TakKke TpeboBaHusA K napa-
METPaM Ppagmno4vacTOTHOrO TpakTa pagnonpue MHUKOB Kak DbITOBbLIX, TAK U KOHTPOIbHbIX (M3MEPUTENBbHbLIX) COIMAacHO CTaH-
napty [OCT P 54716-2011 [2].

KomMBuHaunm TMNOB CMEKTPanbHOro pasmMmeLleHusa n pexmmoB yctonuneoct DRM curHanoB npuBoaNaT K pa3fINYHbIM
PY cnekTpam nepegaTymka, KOTopbl€ Bbi3bIBAKOT B3AMMOBITUSAHUA M NO3ITOMY TPEDYIOT onpeaeneHHbiX PY 3aWwmTHBIX OTHO-
HeHuW. [lpumeHsembin MeTO BbIMUCITIEHUN ONUCaH B aAetansix B Pekomengaumm MC3-P BS.1615, B koTopon nokasaHo,
4YTO pas3nnyme B 3alMNTHLIX OTHOWEHUAX A4S pa3sHbiX pexnmoB yctonumsoctn DRM gosonbHo mano. [oatomy PY 3awmT-
Hble OTHOLLEHWSA, NPEeACTaBlEHHbIE B Creaylowmnx Tabnmuax, orpaHnYeHbl peXnuMmom yctondmsoctu B. bonee noapobHble
pe3ynbTaTbl BbIYMCIIEHUN MOXHO HanTn B PekomerHgaumm MC3O-P BS.1615.

B tabnuue A.1 npeacraenenbl pe3ynbTaThl Bbluncnenns ans AM curnanos, nHtepdepupytowmx ¢ DRM curnanamm,
B Tabnunue A.2 — ansa DRM curnanos, nutepdepupyrowmx ¢ AM curHanamu. 3T BENWYMHbI BblMUCIieHbl AN AM cnrnanos
C BblCOKOM komnpeccuen. PH sawmntHele oTHoWwWeHus ansd DRM curnanos, nHtepdepupytowmx ¢ DRM curHanamm, gaHel B
Tabnuue A.3. Koppektupytowme senndmnHel ans DRM npunema npm ncnonb3oBaHUM pasnnyHbIX CXeM MOAYINALNMN M YPOBHEN
3alnTbl NpeacTaBneHbl B Tabnuue A.4.

3Ha4veHuna B Tabnuuax A.1—A.4 npeactaBnsaoT cObon 0OTHOCUTENBHbIE PY 3alUUTHbIE OTHOWEHWA (A oiative)- L9
cnydas uncton AM OTHOCUTENBHOE 3aWUTHOE OTHOLWEHWE E€CTb PA3HOCTL B Aeunbenax mexay 3aWnTHbIM OTHOLLEHUEM,
KOrga CurHarnbl HECYLLMX XeNnaTenbHOro N HeXenaTrenbHOro nepeaarymkoB UMEIOT Pa3HOCTb YacToT Af [ U, v 3alWUTHBIM
OTHOLLEHMEM, KOr4a HECYLWMe 3TUX nNepeaaTtymkoB UMeT oanHakoByto YactoTy (Pekomengauns MC3-P BS.560), T. e.
cokaHanbHoe PY 3awutHoe oTHOWEHNE An, KOTOPOe COOTBETCTBYET ayanodacToTHoMy (AF) salmTHOMY OTHOLIEHWIO
(Axr)- Bcnydae ungpoBoro curHana nx HoMMHanbHON HacToTON BMECTO HECYLLLEN HaCTOThI ABMSETCS 3HaYMMas BENu4ynHa
ONsA onpegeneHns pasHocTn vYacToT. [nsa cnekrpanbHOro pasmeLleHns TUNoB 2 u 3 HoMMHanbHas 4acToTa COOTBETCTBYET
ueHTpanbHon Yactote OFDM 6noka, ans tunoB O n 1 cnekTpanbHas vYacToTa capuraeTcsiHa 2,2 mn 2,4 kKl U COOTBETCTBEHHO
BblLLE€ HOMWHAaNbHOWN YaCcTOTHhl.

Bcneacteue oTnnynse cnektpa curHana nHtepdgeperumm ot AF cnektpa aHanoroeon AM 3HaveHns 4nst OTHOCUTENb-
HbIX PY 3alUMTHBIX OTHOLWEHNN B Clydae CoKaHarnbHOU MHTEPMEPEHUNN HE PaBHbI HYIIO.

s nenonb3oBanusa Tabnuubl A.1 B 3agaHHoOM cueHapum nnanmpoBanmns AM peneBaHTHoe AF 3allMTHOE OTHOLL e-
HMe aobaBnseTca K 3HaveHnto B Tabnuue, 4Tobbl nonyunte Tpebyemoe PY 3awntHoe oTHOWEeHMe. PeneBaHTHLIE 3HaYe-
HUSA MOTYT ObITb ONpeaeneHbl C y4eTOM:

- ansa KB 3awmTHOe oTHOoWeHue AF paeHo 17 ab, kotopoe ogobperHo ans HFBC nnannposanna WARC HFBC-87 ans
curHanos AM, nHrepgepupyrowmx ¢ AM curHanamm;

- ansa [B/CB sawmTtHoe oTHOWweHne AF pasHo 30 ab, koTopoe oaobpeHo PermoHanbHOM aaMUHUCTPATUBHOWN KOHM €-
peHumnen no pagnoeewarHuto B gnanasoHax B/CB gnsi permonoB 1 n 3 (PKenesa, 1975r.) ana AM curnanos, nHtepdepupy-
lowmx ¢ AM curHanamm.

Ins DRM kak nonesnoro curHana AF 3almTtHOE OTHOLWWEHNE, pacCMaTPUBAEMOE KaK MapamMeTp KavecTBa 0B6CnyXu-
BaHWS, 3aMEHSIETCSH Ha OTHOLWWEHNE curHan/mHrepdepenuus, Tpebyemoe ans goctumxeHuns onpegenenHon BER. Nopor
BER, paBHbIN 10~%, NpuHAT Ansi pacyeToB. 3HaYeHUs 3aLUMTHOrO OTHOWEeHUs B Tabnmuax A.2 u A.3 ocHOBaHbl Ha 64-QAM
MoayNsaunm 1 3awmTHOM ypoBHe Ne 1. [lna aApyrnx KoMOMHaLUMK KOPPEKTUPYLoLWmMe 3Ha4veHns B Tabnnue A.4 nobaBnsoTCA K
3HaA4YEeHUSM curHan/uHTepdepeHuns, npuBeaeHHbIM B Tabnuue.
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Tabnwua A1 — OTtHocuTenbHble PY 3awmTtHble oTHOWeEHMSA (ab) ans AM curHanos, nHtepdepupytowmx ¢ DRM curnanamu

Pasnoctb vacrorf . —f KU [TapameTphl
[Toneas- y
- Mewarwwmin
HbllA A 5
CUrHan B AF 2
ChrHan ~20 -18 -15 -10 -9 -5 0 5 9 10 15 18 20 DRM” | (cMm. npum.
KI'u
31 4)
DRM BO
AM -504 | 504 49 -35,5 | -284 0,4 0,6 -30,9 | 46,7 | —48.,2 50,4 -50,4 -50.4 4.5 —
(cMm. npum. 1)
AM ORM_B1 | 51 | 505 | 476 | =32 | —238 | 6 6 | —311  -457 | 474 @ —51 | -51 | 51 5 _
(CM. npum. 2)
AM DRM B2 488 | 46,9 | 435 | =344 | =297 3.4 0,5 3.4 297 | =344 | 435 —-46,9 —48.,8 9 —
AM DRM B3 472 | 453 | 41,9 —32 -25,9 3 6 3 -25,9 —-32 41,9 45 3 47 2 10 —

Born — HOMUMHANbHaA nonoca vacror DRM curnana.
DRM B0 — DRM curnan, pexum yctondumBocTtn B, cnekrpansHoe pasmeuieHme tuna 0.

[TpnmevaHune 1— LleHTpanbHasa yactoTa nepegayun DRM B0 caBuHyTa Ha 2,2 Kkl 4 BbllLe HOMWHANBbHOW YacTOThlI.

[TpnmevaHune 2— LleHTpanbHasa vyactoTa nepegayuvm DRM B1 caeuHyTa Ha 2,4 Kkl 4 BbllLe HOMUWHANBHOW YacTOThlI.

[MTpumevanune 3— 3awmntHble PY otHoweHus ans AM curnana, nutepdepupytowero ¢ DRM curHanom, moryT BbI1Tb BbIMUCIIEHBI NYyTEM 40DaBNeHns Noaxo-
aswmx AF 3aWMTHBIX OTHOLWEHUW COrMacHO AaHHOMY CUEHAPUIO NNaHUPOBAaHUSA, K 3HAYEHUSAM, NMPUBEAEHHBIM B Tabnnue.

[Tpunmeyanwune 4 — 3HadyeHns], NnpeacTaBrneHHblie B 3TOW Tabnuue, otTHocAaTeH K AM curHanam ¢ BbICOKOM komnpeccnen. [lnsg coemectumocTtu ¢ Tabnmnuen A.2
Ta Xe camasi rmybrHa Mmoaynsunm, a UMEeHHO CBSA3aHHas € BbICOKOW Komnpeccuen, beina npuusata ans AM curHana. YUtobbel obecneunTs agekBaThyo 3awmty AM curta-
am ¢ HopmManbHbIM YPOBHEM KOoMNpeccun (cMm. Pekomengaunic MC3-P BS 1615]), kaxgoe 3HaveHune B Tabnumue A0MmKHO BbiTb YBENUYEHO AN yYETA Pasnnynst Mexay
HOPMalnbHOW N BbICOKOW KOMMPECCUEN.

LLLVS d 100
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abnunya A2 — OtHocutenbHble PY 3awmTtHele oTHOWeHuA (ab) ana DRM curnanos (64-QAM, ypoeeHb 3awmTbl N2 1), nntepdepupyrowmx ¢ AM curnanamm
PasHocTe vacror f =1 K[l lapameTpbl
[Tones3HbIn Mewarwwmnin
CUTHAarn CHUTHAr B
-20 -18 -15 -10 -9 -3 5 9 10 15 18 20 EF&"" S/, ab
DRM_BO
AM 57,7 | =555 | -52,2 | —46,1 —45 -36,2 -3, -30,9 | 41,1 | 46,9 | -50,6 -53 4,5 4.6
(cMm. npum. 1)
DRM_ B1
— AM 574 | -52,2 | -51,9 | 459 | 447 -36 —-0,2 —22 -37,6 —46 —49,6 —52 5 4.6
(CM. npum. 2)
DRM B2 AM -546 | =524 | 48,8 | 42,8 | -33,7 —6,4 —6,4 -33,7 | 42,8 | 48,8 | -52,4 | =546 9 7,3
DRM B3 AM -53,9 | -53,9 —48 -39,9 —25 -3, -3, —25 -39,9 —48 -51,5 | -53,9 10 7,3

Bory — HOMMHAaNbHAaA Nonoca 4acTtoT

DRM B0 —

DRM curHana.
DRM curnan, pexnm yctonumeocTtn B, cnekrtpansHoe pasmeuwieHne tuna 0.

S/| — oTHOWweHWe curHan/uHtTepdepeHums ans BER 1 x 107,

[MTpnmevadnune 1— UeHTpanbhas vactoTa nepegayn

[MTpnmevaHnwune 2— UeHTpanbhas yactoTa nepegayn

DRM_BO caBuHyTa Ha 2,2 Kl U BbllLE HOMUHAINBbHON YacTOThl.

DRM_B1 capunyTa Ha 2,4 Kl U BbllLEe HOMUHAINBHON YacCTOThI.
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Tadbnwuwua A3 — OTHOCUTENBHBIE

PY 3awmnTHbIE OTHOWEHUSA (Ab) Ans

DRM curnanos (64-QAM, ypoeeHb 3awmnTbl Ne 1), nHtepdepupytowmx ¢ DRM curHanamm

PasHoctb vacrorf —1f KL [TapameTpsbl
[lTonesHbIn MewatoLwunmn
e e 20 -18 —-15 -10 -9 -5 5 9 10 15 18 20 BEFRL'L“’ S/, pb

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 | 445 | 42,9 | -33,1 —0,1 -13,6 | =36,2 | 455 | 49,3 | -51/4 10 12,6
DRM_ B1 DRM BO | -394 | -59,5 | -59,5 —55 —53 —40,8 -37,9 | =51,7 | —53,9 | =594 | 59,5 | -59/4 4.5 16,2
DRM_ B1 DRM_ B1 —60 —60 -59,5 | 52,8 | -50,8 | -37,8 -37,8 | =50,8 | -52,8 | =595 —60 —60 5 16,2
DRM_B1 DRM B2 | -57,1 | =554 | =526 | 464 | 449 | -364 —0,1 -13,7 | -36,8 | 46,6 | 50,5 | -52,7 9 13,2
DRM_ B1 DRM B3 | -55,5 | -53,8 -5 448 | 43,3 | -33,5 —0,1 -8, -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 | -563,1 | 49,5 | 40,7 | -38,1 -3,7 -3,7 -38,1 | 40,7 | 49,5 | 53,1 | —-55,1 9 15,9
DRM_ B2 DRM B3 | -52,9 —51 474 | -38,6 | —-16,06 -3,2 -3,2 -16,6 | —-38,6 | 474 —51 -52,9 10 15,4
DRM B3 DRM BO | -56,4 | -56,2 | -53,8 | 41,1 | 14,1 —0,1 -37,7 | =509 | -52,8 | -56,4 | 664 | -56/4 4.5 15,9
DRM B3 DRM B1 | -56,8 | -55,7 | -52,1 | —-38,2 —8,2 —0,1 -37,6 | -50,1 | -51,9 | -56,7 —57 —o7 5 15,9
DRM B3 DRM B2 | -54,3 | -52,3 | 48,6 | -39,3 | 16,7 -3, -3, -16,7 | =39,3 | 48,6 | 52,3 | —-54,3 9 15,9
DRM B3 DRM B3 | 52,7 | -50,7 —47 =-37,7 | —11,1 -3, -3, -11,1 | =37,7 —47 -50,7 | -52,7 10 15,9

Borv — HOMUHanNbHas nonoca vactotr DRM curnana.
DRM_BO — DRM curnan, pexxum yctomdmBocTtn B, cnekrtpanbHoe pasmeuweHne tuna 0.
S/| — oTHoweHue curHan/uHtepdepeHuns anst BER 1 x 107,
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FOCT P 54717—2011

Tabnwuua A4 — KoppektnpoBaHHble 3HadeHns S/l B Tabnuuax A.2n A.3, KoTopble ByayT NCNonb30BaTbCs 4NA Apyrnx
KOMOMHALUKMN CXEM MOAYNALMU N YPOBHEW 3aLLMUTHI

KoppektuposaHHble 3HaveHua (ab) ana DRM,
CpenHss KofoBas PEXUM YCTOUHMBOCTU/TUN CNEKTP. PA3MeLLeHNs
Cxema moaynaymm YpoBeHb 3alnThl, No CKOPOCTH
B/0O (4,5 «kly), B/1 (5klu) | B/2(9kly), B/3 (10 kl'u)
0 0,5 —0,7 —0,0
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

[5]

6]

[OCT P 54718—2011

[OCT P 54716—2011

MKKP, okts6pb 1974 r.

BAPK BHPB-87

MCO/M3IK 23003-1

MCO/M3K 14496-3

FOCT P 54717—2011

bubnuorpadpua

Cuncrtema ungposoro pagunosewanna DRM B ananaszoHax yactoT HuxKe 30 MI u. LUndpo-
BOW kogep-moaynatop. OCHOBHbIE NapaMeTpbl U TEXHUYECKNE TpeboBaHus

Cuctema undpooro pagnoeewaHmnss DRM B gnanaszoHax vyactoT Huxe 30 Ml u. KoHT-
PONbHbIN pagnonpueMmHuk. OCHOBHbIE NapamMeTpbl U TEXHUYEeCcKue TpeboBaHUS

HokymeHT Ne 140

BcemmnpHast agMMHUCTPATUBHAs paanokoHdepeHumns no nnanmposannio BY nonoc vac-
TOT pacnpeaeneHus B pagnosewartenbHon cnyxbe. (PKenesa—37)

MudbopmaunoHHsle TexHonormn. Ayamnotexdonornm MPEG. Yacte 1. ObbemHbIn chopmar
MPEG (ISO/IEC 23003-1:Information technology — MPEG audio technologies — Part 1.
MPEG Surround)

MudbopmaunoHHble TexHonormn. KogupoBanmne ayanoBmayanbHblX 06bekToB. HacTtb 3.
Ayano (ISO/IEC 14496-3. Information technology — Coding of audio-visual objects —
Part 3: Audio)
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FOCT P 54717—2011

YOK 621.397:006.354 OKC 33.170

KntoueBble cnoea: Cuctema DRM, undpoBoe 3ByKOBOE paanoBeELLlaHMe, KoaUpoBaHne ayanocurHarnoB, TeX-
HYeCcKne OCHOBDI
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