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IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeIBOro, 3dgdexkTuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAJMOYaCTOTHOIO CIIEKTpa BCEMH CIIy)KOAMHU PaJHOCBSI3H, BKIIOYAs CITyTHHUKOBBIC
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUMH KOTOPBIX
MIpUHUMAaIOTCsl PekoMenanum.

BCGMI/IpHLIe U PCruOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n 1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMUCCHH BBIIIOJHSIOT PEriIaMCHTApHYI0 U MMOJIUTUYICCKYTO (I)yHKIII/II/I CeKTopa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuHaemoir B Ilpmnoxxenmn 1 x Pesomommu 1 MCDO-R. ®@opwmbl, KOTOpble BiaAeibllaM MATEHTOB CIEAyeT
HCII0JIB30BaTh JId MPEACTABIICHHUA IMaTCHTHBIX 3asiBJICHUN U )IeKﬂapaI_ll/Iﬁ O JIMOEH3UPOBAHWUU, MPCACTABJICHBI I10
aapecy: http://www.itu.int/ITU-R/go/patents/en, rae Takke coiepikarcss PyKOBOISAIIME MPHUHIUIBI MO BBIMOJTHCHHIO
o61eit narentHol nmonutuku MC3-T/MCO-R/MCO/M3IK u 6a3a nanHbIx natenTHoi nndopmanun MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencTaBneHsl TAKKE B OHIAMHOBO#M (hopme 1o ampecy: http:/www.itu.int/publ/R-REC/en.)

Cepus Ha3zBanue

BO CIryTHUKOBOE paJiMOBEIaHNe

BR 3anuch JIsl MPOU3BOICTBA, APXUBUPOBAHUS U BOCIPOU3BEICHMSI; TUNIEHKHU JJIs TEIEBUICHUS
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BT PagmoBemarensHas ciayx0a (TeIeBU3NOHHAS)

F ®dukcupoBaHHas ciryx0a

M [MonBrxHas CITyTHUKOBAsI CITy>K0a, CIIyTHUKOBas Clly»x0a paguioonpeieineHus,
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SNG CrryTHUKOBBIH cO0p HOBOCTEH

TF [Tepenaya curuasoB BpeMEHH U 3TAJOHHBIX YaCTOT

\Y% CroBaps 1 CBsI3aHHBIE C HUM BOIIPOCHI

Ilpumeuanue. — Hacmosawas Pexomenoayus MCO-R ymeepaicoena Ha aneautickom s3vike
6 coomeemcmsuu ¢ npoyedypou, uznodxcentoii 8 Pesonoyuu 1 MCO-R.

Dnexmponnas nyoaukayus
Kenena, 2012 1.

©ITU 2012
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PEKOMEHJALIMA MCO-R BS.1114-7

CucreMbl HA3¢MHOT0 IU(POBOT0 3BYKOBOT0 PATHOBEIIAHUS
HA aBTOMOOMJIbHbIE, IEPEHOCHBIE M CTAIIMOHAPHbIE TPHEMHUKHT
B auana3one yactort 30-3000 MI'g

(Bommpoc MC3-R 56/6)
(1994-1995-2001-2002-2003-2004-2007-2011)

Cdepa npumeneHus

B mnacrosimmeld PekomMeHZanmu mpeAcTaBiIeHbl HECKOJIBKMX CHUCTEM HA3eMHOTO LU(PPOBOTO 3BYKOBOTO
paavoBeNIaHusT Ha aBTOMOOWMJIbHBIC, MEPEHOCHBIE W CTAl[HOHAPHBIC INPUEMHUKH B [Hana3oHe YacToT
30—3000 MI'm. OmnucaHbl OCHOBHBIE XapaKTEPUCTHKH KaXJOH CHCTEMbI, Takhe Kak KOAHWPOBaHHUE
HCTOYHUKA, KOJUPOBAaHUE KaHaja, MOAYJILMS, CTPYKTypa Iepeladynd U TMOPOTroBble YPOBHHU, HEOOXOAUMBIE
115t oOecTieueHns] XOPOILEero KauecTBa 00CITy )KHBaHHS.

Accambies pagnocssizu MCO,

yuumuléas,

a) YTO BO BCEM MHpPE BO3pACTaeT MHTEpPEC K HA3eMHOMY LHU(POBOMY 3BYKOBOMY DPaIHOBEIIAHHIO
(DSB) na aBTOMOOWIBHBIC, NEPEHOCHBIE W CTAlMOHAPHBIE NPUEMHUKH B mojoce yactoT 30-3000 MI'n
IUISL TIOKPBITHSL HA MECTHOM, PETHOHAIBHOM U HAIIHOHAIFHOM yPOBHSIX;

b) 10 B MC3-R yxe mpunsatel Pexomerngarmmun MC3-R BS.774 u BO.789, B KOTOPBIX MPUBEICHBI
HEOOXOJMMbIE TpeOOBaHUS K CHUCTEMaM IH(PPOBOrO 3BYKOBOTO pAJUOBEUIAHHMS HAa aBTOMOOHWIIBHBIC,
MIEPEHOCHBIE W CTAI[lOHAPHBIE MPHUEMHHUKH [UIS HAa3eMHOTO M CIyTHUKOBOTO CIIOCOOOB JOCTaBKH,
COOTBETCTBEHHO;

c) gyro B Pexomenpanmsax MC3-R BS.774 u BO.789 nmpusHaroTcst mperMyIIecTBa JOMOJIHUTENIBHOTO
HCTIONIb30BaHMS HA3€MHBIX W CIYTHHKOBBIX CHCTEM M IpelycMaTpHBaeTcsi coszfgaHue cucremsl DSB,
JOIyCKaIoLIel HCIO0Ib30BaHNE YHUBEPCATIBHOTO IPUEMHUKA CO CBEPXOOJIBIINMH UHTETPATIbHBIMUA CXEMaMHU
(CBUC) c 06b19HOM 00pabOTKOM, a TAaKKEe MACCOBOE MPOU3BOJICTBO HEAOPOTHX IPUEMHHKOB;

d) yTo 1HUppoBas cucreMa A, onucanHas B [IpuioxeHuu 2, yIOBIETBOPSET BCeM TPeOOBaHHSIM
Pexomenmanuit MCO-R BS.774 nu BO.789 u 4ro B pa3HBIX cTpaHax ObUIM MPOBEACHBI NOJEBBIC HCITBITAHUS
CUCTEMBI U JIEMOHCTpAIHs ee padoThl B pa3iIHyuHBIX Moocax yactoT Mexay 200 MI'u 1500 MI'n;

e) yro uudposas cuctema F, onucannas B [lpunokenuu 3, ymOBJIETBOpSET BCeM TpeOOBaHHSIM
Pexomenmaniun MC3-R BS.774 w 4TO B HECKONBKHX CTpaHax OBUIM TIPOBEACHBI IOJIEBBIE HCITBITAHUS
CHUCTEMBI M IEMOHCTPAITUS €€ pabOTHI B Pa3IMIHBIX Mmoocax yacTtoT 188—192 MI'tu 2535-2655 Ml m;

f) gyro 1udposas cucrema C, ommcanHas B Ilpunoxenun 4, yaoBIeTBOpsieT BCeM TpeOOBaHHIM
Pexomenmaniun MCD-R BS.774 u 4ro ObUM IPOBEEHBI MOJIEBLIE HCTIBITAHNS CHCTEMBI U IEMOHCTPALIUS €
pabotsl B mostoce 88—108 MI;

g) yro 1udposas cucremMa G, onucanHas B [IpuiiokeHUH 5, YIOBIETBOPSET BCEM TPeOOBaHHSIM
Pekomenmaniuu MC3-R BS.774 u 4TO OBUIM YCHEIIHO IPOBEJCHBI TOJCBBIC WCIBITAHUS CHUCTEMBI
¢ pexxumoM E u nemoHcTparus ee padbotsl B onoce | OBY (47-68 MI'n), B momoce 11 OBY (87,5-108 MI'm)
u B nojoce 111 OBY (174-230 MI'm);

h) yro Ha 7-# BcemupHOH KOH(pepeHIHMH paauoBelIaTeNbHBIX COI030B (Mexuko, 27-30 ampens
1992 r.) BcemupHbIe paroBenaTeIbHbIE COI03a EAMHOAYIITHO PEIIHIIH:

"l NPHUHATH MEPHI MO COTJIACOBAHUIO SMHOTO BCEMUPHOTO CTaHAAPTa MO HMU(POBOMY 3BYKOBOMY
pamuosemanuio (DAB); n
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2  mpu3BaTh aAMHHUCTPALHMU PACCMOTPETh NPEUMYIIECTBA, BOZHUKAIOIINE AJISI OTPEOUTENs IPH
HCIIOJIb30BaHNH o6u1e171 CHUCTEMBI KOJUPOBaHUA UCTOYHUKOB U KaHAJIOB, U BHCAPUTH Ha BCGMHpHOfI
OCHOBe I(pPOBOE 3BYKOBOE paanoBenianue B quanasone 1,5 ['Tn";

1) yto TpaHcnopTHBIH ToTok MPEG-2 (TIT MPEG-2) mupoko npuMeHsieTcs B Ka4ecTBe KOHTEHHEPOB
KOJIMPOBAHHON ITU(POBBIM CITOCOO0OM MHGPOPMAIIHH;

k) YTO TIPOIleCC CTaHAapTU3auud B EBpore npuBen K MNPUHATHIO IUGPOBOM CUCTEMBI A
(cucremsnr Eureka 147 B kauectBe cranmapra ETCU ETS 300401) PCC (3BykoBOH) i 3BYKOBOTO
paAroBeIIaHus Ha aBTOMOOMIIbHBIE, TIEPEHOCHBIE U CTAIMOHAPHBIE IPUEMHUKH;

1) YTO TMpOolecC CTaHAapTH3alWU B SNoHMH mpuBen K npuHATHIO nudposoir Cucremsl F mudposoro
HA3eMHOTO PaJHOBEIIaHMs C WHTerpanuell ciayx0 mms 3BykoBoro paguosemanus (ISDB-Tsg) mis cuctembl
IU(pPOBOro HAa3eMHOTO 3BYKOBOIO PaJHOBEIAHMA Ha aBTOMOOWIIBHBIC, MEPEHOCHBIE W CTAalMOHApHBIC
[IPUEMHHKH;

m) yT10 MeTO6l ISDB MOryT npuMEHSThCS 111 BHEAPEHUS YCIYT, UCTIONB3YIONINX BCE MPEUMYIECTBA
uugppoBoro paguoBenianus, W 4to Pexomenmamus MCDO-R BT.1306 Bxirowaer cucremy ISDB-T
JUTSI IA(PPOBOTO HA3EMHOTO TEICBU3NOHHOTO PaTHOBCIIIAHNS;

n) 410 TIporiecc crannapTusanuu B CoenuHeHnbix llltatax AMepuKu MpUBEN K MPUHATHIO ITUGPOBOIMA
cucrembl C (cucremsr IBOC) B kauectBe cranmapra NRSC-5 mis 1mudpoBoro Ha3eMHOTO 3BYKOBOTO
paavoBeIIaHus Ha aBTOMOOMIIbHBIE, TIEPEHOCHBIE U CTAlIMOHAPHBIC IPUEMHUKH;

0) YTO TpoIlecc CTaHAapTH3aluu B EBpome mpuBen K NpUHATHIO 1U(POBOil cucteMbl G (CHCTEMBI
DRM B kauectBe cranaaptra ETSI ES 201 980 3.1.1) mia undpoBoro Ha3eMHOTO 3ByKOBOTO paJlOBELIaHUS
Ha aBTOMOOWJIbHBIC, IEPEHOCHBIE U CTALMOHAPHBIC TPUEMHUKH,

ommeuas,
a) yt0 B [Iprioxennn 1 comepkuTcst KpaTkoe onrcaHue MU POBBIX CHCTEM;

b) yto B [Ipunoxxenusx 2, 3, 4 u 5 npexncrasieHsl KpaTkue onucanus UPpoBsIx cucteM A, C, F u G,
COOTBETCTBEHHO;

c) 9TO TOJHBIC onucanus mudposeix cucreM A, F u C cogepxarcs B CripaBOYHUKE IO HPPOBOMY

3BYKOBOMY PaJIHOBEIIaHHIO,

pexomenoyem,

1 yro mu¢poseie cucrembl A, F, C w/mumu G, onucannsie B [lpunoxenwmsx 2, 3, 4 u 5,
COOTBETCTBEHHO, CJeIyeT HMCIOJIb30BaTh Ul Ha3eMHBIX ciayxk0 DSB Ha aBToMOOWIbHBIE, MEPEHOCHBIE U
CTallMOHApHbIE TPUEMHUKH B nana3zoHe 4yacTtoT 30-3000 MI ;

2 YTO aJMUHHCTpAalMsIM, 3aWHTEPECOBAaHHBIM BO BHEAPEHHWH ChOyk0 HazemHoro DSB,
VAOBJETBOPSIOIINX HEKOTOPHIM HIM BCeM TpeOOBaHWAM, CQHOPMYIHPOBaHHBIM B PexoMeHmanun
MC3-R BS.774, cienyeT ucnoian30BaTh TabMUITy 1 IS OIICHKHA COOTBETCTBYIOMINX TOCTOWHCTB IMTHU(DPOBBIX
cucteM A, C, F u G npu BeIbope cucrem;

npeonazaem wnenam MCD u npousgodumenim paouonpuemMHuKo8 uccied08amo

1 BOIIPOC 00 SKOHOMMYECKU B(I)CbGKTI/IBHBIX, IMEPEHOCHBIX, MHOTOIIOJIOCHBIX, YIOBJICTBOPAKOIINX
HCCKOJIbKUM CTaHJapTaM paJAuONpUCMHUKAX, MNPCAHA3HAYCHHBIX JId pa60TBI—HYT€M PYYHOTO WJIH,
nIpeaANnOYTHUTEIIBHO, aBTOMATHYECKOTO B1>160pa7c0 BCEMH pPA3JIMYHBIMHU AHAJIOTOBBIMU U I_II/I(I)pOBBIMI/I
CUCTEMaMU PaJUOBCIIAHUSA, UCTIOJIb3YEMbIMU B HACTOSAIICC BPEMA B COOTBETCTBYIOIIUX IMOJIOCAX YaCTOT,

2 BOIIPOC O HU(PPOBHIX PAIUONPUEMHUKAX, B KOTOPHIE BO3MOXKHO 3arpy>kaTh OOHOBJICHHUS HEKOTOPBIX
ux (PyHKIMH, TAKUX KaK AEKOAUPOBaHNE, BOBMOXXHOCTH YIIPABICHUS HABUTALMEH U T. 1.
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TABJIUIIA 1

IMoka3zaTean padoTsl nHPpoBLIX cucteM A, F, C u G, olleHnBaeMble HA 0CHOBE PEKOMEHYeMbIX TEXHHYECKHX
U IKCIUIYaTAIIHOHHBIX XapaKTEePHUCTHUK, NepevnciaeHHbIX B Pekomengamnu MCI-R BS.774

XapakTepHCTHKH
u3 Pexomenganun
MCD-R BS.774
(kpaTkas ¢popMy/IHPOBKa)

Hudposas cucrema A

Hudposas cucrema F

Hudposas cucrema C

Hudposas cucrema G

Jlnana3oH kayecTBa 3ByKa
U THIIBI IpUeMa

Ot 8 1o 384 x6ut/c Ha 3BYKOBOI
KaHaJ ¢ m1aroM 8 KOuT/c.

B npuemnukax
YCTaHABIIMBACTCS JIEKOJEP
3BYKOBOT'0 curHaiia yposHs II
MPEG-2, 06b14H0 paboTtaromuit
€0 cKkopocThio 192 xourt/c.
Cucrema npepHa3HaueHa JUIs
npreMa Ha aBTOMOOIIIbHEIE,
MIEPEHOCHBIE U CTAllMOHAPHBIE
MIPUEMHHKU.

Or Tene)OHHOro KayecTsa 10
KauecTBa KOMITAKT-/IHCKa.
B03MOXHO TaKxe MHOTOKaHAJIbHOE
BOCIIPOU3BE/ICHIE 3BYKA 10
cucreme 5.1. lekonep
YCOBEPILIEHCTBOBAHHOTO
KOJIMPOBaHUs 3BYKOBOT'O CUTHANA
(AAC) MPEG-2 o6sr4n0 paboTaet
co ckopocTbio 144 k6ut/c

B PeXUME CTEPEO.

Cucrema npeiHa3HaueHa 1JIst
HpHeMa Ha aBTOMOOMIIBHBIC,
HEPEHOCHBIE U CTALIMOHAPHbIE
NPHEMHHKH.

Ot 36 x6ut/c 10 96 xKOuT/C

C UCIIOJIB30BAaHUEM JICKOAECpa KOJCKa HD(I).

CucreMa npegHa3Ha4YeHa ISl IpUeMa
Ha aBTOMOOMJIBHBIE ~, IEPEHOCHbIE
U CTallMOHAPHBIE TIPUEMHHKH.

Jlnana3oH 1uppoBoii CKOPOCTH Mepeaayn
MOJIE3HOTO KOHTeHTa 37—186 KOuT/C mist
BCET0 MYJIBTUIUIEKCHOTO KOMIIJICKTA,
coJieprKaIiero He 0olee 4YeThIpex CIIyK0
BO BCEX PEKHIMaX.

IIpu ucronp3oBaHNM AEKOAEPa 3BYKOBOTO
curnaia MPEG-4 HE-AAC v2
JIOCTHTAETCS] KAYECTBO KOMITAKT-FICKOB.
Bo3M0xHO Takke MHOTOKaHAIIBHOE
BOCIPOM3BEIEHUE 3ByKa 1O cucteme 5.1.
CucteMa npegHa3HavyeHa Ui IpreMa

Ha aBTOMOOWJIbHBIE IEPEHOCHBIE

W CTal[lOHAPHBIC TPUECMHUKH .

D¢ dexTHBHOCTH
HCIIOJIb30BAHUS CHIEKTpa
BbIlIE yeM 1pu UM

KauectBo UM crepeo
JOCTUTAETCsI IIPH IIUPHHE
mosockl MeHbIne 200 kI
TpeOOBaHHS 110 3aIIUTEe
COBMEILIEHHOT'O W COCEIHETO
KaHaJIOB ropa3fo Ooiee HU3KHUE,
4yeMm it YM. DddexTuBHOCTH
0CcOOCHHO BBICOKA B CiTydae
TIOBTOPHOT'O MCIIOTB30BAHUS
peTpaHCIATOpaMu TOH ke
yacToTsl. (OpToroHaabHas

MO JISIIASL MHOTUX HECYIIUX
€O CBEPTOYHBIM KOJHUPOBAHUEM
C UCIIPABJICHUEM OILIHOOK,
KOJIOBO€ OPTOTOHAIIBHOE
MYJIbTHIUIEKCHPOBAHHE C
pasliesieHueM 110 4acToTe
(COFDM)).

KauectBo UM crepeo gocturaercst
HPH [IMPUHE IT0JI0CHI MEHBIIIE

200 xI['m; TpeGoBaHMs MO 3aIIUTE
COBMEIIEHHOTO U COCEHETO
KaHaJIOB ropaszio 0ojiee HU3KHE,
gem st UM. DddexktuBHOCTD
0Cc0oOEHHO BBICOKA B CIIydae
MOBTOPHOTO UCIIONB30BaHUS
PETPaHCIATOPAMHU TOH K€ JaCTOTHI.
OnHa MOXeT OBITh elle BhIIIE IPU
UCITOJIb30BaHUH 16/64-ypoBHEBOI
KBaJpaTypHOM aMIUIUTY IHOM
Monysiuun (QAM) Hecyei.
(OproronanbHoe
MYJIbTHIUIEKCHPOBAHHE

C pa3JieNIeHHeM I10 4acToTe
(OFDM) ¢ kackaaHbIM OJIOKOBBIM
U CBEPTOYHBIM KOANPOBAHHEM

C HCIIPaBJIEHUEM OIINOOK).

KauectBo UM ctepeo mocruraercs 6e3
IIPEJOCTaBICHUS JONOIHUTEILHOTO
CHEKTpa; TpeOOBAaHUS 10 3aLIUTE
COBMEILIEHHOTO U COCEHEr0 KaHAJIOB
ropasno 6osiee HU3KHUE, YeM st UM.

B cucreme ucnonp3yercs nepeMexeHne
JUI YMEHbLICHUS IPOo0OiIeM, CBI3aHHBIX
C MIePBBIM COCEJHUM KaHAJIOM, U OHa Oojee
HaJIe)KHA B paboTe Mpy HATTMIHN
QHAJIOTOBBIX WX IU(POBBIX TOMEX

B COBMEILICHHOM KaHaJe.

KauectBo UM crepeo u nepenava JaHHbIX
JOCTUTAIOTCS [P LIMPUHE TTOJIOCH

100 k['m; TpeboBanus 1Mo 3amuTe
COBMEIIIEHHOTO U COCEHETO KaHAJIOB
ropasno 6oyice HU3KHUE, 4eM st UM.
Janprelimee yBenuueHne 3¢ hekTHBHOCTH
UCIIOB30BAHHS CIIEKTPA MOXKET
JOCTUTAThCSI IPH NPUMEHEHHN
HECKOJIBKHX MepeJaTINKOB Ha TOH ke
yactoTe (T. €. ogHo4YacToTHo# cetn, OYC).
Db heKTHBHOCTH OCOOCHHO BBICOKA B
ClIy4ae MMOBTOPHOTO MCIIOTb30BAHHS
pETPaHCIATOPaMHU TOM K€ YaCTOTHI.

OHa MOXeET OBITh €IIIe BBIIIC IPH
HCTIONB30BaHUH 16-ypOBHEBOM
KBaJpaTypHOH aMIUIUTYAHOM MOy JIILIUU
(QAM) Hecyueit Hapsiny ¢ 4-QAM.
(opTorOHANBHOE MYJIBTUILIEKCHPOBAHUE

¢ pasgenenueM 1o yacrore (OFDM)

C MHOTOYPOBHEBBIM KOJIUPOBaHHUEM

C UCIIPaBJIEHHEM OMINOOK).
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TABJIMLA 1 (npodonicenue)

XapaKTepucTHKH
u3 Pexomengauun
MCD3-R BS.774
(xkpaTkas ¢popMyJIHPOBKA)

Ilndposas cucrema A

Hudposas cucrema F

Hudposas cucrema C

Hudposas cucrema G

IMoka3zarenu paGoTh
B YCJIOBUSX MHOT'OJIy4CBOCTH
Y 3aTCHEHUS

CucreMa crieniuanbHo
paspaboTana i paboThl

B YCJIOBUSIX MHOTOJIy4€BOCTH.
Omna paboTaeT Ha OCHOBE
CYMMHPOBaHHUS MOLLIHOCTH
9X0-CUTHAJIOB, MOMAIAIOIIIX B

JIaHHBIN BpeMEHHON MHTEpBaL.

DTO CBOHCTBO MO3BOJISIET
HCIOJIb30BATh PETPAHCIATOPBI
B COBMEILICHHOM KaHaJje

IUTSL IOKPBITHS o0nacTeit

C 3aTCHEHHBIMH
TEPPUTOPHAMI.

Cucrema creluanbHO pa3paboTaHa
JUIS yclIoBHUiA MHOromy4eBocTu. OHa
paboTaeT Ha OCHOBE CyMMHPOBAHHUS
MOIIHOCTH 9X0-CHTHAJIOB,
MOTAJAI0IMX B JTaHHBINA BPEeMEHHON
UHTEpBaJ.

DTO CBOMCTBO MO3BOJICT
HCIIOJIb30BATh PETPAHCIISTOPHI B
COBMEILEHHOM KaHaJIe st
MOKPBITHA 0o0nacTei

C 3aTCHEHHBIMH TEPPUTOPHUSIMH.

Cucrema crenuaibHO paspaboTaHa

JUIst paboThI B YCIOBHAX MHOTOTy4EBOCTH.

B neit ucnonezyercs OFDM, 6xarogapst
YeMy JOCTHTAIOTCs BBICOKHE MTOKA3aTENN
paboTHI P MHOTOJIY4€BOCTH.

DTO CBOMCTBO MO3BOJIIET UCIIOJIB30BATh

PETPaHCIATOPHI B COBMEIIICHHOM KaHaJie
JUTSL TOKPBITHSL 00J1acTei ¢ 3aTeHEHHBIMU
TEPPUTOPHSIMH.

Cucrema crienmaibHO pa3paboTaHa Juis
ycnoBuii MHOroixy4eBoctd. Ona paboTtaer
Ha OCHOBE CYMMHUPOBAHHUS MOIIHOCTHU 3X0-
CHTHAJIOB, TTONIAIAIONINX B JTAHHBIHA
BPEMEHHOI MHTEPBAJ.

OT0 CBONUCTBO MO3BOJISIET UCIOIB30BATh
PETPaHCIIATOPEI B COBMELIEHHOM KaHale
JUIS TIOKPBITUS o0J1acTel ¢ 3aTeHEHHBIMU
TEePPUTOPHAMH.

O6m1as 06paboTka B
NPUEMHHKE CUTHAJIOB
CILyTHHKOBOTO (S)

u HazemHoro (T)
paavoBeIlaHus

He npumensercs.
Tonbko HazeMHOE.

He npumensercs.
Tonpko HazeMHOE.

He npumensercs.
Tonbko HazeMHOE.

He npumensercs.
Tonpko HazeMHOE.
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TABJIMLA 1 (npodonicenue)

XapakTepucTHKH
u3 Pexomenpannn
MCD3-R BS.774
(xkpaTkasi GopMyJHPOBKA)

Hudposas cucrema A

Hudposas cucrema F

Hudposas cucrema C

Hudposas cucrema G

Be160p ontumansHOro
COOTHOIIEHUS MEXK LY
U3MEHEHUEM KOH(UTYypauuu
¥ Ka9eCTBOM H YHCIIOM
IporpaMm

City>xeGHBII MyJIbTHIIIEKC
Gasupyetcs

Ha 64 moakaHamax

C IPOILYCKHOM
CIOCOOHOCTBIO OT & KOHT/C
1o npumepHo 1 Mout/c,

B 3aBHCHMOCTH OT YPOBHS
3aIIUTHI OT OIIUOOK,

C BO3MO>KHOCTBIO MOJTHOM
PEKOH(UTYpaIyy B
JMHAMHYECKOM PEXHME.

B kax10M nojkaHajie MOXeT
TaK¥Ke COJepKAThCS
HEOrpaHU4YCHHOE KOJINYECTBO
KaHAJIOB [IePe/laull IIaKeTOB
JAHHBIX C TIEPEMEHHOM
HPOITYCKHOM CIIOCOOHOCTBIO.

MyJIbTHIIEKCHPOBAaHHE JAHHBIX
HOJIC3HOM Harpy3ku Gasupyercs

Ha cucremMax MPEG-2. CxopocTb
ayZIMOJIaHHBIX MOYKET BBIOMPATHCS Ha
JII000M II1are, ¢ TEM 4TOOBI 00ECIIEYUTh
ONTHMAaJIbHOE COOTHOIICHHE Ka4ecTBa
3ByKa IIPOrPaMMBI ¥ KOJIMYECTBA
ciryx06. JlnHammdeckast
peKkoH(DUryparys napamMeTpoB
nepenayy, Kak, HalpuMep, MOy IS
1 KOPPEKIHs OLIHOOK,
OCYILECTBIIACTCS C OMOIIBIO
yIpaBiaeHus: KOHQUTYparmen
MYJIBTUIUICKCUPOBAHUS U TIepeaun
(TMCCQ).

Ilo ycMoTpeHuto pasuoBeriaTeabHoi
OpraHu3aluy OUTHI MOTYT JUHAMUYECKH
HepepacnpeesThCs 3ByKOBBIM CUTHATIAM
WU JaHHBIM C UCIIOIB30BaHHEM
(YHKIMOHAIBHBIX BO3MOXKHOCTEH
TpaHcnoptiposanus koxexa HDC

B mpezenax ot 36 mo 96 kout/c st
3BYKOBBIX CHTHAJIOB C LIEJIBIO YBEJINUCHHS
WY yMEHBIICHUS] CKOPOCTH Iepeadn
JTaHHBIX.

IIpueMHHK OCyIIECTBISIET THHAMHUYECKYIO
PEKOH(UTYPALHIO JUIst 00ECTICUSHUS
COTJIaCOBaHUS € pabOYNM PEXKUMOM
nepeiauu.

City>keOHBIN MyJIbTHUIIIEKC MOXKET
MOJJIEP>KUBATH 10 YETHIPEX MOTOKOB,
MIPOITYyCKHAsl CIOCOOHOCTh KOTOPBIX
MOXET U3MEHSTHCSI B COOTBETCTBHU

C TOTPEOHOCTSAMH PaAHOBEIIATEIBHON
OpraHU3allly U IOJTHOCTBIO
PEeKOH(UTYPHUPYETCSI B TUHAMUIECKOM
pexxume. Kaxxplil IOTOK MOXKET
NIEPEHOCUTD 3BYKOBOM KOHTEHT U
JTaHHBIE, pa3Mep MaKeTa U3MEHseTCs
panvoBelaTeabHON OpraHu3anuen s
JOCTMKEHUS] MAKCUMabHOM

3¢ EKTUBHOCTH.

[IpuemHUK Ocy1IECTBIISIET
JMHAMHUYECKYIO PEKOH(QUTYPALIUIO [UIS
obecredyeHus coryiacoBaHus ¢ pabounm
PEKHMOM Tepeladun.

Kommnpomuce mexny
PacCIIUPEHUEM TTOKPBITUS
Y 9HCJIOM IIPOTpaMM

J17151 3ByKOBBIX CHTHAJIOB
o0ecreynBaroTCs MATh
YPOBHEH 3aILUTHI, a ISt
ciryx0 mepeady JTaHHBIX —
BOCEMb YPOBHEH 3all[UTHI
Garomaps HCIOJIH30BAHUIO
nepGpoprupOBaHHOTO
CBEPTOYHOr'O KOANPOBAHHMS
JUISL KaXKJI0TO U3

64 nokaHaIOB (IMana3oH
YIpPExAA0EN KOppeKUnuu
ommbok (FEC) — ot 1/4

1o 3/4).

Hmerotes yeThipe BUIa MOIYJISIUHN U
AT ypoBHEH 3ammThl. (Momy s
HECYIE: OTHOCUTENbHAs
YeTHIPEXIO3UIIMOHHAS (pazoBast
marumysmust (DQPSK), QPSK,
16-QAM, 64-QAM, ckopocThb
konupoBanus: 1/2,2/3, 3/4,5/6, 7/8).

Cucrema noaJepkuBaeT paBHOMEPHOE
HOKPBITHE JUIS BCEX porpamMM. Bo3MoxxHO
CHWKCHHE JTAIbHOCTHU IpHEMa

Ha BTOPUYHBIX HECYIMX B IPUCYTCTBHUU
TIOMEX I10 COCEAHNM KaHAJIaM.
(Mogynsmust mrecymeit: QPSK)

Nmetores aBa Buga moayssiuuu (4-QAM,
16-QAM) 1 pa3nuyHbIe YPOBHU 3aIUThI
(mBa ypoBus 1t SDC u yeTbIpe ypoBHS
st MSC). Bo3MOXHO AMHAMUYECKOe
KOH(MUTYpHPOBaHHE KaXJ[OTO OTOKA.
JnamazoHn ynpexiaroneii KoppeKuun
omubok (FEC) — ot 1/4 no 5/8).
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TABJIMLA 1 (npodonicenue)

XapakTepucTHKH
u3 Pexomenpannn
MCD3-R BS.774
(xkpaTkasi GopMyJHPOBKA)

Hudposas cucrema A

Mudposas cucrema F

Hudposas cucrema C

Hudposas cucrema G

OOuMii TPUEMHUK IS
Pa3INYHBIX COCOO0B
JIOCTaBKH POrPaMMm:

— HazemHusle ciry:x0b1

JlomyckaeT paboTy MECTHBIX,
cyOHALMOHANBHBIX U
HALMOHAIBHBIX HA3EMHBIX CITYXKO
C TEM K€ BUIOM MOIYJISLHH C
NPUMEHEHHEM OJHOTO HJIH
HECKOJIBKHX ePEIaTINKOB,
paboTaoIUX B OJJHOYACTOTHON
CETH, JIJIs UCIIOJIb30BaAHMS
nperMyIIecTBa o0IIero
NpUEMHHKA.

JlonyckaeT paboTy MECTHBIX,
CcyOHALMOHABHBIX 1
HaLMOHAIBHBIX HA3eMHBIX CITY)KO
C TeM K€ BUIOM MOIYJISLIHUH C
MPUMEHEHUEM OTHOTO WIIH
HECKOJIBKHX IEPEIaTINKOB,
paboTaroIuX B OJHOYACTOTHON
CETH, JUIsL HCIIOJIb30BAHUS
HperMyIecTBa 00IIero
HNpPUEMHHKA.

B cucteme ucnonb3yrorcs o0ue aHTeHHa
U BBICOKOYACTOTHBIN TPAKT, COBMECTHMBII
C CYILECTBYIOIUMH CITyxkOaMu
aHasiorooro YM panuoBerianus.
Jonyckaet paboTy MECTHBIX,
CyOHaIMOHAJIBHBIX M HAIMOHAIBHBIX
Ha3eMHBIX CIIy>KO C TEM K& BUIOM
MOZYJISIIUY C IPUMEHEHHEM OJTHOTO WIIH
HECKOJIBKHX IIepeaTIMKOB, pabOTaromuNX
B OIHOYACTOTHOI! CETH B CTydae
UCHOJIb30BaHUS LU(PPOBOIT YacTH
THOPHIHOTO PEKHMA MU ITOTHOCTHIO
uudposoro pexxuma. [Tozsomser
OCYIIECTBIIATH 00IIyI0 focTaBKy UM
MIporpaMM, 4TO 00ecIIeunBaeT IJIa K
epexo/1 oT MU(POBOrO pekuMa K
QHAJIOTOBOMY M Ha00OPOT.

Ilo3Bonser ocymecTBIATh
OJHOBPEMEHHYIO ITepeiady TeX jke
panuoBeIaTeNbHbBIX IPOrpaMM

B QHAJIOTOBOM U IIU(PPOBOM pexRUMe.

JlonyckaeT paboTy MECTHBIX,
CyOHAIMOHABHBIX U HAL[MOHAIBHBIX
HA3EMHBIX CITYXk0 C TEM e BUIOM
MOJIYJISLMA C IPUMEHEHHEM OIHOTO I
HECKOJIBKHX TI€PEaTUHKOB,
paboTaIIUX B OHOYACTOTHON CETH,
JUIsL KCIIOJIb30BaHUSI IIPEUMYIIIECTBA
0011ero NMpreMHUKa

ITpoexTupyercs TONBKO KaK Ha3eMHast
nudpoBas cUCTEMA.
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(kparkas ¢popmMyJIHpPOBKa)

XapakTepucTHKH
u3 Pexomenpanun
MC3-R BS.774

Mudposas cucrema A

Hudposas cucrema F

Iudposas cucrema C

udposas cucrema G

CMenianHoe/THOpHIHOE
UCIIOJIb30BaHUE

Pacnipenenenue
o Kabemo

ITo3BoJIsI€T NCTIOIB30BATH TY JKE
HOJIOCY YacTOT KaK

JUISL HA3EMHOT'O 3BYKOBOTO
panuoBemanus (CMeaHHoe
HCIOJIb30BAaHHUE), TAK H JUIS
HNPUMEHEHHS Ha3eMHBIX
PETPaHCIATOPOB IO TOMY K€
KaHaTy ISl yJIydIIeHNS]
CITyTHHKOBOT'O ITOKPBITHS
(rubpuHOE UCIIOJIB30BAHUE),
B pe3yJIbTATE YEeT0 BCE KaHAJIbI
HNPUHUMAIOTCS IPO3PAYHO HA
YHUBEPCAIBHBIN IPUEMHHK.

Cursaan MOXeT IPo3pavyHo
MEPEHOCHUTHCS MO KabeJro.

Io3BosieT UCTIONIB30BATH TY JKE
HOJIOCY 4aCTOT KaK JUIsl HA3EMHOTO
3BYKOBOT'O Pa/IOBEIAHHS
(cMerIaHHOE UCTIOIB30BAHNUE ), TaK U
JUISL IPUMEHEHHMS Ha3eMHBIX
PETPAHCIIATOPOB II0 OJJHOMY U TOMY
e KaHaTy ISl YTy dIIeHUs
CI[yTHHKOBOTO HOKPHITHS (THOpHIHOE
UCHOJIb30BaHUE), B PE3YJIbTATE YT
BCE KaHaJbI IPUHUMAIOTCSI IPO3PAYHO
Ha YHUBEPCAJIbHbIA IPUEMHUK.

Cursan MOXeT IPO3pavyHo
TIEPEHOCUTHCS TI0 KaOelTto.

Cursaan MoXeT Ipo3pavyHo
MIEPEHOCHUTHCS 10 KabeJIro.

Cursan MOXeT IPO3pavyHo
TIEPEHOCUTHCS TI0 KaOelTto.
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TABJIMLA 1 (npodonicenue)

XapaKkTepHCTHKH
u3 Pexomenanun
MCD2-R BS.774
(kparkas ¢popmMyJIHpPOBKa)

Hudposasi cucrema A

Iudposasi cucrema F Iudposas cucrema C

udposas cucrema G

Bo3morxxHOCTS IEpenaun
JJAHHBIX, CBSI3aHHBIX
¢ nporpammoii (PAD)

Kanan PAD c nponyckHoit
crnocobHocThio oT 0,66 KOUT/C
110 64 KOUT/C MOJTyYaroT MyTeM
YMEHBIIEHHS COOTBETCTBYIOIIECH
MPOITYCKHOM CIOCOOHOCTH
J000T0 3BYKOBOTO KaHaa.
JluHamuuecKast HHIUKaIUs
METKH TIPOrPaMMBbI 1
uieHTH(GUKAIUK CITyKOBI,
BO3MOYKHAsI TOJIBKO Ha
OyKBEHHO-LIU(PPOBBIX
YCTPOMCTBaX 0TOOpaKEHUS
HNPUEMHHKA, JOCTYITHA JUIs BCEX
HPUEMHHKOB. J[eKOHPOBaHUE
6a30BOTO SI3BIKA PA3METKU
runeprekcta (HTML) n
JIEKOIUPOBaHUE N300paXKeHUH
B opmare OOBbeTMHCHHON
IPYIIIBI 3KCIIEPTOB B 00J1aCTH
¢dororpapuu (JPEG)
o0ecneunBaeTCst A
HNPHEMHHKOB C TpaduuecKuMu
0TOOpaKAIOINUMHU YCTPOHCTBAMH
(1/4 Buneorpaduaeckoif
marpuisl (VGA)) u T. a.

My nbTuninekcupoBanue AaHHbix PAD
ocHoBaHO Ha cuctemax MPEG-2.

Jannsie PAD sBnsitoTcst HEOThbEMIIEMON
YacThIO CUCTEMBI U MOTYT
MPEAOCTABIATLCS € TIOMOILBIO
AIbTEepPHATUBHBIX JaHHBIX 0€3 KaKoro-
00 CHIKCHHUS KayecTBa 3BYKOBOTO
CUTHAJIa WM YMEHbBLICHHUS ITPOITYy CKHOM
CHOCOOHOCTHU KaHAJIOB MEpeaadn
JaHHBIX. JIMHaMu4ecKast UHAUKaLUs
METKH MPOTPaMMbI U HICHTU(DUKAIIUN
CITy>K0bI, BO3MOXKHAS B JTFOOBIX
HNpUEMHHKaX ¢ OyKBEHHO-LIM(POBBIM
YCTPOICTBOM OTOOpaKEHHS, JOCTYIIHA
IUTSL BCEX TIPHEMHHKOB.

Nmeercs PAD ¢ ycranoBieHHOM
panvoBelaTeabHON OpraHu3anuei
MIPOIYCKHOH CIIOCOOHOCTEIO.
JluHaMudeckast ”HAUKAIHS METKH
MIPOTPaMMBI 1 UACHTH()UKAIIMN CITYKOBI,
BO3MOJKHAs HA JTFOOBIX
OyKBEHHO-IIN(POBBIX YCTPOHCTBAX
0TOOpaKeHUsI IPHEMHHKA, TOCTYIHA JUIs
Bcex npueMHukos (DRM, texcToBble
COOOIIEHUST; COIIPOBOXKAAIOLINE
nporpammy metku (Unicode));
JNIEKTPOHHAS MPOrpaMMa Tenernepeaad;
YCOBEpPIIEHCTBOBAHHOE TEKCTOBOE
MHPOPMAIIIOHHOE 00CITYKHBAHHS
(Unicode), noanepkuBatoriee Bce
KJIaCCHI IPUEMHHKOB, HHTEPAKTHBHOCTD
Ha OCHOBE TPUITEPOB M NPEOCTABICHUE
reorpaduyeckoii nudopmarmy;
COMPOBOKIAIOLINE TPOrPaMMy
n300paxeHus + MenkomacitTabHoe
BHJIE0, COEpIKaIlee aHUMALHOHHOE
npencraBieHne HHGopManuu o Tpaduke.

I'ubkoe Ha3HAUYCHHE CITYKO

B03MO0XHO JUHAMUYECKOE
HU3MEHEHUE KOH(DUTYpaIiu
MYJIBTUIUICKCA MPO3PAYHBIM JIJISI
TOJIB30BATEIS CIIOCOOOM.

B03MO0XHO JUHAMUYECKOE H3MEHEHHE
KOH(HUTYpaIlliK MyJIbTUILICKCA
MPO3PAYHBIM JIJISI [TOJIB30BATEIIS
crioco0om.

CucreMa OCyIIECTBISET
ABTOMATHYECKYIO PEKOH(PUTYPALIHIO
3BYKOBBIX CHTHAJIOB M JaHHBIX
HPO3PaYHBIM JUISl [10JIb30BATENS
Croco0oM.

Bo03M0KHO JUHAMUYECKOE N3MEHEHNE
KOH(UT'YpaLUK MYJIbTUILICKCA
MPO3PAYHBIM JIJISI TOJIB30BATEIS
crocooom.




Pex. MCJ-R BS.1114-7

TABJIMLA 1 (npodonicenue)

XapaKkTepHCTHKH
u3 Pexomenanun
MCD2-R BS.774
(kparkas ¢popmMyJIHpPOBKa)

Iudposasi cucrema A

Hudposas cucrema F

Iudposas cucrema C

Iudposas cucrema G

COBMECTHMOCTB CTPYKTYpPBI
MYJIbTHILIEKCA C MOJIEIIBIO
B3aMMOJICHCTBHS OTKPBITHIX
cucrem (BOC)

CTpyKTypa MyJbTHIIIEKCA
CHCTEMBI COBMECTHMA C
MHOT'OYPOBHEBOM MOJIEIIbIO
B3aHMOJICHCTBUS OTKPBITHIX
cucreM (BOC), B wactHOCTH U151
KaHaJIOB Ilepejadyl JaHHBIX, 33
HCKJIIOYEHUEM XapaKTEPUCTUK
HEepaBHOH 3aIIUTHI OT OIMIHOOK
3BYKOBOI'O KaHana ypoBHs 11
MPEG-2.

CTpyKTypa MyJIbTHIUIEKCA CHCTEMBI
TIOJIHOCTBIO COBMECTHMA
¢ apxutexrypoit cucteM MPEG-2.

CucTteMa OCHOBaHA Ha MHOTOYPOBHEBOU
mozenmn BOC, BkiIto4ast Kak JaHHBIC, Tak
Y 3BYKOBBIC CHTHAJIBI, 32 UCKIIOYCHHEM
€IMHOM 3aIIUTHI OT OIIMOOK,
o0ecrieunBaeMoil ay THOKOICKOM.

CTpyKTypa MyJIbTHIUIEKCA CHCTEMBI
COBMECTHMA C MHOTOYPOBHEBOI
mozensio BOC s Beex cimyx0.

Bo3moxHOCTH
MPEOCTABICHUS
JIOTIOJIHUTEIbHBIX YCIYT
nepeaadn JaHHBIX

JIro6oit moakaHan

(13 64 oaKaHAJIOB), KOTOPBIH He
HCHOJIb3yeTCsA JUIS IIepeiadn
3BYKOBBIX CUTHAJIOB, MOJKET
HPUMEHSTBCS U CITy KO
Hepe/iauk JaHHbIX, HE3aBUCHMBIX
ot nporpammbl. KaHaiel nepenaun
HAaKETHBIX JaHHBIX UL CIIYKO ¢
BBICOKHM IIPHOPUTETOM,
JOCTYIIHBIC BCEM TIPUEMHHUKAM,
HaCTPOEHHBIM Ha CUTHAJI KaKOMH-
71100 NPOrpaMMbl MyJIbTHILIEKCA,
MOTYT HEPEHOCHUTBCS B KaHaJIe
rHpOpMAIMK OBICTPOrO AOCTYTA
(FIC). O6mias npormyckHast
CIOCOOHOCTH JTOCTUTAET

16 xour/c. [Ipuemuuku
000pyI0BaHbI
panuountepdeiicom nepeaaun
naHHbeIX (RDI) mns nepenaun
JTAHHBIX HA KOMIIBIOTEP.

He3aBuCHMBIM JaHHBIM MOXET
OBITh pacipe/eseHa POy CKHas
CIOCOOHOCTS JII000H CKOPOCTH
BILIOTH 0 TIOJHOM MPOITyCKHOU
CIOCOOHOCTH IOJI€3HOH HAarpy3Ku
JUISL TOCTABKH JAHHBIX JEIOBOH
nHpopMarmy, el KuHra,
HETIOJBIKHBIX N300pakeHHH 1
T. I. IpU 00ECIICUEHHH, ECITU
HE00XO0MMO, YIIPaBJICHUS
YCJIOBHBIM JIOCTYTIOM.

He3aBucHMBIM JaHHBIM MOJET OBITH
pacnpejeneHa NpomycKHas

CIOCOOHOCTB JIF000#1 CKOPOCTH BILUIOTH

JI0 TIOJTHOW IPOITYCKHOW CIIOCOOHOCTH
TIOJIE3HOM HArpy3KH JUIS JOCTaBKU
JaHHBIX JeJI0BOi nHdopMammy,

MW KIHTA, HETTOABIKHBIX H300parkeHnit
U T. II. IpA 00eCIeYeHNH, eCIIN
HEo0XO0JMMO, YIIPABIECHHS YCIOBHBIM
JOCTYTIOM.

He3aBHCHMBIM JTaHHBIM MOXKET ObITh
pacrnpeiesieHa oIy CKHast
CIIOCOOHOCTH JTI000H CKOPOCTH BILIOTH
JI0 TIOJIHOW TPOITYCKHOK CIIOCOOHOCTH
TI0JIC3HOM HArPY3KH VIS IOCTABKH
JIaHHBIX JIeJI0BOW HH(OpMaLHH,
MEeH/DKUHTA, HETOJBHXHBIX
N300paKeHUH U T. 1. TIPH 00ECTICUEHNH,
€CIIM He0OXOANMO, YIIPABIICHUS
YCJIOBHBIM JIOCTYIIOM.
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XapakTepucTHKH
u3 Pexomenganun
MCD3-R BS.774
(xkpaTkasi GopMyJIHPOBKA)

Hudposasi cucrema A

Hudposas cucrema F

udposasi cucrema C

Iudposas cucrema G

HpOI/I?:BO}:[CTBO HEA0pPOrux
IIPUEMHHKOB

ITo3BoJsieT obecneYnTh MaccoBoe
MPOU3BOJCTBO HEAOPOTUX
OBITOBBIX IPUEMHHKOB. THIOBBIE
MPUEMHHKH MOTYT OBITh
peann3oBaHbI HA IBYX
MHTETPAIBHBIX cxeMmax. OnuH u3
IIPOU3BOAUTEINICH MUKPOCXEM
HOJIHOCTBIO peali30Bal BCe
3JIEKTPOHHBIE CXEMBI IPHEMHHKA
B OJJHOIl HHTErpalbHOH cxeMme.

Cucrema Obliia CrienUaIbHO
ONTHMH3HUPOBAHA 115l 00eCICYCHHS
BO3MOKHOCTH C CAMOT0O Haydasa
BBIITYCKATh HECTIOKHbIC
aBTOMOOMIIbHBIC TPUEMHHKU.
Bruta yupexaeHa rpyrma mo
CTaHJAPTH3ALUH JJIs1 00CCIICUCHUS
MIPOM3BOACTBA HEAOPOTHX
MIPUEMHHUKOB Ha OCHOBE MCTOJIOB
MacCcOBOT0O MPOHU3BOJICTBA C
HCTIOJIb30BaHMEM OOJIBIINX
uHTerpansHbIX cxeM (BUC).

Cucrema Obu1a CrieuajbHO
ONTUMH3MPOBAHA JUIA obecrieueHus
BO3MOKHOCTH C CaMOI'0O Ha4dajia
BBIITYCKaTh HECIOXKHBIC
aBTOMOOHIIbHBIE TIPUEMHHUKH.

[To3BosisieT 00ECIEYUTh MACCOBOE
MIPOM3BOACTBO HEIOPOTUX OBITOBBIX
MIPUEMHUKOB.

M
@

yactoTax Beime 230 MI'm.
3)

Uro kacaercs Paiiona 2, TO OTCYTCTBYIOT JaHHBIC MOJICBBIX I/ICHI)ITaHPlﬁ, NOATBEPKAAIOINE COBMECTUMOCTD € aHAJIOI'OBBIM PalnOBCIIaHUEM B O6HaCT$IX, XapaKTECpU3yroUuXxCcs CyIEeCTBEHHbIMU

CucteMa ycremnHo npouuia ucnsitanus B Palionax 1 u 3.

ImoMeExXaMu B COBMCUICHHOM M COCCJHCM KaHaJlax.

JononauTenbHyto uHpopmaimio o kogeke HD Codec (HDC) MokHO mONTyduTh 1O aapecy: www.ibiquity.com.

Pesxxumbl, peanmn3oBaHHble B HA0OpE MUKPOCXEM IS Tepeadn "B mpeaenax Toi jke moJockl 1 o Tomy ke kanaiy" (IBOC) (mudposas cucrema C), He obecrieunBaroT paboTy B aBTOMOOMIIE Ha



http://www.ibiquity.com/
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IIpuiaoxenune 1

KpaTkue onucanusi unpposbIx cucrem

1 Kpatkoe onucanmne nudposoii cucreMsr A

Hudposas cucrema A, w3BecTHas Takke Kak cucreMa HU(poBOro 3BykoBoro paauosenianusi (DAB)
Eureka 147, Obuna paspaGoTaHa i TPUMEHEHUH CIYTHUKOBOTO M HA3eMHOTO PaIUOBEIIAHUS B LIENAX
MIPEeIOCTaBICHNs] BO3MOKHOCTH HCIIOJIB30BaHUSI HEIOPOTOr0 YHHBEPCAIBHOTO MpueMHuKa. Cuctema ObLia
pa3zpaboTaHa nasi obecriedeHrs MpueMa Ha aBTOMOOWJIBbHBIE, TIEPEHOCHBIE M CTallMOHAPHBIE MPHEMHUKH
C IPUMEHEHHEM HEHAIIPAaBJICHHBIX NMPHUEMHBIX AHTEHH C HU3KUM YCWJIEHHEM, pacllOoNOKEHHBIX Ha BBICOTE
1,5 M Hax moBepXHOCTHIO 3eMin. LludpoBas cuctema A TO3BOJSIET COBMECTHO MCIIONB30BATh CITyTHUKOBBIE
M Ha3eMHBIE paJMOBEIIATENbHBIE TepedaTdyhuKd, B pe3yJbTaTe dUero moBbImaercs 3¢pGeKTUBHOCTD
WCTIOJIb30BaHMs CIEKTPa U TOTOBHOCTH OOCIY)KMBaHHS BO BCEX CUTyallMsX Npuema. B yacTHOCTH, OHa
o0ecrnieuynBaeT yIydIlIeHHbIEe MIOKa3aTeln pa0O0Thl B YCIOBHAX MHOTOJIYYEBOCTH U 3aTCHEHUS, THITMYHBIX JIJIS
IIpreMa B YCIIOBHUAX TOPOJIa, IyTeM HCIIONB30BaHUS B TOM )K€ KaHalle Ha3eMHBIX PEeTPaHCISITOPOB, KOTOPHIS
CITyXaT JUIsl TIEPEKPBITHS MEepTBEIX 30H. L{udpoBas cucrema A MoxeT obecrneunBaTh pa3InyHOE KadyeCTBO
3ByKa BIUIOTH J0 YPOBH:, CPABHUMOTO C ITOJy4YaeMbIM IPU MCIIOIB30BAHNH OBITOBBIX HU(PPOBBIX HOCUTEIEH.
OHa MOXET TakXe MPeJOCTaBIATh pPa3HOOOpa3HblE YCIYrH Iepeladdl NaHHBIX, pa3IUYHbIe YPOBHHU
YCIIOBHOTO JOCTyNa W JWHAMHUYECKH HW3MEHSATh OPTraHM3alUI0 PA3IMYHBIX MPOTPaMM, COJEPKAIIUXCS
B MYJIBTUIUIEKCE.

2 Kpatkoe onucanmne nuudposoii cucremsl F

Hudposas cucrema F, uzpectHas takxke kak cuctema ISDB-TSB, Opurta pazpabotana it obecrieueHuUs
BBICOKOKAa4eCTBEHHOT'O 3BYKOBOTO PaJHOBELIaHMS U Mepeaul AaHHBIX C MCIIOJIb30BAaHUEM pPaHOBEIIaHNA,
OTJIMYAIOLINXCS BHICOKOM HaIEKHOCTBIO JaXkKe IPHU MOABIXKHOM npueMe. CructeMa pazpaboTaHa TakkKe A
obecrieueHUs] TUOKOCTH, BO3MOXKHOCTH pacIIMpPeHHs U YHUGHUUUPOBAHHOCTH MYJIbTUMEIUHHOIO
paaAMoBeIIaHus C UCHOJb30BaHMEM Ha3eMHBIX cereid. CucremMa OTIM4YaeTcd YCTOWYMBOCTBIO, B HeEM
ncnonb3ytoress Moxyisuss OFDM, nByxmMepHOe 4acTOTHO-BPEMEHHOE NEepeMEKEHHE M KacKaJHble KOJbI
c ucripaBiieHneM ommoOok. Mcrmomezyemass B cucteme wmonyismus OFDM  HaseiBaeTcs nepemaueit
¢ cermeHTHpOoBaHuEeM ookl (BST-OFDM). Ha dhm3udeckoM ypoBHE crcTeMa YHUGBHUITHPOBAHA ¢ CHCTEMO
ISDB-T anst unpoBOro Ha3eMHOTO TEJIEBU3MOHHOTO paanoBenianus. Cucrema xapakrepusyeTcs OOIbIINM
pa3HooOpa3neM mapaMeTpoB Mepesadi, HAIpuMep CXeMOH MOAYJISLUH HeCyllel, CKOPOCTAMHU KOTUPOBAHUS
BHYTPEHHETO KOJia C UCIPAaBJIEHHEM OLIMOOK M JUIMTEIBbHOCTHIO BPEMEHHOTrO IepeMmekeHus. Hexoropsie
Hecymue npucBoeHsl HecymuM TMCC, koTopsle mepenaroT MH(OpMaLMIo O MapameTpax IMepenadu st
ynpasiieHHs TpueMHUKOM. B 1iudpoBoii cucreme F MoryT ncnonb3oBaThbesi METOABI KOJUPOBAaHUS 3BYKOBBIX
CUTHAJIOB ¢ BbICOKUM cxxkatuem, Hanpumep AAC MPEG-2. B cucteme npunartsl Takxe cuctembl MPEG-2.
Ona yHUQHUUIMpOBaHA M MOXKET B3aWMOJCHCTBOBATH CO MHOTUMH JAPYTHMH CHUCTEMaMH, B KOTOPBIX
ncnons3ytorcs cuctemsl MPEG-2, nanpumep ISDB-S, ISDB-T, DVB-S u DVB-T.

3 Kpatkoe onucanmne nuugposoi cucrembr C

Hudposas cucrema C, uzBecTHas Takxke kak cucrema DSB IBOC, sBisieTcsl MOTHOCTBIO pa3pabOTaHHOMN
cucremoit. Cucrema ObUta co3maHa st oOeCleueHHs NpUeMa Ha aBTOMOOWIbHBIE!, MEepeHOCHbIE U
CTalMOHAPHBIC MPUEMHHUKH C HCTIONB30BaHUEM HA3eMHBIX MepeAaTynkoB. HecMoTpst Ha To uTo mudposas
cucrema C MOXET MCIOJIb30BATHCS B HE3aHATHIX YACTIX CIEKTPa, €€ OCHOBHOW OCOOCHHOCTBIO SIBIISCTCS
CHOCOOHOCTh OOecrnevynBaTh OJHOBPEMEHHYIO PaJHOBEINATENbHYIO Iepefady aHajloroBBIX M LHU(QPOBBIX
CHUTHAIOB B cyliecTByromied monoce UM  paguoBemanus. OTO CBOHCTBO CHUCTEMBI  TO3BOJISET
paIvoOBEIIATEILHBIM ~ OPTraHH3allUsM, CTPEMSIIUMCS K Mepexoay OT aHaJIOTOBOTO  paJdOBENIaHUs

I Pesxumel, peanuzoBanHble B HaGOpe MUKPOCXEM ISl Tiepeaun "B MpejieNiaX Toi e MONOCkl U 110 TOMY e KaHary"

(IBOC) (m¢posas cucrema C), He oOecrieunBarOT paboTy B aBTOMOOMIE Ha yacToTax Beime 230 MIm.
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K Iu(pPOBOMY, CHEeNaTh STOT Mepexoi palnuoHadbHBIM. CHcTeMa 00NafaeT YIyYIIeHHBIMU ITOKa3aTEeIsIMU
paboTHl B YCIOBHUSX MHOTOIYYEBOCTH, B pe3yJibTaTe 4ero obecrnednBaeTcs 0ojee BBICOKAs HAIEeKHOCTD IO
CPaBHEHHUIO C CYIICCTBYIOIIMMHU aHaoroBeiMu UYM cucremamu. Iludposas cucrema C obOecneunBaer
KaueCTBO 3ByKa, CPABHUMOE C IOJIy9aeMbIM IPHU UCTIONB30BAHUN OBITOBBIX ITM(PPOBBIX Hocuteneld. Kpome
TOTO, CHCTEMa XapaKTepU3yeTcs THOKOCTBbIO, KOTOpas MO3BOJSET PaIHMOBEIIATENIbHBIM OpPTraHMU3alUsIM
MPEAOCTABIISATh, HOBBIC YCIYTH BEIIATSIHHON IIEpenayd MaHHBIX B JOMOJTHEHHE K YCOBEPIICHCTBOBAHHBIM
3BYKOBEIM Tporpammam. Hapsiy ¢ 3TUM cucTeMa MO3BOJISIET OCYIICCTBISATh Paclpe/ielicHue OUTOB MEKITY
MIPOITyCKHONH CHOCOOHOCTHIO, TpEeIHA3HAYEHHOW [UIsI Tepeladl 3BYKOBBIX CHTHAJIOB W BEMATEIHHOU
nepeIayy JaHHbBIX, C IEThI0 MAKCUMAILHOTO YBEIIMUCHUS BO3MOKHOCTEH BENIaTEIPHON TIEpeiau TaHHbIX.

4 Kpatkoe onucanue uugponoii cucremsl G

HudpoBas cucrema G, W3BeCTHas TaKKe KaK cHCTeMa BceMUpHOro Imdposoro pamuo (DRM), Obpura
pa3zpaboTaHa [UIsI TPUMEHEHHWH HAa3eMHOTO PaJHOBEIIaHWS BO BCEX IMOJOCAaX YacTOT, paclpeAelieHHBIX
Ha BCEMHPHON OCHOBE aHAJIOTOBOMY 3BYKOBOMY pajauoBeniaHuio. OHa COOTBETCTBYET ompeneneHHbM MCD
CIEKTpaJbHBIM MackaM, YTO 00eCIeurnBaeT IJIaBHBIN MEPEX0/] C aHAIOTOBOTO Ha IU(POBOE paroBEIIaHNE.
CucteMa MPOEKTUPYETCS TOJMBKO Kak ItudpoBas cuctema. B momocax Beime 30 MI'1 onpenensieTcst pexium
ycroiunBocTH E (Taxoke HazpiBaemblit DRM+) miist obecniedenust KauyecTBa 3ByKa, CPABHUMOTO C KaueCTBOM,
MOJTy4aeMbIM TIPH HCIIOJB30BaHUM OBITOBBIX LHU(POBBIX HocuTenei. Kpome toro, umdposas cucrema G
TakKe OOecleunBaeT pa3jiMyHbIe YCIYTd Tepefadd JaHHBIX, BKIIOYas W300paKCHUS W DIIEKTPOHHBIC
IporpamMMmbl TeJernepenad, a TakkKe BO3MOXKHOCTh [IWHAMHYECKH H3MEHSTh OPTaHU3alWI0 Pa3THYHBIX
[IpOrpaMM, COAEPIKALIUXCS B MYJIbTHILIIEKCE.

IIpuioxenne 2

HMu¢posas cucrema A

1 BBenenue

Hudposas cucrema A paszpaborana ansi oOecreueHHs BBICOKOKAYECTBEHHOTO MYJIBTUIIPOTPAMMHOTO
nu(ppoBOrO paJMOBEIIaHUS Ha aBTOMOOWJIBHBIC, MEPEHOCHBIE W CTalMOHapHble mpueMHuKkH. OHa
MpenHa3HavYeHa il paboThl Ha 000 dactore mo 3000 MI'm mpu Ha3eMHOH, CITyTHUKOBOW, THOPHUIHON
(CcIyTHHKOBOW ¥ Ha3eMHOW) ¥ KaOCIbHOH JOCTaBKE paJMOBEHIATSNBHBIX MporpamMMm. Cucrema
pa3pabaThiBaach Takke Kak TuOKas yHUBepcanbHas cucrema [SDB, koropas Moxker o0ecrneyuBarh
IIMPOKUI CIEKTp BapHAaHTOB KOAHMPOBAHUS HCTOYHUKOB W KaHAJIOB, CIY)XOBI Tepenadyd CBSI3aHHBIX CO
3BYKOBBIMH TPOTpaMMaMH ¥ HE3aBHCHMBIX JAaHHBIX B COOTBETCTBUM C THOKUMH W PasHOOOpa3HBIMU
TpeOOBaHMAMHU K CHCTEMaM U CiIyx0aM, KoTopsle puBeaeHbl B Pexomenpamusx MC3-R BO.789 u BS.774
u mnojaepxkuBaroTcs B CropaBouHuke 10 IU(GPOBOMY 3BYKOBOMY paauoBemanHui u  Ordere
MCD-R BS.1203.

DOTa cucTeMa 3BYKOBOTO pPAJAMOBCHIAHUS W PAaIUOBEHIATCIILHON Mepefadyd JaHHBIX — OTIWYACTCS
YCTOHYHMBOCTBIO W 00Ja/aeT BBICOKON 3((EKTUBHOCTHIO HCIIOJIB30BAHUS CIIEKTPa M 3KOHOMHYHOCTBIO.
B He#t wucmonb3yrorcs mepenoBble  IUGPOBHIE TEXHOJIOTUW HJs  yCTpaHeHHWs W30BITOYHOCTH U HE
OTHOCSIIEHCS K BOCHPHUATHIO WH(OOPMAIMM B WCXOAHOM 3BYKOBOM CHTHAlle, a JJISi KOPPEKIWH OIIHUOOK,
BO3HUKAIONINX TPU Tepedadye CHUTHAIa, TMPUMEHSCTCS CTPOTO KOHTPOJUpyeMas H30BITOYHOCTb.
[lepemaBaemas wHpOpMamHA pacmpenensieTcss 3aTeM [0 YacTOTe W BPEMEHH TakuM 00pa3oM, YTOOBI
o0ecrneunTs BBICOKOE Kad4eCTBO MpHEMa CHTHAaJIa B CTAI[IOHAPHBIX YCJIOBUSAX WM B JBIKEHUH OaKe TPHU
CHWJILHOM MHOTOJIy4eBOM pachpocTpaneHuu. D(HHEKTUBHOE HCIOIB30BAaHUE CIEKTpa JOCTUrACTCS IyTEM
MIEPEMEKCHHSI CUTHAJIOB HECKOJILKMX MPOrpaMM U Onaronmapsi CHelUalbHOW (YHKIMH MTOBTOPHOTO
HCIIONBb30BAaHUSl YACTOThI, MO3BOJISIOLIEH MPAaKTUUYECKH HEOTPAHMYEHHO PACUIUPSTh CETU PaJHOBELIAHUS
C HICTIOJIb30BaHNEM JIOTIOTHUTEIBHBIX MIEPEIATINKOB, paOOTAIOMINX HAa OHOW M TOM )K€ 9acTOTE W3IYUCHHUS.

KOHHCHTyaﬂLHaﬂ cxema nepeﬂafomeﬁ yactu Cucremnr A npeacTaBjiCHa Ha pucC. 1.
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Hudposas cucrema A Obuna pazpaborana koHcopumymoMm DAB Eureka 147 u u3BectHa kak cucrema DAB
Eureka. Drta cuctema Oblnia akTUBHO mojuepkaHa EBporeiickum paauoBeriarenbHbiM coro3om (ECP)
B cBeTe BHenapeHuss B EBpome B 1995 rogy ycmyr unm¢poBoro 3BYKOBOro paivoBemlaHus. Haunnas
c 1988 roga, cucrema ycmemHo JEMOHCTPUpOBallaCh MU MHTEHCUBHO HCHbIThIBanach B EBporme, Kanane,
Coenuaennsix Illtatax AMepWkm W MHOTHUX JApyTHX cTpaHax. B Ilpmmoxenwnm 2 nudpomas cucrema A
HazpiBaetca "Cucrtemoif A". IlomHbIe TEXHUYECKHE XapaKTEPUCTUKU CHCTEMBI MPUBEICHBI B €BPOIEHCKOM
cragnapre anextpocBazu ETS 300 401 (cm. [Ipumeuanue 1).

ITPUMEYAHMUE 1. — IIpu3nano >xenatenbHbIM J00aBI€HHE HOBOI'O PEKMMa MepeAaud IJs MPEOJIOJICHUs pa3phbiBa
Mexay cymectByrommMmu pexxumamu [ m 1. DTOT pekuMm, paccMaTpuBaeMblii B KaueCTBE COBMECTHMOTO
ycoBepiieHCTBOBaHUsI ~CHCTEMBI A, JIOIyCKaeT WCIOJB30BAHUE OOJNBIINX PACCTOSHHNA pPa3sHECCHHS MEKIY
PETpaHCISTOpPAaMU B COBMEILEHHOM KaHale, UCIOJIb3YEMbIX B OJHOYACTOTHOM CETH WM AJI1 PACUIMPEHUsS! MOKPBITUS
WM JUTS ICPEKPBITHS. MEPTBEIX 30H, B PE3YJIbTATE YETO YBEIUINBACTCS THOKOCTD U 00ECIICYNBAIOTCS. MEHBIIINE 3aTPAThI
pu BHeApeHnn HazemMHoro DSB B monoce 1452-1492 MI'm.
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2 HMcnosib3oBanne MHOTOYPOBHEBHOI Moje/ U

Cucrema A cooTBeTcTByeT 0a30Boil 3TamoHHoi wmomenn BOC MexayHapoaHOH opraHusanuu 10
cragnaptuzanun (MUCO), omucannoiét B cranmapre MCO 7498 (1984 r1.). [lpumeHeHue 5Toii MoOaenu
npeanoxxeno B Pexomengannun MC3-R BT.807 u Otuere MC3-R BT.1207, a ee cooTBeTCTBYyIOLIas
WHTEPIPETaIs IS HCIIOJIb30BaHUS C MHOTOYPOBHEBBIMH CHCTEMAMH PAINOBEIIAHNUS PUBOIUTCS B TAHHON
Pexkomenpanuu. B cOOTBETCTBUM € HACTOSIIUM PyKOBOACTBOM, Crcrema A OyleT ONMCaHa B OTHOIICHHUU
YpOBHEH MOJIeNH, a IpUMEHsIeMasl 31eCh HHTEPIPETAIlHs MOSICHSICTCS B Ta0uIe 2.

MHorue wnCHoip3yeMble METOJABI TPOIIe OMKcaTh Ha IpuMepe paboTsl OO0OpYNOBaHHSA MeEpenadd WIn
LIEHTPAIBHOTO Y3J1a pacIpeeNIUTEIbHOM CETH B CIIy4yae CeTH IMepPeAaloNnuX CTaHIIUH.

TABJIULIA 2

HNuTepnperanus yposHeii mogeau BOC

HaumeHnoBaHune ypoBHsI Omnmucanue XapakrepHble GYHKIMH CHCTEMBbI
[MpuknanHoi ypoBeHb [pakTHYecKoe UCIOJB30BAHUE CpexncTBa CUCTEMBI
CHCTEMBI KauecTBo 3ByKa

Pexxumel nepenauu

YpoBeHb MpencTaBiIeHUst IIpeobpa3zoBanue mist npeacrasicaus | Konuposanue u nekoanpoBaHue
3BYKOBBIX CUTHAJIOB

[TpencraBneHne 3ByKOBBIX CUTHAIIOB
CryxeOHast nH(OopMaHs

CeaHCOBBII ypOBEHb Br16op naHHBIX Br16op nporpamm
YcnoBHbIN AOCTYIT

TpaHCHOPTHBINA YPOBEHB I'pynnupoBanue qaHHBIX [TporpammMHBIe Ci1yXObI
OCHOBHOI CITyKEeOHBIH
MYJIBTUILIEKCOP

BcnomMorarensHbIe JaHHEBIE
Accormuanus JaHHBIX

CereBoil ypoBEeHb Jlornueckuii kaHan Kanps! 3BykoBOro curxana no
cranaapty UCO
JlaHHbIE, CBSI3aHHBIE C IPOrPaMMOM
YpoBeHb KaHaa nepeaayn qaHHbix | PopMar neperaBacMoro CHrHasua Kanpsr mepenaun
CHUHXPOHHU3AIUS
®u3nyecKkuil ypoBeHb ®duznyeckas (paauo) nepeaayda Paccesinue sneprun

CBepTOYHOE KOIMPOBAHUE
BpemeHnHoe nepemexxeHue
YacToTHOE NepeMekeHne
Monynsius meronom OFDM
DQPSK

Panuonepenaua

OcHoBHOe HazHaueHHe CUCTEMBI A COCTOUT B NMPEIOCTABICHUH 3BYKOBBIX MPOTPaMM paJUOCIyIIATENsIM,
[I03TOMY TIOPSIIOK Pa3JesioB B CIEXYIOIIEM ONMMCAaHUHM HAYWHAETCS C MPUKIIAIHOTO YPOBHS (MCIOIb30BaHHE
panuoBemaTeNbHOH MHGOpPMAaLWMU) M Jajee NPOJNODKaeTcs A0 (U3NYEeCKOro YpoBHS (CpeacTBa
pazuonepeaadn).

3 IpukaagHoii ypoBeHb

JlaHHBI YpOBEHh OTHOCHUTCSI K MCIONB30BaHWI0O CHCTEMBI A Ha MPUKIATHOM YpOBHE. PaccmaTpuBaroTcs
CpeICTBA H KadecTBO 3ByKa, oOecreynBaemble CHCTEMOH A ¥ TNPEAOCTaBIIEMBbIE CIyIIATEIsIM
palrOBEINATEIbHBIMY OPraHU3aUsAMHY, a TAKXKE PA3JIUYHBIE PEKUMBI IIEPEIayn.
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3.1 CpeacrTBa, npeaocTaBjisieMble CUCTEMOii

Cucrema A ofecriednBaeT TEpPEeHOC MYJIBTHAIUIEKCA IM(PPOBBIX HaHHBIX, YTO IIO3BOJIAET IE€pelaBaTh
HECKOJIbKO TIpOTpaMM OJHOBPEMEHHO. MYyINIbTHUIIEKC COAEpPXHT: JaHHbIE 3BYKOBBIX IPOTPAMM,
BCIIOMOTATeNbHBIC JaHHBIC, BKIIOYas IaHHBIC, CBsA3aHHBIE C mporpammoit (PAD); wabopmamwmio o
koHpurypammu mynstuiniekca (MCI) u ciyxeOnyro mHQOpMaruio (SI). VIUIOTHEHHBIH CHTHAT MOXKET
TaKKe MIEPEeHOCUTH TaHHBIE O0IIIero XapakTepa, He CBA3aHHbIE ¢ Tiepeaueii 3ByKOBBIX MMPOTPaMM.

B wactHOCTH, onp30BaTensiM CHCTEMBI A TIPEIOCTABIISIOTCSI BO3MOKHOCTH IOy YHTh:
- 3BYKOBOH cUTHAI (T. €. Iporpammy), o0ecriednBaeMblii BRIOPAaHHOH MPOTrPaMMHON cITyKO00H;

- JIONIOJTHUTEJIBHOE MCIOJb30BaHNE (GYHKLUII NPUEMHHKA, HAalpUMeEp YIpaBlieHHE IUHAMUYECKUM
JIUana3oHoM, ITOCPEICTBOM HCIIOJIb30BAHUSI BCIIOMOTATENIBHBIX [JaHHBIX, IE€pPEIaBacMbIX BMECTE
C IPOrpaMMON;

- TEKCTOBOE OTOOpakeHHWE BBIOpaHHON uWH(popMarmu, nepeHocuMoil B SI. DTo MoOXeT OBITH
uHboOpMaIMsl O BHEIOpAaHHOH TIporpaMMe WM O JPYTHX TNPOTpaMMax, HMEIOIMUXCS IS
JTOTIOJTHUTEIIBHOTO BBIOODA;

- JTOTIOJTHUTEIIBHBIC BO3MOXKHOCTH JJIsi BhIOOpA IPYTHMX HpOTpamm, APYTUX (QyHKIUN NpUeMHHKA
u apyro# SI;

- OJIHY WJIM HECKOJIBKO CIy:KO Iepemayu JaHHBIX OOIIero xapakTepa, HapuMep KaHall COOOIICHHI
o mopoxxHoMm asmxenuun (TMC).

Cucrtema A CHEP)XUT CpEICTBAa YCIOBHOTO NOCTYIA, a MPUEMHUK MOXET OBITh 000pYAOBaH LU(PPOBBIMU
BBIXOJJaMH 3BYKOBBIX CUTHAJIOB M CUTHAJIOB JaHHBIX.

3.2 KauecTBo 3ByKa

B mnpenenax mnpomycKHOW CHOCOOHOCTH MYJIBTHILIEKCA KOJMYECTBO MPOTPAMMHBIX CITYKO, (GopMaThl
TIPEACTABIICHUS KOKIO0W M3 HUX (HampuMmep, crepeodoHndecknii, MOHOGOHNICCKIH, ¢ 00BEMHBIM 3BYKOM
W T. 1), Ka4eCTBO 3ByKa M CTCIEHb 3allUTHl OT OMMOOK (W, CIICIOBATENbHO, YCTOWYHWBOCTH) MOTYT
BBIOUPATHCS B COOTBETCTBUU C IOTPEOHOCTSAMH PaJIMOBEIIATEILHBIX OPTaHU3aAIIHH.

Hmxe nepeunciieHsl MEIOIMMeEcs BApUAHTEL, OTHOCSIIUECS K Ka4EeCTBY 3BYyKa:

- OYECHb BBICOKOE KAa4eCTBO C 3allacoM Ha 00pabOTKy 3ByKOBOT'O CUTHAJIA;

- CyOBEKTUBHO HEHCKA)KEHHOE KaueCTBO, JOCTATOYHOE JUIA PAJHOBEIAHNUA BBICIIETO Ka4eCTBa;
- BBICOKOE KaueCTBO, ’KBHBAJICHTHOE XOpOIIIeMy KadecTBY 00cCiTykuBaHus ¢ UM;

- CpeaHee KauecTBO, SKBUBAIICHTHOE XOPOILIEMY KauecTBY 00cTykuBaHus ¢ AM;

- Ka4yeCTBO, O6CCH6‘II/IBaIOH_ICC BOCIIPOU3BEACHUEC TOJIBKO PCYH.

Cuctema A o0ecneyrMBaeT BBICOKOKAYECTBEHHBIN npueM B IMpeaciax 30HbI MOKPLITUA TIICpCAATIHKA
" IJIaBHOC CHMXKCHHC CY6’B€KTI/IBHOF0 Ka4yCeCTBa IIprUeMa 3a IpeacjiaMu 9TOM 30HEL.

33 Pe:xxuMbl iepenayun

B Cucreme A mpenycMOTpeHBI TpH albTEPHATHBHBIX PEKHUMa Iepeaady, MMO3BOJIIIONINE HCIIONb30BaTh
IIUPOKUHA Hama3oH dYacToT mnepemadnt mo 3 [T DTu pexumsl mepemadnd ObUIM pa3paOOTaHBI IS
KoMIeHcanuy 30HBI Jlomiepa u paz0Opoca O 3a/ep)KKe B YCIOBHUSX TOABIDKHOTO TpHeMa MPH HATUYHN
MHOTOITy9€BbIX 9X0-CHTHAJIOB.

B Tabmmue 3 mpuBeneHbl 3HAYEHHS KOHCTPYKTHBHOW 33/Iep)KKH 3XO-CHTHaja M JWala3oH HOMHUHAIBHBIX
YacTOT B YCJIOBHSAX IMOJBIDKHOTO TpHeMa. YBEIWYeHHE YPOBHA IlyMa Ha CaMOW BBICOKOW YacTOTE W TPHU
HanboJee KPUTHIECKUX YCIOBUSX MHOTOJIYYEBOCTH, PEIKO BCTPEUAIOIINXCS HA MpakTHKe, coctaBisieT | b
pu ckopocT aBmkeHmst 100 km/4.

TABJINIIA 3
IMapamertp Pexum I Pexum II | Pexum III | Pexxum IV
JIMMTesHOCTD 3alTUTHOTO HHTEpBajia (MKC) 246 62 31 123
KoHcTpykTHBHAs 3a/1epiKKa 3X0-CUrHala, He 0oiiee (MKC) 300 75 37,5 150
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W3 Tabnumel 3 BUAHO, YTO HMCIIONB30BaHUE 00Je€ BBICOKMX YAaCTOT HajaraeT 0ojiee CTPOrve OrpaHuYIeHHUS
Ha MakCUMAaJIbHYIO 3allepKKy 9XO-curHana. Pexxum | sBisercs Hambonee MPUTOMHBIM IS MCIIONB30BaHUS
B Ha3eMHBIX OOHOYACTOTHHIX ceTsx (OUC), Tak Kak MOMyCKaeT HAWOOJbINee pa3sHECEHHE IEpPeIaTIuKOB.
Pexxnm 11 Hanbosnee mpuemiieM I CETEH MECTHOTO PaJMOBEIIAHHUS C MCIIOIH30BAaHUEM OJTHOTO Ha3eMHOTO
repeaaTdynka, a Takke JUisl THOPHIHOW CITyTHHKOBOM/HA3eMHOW mepermadyn Ha dvactotax mo 1,5 [T
PexxnwM 11 MoskeT, ogHAKO, MCIIOIB30BAThCS TakXkKe B cpeqHux M KpynHeIXx OUC (mampumep, Ha 1,5 ['T'm) mpu
BHECEHHH, B CITy4ae HEOOXOAMMOCTH, UCKYCCTBEHHBIX 33I€P)KEK B IepeIaTInKax W/WIM IpH UCTIOIH30BAHUN
HaIlpaBJICHHBIX Tepenarommx anTteHH. Pexxum III Hanboree mpuemieM I CITyTHUKOBOW W JTOTIOMHSIOIICH
Ha3eMHOM Iepesiaun Ha Bcex yactoTax jo 3 I'T.

PexxnM 111 Hanbosee mpeamodTUTeeH A1 epenad B Ka0enbHBIX ceTsx (o 3 ['T).

Pexxnm 1V mambonee npeanoututener il cpeaqanx u kpynaeix OUC B nuamazone YBU.

4 YpoBenb npeacraBiieHus:

Ha 3Tom ypoBHE ocymiecTBISIOTCS Mpeodpa3oBaHue U PECTaBIeHIE PaINOBEIATeIbHON HH(OPMAITHH.

4.1 KoaupoBanue ncToOYHMKA 3BYKOBBIX CHTHAJIOB

Jnst KomupoBaHHMS MCTOYHHKA 3BYKOBBIX CHUTHAJIOB B CHCTEME MCIOJB3YETCS METOJ KOAMPOBAHUS
NCO/MDK MPEG-Audio, yposens 1, npusenennsiit B ctangapre MCO 11172-3. JlanHas cuctema cxatus
¢ KOAMPOBAaHUEM B MOJAIMAINIA30HE U3BECTHA Takxke kak cuctema MUSICAM.

Ha Bxox Cucremsr A noctynaror KM 3ByKOBBIE CUTHANBI ¢ 4acTOTOM nuckperuzanuu 48 k[l U gaHHBIC,
cBs3aHHbie ¢ nporpammoii (PAD). KonuuecTBO BO3MOXHBIX HCTOYHHUKOB 3BYKa 3aBUCUT OT CKOPOCTH
nepeavy JaHHBIX | MPO(UIIS 3alIUTHI OT OMKUOOK. AYJAHOKOASP MOXKET paboTaTh CO CKOPOCTHIO 32, 48, 56,
64, 80, 96, 112, 128, 160 nnu 192 x6ut/c Ha ouH MOHOGOHUYECKHUM KaHall. B pexxume crepeodoHndeckoro
WM CIBOCHHOTO KaHalla KOJUPOBAHUE OCYIIECTBISETCS C yABOSHHOU (10 CPaBHEHUIO C MOHO()OHHYECKUM
KaHaJIOM) CKOPOCTBIO TIepeiayu.

PagnoBemarenbHbie OpraHU3ald MOTYT OCYLIECTBIISITH BBIOOP pPa3IMYHOH CKOPOCTH Tepedadd daHHBIX
B 3aBUCHMOCTH OT TpeOyeMoro KadecTBa W/WIM KOJMYECTBA IIEpElaBaeMbIX 3BYKOBBIX MHPOTPaMM.
Hanpumep, ucnonp3oBaHie CKOPOCTH IMepeaadu, OoJblled uian paBHOM 128 kOut/c ams MoHO(QOHHYECKOH
MpOTrpaMMBbl WK OOJIbIICH WM paBHOH 256 KOUT/C 1isd cTepeo(pOHNIECKOH MPOrpaMMBbl, 00eCIeUnBaeT He
TOJILKO OYEHb BBICOKOE KauecTBO, HO TaKKe€ M HEKOTOpPBIH 3amac Ha 0O0pabOTKy, AOCTATOYHBIA s
JaTbHEUIINX MHOTOKPATHBIX MPOLIECCOB KOAMPOBAHUS/AEKOANPOBAHUS CUTHANA, BKIIOYAs MOCIEAYIOMIYIO
00pabOTKy 3BYKOBBIX CHTHaJIOB. JlJii BBICOKOKAYECTBEHHOTO PaAMOBEIIAHMS MPEANOUYTUTESIBLHON SBISACTCS
CKOpOCTbH mepenauu 128 xout/c s MoHOQOHUUECKON Mtk 256 KOUT/c 11t crepeooHnYecKOi MporpamMMel,
YTO0 00ecreunBacT COBEPIICHHO HEMCKaKEHHOE KauecTBO 3ByuaHms. Jlaxke ckopocTh mepenaun 192 xout/c
Ha CTepeOOHHUYECKYIO MPOTpaMMy B LIEIOM yAoBieTBopseT TpeboBanusaM EPC k mudpoBbIM cucTeMaM C
MOHM)KEHHON CKOPOCTBIO Tepefayd 3BYKOBBIX cHUTHanoB. CkopocTh mepenauu 96 kOut/c obecreunBaeT
XOpolllee KadyecTBO 3BY4YaHMs UII MOHO(OHHYECKHX mporpamm, a 48 KOuT/c oOecreunBaeT KadecTBo,
MPUMEPHO COOTBETCTBYIOIIEEe 00bIYHOMY AM panuoBemanuto. Ecnu B MynbTHIUIEKCcE CHCTEMBI TpeOyeTcs
MOJYYUTh MaKCUMaIbHOE KOJIWYECTBO MPOrpaMM, TO IJIs1 HEKOTOPBIX MIPOTPaMM, COAEPIKAIIUX TOJIBKO peub,
OKa3bIBaeTCs IOCTATOYHOM CKOPOCTH mepeauu 32 KOut/c.

Bnok-cxema QpyHKIIMOHAIBHBIX MOyl 3ByKOBOTO KOZiepa npuBezicHa Ha puc. 2. Bxoansie KM 3BykoBBIE
CUTHAJIBI OJAl0TCa Ha aynuokoaep. OQuH Koaep crocodeH obpabaTeiBaTh 006a KaHala cTepeoHOHNIECKOTo
CUTHala, KOTOPBIM MOXET OBITh TpEACTaBICH KaK BapHaHT MOHO(OHHWYECKHM curHajioM. HaGop
MHOTO(a3HBIX QUILTPOB AeTUT HU(POBOW 3BYKOBOM CHTHaJl MO 4YacToTe Ha 32 MOANOJIOCH U (HOPMHPYET
MpeICTaBIeHUE BXOJHOTO 3BYKOBOI'O CHI'Haja B BUIE OTQHIBTPOBAHHBIX NOABHIOOPOK. OTHUIBTPOBaHHBIE
BBIOOPKHM HA3BIBAIOTCS BBIOOpPKaMHM MO HoAmosiocaM. [lepuentyansHas MOJIENb YEIOBEUYECKOTO yXa CO3AaeT
Ha0Op NaHHBIX IS YIPaBJICHUS KBAHTOBAaHUEM M KOAWPOBAaHHEM. DTH JaHHBIC MOTYT OBITh pa3IUYHBIMU B
3aBHCUMOCTH OT (paKTHUYECKOH peanuzanuu kojaepa. OJHa U3 peann3aliii COCTOUT B UCHOIBb30BaHUH OLIEHKU
Mopora MacKUpOBaHUs JJISl TIOJyYeHHs JaHHBIX YIIpaBJeHUs KBaHTOBaHHWeM. [locnemoBarenbHble BEIOOPKU
CUrHajia KakKJ0H TOATOJIOCH TPYINUPYIOTCS B OJIOKH, 3aT€M B KaKJOM OJIOKE OTpeAensIeTcs] MaKCuMallbHast
aMIUINTyla CHWTHaja B KaKAOM M3 MOAMoJoc, oOo3Hauaemas MaciuTaOHBIM Kod¢p¢uuueHToM. biok
KBaHTOBaHUs M KOAWPOBaHHS (HOPMHUPYET M3 BHIOOPOK MO MOAIMOJIOCAM MHOXKECTBO KOIOBBIX CIIOB. DTH
MIPOLIECCHl BBINOJHSIOTCS B TEUYEHHE JUIMTEIBHOCTH KaJpOB 3BYKOBOIO CHTHala, COOTBETCTBYIOLIUX
crannapty MCO, u onucaHsl Ha CETEBOM YpOBHE.
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PUCYHOK 2
Bu10K-cXeMa OCHOBHOTO ayIHOKOIepa CHCTEMbI
Bri6opku
KM
3ByKOBOTO KonupoBaHHbIH
curHaja MOTOK OMTOB
€ 4acTOoTOM 3BYKOBOTO
4 1l HaGop ¢unsrpos N KBanToBaHne N ViiakoBka CHrHaIa R
Ha 32 HOAIoIOChH! - M KOJIUPOBaHUE g Kajipa v
Y
L
| Tlcuxoakyctuueckas R . NCO 11172-3,
MOJIENb e Pacngiiggel-me yposeHs 11
BS.1114-02
4.2 JexoaupoBaHue 3ByKOBBIX CUTHAJIOB

JlexonupoBaHue B NMPUEMHMKE SBISETCS MPSAMBIM M 3KOHOMHUYHBIM C HMCIIOJIB30BAaHHWEM IPOCTOTO METOMA
00pabOTKH CUTHaNa, TPEOYIOIIEro TOJBKO OINEpaliH AEMYJIbTUIUIEKCUPOBAHHUS, PACIIMPEHUs U O0OpaTHOM
¢unpTpanuu. GyHKunoHanbHas OlI0K-cXeMa AeKOoAepa IpUBEIeHa Ha puc. 3.

PUCYHOK 3

BJok-cxema 0CHOBHOTO 3BYKOBOI'0 /IeKO/1epa CUCTEMBbI

Ha6op obpatubix
(buapTpoB
Ha 32 TOIOIOCH

PacnakoBka
KaJIpoB

» BoccraHoBieHue >

v

KonupopaHHbIit
CHUTHAJI OCHOBHON

I10JIOCBI HaCTOT

Lindposoii
3BYKOBOII IIOTOK ,
NCO 11172-3

NCO 11172-3,
yposeHs 11

Bri6opkn KM
ayIMOCHTHATIA
C 4aCTOTOU

48 xI'1g

BS.1114-03

Kanp 3BykoBoro curnama HMCO mnopaercs Ha pexomep ISO/MPEG-Aymmo, yposens I, xoropsrit
OCYIIECTBIISIET PACMaKOBKy MAaHHBIX KaApa AJs BOCCTAHOBJICHHS DPa3IMUYHBIX 3JIEMEHTOB HH(OpMAaINH.
[ocnenyrommii OnMOK BOCCTaHABIMBAeT BBHIOOPKM KBAaHTOBAHUS IO MOAMOJIOcaM, a Habop oOpaTHBIX
(bUTBTPOB BRIMOTHAET 00paTHOE MpeoOpa3oBaHre BEIOOPOK IO TOJITOIOCaM JIsl 00pa30BaHUS CTaHIAPTHBIX
uudposbix MKM 3BYKOBBIX CUTHANIOB € 4aCTOTOH Auckpernzanuu 48 kI 'm.

4.3 IIpeacraB/ieHne 3ByKOBBIX CHTHAJIOB

3BYKOBBIE CHTHaJbl MOTYT OBITh MPEACTABICHBI B MOHO(DOHMYECKOM WM CTepeo(OHHYECKOM (opmare;
b0 ayauoKaHaJ bl MOTYT OBITh OOBEAWHEHHI Ui co3fanus 3¢ dekra o0beMHOTo 3ByKa. KomrmoHoBKa
IporpaMM MOKET O0ECHEeUHTh Ieperady TOH JKe MPOrpaMMBbl OJHOBPEMEHHO Ha PasHBIX s3bIKax. Jlis
obecriedeHusl yIOBIETBOPEHHOCTH CiyIllaTeneil Kak B YCIOBHAX, OOECHEUMBAIOIINX BOCIIPOM3BEICHUE
"BBICOKOW BEpHOCTH", TaK M B YCJIOBHUSX BO3JICHCTBUS IIyMa, paauoBelIaTeNbHas OpraHU3als MOXKET
JOTIOJTHUTENIFHO Tepe/iaBaTh CUTHAN YIpaBICHUS JUHAMHYecKHM auarma3oHoM (DRC), xoTopblid MoxeT
UCTIONH30BATECSl B IPHEMHHMKE IS CKaThS JAWHAMHYECKOTO HaIla3oHa BOCIPOM3BOANMOTO 3BYKOBOTO
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CUrHajla B YCJIOBHAX BOBﬂCﬁCTBHH aryma. Cnez[yeT OTMCTUTDH, YTO HCIIOJIB30BAHHEC 3TOr0 METOAA MOXET
0Ka3aThCs MOJIC3HBIM TAKXC JJIA JIUIT C 0cCJ1a0JIEHHBIM CIIYXOM.

4.4 IIpencraBienne ciayxeOHoH HHPOpMaNUH

BwmecTte ¢ kaxmoit mporpaMMoi, TepenaBacMoi CUCTEMOM, TIEPeIaroTCsl CISAYIONINE MIEMEHTHI CITyKeOHOMH
uHpopmaruu (SI), KoTopble MOTYT OBITH OTOOpa)KEHBI HAa YCTPONCTBE OTOOpaXKeHHs MTPUEMHHUKA:

- OCHOBHAsI METKa MPOTPaMMBI (T. €. HANMEHOBaHNE TIPOTPaMMBI);
— BpeMsI U JaTa;

- MEPEeKPECTHAsl CChUIKA Ha Ty e WM MOJOOHYI0 mporpamMmy (Hampumep, Ha JIPYroM s3bIKE),
nepesaBacMyro B JAPyToil rpymme mporpaMM I OJHOBPEMEHHO MPEAOCTABIIEMYIO CITy:kO0oi AM
i UM Bemanus;

- paciIupeHHas Ciry>keOHasi MeTKa JJisl YCIYT, CBSI3aHHBIX C IPOTrPaMMOii;
- nHOpMaITs 0 IporpamMme (HarpuMep, IMEHA UCITOTHUTENIEH );

— SI3BIK;

- BUJ] IPOTPAMMBI (HaIpUMep, HOBOCTH, CITOPT, My3bIKa H T. 11.);

— OTI03HABATEIIb TIePE/IATIHNKA;

- KaHal cooOmeHuit o mopokHoM aBmwxkeHHH (TMC), KOTOpBIE MOXET HCIIOJIB30BaTh CHHTE3aTOP
peuu B IPUEMHHUKE.

CIOI[a MOTYyT OBITH BKJIIOYEHEI TaK)Ke OaHHBIC O MEpcAaTdyrMKax CCTH, NPCAHAZHAYCHHBIC IJId BHYTPEHHCTO
HCIIOJIb30BaHMA B paAOBCHIATCIIbHBIX OpraHn3anunugax.

5 CeaHcoBBIif ypOBeHb

OTOT YpOBEHB O0ECIIEYNBACT BRIOOP paHoBeIaTEIbHON HH()OPMAIINH B TOCTYIT K HEH.

5.1 Bb160p nporpamMmsl

Juig Toro 4TOOBI MPHEMHWUK MOT TOIYYUTH NOCTYN K Ka)IOH HMIM KO BCEM OTHENBHBIM IIPOTpaMMaM
C MHUHHUMAaJIbHOU OOIIEeH 3a/IepKKOM, s mepeHoca HHGOPMAIUK O TEKYIIEM U TMOCIEIYIOIIEM COACPIKaHuU
MYJIBTUIUICKCA UCTIONB3YyeTcsl KaHall uH(opMammu O0bicTporo nocrymna (FIC). Dol unpopmanmeii sBisercs
nHpopmarus o koHpuryparun MmyibTHIuiekca (MCI) B dopmaTte mMammHOYMTaeMBIX ITaHHBIX. JlaHHBIC
B kaHasie FIC He monBepraroTcss BpeMeHHOMY TepeMeXeHuto, o3ToMy Ha mHbopmammio MCI He Biuser
3aJlep’KKa, CBOWCTBEHHAsI IMPOIECCY BPEMEHHOTO MEPEMEKCHHS, KOTOPHIH MPUMEHSETCS B OTHOIICHHUU
CIIy’k0 3BYKOBOTO paJMOBEIIAHUS U TIepeqadn OOMIMX JaHHBIX. DTH JaHHBIX, OJHAKO, YaCTO MOBTOPSIOTCA,
IUTA TOTO YTOOBI TapaHTHPOBATh MX YCTOWYHBOCTH. [lpn m3MeHeHnH KOH(MUTYpanuyd MyJNbTHUIUIEKCA HOBas
nH(pOopMaIUs BMECTE C TaHHBIMU O BPEMEHU U3MEHEeHUs 3apaHee nepenaercs B MCL.

[lomb30BaTenp TpHEMHHKA MOXET BEIOMpaTh MPOrpaMMbl Ha OCHOBE TEKCTOBOWH WH(OpMAIHH,
coneprkaieiicss B SI, MCTIONb3ys HaMMEHOBaHUE MTPOTPAMMHON CITYKOBI, UACHTU(HUKATOP THIIA TPOTPAMMEI
win uHQOpMANHI0O O s3bIKE. OTOT BBEIOOp 3aTeM peanu3yercss B TNPUEMHUKE C HCIIOJB30BAaHHEM
COOTBETCTBYIOIINX dJIeMeHTOB nHpopmaru MCL.

Ecnu nmerorcs anbTepHAaTUBHBIE MCTOYHMKM BBHIOPAHHOW MPOrpaMMBbl, a MCXOAHas LUdpoBas mporpamma
CTaHOBUTCSI HETNPUTOAHOM, TO Ui ONpeieNeHHs albTEpHATUBHOTO BapuaHTa (Hampumep, ciayx6sr UM
BELIaHMs) M MEPEeKIIOYEHMs] Ha HEro MOTYT MCIIOJIb30BaThCs CBA3YIOIIME NaHHbBIE, cojeprkamuecs B Sl
(1. e. "mepekpectHble  cchulKK"). OmHAKO B 3TOM Clydyae MPHEMHHUK MEPEKIIOYUTCS  00paTHO
Ha MIEpBOHAYANIBHYIO IIPOTpaMMy, KaK TOJIBKO CTaHET BO3ZMOKHBIM €€ TIPUEM.

5.2 Yci0BHBIH 10CTYN
Cucrema obecrednBaeT BOSMOXHOCTh CHHXPOHH3ALUH U YIIPABJICHHS YCIOBHBIM JIOCTYIIOM.

VY CIOBHBIN AOCTYI MOYXKET HPUMEHSTHCSI HE3aBUCUMO OT COCTaBJISFOIUX MPOrpaMMBI (IlepeiaBaeMbIX JINO0
B OCHOBHOM ciry>:keOHOM KaHane (MSC), mu6o B kanane FIC), oT mporpamMm WK OT BCEro MYJIbTHILIIEKCA.
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6 TpaHcnOpPTHBINA YPOBEHb

OTOT YpOBEHb OTHOCHUTCS K WIACHTH(OUKANWW TPYNI JAHHBIX B Ka4eCTBE MPOTPAMMHBIX YCIYT,
MYJBTUIUIEKCUPOBAaHUA [aHHBIX U1 3THUX YCIYr M AacCOLMAalMU 3JIEMEHTOB MYJbTUIIEKCUPOBAHHBIX
JTAaHHBIX.

6.1 IIporpammHbIe CIyKOBI

[IporpamMmHast cimyx0a OOBIYHO COJNICPKHUT COCTaBJSIFOIYI0  CIIy’)KOBI  3BYKOBOTO  paJMOBELIaHUS
U (Ha HeOO3aTeIIbHOM OCHOBE) JOTOIHUTEIBHBIC COCTABIISIONIME CITY)KOBI 3BYKOBOT'O PaHMOBEIIAHUS H/HITH
BEIIATENIFHON TIepellaud JaHHBIX, HPEJOCTABISIEMbIX OJHAM TIOCTABIIMKOM YCIyr. Bces mpomyckHas
CMOCOOHOCTh MYJIBTHUILIEKCA MOXKET OBITh LIEIUKOM IMPEJCTABICHA OHOMY MOCTABIIUKY YCIyT (Hampumep,
JUTS TIPETIOCTABJICHUS MIATH WM [ISCTH CITY’KO BHICOKOKAUECTBEHHOTO 3BYKOBOTO PATHOBEINAHYS) HITH MOXKET
OBITH TOZENEeHAa MEKAY HECKOJIBKMMH IOCTaBIIUKAMH YCIYr (HampuMep, COBMECTHOE IPEI0CTaBICHHUE
MPUMEPHO ABA/IIATH MMPOTPAMMHBIX CITY0 CpelHero KauecTBa).

6.2 OCHOBHO¥ cJ1yKeOHBIH MYJbTHILJIEKCOP

B coorBerctBuM ¢ puc. 1 gaHHBIE, MPEACTABIAIONINE KaXIyI0 M3 IpelaBaeMbIX MHporpamMMm (IHQpoBbIe
JaHHBIE 3BYKOBOTO CHTHAa C HEKOTOPHIMH BCIIOMOTAaTEIbHBIMH JAaHHBIMU, a TaK)Ke, BO3MOXHO, JaHHBIC
001Iero xapakrepa), IoJBEPraloTCs CBEPTOYHOMY KOJTHUPOBAHHIO (CM. II. 9.2) M BpeMEHHOMY TTEPEMEKCHHIO
B IIENSAX 3aIIUTHl OT OIMMOOK. BpeMeHHOe mepeMekeHHe MOBBIINIACT yCTOHYMBOCTh TepeAaddl ITaHHBIX
B U3MEHSIONIUXCS YCIOBUAX (HAampumep, MpH NpHeMe Ha aBTOMOOWIBHBIA TPUEMHHUKOM B JIBUKCHHH)
U BBI3BIBAET MPECKA3yEMYIO 3a/IepKKy nepenadu. [lepemexaromuecss ¥ KOAMPOBaHHBIE JaHHBIE IOCTYMAIOT
3aT€M B OCHOBHOW  CIIy’KEOHBI ~ MyJIBTHUIUIEKCOp, TA€ Kakaele 24 MC OHH  OOBEAMHSIIOTCS
B TIOCIIC/IOBATEIBHOCT, B Kaape MyJibruruiekca. OObeIUHEHHBIH IM(POBOH IMOTOK Ha BBHIXOJC
MyJIbTHIUIEKCOpa M3BecTeH kKak MSC, uMerommii o0IIyr0 IPOITyCKHYIO CIIOCOOHOCTH Topsiaka 2,3 Mout/c.
B 3aBucuMocTH OT BBEIOpaHHON CKOPOCTH KOTUPOBaHUS (KOTOpas MOXKET OBITh Pa3iMYHOW ISl pa3HBIX
KOMITOHEHTOB CIY»ObI) oOecrieunBaeTcsi 3QeKTUBHAS CKOPOCTh Mepeaady NaHHBIX mpumepHo oT 0,8 mo
1,7 Mbut/c B monoce yactor mwupuHoi 1,5 MI'n. OcHOBHOM CiTy:Ke€OHBIH MYJIBTUILIEKCODP SIBISIETCS Y3JI0M,
B KOTOPOM OOBETUHSIOTCSI CHHXPOHU3UPOBAHHBIE JaHHbIE BCEX MPOTPAMMHBIX CIYXO HCHOIB3YIOMUX 3TOT
MYJIBTHILIEKC.

JanHble o0miero xapakrtepa MoryT nepenaBaTbcss B MSC B BHIE HECTPYKTYpHPOBAHHOI'O IIOTOKa HIIU
OPTaHU30BBIBATHCS B BUJE NTAKETHOTO MYJbTHUILIEKCA, O0BEIUHSIOMIETO HECKOIBKUX HCTOYHUKOB. CKOPOCTD
nepeaayn, KoTopas MOXKeT ObITh KpaTHOH 8 KOMT/C M CHHXPOHHM3MPOBAHHOM C MYJIBTHIIJIEKCOM CHCTEMBI,
3aBUCUT OT CYMMAapHOH MpPOIMYCKHOW CIIOCOOHOCTH MYJBTHIUIEKCA C YYETOM MOTPEOHOCTH B 3BYKOBBIX
nporpammax.

Kanan FIC sBisercd BHEIIHMM IO OTHOUIEHMIO K KaHanry MSC u He moJBepraercsi BPEeMEHHOMY
[IEPEMEKCHHUIO.

6.3 BcnomMorarteabHble JaHHDBIE

CymiecTByIOT TpH 00JacTH, KOTOPBIE MOTYT HCIIOJIb30BaThCS ISl MEPEHOCa BCIIOMOTATENFHBIX NaHHBIX
B MYJIbTUIUIEKCE CUCTEMBI:

- karan FIC, wuMerommii OTrpaHHMYECHHYIO TIPOIMYCKHYIO CIIOCOOHOCTh, 3aBUCAIIYI0 OT 0OBeMa
HeoOxoaumol nHpopmanuu MCI;

- crienuaigbHas 00JacTh I OTpaHWYCHHOTO o0beMa JaHHBIX PAD, KoTOpele HEOOXOIMMO
MEPEHOCUTh BHYTPU KaXIOT0O 3BYKOBOTO KaHAa,

- BCE OCTAJIbHBIC BCIOMOIATENbHBIE JAHHBIE PACCMATPUBAIOTCS KaK OTHOCSIIUECS K OTAEIbHOM
ciyx0e B kaHaire MSC. [IpucyrcTBue 3Toit nHbopMmarmu otpaxeno 8 MCIL.

6.4 Acconuanusa JaHHBIX

TouHoe ommcaHWe TEKYILIEro M MOCIEOYIOUIEro coiep:kaHus kaHaga MSC obecneuynBaeTcsi C IOMOIIBIO
nHpopmarmn MCI, kotopast nepenaercs mo kanary FIC. Heo6xomumbie amemenTsl SI, KOTOphIe KacaroTcs
cogepxkumoro MSC (1. e. BeIOOpa IporpamMmsl), TakXke TOJKHBI mepeHocuThes no kanany FIC. bonee
OOIIMpPHBIE TEKCTHI, HAPHUMEP paCIMCaHHE MPOrpaMM Ha BECh JCHb, JOJDKHBI IEpeiaBaThcs B COCTaBE
JMaHHBIX oOmero xapakrepa. Takum obpazom, B MCI u SI comepkaTrcsi cocTaBHBIE DJIEMEHTHI BCEX
[IepeAaBaEMbIX [IPOTPAMM.
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Curnanel PAD, koropele mnepeHOCATCS MO KaXAOMY ayIHOKaHaldy, COAEp)KaT TIJIaBHBIM 00pazoM
UH(OPMAIIHIO, TECHO CBA3AHHYIO CO 3BYKOBOI MPOTrpaMMOii, U IOSTOMY HE MOTYT IepelaBaThCs 110 APYTOMY
KaHaIly Iepeaayn JaHHBIX, B KOTOPOM MOXET OBITh Apyras 3aJepiKKa Iepelayn.

7 CeTeBoii ypoBeHb

OTOT ypOBEHb OTHOCUTCS K HASCHTH(HUKAIINY TPYTIT JAHHBIX B KAYECTBE POTPaAMM.

7.1 Kanpsl 3ByKkoBbIX curaajioB no crangaprty UCO

[Iponecc KoaMPOBAaHUSA HCTOYHHUKA 3BYKOBBIX CUTHAJIOB BBIIIOJIHAETCS B TEUEHUE KaJIPOB, COOTBETCTBYIOLINX
crarnapty UCO, naurensHOCTBIO 24 MC Kaxaplid. Pactipenenenue 6UTOB, M3MEHSIONIEECS OT Kaapa K Kajapy,
n MacmtabHble KO3(PQHUUUEHTH KOAUPYIOTCS U MYJIBTHIUIEKCUPYIOTCS C BBIOOpKAMH MO TOATONOCAM
B kaxkaoM kaape WCO. brnok ymakoBku kaapa (CM. puc. 2) KOMIIOHYET peallbHbId MU(pPOBOH MOTOK W3
BBIXOJIHBIX JIAaHHBIX OJIOKa KBAHTOBAHUS W KOJWPOBAaHUS W NOOABISET APYrylo MH(OpMAIHIO, TaKylo Kak
uHpopmManus o 3arojoBke, cioBa CRC mis obHapyskeHus ommbok 1 PAD, xoTopele mepeaaloTcst BMeCTe
C KOAUPYEMBIM 3BYKOBBIM curHanoM. Kaxnpiii 3BykoBoW KaHan coiepkuT kaHan PAD ¢ mepeMeHHOI
MIPOITYCKHOU CITOCOOHOCTHIO (0OBIYHO HE MeHee 2 KOWT/C), KOTOPBIM MOXKET HUCIIONB30BATHCS IS TIepeaadn
rnH(pOpPMaIMHN TECHO CBA3aHHOM CO 3BYKOBOM IporpamMMmoii. XapakTepHbIMU IPUMEpPaMH SIBIIOTCA YKa3aHHe
BUJa IPOTPaMMBbI (CTUXH, peub/My3biKka) 1 nHpopmarus 06 DRC.

CdopmupoBaHHBII B pe3ysbTaTe KaJp 3BYKOBOI'O CHTHAja UIMTENBHOCTBIO 24 MC IIEPEHOCHUT AaHHBIC,
MPEICTARNISIONINE CTepeo (MM MOHO) 3BYKOBYH mporpammy (mmoc PAD), u cormacyercs ¢ dopmaTom
NCO 11172-3, yposens I, u, cOoTBETCTBEHHO MOXKET Ha3bIBaThCS KaapoM ctanaapra MCO. Oto no3Bonser
WCTONB30BaTh B pueMHuke aexojep ISO/MPEG-Aynuno, yposess 1.

8 YpoBeHb KaHAJIA NlepeAavu JaHHBIX

Ha stom YPOBHE IPEAOCTABIIAIOTCA CPEACTBA CUHXPOHU3AIUN IPUEMHUKA.

8.1 Kanp nepenaun

J1st yripotieHuss CHHXpOHM3AIMN IPUEMHIKA MTepeIaBaeMblii CUTHAT UMEET PETYISPHYIO CTPYKTYPY KaJapoB
(cm. puc. 4). Kamp mnepemaum COIEPKUT (PUKCUPOBAHHYIO TMOCIECIOBATEILHOCTh CHMBOJOB. [lepBbIM
SIBIIIETCS HYJICBOW CHMBOJI, MCTIONB3YEMBIH IJ1s1 TpyOol cuHXpoHu3anu (B oTcyTtcTBue PU curnana); 3a HuM
cnenyer (PMKCUPOBAHHBIA OMOPHBIA CHMBOJ, HEOOXOMUMBIH i1 00ECHeUEHUs TOYHOW CHHXPOHU3AIUU
aBTOMAaTHYECKON peryaupoBku ycuiaeHus (APY), aBTomaTrueckoil nogctpoiku yactoTsl (AITH) 1 onmopHbIxX
(hazoBBIX (DYHKIMI B MPHEMHUKE; 3TH CUMBOIIBI COCTABJIAIOT KaHANl CHHXpOHU3anuu. CIeayIome CHMBOJIBI
pesepBupyiorcs mis kanana FIC, a ocTalbHBIE CHMBOJIBI IPEIOCTABISIIOTCSA ia kaHaia MSC. Oomas
JUIUTEIILHOCTh LIUKJIA T7 B 3aBUCUMOCTH OT peXHMa Mepenadu cocraBisieT 96 mc, 48 mc umu 24 mc, kKak
IOKa3aHo B Tabuile 4.

PUCYHOK 4

CTpyKTypa HHK/a YIJIOTHEHHOT0 CUTHAJIA

Kanan Kanan nndopmanym

OCHOBHOM CITy’KeOHBII KaHAaI
CUHXPOHH3ALIUH 0 OBICTPOM JOCTYIIE Tyx

T,

F

BS.1114-04
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TABJINIIA 4
IMapametpsl nepexaun CucremMsl A
IMapameTtp Pexum 1 Pexum I1 Pesxcum 111 Pexum IV
JmTensHOCTE Kaupa nepenayn, 1p 96 Mc 24 Mmc 24 Mmc 48 mc
JnurensHOCTh HYJEBOTO CUMBOJA, T yvyyrr, 1,297 mc 324 mkc 168 Mkc 648 MKc
JmurensHocTh cumBosioB OFDM, T 1,246 mc 312 mkc 156 mxc 623 MKC
Benmuuna, oOpaTHas pa3HoCy HeCymux, 7, 1 mc 250 MKc 125 Mkc 500 mkc
JnuTensHOCTh MHTEPBAJIa BPEMEHH, 246 mkc 62 MKC 31 mkc 123 mxc
HA3bIBAEMOT0 3alIUTHBIM HHTEPBAIOM, A
(T;=T,+ A7)
Yucno nepenaBaeMbIX Hecymux, K 1536 384 192 768

Curnanmy Kaxmoil cCiy>)xObl 3BYKOBOTO paauoBemnaHuss B kaHaie MSC oTBoauTcs (QUKCHPOBAHHBIN
BpPEMEHHOI MHTEpPBaJI B KaJpe.

9 Du3nyecKuii ypoBeHb

DTOT ypoOBEeHb KacaeTcsi CPEACTB pajuornepenadn (T.e. CXeMbl MOAYJSAIUM M CBS3aHHOW C HEW 3allUThI
OT OIITHOOK).

9.1 Paccesinue sneprumn

Juia obecrieueHnsT COOTBETCTBYIOIIETO PACCESHUS SHEPTHH B IIEPEIaBaeMOM CHUTHAJIE OCYIIECTBISIETCS
CKpeMOJIFpOBaHNE CUTHAIOB U3 OTJENIBbHBIX HICTOYHUKOB, 00Pa3yIOINX MYJIbTHILIEKC.

9.2 CBepTo4HOE KOAMPOBAHME

Hns obecrieueHWs HaAEKHOTO NpUeMa KaXIbli M3 MCTOYHUKOB CHUTHAJIOB JaHHBIX, OOpa3yoLIuX
MYJBTHIUIEKC, TTOBEPracTCsi CBEPTOYHOMY KoAMpoBaHHIO. IIpolecc KoanpoBaHHs BKJIIOYAeT A0OaBICHUE
npeqHaMepeHHOH H30BITOYHOCTH K MakeTaM JaHHBIX HCTOYHHMKA (C JUIMHOW KOJOBOTO OrpaHHYCHUS,
paBHO# 7). OTO NPUBOAMT K "pa30yxaHHIO" MAKETOB AaHHBIX.

B ciyuae 3ByKOBOrO CHTHana HEKOTOPbIE OWTHl KOJUPOBAHHOTO HMCTOYHHMKA OOJIQJAlOT 3alUToi Oonee
BBICOKOTO YPOBHS [0 CPaBHEHHIO C IPYTUMH B COOTBETCTBUH C MPEIBAPUTEIBHO BRIOpAaHHON KOMOMHAIMEH,
Ha3piBaeMoOH mpo¢wmieM HepaBHoW 3amutbl oT oumbok (UEP). Cpemnss CKOpPOCTb KOIMpPOBaHUS,
ompenensieMas Kak OTHOILICHHE YUCIIa OUTOB KOAUPYEMOTO MCTOYHHKA K YHUCITY OMUTOB TOCIE CBEPTOYHOTO
KOAMPOBaHMSA, MOKET MPUHUMATH 3HadeHue oT 1/3 (BBICIIMI ypoBeHb 3aIluThl) 10 3/4 (HU3MUH ypOBEHBb
3amuThl). B cooTBETCTBUM ¢ TpeOyeMbIM YPOBHEM 3aILUTHI M CKOPOCTBHIO Tepelaur AaHHBIX KOAUPYEMOTo
HMCTOYHHMKA JUIsI pasHBbIX HCTOYHMKOB 3BYKOBOTO CHUTHajla MOTYT HCIOJIB30BaThCS pa3lIMyHbIE CpEAHHE
CKOpOCTH KoAupoBaHMA. Hampumep, ypoBeHb 3alllUThl CUTHAJIOB 3BYKOBBIX IPOrpamMM, NMEPEHOCHUMBIX IO
KaOeTbHBIM CETSIM, MOXKET OBITh HHKE, YeM JJsl TeX K€ CUTHAJIOB, MEPEAaBaeMbIX 0 PagdOYacTOTHBIM
KaHajaM.

JlJis CBepTOYHOT'O KOJUPOBAHMSI CUTHAJIOB CIykO0 mepenayn JaHHBIX OOIIEero XapakTepa UCIOIb3yeTCs OHA
U3 CTaHIAPTHBIX CKopocTell KkojupoBanus. JlaHHble, mepenaBaeMbie 1o kaHany FIC, xomupyrorcs
C TIOCTOSIHHOM CKOPOCTbIO, paBHOM 1/3.

9.3 BpemenHnoe nepemeskenue

Hns ynmydmenus: paboThl MOOMIJIBHBIX NMPUEMHHMKOB HCIOJIB3YETCSI BPEMEHHOE INEepeMeXeHHE CBEPTOYHO
KOJMPOBAHHBIX JaHHBIX C TITyOMHOH IepeMekeHus], paBHoi 16 kaapam.

9.4 YacToTHOE MepeMerKeHHe

B ycrnoBusiXx MHOTOJIYy4YeBOTO PacIpOCTPaHEHHUS YPOBEHb HEKOTOPBIX HECYIIMX YBEIMYUBAETCS Onaromaps
NEHCTBHUIO YCHUIIMBAIOIINX CHUTHAJIOB, B TO BpeMs Kak JApYyrue ocialisioTcs MOJ BIUSHUEM pa3pyIIaromien
moMexu (JacTOTHO-M30HMpaTeNbHOro 3amupanus). [looTomy B cHCTeMe WCIONB3YyeTCS YacTOTHOE
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MIEpEeMEeXEeHHNE MTyTeM IepepacrupeaeneHnss nru(pPoBOro MOTOKa OWTOB MEXAY HECYUIMMH TakuM o0pa3oM,
YTOOBI Ha TOCIENOBaTEIbHBIE BRIOOPKH CUTHAJa WCTOYHMKA HE BIMSIIO M30HMpaTenbHOe 3amupanue. s
CTallMOHAPHBIX TPHEMHUKOB pa3HECEHHWE II0 YacTOTe SBJSIETCA OCHOBHBIM METOAOM oOOecTieueHus
YCHENHOTO ITPHEMa.

9.5 Monyasiuus meronom OFDM npn 4-DPSK

B Cucreme A ucnonszyercss OFDM npu DQPSK. 3ToT MeTon ymoBIeTBOpSET >KECTKUM TpPEOOBaHHSM,
MPeIbsBISIEMBIM K HU(PPOBOMY PallOBEIIaHUIO C BEICOKOH CKOPOCTBIO Mepefadn MpH NpUEeMe CUTHAIOB Ha
MOJBWKHBIC, IIEPEHOCHBIE U CTAllMOHApHBIE TNPHEMHHUKH, OCOOEHHO B YCIOBHSIX MHOTOJIYYEBOTO
pacnpocTpaHeHusI.

OcHOBHOM MNpUHOUII MCTOAA 3aKJIHOYaCTCd B Ppa3ACICHUN nepezLaBaeMoﬁ HHq)OpMaL[I/IH Ha OOJIBIIOE
KOJIMYECTBO IIOTOKOB 6I/ITOB, KaXObIH M3 KOTOPBIX HMMCECT HHU3KYIO CKOPOCTH; 3aT€M 3THU IIOTOKHU
UCIOJIB3YKOTCA [Jid MOAYJIAIUU OTACJIBbHBIX HCCYIIUX. COOTBGTCTByIOH.IaSI JJIMTCIBHOCTE CHUMBOJIA
CTaHOBHTCA 6OJ'II:H_IC, k(1% pa36poc Mo 3aJCPIKKEC KaHajla mepeaavu. B MNPUCMHHKE JII000H 3XO-CHUTHAT
C 33,[[6[))1(1(0171, MeHLmeﬁ, = (2% 3a]J.IHTHLII71 HUHTCPBaJl, HC TOJbBKO HC 6y,[[eT BBI3BIBATHh MCKCHMBOJIBHBIX IIOMEX,
HO JaXXe 6yneT CII0COOCTBOBATH YBCIUYCHUIO MOINHOCTH IMPUHUMACMOI'0 CUT'HAJIa (CM. puc. 5) Hecyume,
YHUCJIO0 KOTOPBIX (K) BCJIMKO, B COBOKYITHOCTHU COCTABJIAIOT aHcaMOIIb.

PUCYHOK 5

YceunauBamlee BJAUsIHHAE 3X0-CUTHAJIOB

NmnynbcHast
XapaKTepUCTUKA

Cumsorn i CumBorn k
Oxo-curnan 1 CuMBoOI I CumBon k
3xo-curHan 2 Cumsor CumBor k
Oxo-curnan 3 CumBorn i : CumBon k

BS.1114-05

B ycloBusiX MHOTONYYEeBOTO paCIpPOCTPAHEHUS YPOBEHb HEKOTOPBIX HECYIMX TMOJa JICHCTBHEM
YCHJIMBAIOIIMX CHTHAJIOB YBEJIMYMBACTCA, B TO BpEMsS Kak JpPyTUe OCIAOIAIOTCS W3-3a pa3pyllaromiei
moMexu (9acTOTHO-U30MpaTelbHOTO 3amMupaHus). B cBs3m ¢ 3tuM B CHcreMe A HCHOIB3YETCS
nepepacnpeie]IeHue 3JIeMEHTOB U(POBOTO MOTOKA JaHHBIX 110 BPEMEHH M YacTOTE TAKUM 00pa3oM, 4TOObI
mocjeI0BaTeNIbHble BEIOOPKU CHUTHANA MCTOYHHMKA UCIIBITHIBATIM HE3aBHCHUMBIC JIPYT OT JIpyra 3aMHpaHusl.
Jlnst cTanroOHapHBIX MPHEMHHUKOB pa3HECEHHE B YaCTOTHOW OONACTU SIBISIETCS CAMHCTBEHHBIM METOJIOM
obecrieveHus YCIEeIHOro nprueMa: BpeMEeHHOe pasHeceHHe, o0ecrieyrnBaeMoe BPEMEHHBIM TIEPEMEKCHUEM,
HE TPUBOJUT K YIYYIICHHIO pabOThl CTalMOHApHBIX TpHeMHUKOB. [l CucteMbl A MHOTOIy4YeBOE
pacmpocTpaHeHue MPeICTaBIseT co00i (GopMy MPOCTPAHCTBEHHOTO PAa3HECEHHUS] U MOXKET pacCMaTpUBATHCS
B Ka4eCTBE CYIICCTBEHHOTO MPEHMYINECTBA, B OTIMYHAE OT OOBIMHBIX UM MM Y3KOMOJOCHBIX IH(POBBIX
cHucTeM, padoTa KOTOPBIX MOXKET OBITh TIOJIHOCTHIO HAPYIIEHA MHOTOYYEBbIM PACIPOCTPAHCHHUEM.

YcroiauBocTh M000H CHCTEMBI, UCTIONB3YIONMEH MHOTOJTy9eBOE paCIIpOCTpaHEHHUE, TeM OOJIBIIIE, YeM IIHpe
rmoyioca kKa"ayia mepefaun. B Cucreme A mmpHHA ITOJIOCH YacTOT aHcaMOJsi BeiOpaHa paBHOM 1,5 MI'm,
CTeM YTOOBl COXPAaHWUTh NPEUMYIIECTBA IMUPOKOTOIOCHBIX METOAOB, a TaKke 00ecrnednTh THOKOCTh
mianupoBanus. B Tabmure 4 npuseneHo takxke unciio Hecymmux OFDM BHYTpH 3TOM TOJIOCH! IS KQKIOTO
peXnMa mepenadu.
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Eme OOHUM MPCUMYHICCTBOM HCIIOJIb30BAHUA OFDM sBnsieTcst BBICOKaAs 3(1)(1)6KTI/IBHOCTI> HCITIOJIb30BAHHA
CIICKTpa W MOMIIHOCTH, OOCTHUIrac€MasA B OJHOYACTOTHBIX CCTAX, MNPECAHASHAYCHHBIX IJIA OOJIBIIION 30HBI
MOKPBITHUA, a4 TAKXKC IJId CeTel B IJIOTHO 3aCelICHHBIX TOpPOACKUX paﬁOHax. Jro6oe umcio NnepeaaT4nuKoBs,
06€CH€‘II/IB3IOH_II/IX TC XC MPOrpaMMbl, MOXCT pa60TaTI> Ha TOM JKe YaCTOTC, 4YTO HNPHUBOAUT K 061]_[6My

YMEHBIIIEHUIO 3HaUeHUH Tpedyemon padodelt MomHOCTH. Kak ciieicTBre, pacCTOSHUS MEXKITY Pa3sTHIHBIMU
30HaMH 00CITyKUBAaHUS 3HAUNUTEIIHHO COKPAIAIOTCS.

HOCKOJ’IBKy 9XO0-CHUT'HAJIBI ITIOJIOKUTCIIBHO BJIMAKOT Ha HpHHHMaGMBIfI CUIrHaJI, TO BO BCEX TUIIAX MPUEMHUKOB

(T. €. IEPEHOCHBIX, CTAIMOHAPHBIX ¥ aBTOMOOMJIBHBIX) MOTYT HCIIOJIB30BATHCS MPOCTHIE HEHANPaBICHHBIE
AHTCHHBI.

9.6 CunexkTp nepegaBaemMoro curiana Cucrembl A

B xauecTBe npumepa Ha pHc. 6 MOKa3aH pacdeTHbIN criekTp CucrteMsl A ais nepeaayn B pexkume 1.

PUCYHOK 6

PacueTHblii ciekTp curHaja nepeaaqyu B Cucreme A npu nepegaye B pexume 11

-10

|

CriekTpanbHasl INIOTHOCTh MOIIHOCTH (1B)

e AN

-50

)
|
)

L1 £ £t L2

Yacrora (MI'r)

f. @ LeHTpaJIbHasl YacToTa KaHalia
o€ BS.1114-06

BHenoyoCHBIN CIIEKTp M3IyYyaeMoro CHrHalla B Jr000H monoce 4 k[l ToKeH OrpaHWYMBAThCS OJHOW U3
MacoK, IIPUBEIEHHBIX Ha pHC. 7.
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PUCYHOK 7
CrneKkTpaibHble MACKH BHEIOJIOCHOIO CIIEKTPA IPH nepeaade curuana B Cucreme A
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CIIBUT 9aCTOTHI OTHOCHUTEIBHO IIEHTPaIbHOI YacToThl (MI'11)

—— — = CnexrpanbHas Macka a1 OBY nepenarankoB Cucremsl A,
paboTaroIMX B HEKPUTHYECKUX CiTydasix Wi B rionoce 1,5 T

CriextpanbHas Macka U1t OBY nepeniaturkoB CHucTeMsl A,
pa60Ta}0UJHX B KPUTHYICCKHUX CITyqasx

-------- CrexrpanbHas Macka uist OBY nepenarunkoB Cuctemsl A,
paboTaKoNMX B HEKOTOPBIX 30HAX, I7I¢ HCIOJIb3YeTCs 4aCTOTHbI 6ok 12 D

BS.1114-07

Macka, mpejicTaBieHHas CIUIOIIHOW JHHHEW, JMoJpKHA npuMeHsTbes kK OBU mepenatumkam paboTaromum
B KPUTUYECKHUX ClydasxX. Macka, MpeAcCTaBlICHHAs IITPUXOBOM JIMHUEH, NOJDKHA OpuUMeHsThess k OBY
nepeaaTyrkaM, padoTaroIMM B HEKPUTHUECKUX CiIydasx wiH B mosoce 1,5 MI'n, a macka, npencraBieHHas
MIYHKTUPOM, JAOJDKHAa mnpuMeHsTbes K OBY mepengarumkam, pa0OoTaroliiM B HEKOTOPBIX 30HAX, TIIe
WCTIONB3yeTCs YacTOTHEIN 0ok 12D.

YpoBeHb CHTHAJA Ha 9acTOTaX, JISXKANUX BHE OOBIYHOHN IMOJIOCH! YacTOT mupuHOoi 1,536 MI'm, MoxxeT OBITH
CHIDKEH IyTeM MPUMEHEHHUS COOTBETCTBYIONIEH (DUIBTpAIIHH.
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TABJIMLIA 5
Tabau1a BHENMOJOCHOTO CIIEKTPA 1JIs1 curHajia nmepeaayu CucreMbl A
OTKJI0HEHHE YaCTOThI .
. OTHOCHTEJIbHBIH
OT IEHTPAJTBLHOH YaCTOTHI OBCHE
KaHaJja mupunoi 1,54 MI'u yp()lB)

(MI'm)
CrnekrpanbHas macka uist OBY nepenaTdyukos +0,97 -26
Cuctembl A, pabOTArOIINX B HEKPUTHICCKUX CITyYasX N 56
WK B TI0J10ce mupuHoi 1,5 T +0,97 -

13,0 -106
CrnexTtpanbHas macka st OBY nepenaTunkos +0,77 -26
Cuctems! A, paboTaroOImUX B KPUTHYECKUX CIydasx 10.97 1

+1,75 -106

+3,0 -106
CrnexktpanpHas macka st OBY nepenaTdaukos +0,77 -26
CucreMmsl A, paboTarOIIUX B HEKOTOPHIX 30HAX, T/IE N 73
UCTIONb3YyeTCs YaCTOTHBIN 6510k 12D 0,97 _

22 -126

+3.0 -126

10 Padoune PY xapakrepuctuku Cucrembl A

brimn mpoBenens! oneHounble PYU ncnbitanus CucreMbl A B pexxume | Ha gactote 226 MI't n B pexume 11
Ha vactoTe 1480 MI'm ans pa3iuyHBIX YCIOBHM MHOABM)KHOTO M CTAllMOHApPHOTO IpHema. M3mepeHus
3aBUCUMOCTH K03 ¢unuenta omuobok mo Ouram (KOB) oT oTHOmIEHHs CHUTHAN/IIyM B KaHalle Mepegadd
JAHHBIX OBLIM MTPOBEICHBI MPH CIEAYIONINX YCIOBHIX:

D = 64 xbur/c, R=0,5
D =24 xbur/c, R=0,375,

re:
D:  CcKOpOCTb Iepeauul JaHHBIX HCTOYHMKA;
R: cpenmHsis CKOPOCTH KOAMPOBAHUS B KaHAJE.

10.1 3aBucumocts KObB 0T oTHOmIEeHMs curnas/mym (B mojoce 1,5 MI'n) B rayccoBoM KaHaJjie

g mony4eHns Ha BXO/i€ MPUEMHHKA PA3INIHBIX OTHOIIEHWH CHTHAI/ITYM OBUT MCIONB30BaH aAINTHBHBIN
Oenblii TayccoB mryMm. Pesymbrartel mpuBeAeHB! Ha puc. 8 m 9. g Toro 4roOBl MPOIEMOHCTPUPOBATH
coOCTBEeHHBIE pabodne XapaKTepUCTHKH CHCTeMBI (Hampumep, mpu R = 0,5), pe3ynabTaThl M3MEpeHHH Ha
puc. 8 MOKHO CpaBHUTH C pe3yJbTaTaMH KOMIIBIOTEPHOTO MOJEIUpoBaHuUs. M3 pucCyHKa BHUAHO, YTO AJIS
KOB, paBnoro 104, 3amac Ha peanuszanuio coctasisietr menee 1,0 nb.
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PUCYHOK 8

3aBucumocth KOB ot oTtHOmenus S/N pis CucteMbl A

(ITepenaua B pe:kume I): rayccoB kaHaa

107!
5
R=
2 -
1072 RN Y 0,5 (u3mepenwus)
5 = 0,5 (‘MOJ[eJIVIp‘OBaHMe)E
2 h N\ T T ]
, [ 0,375 (u3mepenus)
1073 NN | |
S ~ 0,375 (MozenmpoBaHuey]
3 AN AN
~ 2 > . N\
107 == <
AN AN
5 N N
2 \ AN
107 . e A
\, AN
5 N NC
N\
5 AN
N\ AN
10°6 \
4,0 4,5 5,0 5,5 6,0 6,5 7,0 7,5 8,0 8,5 9,0
S/N (1B)
BS.1114-08
PUCYHOK 9
3aBucumoctb KOB ot otHOmIeHus S/N niust Cucrembl A
(ITepenauya B pe:xumax II u IIT): rayccos kanaiu
10"
5
2 o
1072 0.3
5 -
2 - .- 0,375
1073 D AN
A 5 N
@) N
N4 2 \\\
1074 x S
AN
5 N
AN
2 - AN
107 - -
AN
5 <
AN
5 S
10°°
40 45 50 55 60 65 70 75 80 85 90
S/N (nb)
BS.1114-09
10.2 3asucumocts KOB oT oTHOmIEeHuMs1 curHa/mwyMm (B mosaoce 1,5 MI'm) B pejieeBCKOM KaHaJie

MPH MOJeJTUPOBAHUHU B YCJIOBUAX TOPOJACKON 30HbI

Uzmepenust 3aBucumoctd KOB 0T OTHOIIEHUS CUTHAN/IIyM MPOBOAMJIMCH HAa KaHajax Mepeayd JaHHBIX
C UCHOJB30BAaHMEM MOJEIM KaHaja C 3aMUpPaHHEM. YCIOBHS MOJCIMPOBAHMS PEJIEEBCKOr0 KaHaja
COOTBETCTBYIOT puc. 5 nokymentauuu Cost207 (TunuyHas ropoxackas 3oHa, 0-0,5 MKC) M NpPUEMHHKY,
HepeMeIaoeMycs CO CKOPOCTBIO 15 km/u.
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Pesynbratel npeacrasnensl Ha puc. 10 u 11.

KOBb

KOBb

PUCYHOK 10

3apucumocth KOB ot otHomenus: S/N piis CucreMbl A

(ITepenaua B pexxnme I, 226 MI'u)

Mo/ienmpoBaHHBIN peneeBCKuii KaHas (TOPOJCKUE YCIIOBHUS, CKOPOCTh 15 Km/4)
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PUCYHOK 11
3aBucumoctbh KOB ot oTHOmIeHHs S/N pis Cucremsl A
(ITepenaua B pexkume 11, 1480 MI'n)
MogenupoBaHHbI pesieeBCKH KaHal (TOPOICKUE YCIOBHUS, CKOPOCTh 15 Km/u)
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10.3 3aBucumocts KOb ot oTHOmeHuss curnaja/mym (B moJjioce 1,5 MI'n) B pesieeBCKOM KaHalie
MPU MOJAEJIUPOBAHUM B YCJIOBHUSX CeIbCKOH MECTHOCTH

I/I3Mep€HI/I$I 3aBucuMoctd KOB oT oTHOmeHms CI/IFHaJ'I/H_IyM MNPpOBOAWJIMCh Ha KaHAJIaX MNepeaavyu AaHHBIX
C UCIIOJIb30BAHUCM MOJCIIN KaHalla € 3aMUpPaHUCM. VcnoBus MOACIUPOBAHUA PCEJICCBCKOTO KaHajla

COOTBETCTBYIOT

puc. 4 mokymentammm Cost 207 (cembckas MECTHOCTb,

HCXOJIMHUCTAA,

0-5 mxc)

U IPUEMHUKY, TepeMelammemMycsi co cKopocThio 130 km/4. Pe3ynbraTel M3MepeHHH TpeacTaBlICHBI

Ha puc. 12 u 13.

KOB

KOBb

PHCYHOK 12
3apucumocth KOB ot otHomienust S/N piis CucreMbl A

(Ilepenaya B pexxume I, 226 MI'n)

MonenupoBaHHbIH pereeBckuii KaHa (yCa0BHUsl CEIbCKOM MECTHOCTH, cKOpocTh 130 km/4)
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BS.1114-12
PUCVYHOK 13
3aBucumocts KOB ot otHomenust S/N pist Cucrembl A
(Ilepepaua B pe:kume 11, 1480 MI'n)
MopenupoBaHHBIH pesieeBCKUI KaHaJ (YCIOBHS CENbCKOI MECTHOCTH, CKOPOCTh 130 km/4)
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BS.1114-13
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10.4 KadecTBo 3ByKka B 3aBHCMMOCTH OT OTHOIIEHUSI CHTHAJI/IIYM 10 paguovacrorte (PY)

beumm IMPOBCICHBI CYGBGKTHBHBIC OLICHKHN 3aBUCUMOCTH KauCCTBA 3BYKa OT OTHOLICHUA CI/II‘HaII/IlI}/M. TpaKT
nepeavyn BKIIoYall 000pyIOBaHUE JUIS OTNPEACICHHUS OTHOIICHHUS CUTHAJ/IIYM B TayCCOBOM U PEICCBCKOM
KaHajax (B IOCJIETHEM cllydae ¢ MCIOJIb30BaHMEM MOJIEIH KaHaja ¢ 3aMupaHueM). B cimydae peneeBckoro
KaHaJjia UCIOJIb30BAIMCH JIBA BapUaHTa MOJIETIMPOBaHusl, onrcandbie B rm. 10.2 u 10.3.

I[JIS[ KaXaoro ciiydasd HOpOBOAWIMCH HCIIbITAHHUA C HNPOCIYHIMBAHUEM, IPU KOTOPBIX CPCIAHCC 3HAYCHUC
OTHOLICHUA CI/II‘HaJI/].HyM YMCHBIIAIOCH C IaromM 0,5 Z[B, AT YCTAaHOBJICHUS ABYX CICAYIOMIUX yCJ'IOBI/II\/'II

- TOYKHM Hayaja yXyAIIEHHS KauecTBa, B KOTOPOW BIHMSIHHME OIIMOOK MpPHU TMpHUEME CTaHOBUTCH
3aMETHBIM; OHAa ONpEeAessach KaK TOYKa, B KOTOPOW HCKaKEHHS, BBI3BaHHBIC OIIMOKAaMH,
MPOSIBIISIIOTCS HA CIyX TPU HJIM YEeThIpe pas3a B TeueHue npumepHo 30 c;

- TOYKH C0O0s1, KOT/Ia CIIyIIATeNb, BEPOSTHO, MPEKPATUT MPOCITYIIMBAHUE TPOTPAMMEBI BCIICACTBHE €¢
Hepa300pYMBOCTH WM €€ MPOCIYIIMBaHWE CTAHOBHUTCA HENpHUATHBIM. OHa Ompeernsiach Kak
TOYKAa, B KOTOPOH OIMMOKM BBI3BIBAIOT TMPAKTHYECKA HEMPEPHIBHOE WCKa)XKEHHWE CHUTHANA,
1 B TeueHue npuMepHo 30 ¢ aBa WK TpH pasza MPOUCXOAUT MPOIIaIaHNe 3BYKa.

B kaxmoM uWCHBITAaHUH PETUCTPHUPOBAINCH [[BA COOTBETCTBYIOIIUX 3HAYCHUS OTHOUICHHS CHTHAI/IIYM,
MIPEICTABIIAIONINE COTIIACOBAHHOE MHEHHE TPYIITHI WHXEHEPOB-AIIEKTPOaKyCTHKOB. [IpencraBneHHbIe 31ech
pe3yAbTaThl SIBJISIFOTCS CPEAHMMM 3HAYCHUSMHU [0 WTOTaM HECKOJBKUX HCIBITAHUN C HCIOIH30BAHUEM
Pa3IUYHOro MPOTrPaMMHOr0 MaTepuaa.

TABJINIIA 6

3aBHCHMOCTH Ka4eCTBA 3ByKAa OT OTHOIIEHHsI CHTHAJI/IIyM 1J1si CucTeMbl A
(nepenaua B pexxume I): rayccoB kaHaJ

Hauano
Cpenunss Touxka coost
YXyaIIeHHst
CKOpPOCTh OTHomeHue
KonupoBanue HCTOYHHKA KavecTBa
KOMPOBaHUS SIN S/N
KaHaJIa 1B) (nB)
CkopocThb
nepeaavu Pexum
(xbuT/c)
256 Crepeo 0,6 7,6 5,5
224 Crepeo 0,6 8,3 5,9
224 Crepeo 0,5 7,0 4,8
224 OOBeIMHEHHBIN cTEpPeo 0,5 6,8 4,5
192 OOBbeMHEHHBIH cTEepeo 0,5 7,2 4,7
64 Moso 0,5 6,8 4.5
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TABJINIIA 7

3aBHCHMOCTH Ka4eCTBAa 3ByKAa OT OTHOIIEHHsI CHTHAJI/IIyM 1Jisi CucTeMbl A
(nepenaua B pexxume 11 u III): rayccoB kaHaa

KoaupoBanue ucTo4YHUKA Hauago
Cpennss YXYALLCHHUSA Touka cOost
CxopocTh CKOpOCTh Ka4yecTBa OTtHomeHune
nepenaun Peskum KOMPOBaHUsI OTtHonleHHne S/N
(16uT/c) KaHaJa S/N (ab)
(nb)
256 Crepeo 0,6 7,7 5,7
224 Crepeo 0,6 8,2 5,8
224 Crepeo 0,5 6,7 4,9
224 OOBeMHEHHBIN CTEpPeo 0,5 6,6 4,6
192 OOBenMHEHHBIH cTepeo 0,5 7,2 4,6
64 Mono 0,5 6,9 4,5
TABJIMIIA 8

3aBHCHMOCTb Ka4eCTBa 3BYKA OT OTHOLICHHUS CUTHAJ/IIyM Ui CucTeMbl A
MonaeanpoBaHHbBIH pejieeBCcKHii kKana (224 kKOUT/c, cTepeo, CKOpocTh KoaupoBanusi 0,5)

Hauvano yxyamenus Touka c6os
CkopocThb KayecTBa
YacToTa Pexxum OTHolIeHne
Pexum JBHKEHUSA OTHolIeHne
(MTI'm) KaHaJa S/N
(xM/4) S/N (1B)
(nb)
I 226 T'opoackoit 15 16,0 9,0
1I 1500 T'oponckoit 15 13,0 7,0
1 226 Cenbckuit 130 17,6 10,0
11 1500 Cenbckuit 130 18,0 10,0

10.5 Bo3MoxkHOCTH padoThI B 0AHOYACTOTHBIX CETIX

Curnan Cucremsl A (mepenmaua B pexkume II) oOpabaTwiBancs MMHUTATOpOM KaHalla, B pe3ysbTaTe 4ero
CO3/1aBaJiCh /1Ba BapHaHTa CUTrHana. [lepBelii BapHaHT CHUTHANA COOTBETCTBOBAJI CUTHANY, MPUHUMAEMOMY
10 3TAJIOHHOMY TPAaKTy Iepefadyu 0e3 3aAep>KKU ¢ IOCTOSIHHOM MOIIHOCTBIO, & BTOPOH — 3allepKaHHOMY
CUTHaJly BTOPOTO MepeJaTyika B 0JHOYACTOTHON ceTH (MM KaKOMY-JIHOO IPYroMy 3XO-CHTHATY C OOJIBIINM
BpeMEHEM 3allepXKH). JlommiIepoBCKUI CIBUT BTOPOrO CHrHajga JieXaln B Ipefenax MpPOIyCKHOR
cnocobHoctu Cuctemsl A. bblnn poBeIeHb! 1BE CEpUN U3MEPEHUI], B KOTOPHIX OTHOLIEHUE CUTHAN/IIIYM BO
BCEM NPUHUMAaEeMOM CHTHaJe 3a1aBanochk paBHbIM 12 1b u 35 nb. M3Mepsiack 3aBUCUMOCTh OTHOCUTEIHHOM
MOIITHOCTH BTOPOTO (337€p:KaHHOTO) CHTHajla OT BPEMEHH 3aJep)KKH AJs KaHaua Iepeladyd AaHHBIX HpU
KOB, parom 1 x 107, ckopocTu mepesaun naHHBIX 64 K6UT/C M ckopocTH Komuposanus 0,5. Pe3ymbTaTsl
MPEACTABIICHEI Ha puc. 14.

IIpu mepenade B pexkume 1l BenmmumHa 3aIlIUTHOTO WHTEpBaa paBHA 64 MKC; TaKUM 00pa3oM, W3 PUCYHKa
BUJIHO, YTO, TIOKAa BTOPOM (3a7ep KaHHBIN) CUTHAI HAXOAWTCS B 3alIUTHOM WHTEpBaje, yXyIIICHUs IMprueMa
HE MIPOUCXOIUT.
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PUCYHOK 14

IIpumep BO3MO:KHOCTH PabOThI B 0IHOYACTOTHOI ceTu At CuctemMbl A

(ITepenaua B pe:xxume II)

\ —S/N=35n1b
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OrHOCHUTEIBHAs MOIITHOCTh BTOPOr'0 CUTHaJIa
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OTHOCHTENbHAS 33/IepIKKa BTOPOTo CUTHAA (MKC)

BS.1114-14

IIpuioxenne 3

Hu¢posas cucrema F

1 BBenenue

Hudposas cucrema F (Cucrema F), wu3BectHast Takke kak cucrema ISDB-Tgp, paspaborana mis
MPEAOCTABICHUS BEHICOKOKAYECTBEHHOT'O 3BYKOBOT'O PaIMOBEIIAHMS U PaJUOBEIIATEIBHON Mepeaaun JaHHBIX
BBICOKOH HA/IKHOCTH JaKe B YCIOBUSIX MOABIKHOTO NpuemMa. Cuctema F co3mana takke 11 oOecriedeHus
THOKOCTH, PaCIIUPSIEMOCTH W YHU(DHIIMPOBAHHOCTH MYJIbTUMEIUHHOTO PaIdOBEIIaHMSI C HUCIIOH30BAHUEM
HAa3eMHBIX CeTel U COOTBETCTBUS TPEOOBAHUAM K CHCTEME, 3alaHHbIM B Pexomenarmun MCD-R BS.774.

Cuctema F sBasieTrcst ycTOWYMBOM cucTeMOM, B KOTOpoH ucmonb3yerca monyiauus OFDM, nByxmepHoe
JaCTOTHO-BPEMEHHOE TIEpEMEKEHHE W KacKaJHbIE KOIbI C HCIpaBiecHHeM ommbOok. Moxaymsaius OFDM,
ucrionpdyemass B Cucreme F, nHaswiBaeTcs ™opmymsiimein OFDM ¢ cerMeHTanuedl IMOJOCH Iepeaadud
(BST-OFDM). Cucrema F yaudunuposana Ha ¢usudeckom ypoBHe ¢ cuctemoii ISDB-T mnst mudposoro
Ha3eMHOTO TEJIEBU3MOHHOTO pannoBemnanus. [lomoca yactor 6moka OFDM, Ha3siBaemas cermenTroM OFDM,
cocraisier npubnusutensHo 500 kI'1. Cucrema F Brimtouaer ogaueH wiu Tpu cermenta OFDM, mostomy
MOJI0Ca YacTOT CHCTEMBI paBHa mpubnusutensHo 500 k' nnum 1,5 MIm.

Cucrema F 06naz[aeT OOJIBIIIMM KOJIHUYECTBOM paSHOO6pa3HLIX nmapamMeTpoB Hepcaadyn, TaAKUMHU KakK CXEMa
MOOYJIAIUA HECYIIHUX, CKOPOCTU KOJUPOBAHUA BHYTPEHHETO KOJa C UCIIPABIICHUEM OIIMOOK 1 JIIUTCIBHOCTH
BpeMeHHéFO TMEPEMEIKCHUH. HeKOTopre HECYIIMC Ha3HAYCHbI IJId YIIPAaBJICHHUA HECYIIHMMHU, Ha KOTOPBIX
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nepenacTes I/IH(I)OpMaLII/ISI 0 MapamMeTpax mnepeaavu. Ot YOpaBJ/IIOMUE HECYIINEC HA3bIBAKOTCS HCCYHIMMH
TMCC.

B Cucreme F MoryT ucnonb30BaThCsi METOABI KOJUPOBAHUS 3BYKOBBIX CUTHAJIOB C BEICOKUM C)KaTHEM, TAaKHE
kak MPEG-2 ypoBus II, AC-3 u AAC MPEG-2. B cucteme ucnons3ytorcs takxke cucremsl MPEG-2. Ona
YHU(UIIMPOBaHA M MOXET B3aMMOJCHCTBOBATH CO MHOTHMMHM JIPYT'MMH CHCTEMaMHU, B KOTOPBIX IIPUHATHI
cuctembl MPEG-2, Takumu kak ISDB-S, ISDB-T, DVB-S u DVB-T.

Ha puc. 15 mpencraBneHbl KoHUENUUs mNepenaud U npuema B cucteMme ISDB-Tgp 1 B mosnHomonocHon
cucreme ISDB-T.

PUCVYHOK 15
Konuenuus nepenauyu u npuema B cucreme ISDB-Tsp u B noiHonosocHoii cucreme ISDB-T

[Tonnas monoca
[lepenaua ISDB-T
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TBY: TeneBugeHre BLICOKON YETKOCTH.

BS.1114-15

2 Ocoo0ennoctu Cucremsol F

2.1 YceroitunBocth Cucremnl F

B Cucreme F ucmonp3yercs monpymsamus OFDM, nByxmepHOE YacTOTHO-BPEMEHHOE IIEpEeMEXEHHE U
KacKaJIHbIe KOJbI C ucnpaieHrueM onndok. OFDM sBisieTcsl METOIOM MOIYJISIMHA C MHOTUMH HECYIIMMH,
00eCIeUnBaIONIUM 3alIUTy OT MHOTOJYYEBOCTH, B YACTHOCTH ITyTeM J00ABIICHUS 3allUTHOTO MHTEPBAJia BO
BpeMeHHO# oOnactu. [lepemannast nHbopMaIus pacpocTpaHseTcs Kak B YaCTOTHOW, TaK M BO BPEMEHHOU
o0JacTAX TyTeM IepeMexeHHs, a 3aTeM HWHQOpMalus HCIPaBIIETCS C MOMOIIBI0 JeKkoaepa BurepOu
u Puna-Conomona (PC), mostoMmy Kak B CTallMOHAPHOM, TaK U B MOABI)XKHOM TPUEMHHUKAX MOIYYarOT
BBICOKOKAaYeCTBEHHBIM CUTHAJ, Jake IPH PadoTe B YCIOBHUAX CHILHOTO MHOTOIYYEBOTO PaCcIpOCTPAHEHUSI.

2.2 IIupokoe pa3HooOpa3ne THIOB MepeaadYn

B Cucreme F npunsta mongynsauus BST-OFDM u conepskutcs oguH (OAHOCETMEHTHAs Hepenadya) Uiu Tpu
(TpexcermentHas mepenava) cermeHTa OFDM. Ilomoca wactor cermenta OFDM ompenensercs ogHAM
U3 TPEX CIOCO0O0B, B 3aBUCUMOCTH OT TAJIOHHOT'O pacTpa KaHania, paBHoro 6, 7 wiu 8 MI'u. [Tosnoca gactor
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paBHa YETHIPHAIIATON YACTH STAJIOHHOW MIMPWHBI MOJOCH KaHama (6, 7 wmu 8 MI'm), 4ro cocraBuseT
429 kI'n (6/14 MTI't), 500 k[ (7/14 MI'n) mim 571 k['p (8/14 MTI'). Ilonoca vacror cermenta OFDM
JIOJDKHA BBIOMpAaThCS B COOTBETCTBUM C CHUTyallMel B OTHOIICHHUM HAJU4YUS YacTOT, CYIIECTBYIOIICH
B KaXXJI0H CTpaHe.

ITonoca w4acror oaHoro cermeHTa coctaBiasier 500 k[, MO3TOMY 3HAYE€HHS IMIMPUHA TIOJOCHI
OJIHOCETMEHTHOH Iepeiaut U TPeXCerMeHTHOH nepenaun paBHbl npudausuTensao 500 k' u 1,5 MI .

B Cucreme F cymiecTByloT Tpu albTepHAaTHUBHBIX pEXHMa MEpeAadd, KOTOpPbIE MO3BOJISIOT HCIONb30BATh
LIIMPOKUH CHEKTP 4YacTOT Iepefauyd, M 4YeThIpe aJbTEPHATHUBHBIX [UIMHBI 3aLIUTHOI'O HHTEpBajga MaJs
OTIpe/ieTIeHNs pacCTosIHUA Mexay nepenatdyukamMu B OUC. OTu pexxuMsl nepefaun Obutd pa3paboTaHbl s
KoMIleHcanuu 30HbBI [loruiepa u pazbpoca Mo 3afepikKKe B YCIOBUSX MOABMKHOTO MpUEMa MPH HAJUYUU
MHOT'OJTy4€BBIX 3X0-CUI'HAJIOB.

2.3 I'mboxocTh

CtpykTypa MyJbTHIDIEKCHOTO curHaima B Cucreme F MOTHOCTBIO COOTBETCTBYET apXHTEKType CHCTEM
MPEG-2. [To3ToMy MOTYT OJJHOBPEMEHHO TIepeaBaThLCS TAKUE pa3IHNIHBIC ITU(PPOBHIE KOHTEHTHI, KaK 3BYK,
TCKCT, HCIIOABUKHBIC 1/1306pa>KeH1/1;1 " JaHHBIC.

Kpome Toro, B cOOTBETCTBHM C MOTPEOHOCTHIO PaAMOBEIIATEIBHOW OpPraHW3alWH, IS CUCTEMBI MOTYT
BbIOMPATHCS METOJ MOIYJIILIMU HECYIEH, CKOPOCTh KOJUPOBAHUS C UCIIPABICHUEM OIIUOOK, ATUTEIbHOCTh
BpeMeHHU rnepeMmekeHust u ap. CymecTByeT yeTsipe BHAa MeTona Moxyisauuu Hecymeir — DQPSK, QPSK,
16-QAM wu 64-QAM, nsTh 3HAYCHHUN CKOPOCTH KoaupoBauus — 1/2, 2/3, 3/4, 5/6 u 7/8 u nsath 3Ha4YeHUH
JUTATENBHOCTH BpeMeHH repemexkeHus — ot 0 mo npumepHo 1 c. Hecymas TMCC nepenaer nHOpMAaIuio
IIPUEMHHKY C YKa3aHUEM HUCIOJIb3YEMbIX B CHCTEME BH/Ia METOIa MOAYJISLIMH U CKOPOCTU KOJUPOBAHUSL.

2.4 YHupUUHMPOBAHHOCTDL U QYHKIMOHAJIBLHAS COBMECTUMOCTD

B Cucreme F ucnonssyercs monyisius BST-OFDM u nmpunsater cuctems: MPEG-2. Tlostomy cuctema
yHHUIpOBaHA Ha (QH3MYECKOM YpOBHE C CHUCTeMOW IM(PPOBOTO HA3EMHOTO TEIEBU3UOHHOTO
panuoBemanus (UHTP) ISDB-T, u yauuduuupoBana ¢ Takumu cucremamu, kak ISDB-T, ISDB-S, DVB-T
u DVB-S, B KOTOPBIX Ha TPAaHCIIOPTHOM YPOBHE MPUHATHI cucteMbl MPEG-2.

25 JdpexTUBHBIE NEepeaAaya U KOAUPOBAHUE HCTOYHMKA CUTHAJIA

B Cucreme F  ucronmesyercst meron wmoxyisiuu OFDM, obOnamaromuii  BRICOKOH 3 PEKTUBHOCTHIO
UCTOJb30BaHus criekTpa. OH TO3BOJSIET Tak)Ke paCIIUpSATh paJMOBEIIATEbHBIE CETH OJjaromaps
MMOBTOPHOMY HCIIOJIb30BAHUIO YaCTOT C KCIIOJIb30BAHUEM JOMOJHUTEIBHBIX MEPEIaTYNKOB, PabOTAIONIUX
Ha TOH K€ 4acTOTEe U3ITYUCHHUS.

KpOMe TOro, TOT XK€ MNCPEAATYUK MOXKET OAHOBPEMECHHO II€p€aaBaTb KaHaJIbl HE3aBHCHUMBIX
paanoBCHIaTCIbHBIX OpFaHI/ISaHHﬁ oe3 3allIUTHBIX HWHTCPBAJIOB MpPHU YCIOBUHM HEU3MECHHOCTU YaCTOTBI U
CUHXpOHU3AIUU 110 OuTaM B KaHajax.

B Cucreme F moxer OpiTh mpuaat AAC MPEG-2. KadectBo, O1M3K0o€ K KadeCTBY KOMITAKT-THUCKOB,
IUISl CTEPEOCHUTHATIOB MOYKET OBITh peaTi30BaHO Ha cKopocTu 144 xout/c.

2.6 He3zaBucnmocTh paguoBemaTeIbHbIX OPraHU3anuii

Cuctema F sBisieTcss y3KOIOJIOCHON CHCTEMOW MIA TIepeladd, 1o KpalHed Mepe, ONHOH MporpaMMEBI
3BYKOBOTO Bemanus. [1oatomy paguoBemarensHble OpraHu3aliiid MOTYT pacroiaraTh CBOMM COOCTBEHHBIM
PY kananoM, B KOTOPOM OHU CaMH MOTYT BEIOMPATh apaMeTpPhI epeIadm.

2.7 Hu3kuii ypoBeHb NOTPedIeHUs JIeKTPOIHEPTHH

bnaronaps paspabotke BUC moutu Bce yCTpOHCTBa MOTYT OBITh HEOONBIIMMHU MO pPa3MepaM M JICTKHMHU.
Hawnbomee BakHBIM acmekToM pabOTHI B IESIX YMEHBIIICHHS pa3Mepa Oarapeu sBIsSETCS oOecleucHue
HU3KOTO YPOBHSI DHEPromoTpeOSieHHs yCTpoicTBa. UeM HMXKE 4YacTOTa CHHXPOHHU3AIUU CUCTEMBI, TEM
MEHBIIIC MOTPeOJICHUE 3NeKTPodHeprun. [103TOMyY B Y3KOIOJIIOCHON CUCTEME C HU3KOW CKOPOCTHIO Mepeadn
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JaHHBbIX, TaKOM KakKk CHCTeMa OHHOCCFMCHTHOﬁ nepeaavyu, MOXKET ObITh OOecIleueHa BO3MOKHOCTh
MMOPTAaTUBHOCTHU U JICTKOCTHU NMMPUCMHHKA.

2.8 HMepapxuyeckas nepeaavyu U YaCTHYHbIN NPUEM

[Ipu TpexcermMeHTHOI mepenade MOXKHO 00ecneunTs Kak OJHOYPOBHEBYIO Iepenavy, Tak i HepapXUIecKyIo
nepexauy. [Ipu nepapxuueckoil mepenade CymecTBYOT aBa ypoBHSI — A u B. [lapameTprl mepegadn cxembl
MOJYJIALMN HECYIIeH, CKOPOCTH KOJUPOBaHWS BHYTPEHHETO KOJa W TPOJOIIKHTEIBHOCTh BPEMEHHU
MIepEeMEeXEeHHSI MOXKET OBITh H3MEHEHA Ha Pa3IMYHBIX YPOBHSX.

LleHTpaNbHBI CETMEHT HMEpPApPXUUYCCKON IMepeadyd MOXKET MPUHUMATHCS OJHOCETMEHTHBIM MPUEMHHUKOM.
[Mockonbky umeercs ooOmas ctpykrypa ¢ cermenrom OFDM, oHOCErMEHTHBIN TPUEMHUK MOYKET YaCTUYHO
NPUHUMATh LEHTPaJbHBIM cerMeHT mnojHomnojocHoro curHana ISDB-T Bcerma, xorma B LEHTpaJbHOM
CErMEHTE MepeaacTcsl He3aBUCHMasI ITporpaMma.

Ha puc. 16 npencrasieHn npuMep Hepapxuueckoil nepeau u YaCTUYHOTO MpUeEMa.

PHUCYHOK 16

IIpumepHast cxeMa HepapXU4eCKOi nepegayu U YaCTHYHOI0 IpUEMa

VYpoBeHs A Vposens A | Yposens B

i XX

MysbTUILIEKCUP OBAHUE f

JTAHHBIX
CrpyKTypa Kaapa
CerMeHT JaHHBIX @ 1 Moayss OFDM
CriekTphl z z
\ s/
vV
YacTUIHBIN
pueM
OnHOCErMEHTHBIH NPUEMHHUK TpexcerMeHTHbIH IPUEMHUK
ISDB-Tg, ISDB-Tg,
BS.1114-16
3 ITapamerps! nepenaun

Cucreme F MOTyT OBITH IPHUCBOCHBI pacTphl KaHamoB 6 MI', 7 MI'tt witn 8 MI'm. [llupura moiocsr cermeHTa
ompeseNnsieTcsl Kak YeThIpHaaTas 4acTh IIUPUHBI KaHamia, T. €. 429 k[ (6/14 MI'w), 500 k['1 (7/14 MI ')
wm 571 x['m (8/14 MI'm). OmHako mMpHWHA TOJOCH CETMEHTa JOJDKHA BBIOMPATHCS B COOTBETCTBHHU
C CUTyalliei B OTHOILIIEHUH HAJIMYHUS YaCcTOT, CYIIECTBYIOIIEH B KaXK/I0¥ CTpaHe.

ITapametpsl nepenaun mist cuctemsl ISDB-Tgg mpencrapiens: B Taduie 9.
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TABJINIIA 9

Mapametpsl nepexaun ais ISDB-Tgg

Pexum Pexum 1 Pexum 2 Pexum 3

O6uee ancio cermentoB!” (N, = ng+ n.) 1,3

OranoHHbIH pactp kaHana (BWf) (MI'n) 6,7,8

Iupuna nonocs! cermenta (BWs) (x['1ir) BWf x1000/14

Hcnons3yemas mupuHa nonockl (BWu) (k') BWs x N, + C;

HUucno cerMeHToB MPU OTHOCUTENIbHON MOAYJISILUN ny

Uucno CerMeHTOB MPH KOTEPEHTHOW MOTYJISIIIAN ne

Paznoc necymux (Cy) (k') BWs/108 BWs/216 BWs/432

Yucno Total 108 X Ny + 1 216 X N, + 1 432 X Ny + 1

HECYIIUX Data 96 X N, 192 X Ny 384 X N,
Sp® 9% n, 18 x n, 36 x 1,
Cp®? ng+1 ng+1 ng+1
T™CC® n.+5xny, 2Xn.+10xny 4xn.+20Xny,
AC1® 2 %N, 4+ N, 8 X N,
AC2W 4% ny, 9 X ny 19 X ny

Monynsiuust Hecyen

DQPSK, QPSK, 16-QAM, 64-QAM

Uucno cuMBOJIOB Ha Kajap

204

[Mone3nas mmmrensHOCTH cuMBoa (7,) (MKC)

1 000/C;

JnutensHOCTh 3a1MTHOTO MHTEpBana (7y,)

1/4,1/8, 1/16 mmm 1/32 - T,

O6mas tenbHOCTh cuMBoia (7) T,+ T,

JnutensHocTs Kazpa (7)) T, x 204

Ortcuerst BIID (Fy) 256 (Ny=1) S12 (N, =1) 1024 (N;=1)
512 (N, =3) 1024 (N;=3) 2 048 (N;=3)

Yacrora cuaxponu3saiuu orcuetoB BIID (F.) (MI'1) F,.=FJT,

BuyTtpennuii xox

CBepTOYHBIH KOJ
( ckopoctb komupoBanust = 1/2, 2/3, 3/4, 5/6, 7/8)
(matepuHCKH# KO = 1/2)

Buentnmii kon

Koz PC (204,188)

[TapameTp BpeMeHHOTO nepemexenus (/)

0,4,8,16,32 0,2,4,8,16 0,1,2,4,8

JuTensHOCTh BPEMEHHOTO TTEPEeMEKEHNUS

IX95 % T,

BII®: 6picTpoe nmpeobpazoBanne Dypre.
(O]

B Cucreme F ucronesyercs 1 wnm 3 cermenTta il Ciry’k0 3BYKOBOTO paJHOBEINAHHS, TOTJa Kak JF000€ YHCIIo
CErMEHTOB MOXET OBITh HCIOJNB30BAHO IS JPYTHX CIykO0, Kak, Hampumep, CIykKObl TEIEBU3MOHHOTO

paguoBemanus. (Cm. Cucremy C B Pexomennannun MCO-R BT.1306.)

(]

TpaHUIIE BCEH ITHPUHBI TTOIOCHI.
3)

“)

PIIC (paccestansiii unot-curaan) U HIIC (HenmpephIBHBIN MIIOT-CUTHAT) MOTYT UCHOIB30BATHCS U 9aCTOTHON
cuHXpoHm3anuu u oneHkr kaHamos. Yucmo HIIC Bximrogaer yrcno HIIC Ha Bcex cermentax u HIIC Ha BepxHei

TMCC nepenocut nHdopManuio 0 napamerpax nepenadu.

BK (BcriomoraTensHBIH KaHal) MIEPEHOCUT BCIIOMOTATENEHYIO HH(POpMAIHIO 0 paboTe ceTH.
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4 KonnpoBaHue HCTOUHHKA CUTHAJA

Crpykrypa mynbtuiuieka Cuctemsl F momHOCTRIO coOTBeTCTBYeET apxutekType cucreM MPEG-2, mostomy
MOTYT TepefaBarbcs nakerbl TpaHcnoptHoro noroka (IITIT) MPEG-2, conepxamue cxatblii 1uQpoBoi
3ByKoBO# curHai. B Cucreme F MOryT Takxke MpUMEHSATHCS TaKHE€ METOMBI CKaTHS IU(PPOBOTO 3ByKOBOTO
curHana, kak MPEG-2 ypoBus II (aymmo), ompenenennbiii B cranmapre MCO/MDK 13818-3, AC-3
(cranmapt cxaTtusi 1UGPOBOTO 3BYKOBOTO CUTHaja, ompeaencHHbii B Jlokymente ATSC A/52) u AAC
MPEG-2 , onpenenennsiii B crangapre MCO/MOK 13818-7.

5 MyJbTHIIEKCHPOBAHHE

Mynetumieke Cucremsl F - coBmectum ¢ TpancmopTHeIM — motokoMm (TII) MPEG-2  crannmapra
NCO/MDK 13818-1. Kpome Toro, ompeneneHsl Kaap MyibTHIUIEKca u geckpuntopsl TMCC ans
ruepapxudeckoil nepegauu ¢ onaum TIL.

Uro kacaeTcst BO3SMOKHOCTH MaKCHMAaJIbHOTO B3aMMOJEHCTBHS MEXITYy HECKOJIBKUMHU CHCTEMaMH IIH(PPOBOTO
paauvoBemanus, Hanpumep ISDB-S, pexomennyemoit B Pexomenmammun MC3-R BO.1408, ISDB-T,
pexomernyemoit B Pexomenmammn MC3-R BT.1306 (Cuctema C) 1 cUCTEMBI JJisl IPEIOCTABICHUS CITYKO
CITyTHUKOBOTO pPaIHOBEIIaHUsA (3BYKOBOTO) C WCIONB30BaHWEeM Tmonockl 2,6 I'Tm, pexomMeHmyeMoit
B Pexomennamu MC3-R BO.1130 (Cucrema E), To ¢ momoIbsio qanHoro uHTepdeiica ST CHCTEMBI MOTYT
OCYIIECTBISITH OOMEH MOTOKaMH paliOBEIIATEIbHBIX JAHHBIX C APYTHMHU CHCTEMaMH paJluOBEIIaHus.

5.1 Kanp myabsTumiiexkca

Jiga  ocyliecTBIeHMS HEpapXHUYecKoW Iepenaud ¢ ucnonb3oBaHueM cxeMbl BST-OFDM B cucreme
ISDB-Tsg onpenensiercst kaap wmyneturviekca TII B kontekcre cucrem MPEG-2. B cinyuae kampa
mysbTHIUIEKCa TI1 — 3TO HEMpepHIBHBIN MOTOK MaKeTOB TpaHcHopTHOTO MmoToka Puma-Comomona (ITTTI-PC)
mHoi 204 Gatita, cocrosmux u3 [ITI pnunol 188 GaiiToB u 16 6aliTOB HYJIEBBIX JaHHBIX WJIA YETHOCTU
PC.

JIMATeTsHOCTh Kaapa MYJIbTHIUIEKCAa KOPPEKTHpYeTcs Mo amurenbHocth kampa OFDM mytem mojacdera
[ITII-PC ¢ ucnosibp3oBaHUEeM TaKTOBOW 4YacTOTHI, BABOE OOJIbIICH, YeM TakTOBas dyactora oopaTHoro BIID
(OBIlI®) B cnyuyae OAHOCETMEHTHOHM mepemadd. B ciyuae TpexcerMeHTHOH MepeAayd UIUTENBHOCTD
MyJbTHKaApa KOppekTupyercss 1o jnurenbHocTd kKaapa OFDM  nyrem mnoacuera IITII-PC
C HCTIOJIb30BaHNEM TaKTOBOM 4acTOTHI, B UeThIpe pa3a Ooubliieif, yem TakToBast yactota OBIID.

6 KananbHoe konupoBaHue

B nanHOM paszzmene ommchIBaeTCs OJOK KaHAIBHOTO KOJMPOBAHMS, IO KOTOPOMY OCYILIECTBIISICTCS MPHUEM
[IAKETOB, OPraHW30BAHHBIX B KaJp MYJBTHIUICKCA, W HAIPaBICHUE KOAWPOBAHHBIX KaHAIBHBIX OJIOKOB
B 650k Moxyssiuu OFDM.

6.1 DOyHKIUOHAJIBHAS 0JI0K-CXeMa KOAMPOBAHUS KaHAJIA
Ha puc. 17 nmokazana pyHKIMOHABHAs OJIOK-cXeMa KOAUpOBaHUs KaHana cucteMbl [SDB-Tgp.

CoBnajicHue JUTUTENBHOCTH Kajpa MyJbTUIUIekca ¢ kagpom OFDM nocturaercs myTtem mojcuera 0aiiToB B
KaJpe MYJBTUIUIEKCA C HWCIOJIb30BaHHEM OOJBINEeH TaKTOBOW YacTOTHI, 4yeM TakToBas 4actora OBIID,
OTIFICAaHHAS B TIPEBIIYIIEM pa3ieie.

Ha untepdeiice Mexny OJIOKOM MyJIBTHIIEKCa M OJIOKOM BHELIHETO KOJMPOBAaHUS TJIABHBIA OaliT Kaapa
MYJIBTUIUIEKCAa (COOTBETCTBYIOmMil Oaiity cuHxpoHuzanmuu [ITII) cumTaercs rnaBHBEIM OailiToM Kampa
OFDM. Ilpu omrcanny Ha ypOoBHE OWMTOB HAWOOJNBITHI 3HAUYAIWH OWT TJIABHOTO OalTa cunMTaeTcss OUTOM
cuaxpoHuzanuu kaapa OFDM.

IIpu TpexcermenTHOM MHOroypoBHeBoil mnepenade notok IITII-PC pazgensercs mo ABYM YpOBHSIM
B COOTBETCTBUU ¢ wuHGpopMmanueidl ympasieHus nepenadedl. Ha kaxaoM ypoBHE MOTYT OTHCIBHO
OTIPE/IETISATECS CKOPOCTh KOJMPOBAHMS BHYTPEHHETO KOJa C HCIPaBICHHEM OIIMOOK, CXeMBl MOJYJISLUU
HECYIIEH U JIUTENbHOCTH BPEMEHHOTO MEPEMEXKEHHUS.
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PUCYHOK 17

CxeMa KOAMpPOBaHUS KaHAIa

|
w l
Paccesnune butosoe Ceeprounoe ‘ [
p— KoppekTuposka N P | |
SHEPruu 3a1E€PIKKI epeMeIKeHIE KOJIMPOBAHHUE g ‘
|
ARRREEEEE : ‘ :
| ! . ! |
I Mynbrumiexc- | Buemnnit kox : S : Moyssiuus |
} CHpOBaHNE : PC (204,188) e : OFDM 1
L | | T ‘
| Lo |
! Paccesnue KoppekTHpoBka burosoe N Ceeprounoe | ! ! |
| SHEPruu 3aICPIKKH NEPEMEKECHNUEC KOJIMpOBaHUE | | :
| | |
|
|
Ilycteie [ITII-PC : L,,,,,,,,J
! |
| |
| Hepapxudeckas nepenaua |
L a
BS.1114-17

6.2 BHemHee koaupoBaHue

Yxopouennstit kon PC (204,188) mpumensiercs k kaxaomy [1TII MPEG-2 nns co3maHus 3aldiieHHOTO OT
omubok I1TII, xoropsim sBnsiercst [ITII-PC. Kon PC (208,188) MoxeT HCIpaBIsATh A0 BOCBMHU CIyYalHBIX
OIMMOOYHEIX 0aliTOB B MPUHATOM CJIOBE JUTHHOH 204 OafiTa.

Topoxaaromuit momueoM muast mons: — p(x) =x"+ x*+ X+ x7 + 1.
oposkmaromuii momaroM 1t koma: — g(x) = (x — A)(x — A)(x = A)(x =A%) -+ (x = A1),
rae A= 02,

Cnenyetr ormeTuth, uto mycteie [ITII, mocTtynaromue U3 MyJIbTUIUIEKCOPA TaK)Ke KOAUPYIOTCS B IaKEThI
PC (204,188).

[TIT u [ITI-PC (ITTII ¢ 3ammuroii ot omubok kogom PC) MPEG-2 noka3zans! Ha puc. 18. IITII ¢ 3amuToit
ot ommbok koxoM PC naseBatorces taxke [1TII mepemaun.

PUCYHOK 18
ITH MPEG-2 u IITH-PC ( nepexaya IITII)

MyJIBTHILIEKCHPOBAHHBIE
TPaHCIOPTUPYEMbIC JaHHbBIC
MPEG-2 187 6aiir

1 Oaiit
CUHXPOHU3AINN

a) [ITIIMPEG-2

MynbTUIIIEKCHPOBaHHbIE
TPaHCIIOPTUPYEMbIE JTaHHbIE 16 GaliTOB 4eTHOCTH
MPEG-2 187 6aiit

1 Gaiit
CHHXPOHHU3ALMH

b) IITII-PC (nmepemaua I1TIT), I1TII, 3amumennsie ot omubok kogoM PC (204,188)

BS.1114-18

6.3 Paccesinue 3Heprumn

I[J'ISI O6€CHC‘ICHI/I$I COOTBCTCTBYIOIINUX JABOUYHBIX TIEPCXOJ0B [JAaHHBIC, MOCTyHaromue wu3 ACIUTECII,
pacnojiararotcs B CJ'IyLIaI\;IHOM nopAaake € IMOMOIIBIO ,I[BOPI‘lHOfI HCCBZ[OCJ'Iy‘{aI\/'IHOf/JI II0CJICO0OBATCIBHOCTHU
(JITICI).

IMonmmaoM mytst reneparopa JAIICII umeet Bua:

gx)=x"+x"+1.
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6.4 KoppekTuposka 3anepkkn

[Ipu nepemexxeHnu O6aMTOB 3aJepiKKa, BbI3BAHHAS MPOIECCOM MEPEMEXEHHS, Pa3iIndaeTcsl B 3aBHCHMOCTHU
OT TOTOKOB pa3HBIX YPOBHEH M OT HX CBOHCTB (T.€. MOAYJSIMH W KOAMPOBAHHA KaHajoB). Jlis
KOMIICHCALIMN pa3luuusl 3a[CpKKH, BKIIOYas yCTpaHEHHE NMEPEMEXEHHs B NMPHEMHHUKE, Ha Mepefarolien
CTOPOHE Iepesl OUTOBBIM IEPEMEKCHUEM BBIIIOIHACTCS KOPPEKIUS 3aAEPKKH.

6.5 ButoBoe nepemexenne (mepeMe:keHue MeKIY KOJIaMM)

CBepToyHOE OHWTOBOE TIEPEMEKCHHE IUTCIBHOCThIO [ = 12 mpuMeHseTcs K paHAOMH3HUPOBAHHBIM H
3aIUIIEHHBIM 0T OomuoOok 204-0aliToBeIM TakeTaM. [lepemexeHue MOXKET COCTOSITh U3 [ = 12 BeTBeH,
LIUKIUYECKA COSAMHAEMBIX C BXOJHBIM MOTOKOM OaliTOB C MOMOIIbIO BXOJIHOTO Hepekimtovarens. Kaxnas
BETBb j JOJDKHA OBITH PETUCTPOM CABHIa, PEATU3YIOIIAM MMPUHIIMIT "TIEPBBIM MPHIIENT — IEPBBIM 00CITyKeH"
(FIFO), mmuuoti j x 17 OabitoB. Sueitku FIFO wumeror o0bem 1 0aliT, a BXOIHOW W BBIXOAHOH
TIePEKITIOYATENH JOJIKHBI OBITh CHHXPOHU3HPOBAHBI.

YcrpaneHue mepeMexeHus, B MPUHIIMIE, aHAIOTHYHO MEPEMEXEHUI0, HO yKa3aTeld BETBEU HaIpaBJICHBI
B 00paTtHyI0 cTOopoHy. OOIias 3aj7epKKa, BbI3BaHHAs IEPEMEKCHHEM U €ro YCTPaHEHUEM, COCTaBIISICT
17 x 11 x 12 6aitToB (uto cootBercTtByet 11 ITTII).

6.6 BuyTpenHee kogupoBaHue (CBEpTOYHOE KOAMPOBAHUE)

Cucrema F jnomyckaer wucmojib30BaHue MEepGOPUPOBAHHBIX CBEPTOYHBIX KOJOB, OCHOBAaHHBIX Ha
MaTEPUHCKOM CBEPTOYHOM KOJIe CO CKOpPOCTBIO 1/2 m ¢ 64 coctossHUAMU. CKOPOCTH KOJUPOBAHHS KOJOB
coctaBisroT 1/2, 2/3, 3/4, 5/6 u 7/8, 4To MO3BOJSAET BHIOHpATh HAHMOOJIEE MOXOIAIIEE CBOMCTBO KOPPEKITHH
OMUOOK JUIsl JaHHOW YCIYTM WM CKOPOCTH IMepeladyd JaHHBIX B YCIIyrax, MPeAOCTaBIIIEMbIX CHUCTEMOMN
ISDB-Tsp, BKiItOuUas yciyru Ui MOABMXKHBIX yCTpoHcTB. [lopokaaromuMy MOJMHOMAaMH MaTEpPUHCKOTO
kona sBisttorcd Gy = 171 ans Beixoga X v G, = 133 A1 BeIxoga Y.

7 Mopyasiuust

Kongurypanus Omoka mMomynsinuu mnokazana Ha puc. 19 u 20. [locme OMTOBOrO MEepeMEKEHUs NaHHBIC
KaXXIO0T0 YPOBHSI OTOOpaXKaroTCs B KOMIUIEKCHYIO 00J1acTh.

7.1 Koppexuus 3agep:KKu 1Jis1 mepeMeKeHust OMTOB

[lepemerxeHre OUTOB BBI3BIBaeT 3aAepKKy 120 KOMIUIEKCHBIX NaHHBIX (I +j()), Kak OMUCaHO B CIEMYIOIIEM
pazmene. Ilyrem moOaBiieHHWs HaIekKaIled 3amep)KKU 3HAUYCHHWE OOIMIeH 3alep)KKH IepemaTduka
U IpUEMHHKA KOPPEKTUPYETCS Ha BETMUMHY ABYX cuMBOJ0oB OFDM.

7.2 IlepemexxeHue 6MTOB M 0TOOpakKEeHHE

Jtst 9TO# cucTEMBI MOXKET OBITH BEIOpaHa 0/IHA U3 cienytonmx cxeM moayisiuu: DQPSK, QPSK, 16-QAM
nu 64-QAM. IlocnemoBarenbHas TOCHEAOBAaTEIBLHOCTh OHTOB Ha BBIXOAE BHYTPEHHETO Kojepa
peoOpasyeTcs B 2-0MTOBYIO MapaJuIeNbHYIO ITOCIEA0BATENBHOCTD U MpeTepneBaeT otodpakenue B DQPSK
co caBurom Ha /4 unu orodpaxenue B QPSK, Omarogaps yemy ocyuiecTBiseTcs JOCTaBKa # OUTOB JaHHBIX
ocu I mw ocm Q. Yumcino n MOXKET 3aBHCETh OT ammapaTHoOW peanm3anuud. B cioygae 16-QAM
MOCIICIOBATEIILHOCTE MpeoOpa3yeTcst B 4-0MTOBYIO MapalljIeIbHYI0 TIOCIeA0BaTenbHOCT. [Ipu 64-QAM oHa
npeoOpazyercss B 6-OMTOBYI0  mapajjieNibHYI0 — IOCIeAOBaTeldbHOCTh. [locnme  mocienoBaTesbHO-
MapajuleIbHOTO  Mpeo0pa3oBaHUsl TepeMeXeHHe OWTOB BBIMONHSAETCS IIyTEM BCTaBKU — 3aIEPiKKH,
MaKCHUMaJbHas BEIMYNHA KOTOpPO# cocTaiseT 120 OuToB.

7.3 CerMeHT JaHHBIX

CerMeHT JaHHBIX ONpeesIeTcs Kak TabIrIla aapecoB KOMIUIEKCHBIX JaHHBIX, B COOTBETCTBHH C KOTOPOI
JIOJDKHO OCYIIECTBIIATHCS MPEoOpa3oBaHKe CKOPOCTH, BpEMEHHOE NIEPEMEKCHUE U YaCTOTHOE MEePEMEKEHHE.
CerMeHT JaHHBIX COOTBETCTBYET YacTH JaHHBIX cerMmeHTa OFDM.
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PUCYHOK 19
Buiok-cxema moayasnuu
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PUCYHOK 20
Kondurypanus 0,10ka Moayisiiuu Hecyuiei
Monynsms Hecymei
O YerpoiicTso - YerpoiicTso
nepeMeKeH st OUTOB orobpaskenus DQPSK O
0 YerpoiicTBo | YerpoiicTBo
nepeMeKeHHs: OUTOB v orobpaxkenus QPSK O
] —O— —O—
Koppekruposka
3a/ICPKKI - VerpoiicTBo R VerpoiicTBo
nepemMexeHus: OUToB orobpakenus 16-QAM O
0O YerpoiicTBo N YerpoiicTBo
nepeMeKeHus: OUTOB otoOpaxxkenus 64-QAM O
BS.1114-20

7.4 CuHTe3 NOTOKOB JaHHBIX YPOBHeEI

Ilocne Toro kak KOMILUICKCHEIS JaHHBIC ObLIH NOABCPIrHyThl KAHAJIBHOMY KOJAUPOBAHUIO U npeo6pa30BaHmo,
OHHU CMMBOIJI 3@ CHUMBOJIOM HallpaBJIAKOTCA B IPEABAPUTCIIHEHO HA3HAYCHHBIC CCIMCHTBI JaHHBIX.

JlaHHble, COXpaHEHHBIE BO BCEX CETMEHTaxX [aHHBIX, IUKIWYECKU CUHUTHIBAIOTCS C YacTOTOH, paBHOU
taktoBor yactote OBII®, 3areM BhIMOMHAIOTCS MpeoOpa3oBaHUsS CKOPOCTEW M CHHTE3 IMOTOKOB JaHHBIX
YPOBHEH.

7.5 Bpemennde nepemeskenmne

Ilocne cuHTE3a OCYILECTBISCTCS CHMBOJBHOE BpEMEHHOE IepeMeXeHHe. J[MUTenpHOCTh BPEMEHHOTO
nepemexenust n3mensaercs ot 0 10 1 ¢ u JomkHa OBITH ONpeaeseHa A KaXI0T0 YPOBHS.
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7.6 YacToTHOE MepeMerkeHne

YacToTHOE  TIEpEMEXKEHUE CKJIQJBIBAETCI M3  MEKCETMEHTHOIO YaCTOTHOTO  MEpPEMEKEHUS,
BHYTPUCETMEHTHOTO BpAIlEHHsS HECYIIMX U PaHIOMHU3ALUMU MOPSAAKA CIENOBAHUS HECYUIUX B IpeAenax
CerMeHTa. MEXCErMEHTHOE TMEpPEMEXEHUE HECYIUX IPOUCXOJUT B TMpeesax TIpPyNIbl CETMEHTOB,
B KOTOPBIX HCIIOJB3YETCS Ta K€ CXeMa MOIYJISIUU. MEXCErMEHTHOE YacTOTHOE IMEePEMEKEHUE MOMKET
MPOU3BOUTHCS TOJIBKO IIPU TpeXCerMeHTHOU nepenaye. [locie BpalieHus HeCyIMX paHAOMU3alIMs TOpsIIKa
CJICJIOBAHUS HECYIIUX OCYIIECTBIISICTCS B COOTBETCTBUU C TAOJUICH paHIOMHU3AIIH.

7.7 Ctpykrypa kaapa cermenta OFDM

CermeHThl KaJpoB pacrnojaratorcs mo kaapam cermeHta OFDM uepes kaxasle 204 cuMBona myTeMm
noOaBieHns Takux mmioT-curHanos, kak CP, SP, TMCC u AC. ®a3za mogymnsamuu CP ¢dukcupyercs Ha
kaxaoMm cumBoie OFDM. B ciyyae meTona KOTepeHTHOM MOIYJSANMU MHIOT-curHan SP BcTammseTcs
B KOKAYIO IBEHAATYI0 HECYIYIO U B KXl ueTBepThlii cuMBo1 OFDM. [l ynpaBneHus NpueMHUKOM
Hecymass TMCC mnepeHocuT MHGOpPMALUIO O TaKUX MapaMeTpax IMepeladd, Kak MOAYJSLUs HEeCyIIeH,
CKOPOCTb KOAUPOBaHUA U BpeMs nepemeskenus. Hecymast AC nepeHOCHT BCIIOMOTaTeNIbHYO.

8 CrnekTpajbHas Macka

CrexTp M3Iy4aeMoro CUTHaia MPH OJHOCETMEHTHOH Tepeaade sl CHCTEMBI C IIMPHHON MOJIOCH CETMEHTa
6/14 MI'm nomxeH OBITh OTpaHUYCH MACKOH, onpeneiaecHHoNn Ha puc. 21 u B Tabmure 10. YpoBeHbs cUTHANIA
Ha YacTOTaxX, HaXoJsAIuXcs BHe moiyockl mmpuHOW 429 k[ (6/14 MI'), MoxeT OBITh CHIDKEH ITyTeM
MPUMEHEHUS COOTBETCTBYIOLIEH (DMIIBTPALH.

PUCYHOK 21

CnekTpaJjibHasi MaCKa VISl CATHAJIa oqHOCerMeHTHOH cucteMblISDB-T,,

(mmMpuHa mosochl cermenta = 6/14 MI'n)
0

-10

-20

=30

B / \

—-60
-3 000 -2 000 -1 000 0 1 000 2 000 3000

OTHOCUTENBHBIN ypOBEHB (1b)

OTKIIOHEHHUE OT HeHTpaHBHOﬁ YaCTOTBI CUI'HAJ1a

onHocerMeHTHOH cructeMbl [ISDB-T;, (xI'1) BS.1114-21
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TABJINIIA 10

ToukH U3JI0MAa CNIEKTPAJILHON MACKM /ISl OTHOCETMEHTHO nepeaaun
(IMPHUHA MOJIOCHI YACcTOT cerMeHTa = 6/14 MI'm)

OTK/I0HEHHE YACTOTHI OT HEHTPAJIbHON YaCTOThI .
OTHOCHTE/ILHBIH YPOBEHb
nepeaaBaeMoro CUruaJjia (1B)
(xI')
+220 0
+290 =20
+360 =30
+1 790 -50

[MPUMEYAHUE 1. — Ciextp u3ny4aeMoro curHajia u3MepseTcs ¢ MOMOIIBI0 aHanm3aTtopa crekrpa. [lupruHa moaocsr
pa3pelIeHns aHaIM3aTopa CIeKTpa JobKHA ObITh ycraHoBIeHa Ha 10 k[ wim 3 x['m. YTo kacaeTcss BUAEOCUTHAIIA, TO
IIMPHHA TOJIOCHI pa3penieHust AokHa ObTh ycraHoBieHa Ha 300 I'm wmmm 30 k[ w0 JKenaTenbHO OCYIIECTBIIATH
yCpeIHEHHE BHUIEOCHTHaba. /Jluama3oH 4acTOT yCTAaHABIMBACTCS HAa MUHHMMAIbHOE 3HAU€HHWE, HEoOXoaumoe Ui
M3MEPEHNUS CIEKTPAIbHOM MAacKU MepeadH.

Pucynok 22 u Tabnuma 11 ompenensioT CHEKTpajbHYIO MacKy TPEXCETMEHTHOM Inepenadyd s CHCTEMBI
C IIMPHUHOH moJyockl cermenta 6/14 MI'n).

INPUMEYAHUE 1. — CrnektpaibHasi MacKa CHCTEM C NIMPHHO# moyiockl cermenta 7/14 MI'n u 8/14 MI't noymkHa ObITh
U3MEHECHA B COOTBETCTBHHU C (POPMO¥ CLICKTPA CHCTEMBI.

PUCYHOK 22

CrnekTpajbHas MacKa JJisl CHTHAJIa TpexcerMeHTHOI cucteMbl ISDB-T
(IIMpPHHA MOJIOCHI cerMeHTa = 6/14 MI'n)

~40 / \
L N

—60
-3 000 -2000  -1000 0 1 000 2 000 3000

OTHOCHUTENBHBIN YpOBEHB (Ob)
[
W
S
N
/

OTKJIOHEHHE OT LIEHTPaIbHONM YacTOThI CHTHAIa

TpexcermenTHOM cucrembl [SDB-T,, (k')
BS.1114-22
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TABJIMIIA 11

ToukH U3JI0MAa CNIEKTPAJILHON MACKM /ISl TPEXCerMeHTHOM nepeaauun
(IMPHUHA MOJIOCHI YACcTOT cerMeHTa = 6/14 MI'm)

OTK/I0HEeHHE YACTOTHI OT HEHTPAJIbHON YaCTOThI
CUT'HAJIA HA3eMHOro Hu¢poBOro 3ByKOBOI0 OTHOCUTE/IbHBIH YPOBEHb

paauoBeliaHust (ab)

(xI'm)
+650 0
+720 =20
+790 =30
+2220 =50

9 PaGouue paguouyacrorubie (PYH) xapakTepucTUKH

B orHomenmn cuctembl ISDB-Tgg ObITM TIpOBENEHBI OIEHOYHBIE WCHBITAHUS PAIHOYACTOTHBIX
XapaKTEpPUCTUK B Pa3IMYHBIX YCJIOBHSAX Tepenadn. B HacTosmeM pasfene OMHCAaHbl pPe3yIbTaThl
1a00paTOPHBIX UCITLITAHUH.

Beutn ipoBesieHb! TabopaTopHbBIe SKCIIEPUMEHTHI 110 YCTaHOBIIEHHIO Xapakrepuctukun KOb B 3aBucHMocTH
OT CIIy9afHOTO ITyMa M MHOToJydeBoro 3amupanms. M3mepenus KOb B 3aBucumoctr ot otHOmmeHus C/N
B KaHaJe Mepelaun ObLIM ITPOBE/ICHBI IPU CICAYIONUX YCIOBHIX (CM. Tabmuiy 12).

9.1 KOB B 3aBucumoctu oT oTHOmIeHUusi C/N B rayccoBOM KaHaJle

Jiist mody4eHus Ha BXOJle PUEMHUKA Pa3IMYHBIX OoTHOIIeHUH C/N ObUT HCIOJIB30BaH aIUTHBHBIN IayCcCcOB
myM. PesynbraTel mpenctaBieHsl Ha puc. 23, 24 u 25. DTH JaHHBIE MOXHO CPaBHHUTH C JAaHHBIMH,
[TOJTy9eHHBIMA Ha OCHOBAaHMH KOMITBIOTEPHOTO MOJETHPOBAHUS, TS TEMOHCTPAIMH TPHUCYIINX CUCTEME
mokasaresyieit paboTel. MOXKHO YBHIETh, UTO MOTEPH 3alaca Ha peam3aliuio, cocTapisiomue MeHee 1 ab,
6butr onydena npu KOB =2 x 10~ 10 nexoxupoanms ¢ momoipsio koma PC.

TABJIMLA 12
IMapameTpsbl nepeaayvu Npu JadopaTOPHHIX HCHBITAHUAX
Yucno cermeHToB 1 (monoca wacror: 429 kI'n)
Pexwm nepenaun 3 (mone3Has UIUTENbHOCTL cuMBoJIa: 1,008 mc)
Uwncno Hecymux 433
Mopaynauuu Hecyien DQPSK, 16-QAM, u 64-QAM
3amuTHEI HHTEPBAI 63 MKC

(k03 durMeHT 3amuTHOrO HHTEpBaa: 1/16)

CKOpOCTH KOIUPOBAHUS 1/2,2/3,3/4n7/8
BHYTPEHHEr0 KoJa

Bpemennoe nepemexenue 0u407 mc
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PUCYHOK 23

KOB nepen nexoquposanuem PC B 3aBucumoctu ot C/N

(Pexxum nepenaun: 3, mogyasmus Hecymeii: DQPSK,
BpeMeHHoe nepemeskeHue: 407 Mc): rayccoB KaHas

C/N (1B)

—ll— CxopocTs kogupoBanus: 1/2 (M3Mepernas)
—h— CropocTb KonupoBaHust: 2/3 (n3MepeHHas )
+ CKOpOCTh KOAUPOBaHUS: 3/4 (M3MepeHHast )
-------- Cxopoctb KonupoBanust: 1/2 (MoaeaupoBaHHasT)
—— - — CxopocTb KOIUpOBaHUs: 2/3 (MOAETHPOBAHHAS)

— — — Cxopoctb koxupoBanus: 3/4 (MoaenupoBaHHasT) BS.1114.23
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PUCYHOK 24

KOB nepen nexonuposanuem PC B 3aBucumoctn ot C/N

(Pe:xum nepempaun: 3, Mogyasiuus Hecymeii: 16-QAM,
BpeMeHHoe nepemeskeHue: 407 Mc): rayccoB KaHaj

KOBb

7 8 9 10 11 12 13 14 15

C/N (nb)
—l—— Cxopocts konuposanust: 1/2 (u3mepennas)
—&—— CKopocTh KOAUPOBaHHSE: 2/3 (H3MepeHHas)
+ CKropocTb KoaupoBaHust 3/4 (M3MepeHHast )
-------- CxopocTb KogupoBaHust 1/2 (MomenupoBaHHast)
—— - — CxopocTb KomupoBaHust 2/3 (MOAenMpoBaHHAS )

— — — CkopocTtb KonupoBanust 3/4 (MoaenupoBaHHas! )

16

BS.1114-24
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PUCYHOK 25

KOB nepen nexoquposanuem PC B 3aBucumoctu ot C/N

(Pe:xum nepempaun: 3, Mogyasiuus Hecymeii: 64-QAM,
BpeMeHHoe nepemeskeHue: 407 Mc): rayccoB KaHaj

1 s T T T T T
L
10"
10” * TS
K N\
2 10° lk \
: N
10" A »
\
10° \ ‘\§
i\ N\ \
10° = L) h
i 122 13 14 15 16 17 18 19 20 21 22 23 24 25 26
C/N (nb)
—l—— Cropocts koauposanus: 1/2 (u3mepenHas)
—h— Ckopoctb kopupoBaHust: 3/4 (M3MepeHHas )
—4@—— Cxopocts KoympoBanus: 7/8 (u3Mepennas )
-------- CropocTh KoaupoBaHust 1/2 (MozxennpoBaHHas)
——— - — CkopocTtb KoupoBaHust 3/4 (MoJeapoBaHHas )
— — — CkopocTtb KoupoBaHust 7/8 (MoaenpoBaHHast) BS.1114.05
9.2 KOB B 3aBucumoctu o1 oTHOWIeHUsA C/N B MHOI0JIy4eBOM KaHaJIe

Usmepenust KOBb B 3aBucuMoctd oT otHomieHuss C/N B MHOTOJIY4YeBOM KaHaye OBITM MPOBEICHBI
C MCIOJB30BaHMEM YCTPOWCTBA MOAEIMPOBAaHMS MHOTOJIyYeBOIO KaHana. VCHonb30Baluch 3HAYCHUS
OTHOLICHUSI YPOBHS IOJIE3HOI'O CUTHAJA K YPOBHIO HEXENATeJbHOIO WM Melaromero curiamna D/U
OCHOBHOTO CHMTHaJla M CHUTHaja ¢ 3aJep>kkoil, paBHble 3 u 10 nb. Bpems 3amepkku curxana ¢ 3anep>kKKoi
OTHOCUTENIBHO OCHOBHOTO CHTHaja OBUIO YCTAHOBJIEHO paBHBIM 15 Mkc. Pe3ynbraTel mpencTaBieHBI
Ha puc. 26.

9.3 KOB B 3aBucumoctu oT oTHomeHus1 C/N B pejieeBCKOM KaHaJie

Wsmepennss KOb B 3aBucumoctu ot ortHomieHuss C/N B MHOTOJIY4YeBOM KaHaje OBLIM IPOBEISHBI
C WCTIOJIb30BaHMEM YCTpPOICTBA MONEIMPOBAHHWA KaHajda C 3aMUpaHueM. VICIomp30Baics IBYXITY4EBBIH
pelieeBCKHIA KaHaj ¢ 3aTyxaHueM, a oTHomenue D/U nByx mydeit Obu1o ycraHoBieHO paBHbIM O nb. Bpems
3aJIep’KKH 3aJIeP’KaHHOTO CUTHANIa OBUIO YCTAaHOBJICHO paBHBIM 15 Mkc. Mcmonb30Baauch MakCHMallbHBIC
TOTUICPOBCKHE YaCTOTHI CUTHANA, paBHbIe 5 11 20 ['11. Pe3ynbTaThl pencTaBiaeHs! Ha puc. 27.
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KOB nepen nexoguposannem PC B 3apucumocru ot C/N

PHUCYHOK 26

(Pe:xum nepegaum: 3, ckopocTh KoaupoBaHus: 1/2,

BpeMeHHoe nepeme:xenue: 407 Mc): MHOT0J1y4eBblil KaHAJI

\

Monynsanus Hecymeit D/U

—— DQPSK 3 1B
—4&—— 16:0AM 3 1B
—@— 4QAM 3B
—{}— DQPSK 10 1B
—/\— 16-QAM 10 1B

—<>— 64-QAM 10 1B

12 14
C/N (1B)

BS.1114-26
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PUCYHOK 27

KOB nepen nexoquposanuem PC B 3aBucumoctu ot C/N

(Pexxum nepenaun: 3, mogyasmus Hecymeii: DQPSK,
CKOPOCTBh KoaupoBaHus: 1/2): nByxJ1y4eBblii pejieeBCKUIi KaHA

10"
NS
10°
= —
N\
8 3
g 10 :
N "
10" A\ \ <
N
n
10° \ —
‘\\ \\
\\
10 AN\
4 6 8 10 12 14 16 18 20 22 24 26 28
C/ N (nb)
u Bpemennoe nepemexenne: 407 mc
Yacrora 3aMupaHuii : 20 T'g
A Bpemennoe nepemexenue: 0 mc
YacroTa 3amMupaHuii : 5T
‘ Bpemennoe nepemexenne: 407 mc
YacroTa 3aMUpaHUi : 5T
O Bpemennoe nepemexenue: 0 mc
UYacTora 3aMHpaHMii : 20 I'o BS.111497
[puioxenue 4
udposas cucrema C
1 Oo0mmii 0030p cucTeMbl

B mudporoit cucreme C wucnonp3yercs texHoiorus IBOC, obGmerwaromas Baempenme DSB. DSB
o0ecreurBaeT paJuoBelIaTeIbHBIM OPraHU3alisiM BO3MOXKHOCTh TOBBIIIATh KA4ECTBO CBOEH aHAIOrOBOM
CITy’KOBI IyTeM MPEAOCTABICHUS 3BYKOBBIX MPOrpaMM 0oJiee BBICOKOH "BEpHOCTH", CHTHANA MOBBIILICHHOM
YCTOMYMBOCTH W  pacIIMpPEHHBIX BcHoMoraTenbHeIXx yciuyr. Texnonorus IBOC mnpenocrasmnser
panuoBeIIATEIFHBIM ~ OPTaHW3aIMsIM  BO3MOXKHOCTh ~ OCYIIECTBIISITH 9TO IOBBIIICHWE KadecTBa 0e3
HEOOXOOUMOCTH TIONyYeHHsT HOBBIX paclpeleNeHui crmekTpa Uil LHu(pPOBOro CHUrHajia, TO3BOJISSL
JNEUCTBYIOLIIMM CTAaHIMSAM TPAHCIMPOBATh T€ K€ NMPOrpaMMbl B aHANOroBod u uu¢posoi ¢opmax. D10
IIPENOCTaBIsieT F(PPEKTUBHBIE B OTHOIIEHUH HCIONb30BaHMUSA CIEKTpa CPEICTBA, KOTOPbIE 00ECHEUUBAIOT
palMOHANBHBIN NIEpeX0]l OT CYIIECTBYIOIIEH aHAIOTOBOH cpebl K IH(QPOBOMY Oy ayIIeMy.
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2 Yposuu IBOC

[HonpoGuble TexHuueckue xapakrepucTuku IBOC opranuzoBaHsl B BHAE MHOToypoBHeBoW moxaenn BOC
NCO. Kaxapiit ypoenb BOC cucteMbl pafnoBeIaHuss UMEET B MPHUEMHON CHCTEME COOTBETCTBYIOIIMN
YPOBEHb, Ha3bIBAE€MbIi OZHOPAHTOBBHIM YpPOBHEM. DYHKIMOHAIBHBIE BO3MOXKHOCTH 3THX YPOBHEH TaKOBHI,
4YTO OO0BEAMHEHHE HIDKHUX YPOBHEH NPUBOIUT K YCTAHOBJICHHIO BHUPTYQJIBHOH CBSI3U MEXKAY AaHHBIM
YPOBHEM M PaBHBIM €MY YPOBHEM C IPYTOU CTOPOHBI.

2.1 I'nOpugHbIi ypoBeHsb 1

Ha yposre 1 (L1) uudpoBoii cuctemsr C ocyriecTsisiercs npeodpa3oBanue HHOOPMAIIMOHHBIX CUTHAJIOB U
CUTHAJIOB yIpaBiieHus cuctemsl ypoBHA 2 (L2) B Boany IBOC st ocymiecTBiaeHHs Nepeaaydd B AUana3oHe
OBUY. MHbopManroHHbBIE CUTHANBI U CHUTHAIBI YIPaBICHHUS MEPEHOCATCS B ITUCKPETHBIX KaJpax Mepemayu
M0 HECKOJBKMM JIOTMYECKUM KaHajllaM dYepe3 TOYKH jpoctyna k ycayre (SAP) ypoBus L1. Dtu xamgpsl
nepeaayy Ha3bIBalOTCs Takke OJokaMu gaHHbIX yenyru L2 (SDU) u 6imokaMu ynpaBieHus: 00CITy)KUBaHHEM
(SCU), cooTBeTCTBEHHO.

biioxu SDU L2 pasnugarorcst pazmMepoM B (GOpMaToM, B 3aBUCHMOCTH OT PEKHMa OOCITYyKUBaHUA. Pexum
00CITY>KUBaHUS, SIBISIOIINICS TJIABHOW COCTABIISIONICH YIPABICHUSI CHCTEMOM, ONPEAEIISIET XapaKTePHCTHKH
nepefayn KaXIoro JOTWYecKoro kaHana. [locnme mpoBeaeHHWsl OLIGHKH TpeOOBaHWUM mpeniaraeMbIX
IIPUIOKEHUH BEpXHUE YPOBHU IPOTOKOJA BBIOMPAIOT PEKUMBI OOCIYKUBaHMSA, KOTOPbIC IIO3BOJISIOT
KOH(QHUTYpPHPOBaTh JIOTHUECKUE KaHAIbl HAaWIydmuM oOpa3oM. BONBIIMHCTBO JIOTHYECKHWX KaHAIOB
OTpaXkaroT TUOKOCTb, MPUCYIIYIO CUCTEME, KOTopasi oOecreynBaeT OAHOBPEMEHHYIO JOCTaBKY HHU(POBBIX
3BYKOBBIX CUTHAJIOB Pa3JIMYHbIX KJIACCOB U TaHHBIX.

Yposenr L1 momydaer Tarxke curHaisl ympaeieHus cuctemod B Bume SCU ot ypoBas L2. Curaamsl
YIpaBJICHHUS CUCTEMOH 00pabaThIBAIOTCS B MPOIIECCOPE YITPABICHUS CHCTEMBI.

B cnenyrommx paznenax mpencTaBiIeHO:

— KpaTKO€ OTHMCaHUE TUIIOB BOJH H CIIEKTPOB;

- KpaTKO€ OTHMCaHue YIPaBIECHU CHCTEMOM, BKITFOUAs JOCTYITHBIE PEKUMBI O0CITY KIBAHHS,
- KpPaTKO€ OTHCaHNE JIOTHIECKIX KaHAJIOB;

- BBHICOKOYPOBHEBOE  ONHCAaHHE KaXIoW W3 (YHKIMOHANBHBIX  COCTaBJISIONINX, BKIIOYAs
pamguounnaTepdeiic UM yposas L1.

2.2 Tunbl BOJH U CIIEKTPOB

[IpoexTHOE pemieHne obecneunBaeT THOKUE CpeAcTBAa BHEAPEHHS HUGBPOBON CUCTEMBI PaIiOBEIIAHMS ITyTEM
MIPEAOCTABIICHUS BOJH TPEX HOBBIX THITOB: THOPUIHOM, pACIITUPEHHON THOPUIHON M MTOJTHOCTHIO UG POBOT.
B rubpuaHbIX U pacIIMpeHHBIX THOPUIAHBIX THUIAX BOJH COXpaHseTcs aHaloroBelii UM curHai, Toraa Kak
B IIOJIHOCTBIO IM(POBOM BOJHE TAKOTO CHTHaja HeT. Bce Tpu THma BONH Xopowio paboTaioT B Mpenenax
pacnpezieieHHONH MacKH H3ITydeHUl B crieKkTpe, onpeaeneHHol denepanpaoit komuccueii o casizu (OKC).

Hudposoit curHan MOAyJIMpyeTCs C HCIONBb30BAaHHMEM OPTOTOHAIBHOTO  MYJBTUIUICKCUPOBAHUS
c pazzenenuem no yacrore (OFDM). OFDM mpencrasisier co0oil cxemy MNapajielbHON MOIYJISILINH,
B KOTOPOM MOTOK [JaHHBIX MOAYJIUpPYEeT OOJIbIIOE KOJWYECTBO MEpElaBacMbIX OJHOBPEMEHHO
oproroHaNbHBIX TomHecymux. OFDM cBoiicTBeHHa THOKOCTH, JIETKO OOECIEUMBAIONIAs BO3MOXKHOCTH
0TOOpaXeHHS! JIOTHUECKUX KaHAJIOB B Pa3IMYHbIC TPYIIIBI TIOAHECYIIHX.

BpemeHnHbIe mapaMeTpbsl CHMBOJIOB ONpeeneHbl B Tadmuie 13.

2.2.1 T'uOpuaHasi BOJIHA

B cnyuae ruOpuaHOl BOJMHBI UGPOBOI CHTHAN TEpelacTCs B MEPBHYHBIX OCHOBHBIX OOKOBBIX IOJIOCAX
C KQXIOW CTOpOHBI aHaioroBoro UM curHama. YpoBeHb MOIIHOCTH KaXI0W OOKOBOW ITOJIOCHI
pUOIM3UTENHHO Ha 23 nb Hipke 001Iel MOITHOCTH aHaoroBoro UM curHana. AHAJIOTOBBIN CHTHAT MOYKET
OBITh MOHO(DOHMYECKUM WIIM CTEPCO(DOHMUSCKUM M MOXKET BKJIIOYATH BCIOMOTATENBbHBIC KaHAJBI IS
aBTopusaruu cBs3u (SCA).



50

Pex. MCJ-R BS.1114-7

TABJIMIIA 13
BpemenHble napaMeTpbl CHMBOJIOB
BoruucienHoe
3HaYeHHe
HaumeHnoBanme napamerpa CumBoa | Exunuunmbi TouHoe 3HAYEHUE (10 yeThIpex

3HAYAI[HUX
pa3psioB)

Paznoc nognecymux OFDM Af I'u 1 488 375/4 096 363,4

[[upuHa UMKIAYECKOTO o HET 7/128 5,469 x 1072

npedukca

JnuTensHOCTh CUMBOJIA T c (1+o) /Af= 2,902 x 107

OFDM (135/128) - (4 096/1 488 375)

CkopocTb nepeaayu Ry I'm = 1/T; 3445

cumBosioB OFDM

JnurensHocTh Kanpa L1 Ty C 65536/44100=512- T, 1,486

CxopocTb mepenaan Ry I'n =1/Ty 6,729 x 107"

kanpos L1

JmutensHocTh O0110Ka L1 Ty ¢ =32-T, 9,288 x 1072

CkopocTb nepeaayu Ry I'm =1/Ty 10,77

60xo0B L1

JnurensHOCTh napbl T, ¢ =64-T, 1,858 x 107

60xoB L1

CKOpOCTh Nepeayu mapsl R, I'm =1/T, 5,383

6sokoB L1

Kanpsi 3agepxku, N HET paBHO uucity kanapos L1 3

00yCTIOBIICHHOM 3a/IepIKKH, 00YCIOBICHHOM

pasHooOpazueM pa3HooOpazmeM

2.2.2 Pacumiupennasi rudpuaHas BoJiHA

B ciydae pacmmpeHHOW THOPWIHON BOJHBI MIMPHHA TOJOCHI TUOPUAHBIX OOKOBBIX TOJOC MOXET OBITh
pacmiMpeHa B HampaBieHHH aHajoroporo ®M curHama [Uisl yBEJIWYEHHUS MPOIYCKHOM CIIOCOOHOCTH
nr(ppoBOTO CHUTHANA. DTOT JOMOTHUTEIBHBIN CIIEKTpP, PACIpelesieMblii ¢ CTOPOHBI BHYTPEHHEH TpaHUIIbI
Ka)XJI0# epBUYHOI OOKOBOH TIOJIOCHI, HA3BIBACTCS TICPBUYHOMN PACITUPECHHON OOKOBOM MOIOCOM.

2.2.3  Iloanoctbio nudpoBas BoJHA

HauGonee 3HaunTenbHOE YCOBEPIICHCTBOBAHUE CHUCTEMBI PeajHM3yeTcss B Cllydae TOJIHOCThIO IH(PpPOBOU
BOJIHBI, B KOTOPOW HET aHAJIOTOBOTO CHTHAJa, & MIUPUHA IMOJIOCH MEPBUYHBIX ITU(PPOBBIX OOKOBBIX MOJIOC
MIOJTHOCTHIO pacIIMpeHa, Kak B pacuIMpeHHON ruOpuaHoi BoHe. KpoMe Toro, BoJIHA ATOTO THITA MTO3BOJISIET
OCYIICCTBJIATh  Tiepenady [HU(POBBIX BTOPUYHBIX OOKOBBIX TIMOJOC 0oOJiee HU3KOW  MOIIHOCTH
B OCBOOOJUBIIIEMCS CIIEKTpe aHaoroBoro YM curHana.

2.3 Kanan ynpaBieHusi cuctemoit

ITo xamamy ympaBnerms cuctemoi (SCCH) TpaHCIOPTHPYIOTCS ITaHHBIC YIIPABICHHS M COCTOSHUS.
Wudopmarus 0 NepBUYHBIX U BTOPUYHBIX PEXKHMAaxX OOCITYKWBaHUS M CUTHAJBI YIPABJICHUS 3aJCPKKOM,
00yCIIOBIIEHHON pa3HooOpasueM, mepematorcs ¢ ypoBHsA L2 Ha ypoBenb L1, Torma kak wHMOpMAaIims
0 cMHXpoHU3anuu nepenaercs ¢ L1 na L2,

Pexumpl 0OCITy>)KMBaHUS OTPEAETSIOT BCE pa3pelleHHble KOH(WTrypamwmu JOTHYecKHX KaHajoB. Bcero
CYIIIECTBYET OJMHHAIIATH PEXKUMOB 00OCITYKUBAHUSI.

2.4 Jloruueckue KaHaJbI

Jlornyeckuii KaHan SBJIsSIETCS Tpaccod curHanga, mo koropomy Osoku SDU ypoBus L2 mpomyckarorcs
B KaJ[pax Irepenadn Ha ypoBeHb L1 ¢ KOHKpeTHOW KaTeropuei oOCIyKUBaHUS, ONMpPEAesIIeMON peXUMOM
oOcmyxkuBaHusi. YposeHb L1 1mdpoBoii cucrempl C  mpenocTaBiasieT AECSTbh JIOTHYECKHX KaHAJIOB
IIPOTOKOJaM Oosiee BBICOKOro ypoBHs. He Bce jlormueckue KaHaslbl UCIIOJIB3YIOTCS B KaXKIOM PpEXHUME
00CITyKHBaHUSI.
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2.4.1 IlepBu4HBbIe JOTHYECKHE KAHAJBI

Cy1iecTByeT 4eThIpe MEePBUYHBIX JIOTHYECKUX KaHalla, KOTOpbIE HCIOJB3YIOTCS KaK C THOPUIHBIMH, TaK U
C MOJMTHOCTBIO LU(poBbIMU BomHamu. OHu HaspBatorcsi P1, P2, P3 u kanamom ams mpenocTaBieHHs
nepBuyHOM ycrmyru nepexayun nasasix IBOC (PIDS). B tabmune 14 nmpencraBieHbl TEOpETHUECKHAE CKOPOCTH
nepeaayn uHGOpMaNKU, OOECIECUYNBACMbIE KaKIBIM IIEPBHYHBIM JIOIMYECKMM KaHAJIOM B 3aBUCHUMOCTH
OT MEPBUYHOTO peKuMa 00CITyKUBaHUS.

TABJIMLIA 14
TeopeTnueckue ckopocTH nepeaayu HHGOPMaNUM 10 NEPBUYHBIM JOTHYECKUM KaHAJIAM
TeopeTnueckasi CKOPOCTh NMeperaun
Peskum HHpopManumn
o0C.TyKUBAHHS (x6uT/c) Tun BoJaHbI
P1 P2 P3 PIDS
MP1 25 74 0 1 T'ubpunnas
MP2 25 74 12 1 Pacmmpennas rubpuaHas
MP3 25 74 25 1 Pacmmpennas rudpugHas
MP4 25 74 50 1 Pacmmpennas rubpuaHas
MP5 25 74 25 1 Pacmmpennas ruOpuaHas, MOITHOCTHIO IH(pOBast
MP6 50 49 0 1 Pacmiupennas rubpuanHas, MOJTHOCTHIO u(poBast
MP7 25 98 25 1 Pacmmpennas ruGpuaHast, HOJIHOCTBIO I(poBast

2.4.2  BropuuHble JOTHYECKHE KAHAJIBI

CymiecTByeT IIeCTh BTOPUYHBIX JIOTMUECKHX KaHAJOB, KOTOPHIE MCIIOJB3YIOTCS TOJBKO C MOJIHOCTBIO
uuppoBeivMu BomHamu. OHu HaszeiBatorcs S1, S2, S3, S4, S5 u xaHanmoM 11 IPEOCTaBICHUS BTOPUYHON
yeayru nepegadn ganabrx IBOC (SIDS). B tabmuie 15 mpencraBieHbl TSCOPETHISCKAE CKOPOCTH TTepeaadn
nH(popMarum, odecrieyuBaeMble KaKIbIM BTOPUYHBIM JIOTHYECKUM KaHAJIOM B 3aBUCHMOCTH OT BTOPUYHOTO
pekuMa 00CITyKUBaHHA.

TABJINIA 15

Ipu6auzuresbHbIe TeOpPeTHYECKHE CKOPOCTH Nepeaayn nHdopmManuu
M0 BTOPUYHBIM JIOTHYECKHUM KaHAJIaM

IIpubdau3uTeabHAsE CKOPOCTH Nepegauyu HHGOPMALUU
Pesxum (k0uT/c) THun BoJaHBI
00CIyKUBAHUS
S1 S2 S3 S4 S5 SIDS
MSI1 0 0 0 98 6 1 [MomHOCTHIO IIU(pOBast
MS2 25 74 25 0 6 1 IMomHoCTRIO TIHpOBast
MS3 50 49 0 0 6 1 [MonHocThiO IUdpOBas
MS4 25 98 25 0 6 1 IMomHoCTRIO TIHpOBast

243 @OyHKIUOHAJbHbIE BO3MOKHOCTH JIOTUYECKOT0 KaHajia

Jlornueckue kaHanel P1-P3 paspaboTaHel Al TpaHCIIOPTHPOBAaHMUS 3BYKOBBIX CHUTHAIOB U JaHHBIX.
Kanamer S1-S5 MoryT OBITH CKOH(QUTYPHPOBaHBI IS TEpEHOCAa MAaHHBIX WM 3BYKOBBIX CHTHAJIOB
oobeMHoro 3Byuanus. Jlormueckme kananmsl PIDS um SIDS paspaboranbl miist mepeHoca HWHGOPMALUH
00 yciyre nepenaun ganaeix IBOC (IDS).
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Ilokazarenn pabOTBl KaXOOTO JIOTMYECKOTO0 KaHala IIOJHOCTBIO OIMCHIBAIOTCA C IIOMOLIBIO Tpex
XapaKTEPUCTUYECKUX NTapaMETPOB: NIepeAadr, BpEMEHU 0XKMIaHUs U ycToiunBocTU. KOaupoBaHue KaHaJIOB,
0TOOpaXeHHE CHEKTpa, TIyOWHAa IMepeMeXeHHs M 3aJepikka, 0OyCIIOBJICHHas pa3HOOOpasueM, SIBISIOTCS
COCTABISIIOIIMMHM ~ 3THUX  XapakTEPUCTHUECKUX IapamMeTpoB. PexxuMm  oOCIyXMBaHUS  OJHO3HA4HO
KOH(QUIYpUpPYeT 3TH COCTABILIOIIME [UI1 KaKIOTO AKTUBHOI'O JIOTMYECKOrO KaHaja, 4YTO II03BOJIIET
yCTaHaBJIMBaTh Ha/JIEXKAIIHNE XapAKTEPUCTUUECKHUE TapaMETPBI.

Kpome Ttoro, pexum oOciyxuBaHHsS oOmpenenser (GopMHpOBaHHE KaJpOB M CHHXPOHHU3AIUIO KaJpOB
Mepesavn Mo KKIOMY JeHCTBYIOMEMY JIOTHIECKOMY KaHaIy.

2.5 DYHKIUOHAJIbHBIEC COCTABJISIOLHE

Hacrosmmit moapasaen BKITIOYaeT BEICOKOYPOBHEBOE OIMMCaHHME KaKIOro (yHKIMOHANbHOTO Onoka L1 u
CBS3aHHOTO C HHMM IOTOKa CUTHaNoOB. Ha puc. 28 mpencraBieHa ¢yHKIIMOHAIBHAS cxema obpaborku L1.
3BYKOBBIE CUTHANBI M JaHHBIE TIPOXOJST OT CaMbIX BBICOKHX ypoBHe# BOC Ha gu3nueckuii ypoBeHb, MOJIEM
yepe3 Touku SAP yposns L1.

2.5.1 Touxu gocTyna K ycjayre

Touku SAP ypousa L1 ompenenstor uHTepdeiic Mexay ypoBHsamu L2 u L1 cTaka mMpOTOKOJIOB CHCTEMBI.
Kaxxmprit mormaeckuii kanan u kaHan SCCH nMerot cBoro codctBeHHY0 TOUKy SAP. Kaskmbrit kaHaa BXOIUT
Ha ypoBeHb L1 ¢ AMCKpeTHBIMU KaJpaMmM Tepefadd, eAUMHBIMH Pa3MEepOM M CKOPOCTHIO, ONpenesieMbIMU
pPeXUMOM 00CITyXUBaHHUA. DTH KalIpbl nepeaaun ypoBHS L2 oObruHO HaspiBarorcs Omoxamu SDU u SCU
ypoBHs L2 .

2.5.2 CkpemOgaupoBaHue

Ora QyHKOMA pacrojiaraeT JaHHbIe B CIy4allHOM TOpSAKE B KKIOM KaHalle, ¢ TeM YTOOBI CriIaIuTh
1 OCJTA0WTH BIIMSHHUE TEPUOAMYHOCTEH CHTHAIA TP JEMOIYJISIIMA BOJHBI B OOBIYHOM aHajgoroeom UM
JIEMOYJISTOPE.

2.5.3 KopupoBanue kaHaj1a

B mudposoii cucreme C HCHONB3YIOTCS CBEPTOYHBIE KOAbI Butepou ¢ 3ddekTuBHON CKOPOCTHIO
KOAMpPOBaHHA 2/5. ITO CBEPTOYHOE KOJUPOBaHUE H0OABIAET U3OBITOUHOCTH B U(POBHIEC TaHHBIE B KAKIOM
JOrMYEeCKOM KaHasle Ul TOBBILICHUS €ro HAaJeKHOCTH NpPU HAIMYMU YXyALIeHUH B KaHaie. Pasmep
BEKTOPOB JIOTUYECKHX KaHAJIOB YBEIWYMBAETCS OOPAaTHO IPOIMOPIHUOHATBHO CKOPOCTH KOAWPOBAHUS.
Kondurypanus MeTonoB KOJUPOBaHUS OMpPEACISETCS PEXUMOM 00CTyKUBaHU. 3anepiKa, 00yCIOBIeHHAS
pasHooOpa3ueM, TakKe BBOAMTCA B OTHCIbHBIC JIOTMYECKHE KaHaibl. Ha BIXOJe KaHaJIbHOTO Kouepa
BEKTOPBI JIOTHYECKUX KaHAJIOB COXPAHSIOT CBOXO UAEHTHUYHOCTb.

254  Ilepemexenue

IlepemerkeHne 1Mo BpEMEHHM M YacTOTE HCIOJB3YeTcs Uil OciHalOJeHUsl BIMAHUS OLIMOOK B IAKETHBIX
CUTHalax. MeTonpl MepeMeKeHHUs aJalnTUPOBaHBl K YCIOBUSAM 3aMupaHus B auanazone OBY, a wux
KOH(HTYpauusi ONpenensieTcss PeKUMOM OOCITY>KHBaHUS. B KaXIOM JIOTHYECKOM KaHalle BBIMOJHSETCS
WHAUBUAYyalbHOE TepeMexeHue. |nyOnHa TmepeMexeHrss OCHOBaHAa HAa HCIIOJIb30BaHWM  KaHaua.
JMATEeTEHOCT TIEPEMEKCHISI B TIEPBUYHBIX 3BYKoBOro curHanax (Pl m P2) skBuBameHTHA OgHOMY Kaapy
L1. B aToM mpouecce Joru4eckue KaHaibl TEPSIIOT CBOIO MAEHTUYHOCTh. CTpPyKTypa CHTHala Ha BBIXOJE
yCTpOICTBa IepeMexeHusl UMeeT GopMy MaTpHULbl; KaXJas MaTpULa COCTOUT M3 OAHOTO WM HECKONBKHX
JOTMYECKUX KaHAJIOB WU CBA3aHAa C KOHKPETHOH dYacThio crHekTpa nepemaun. OOmas 3amepikka,
o0ycroBIIleHHas pa3HOOOpa3neM, BKIIIOUas MepeMexenne, coctanisier Tpu kaapa L1 (3 x 1,486 c).

2.5.5 OOpa0oTka curHaJIa yIpaBJIeHUs CHCTeMOW

Ora (hyHKIHUSA CO3IaeT MATPHUILY MOCIEA0BATEIEHOCTEH JAaHHBIX YIPABICHHSI CHCTEMOM, KOTOPBIE BKIIIOYAIOT
TMAHHBIE YIIPABICHUS W COCTOSIHHA (HAmpuMep, peknMa OOCITY)KMBAaHHWA), JJS BEIIaHHS Ha OIOPHBIX
MTOTHECYIITUX.
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PUCYHOK 28

@DyHKknHOHAIbHAA 0J10K-cxeMa UM paguonnTepdeiica ypopus L1
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Ora QyHKIus 3aKkperusieT 3a noanecymmumu OFDM matpuiipl, nmoiydaeMbie B pe3ysibTaTe MEPEMEKCHHS, U
MaTpuly ynpaBiaeHus. OOuH psa  KaxaAod JEHCTBYIOLIEH MAaTpUlbl, MOIy4aeMOW B pe3yJbTare
nepeMeKeHus, 00pabaTriBaeTcs B TEUCHHWE BPEMEHH 1y NIUTEIBHOCTH Kaxaoro cumBona OFDM mms
CO3JIJaHHsI OJHOTO BBIXOJHOIO BEKTOpa X, SBJISAIOIIMMCS YaCTOTHO-BPEMEHHBIM NPEACTABIEHUEM CHUTHAja.
OTtoOpakeHre CrenuanbHBIM 00pa3oM aXanTHpPyeTCs K YCIOBHSAM HEOJHOPOIHBIX TIOMEX U 3aBHCHUT
OT pexXuMa O0CITYKUBaHHUS.

BS.1114-28

2.5.6  OrtoOpaxenne noguecymunx OFDM
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2.5.7 Co3nanue curaajia OFDM

Orta ¢(yHkmsS co3maer UU(POBYIO YACTh CHTHajga BO BpPEMEHHOHW o00macTH. BXOmHBIE BEKTOPHI
npeoOpasyroTcss B CHOPMUPOBAHHBIH BO BPEMEHHOW OOJACTH WMITYyJIbC OCHOBHOW TIOJIOCHI  V,(f),
onpenenstonuii oqux cumBosn OFDM.

2.5.8 TIloacucrema nepeaaqu

Ota dyHKIMs GOpMHUPYET MMITYyJIBC OCHOBHOM MOJIOCHI 3amaeT (opMarT BOJHBI OCHOBHOW TONOCHI JIJIsI
nepepaun o kanaxry OBY. OcHoBHBIC MOA(PYHKITUN BKIIIOYAIOT CBS3BIBAHHWE CHMBOJIOB M IpeoOpa3oBaHue
C TIOBBIIIICHUEM 4YacTOTHl. KpoMe Toro, mpu mepenade rTuOpUIHON BOTHBI 3Ta (DYHKIHSI MOAYIUPYET CUTHAT
HCTOYHUKA ¥ O0BEIUHSICT €ro ¢ HU(POBBIM CUTHAIOM il (DOPMUPOBAHUS COCTABHOTO TUOPUIHOTO CUTHANA
s(t), TOTOBOTO IS TIepenadm.

3 DYyHKUNOHAJIbHOE ONIMCAHUE

3.1 BBenenue

biiok cozmanus curaama OFDM mpuHMaeT KoMIuteKcHbIe cuMBoJIbl OFDM B wacToTHON 0071acTH OT OJ10Ka
orobpaxenus: mogHecymux OFDM, a BBIXOIHBIC HMITYJILCHI BO BPEMEHHOW 00JIACTH MPEACTABIISIIOT cO00i
unpoByIo dacTh curHana nudposoit cucremsl C. KonnenrtyansHas 6ok-cxema cozganus curaana OFDM
npeJcTaBiieHa Ha puc. 29.

PUCYHOK 29

KonuenryansHas 0/10k-cxema co3ganus curiaja OFDM

Ot Groka oroOpakenust Hecymmux OFDM
X

n

Co3sganue curnaia OFDM

Y, (D)

K noacucreme nepenaun
BS.1114-29

Ha Bxop 010ka co3ganus curaaga OFDM nocTynaer KOMIUIEKCHBIM BeKTOp X, ATHHOHN L, MpeAcTaBIsSIOMNN
KOMILJIEKCHBIE COBOKYMHBIE 3HaueHus st kaxaod noanecymedt OFDM B cumBoine n OFDM. Brixomom
ooka co3manms curHata OFDM sBiseTcss KOMIUIEKCHAsE BOJHA ),(f) OCHOBHOHM ITOJIOCHI BO BpPEMEHHOM
o0J1acTH, nmpeacTaBsolas codoi nuppoByIo YacTh curHaia udposoit cuctemsl C s cumpoia n OFDM.

3.2 IHoncucrema nepexaun

3.2.1 Beenenue

[Moxcucrema mepemaun Qopmupyer BoiHy IBOC ocHOBHOM mojocel ansi mepemaunm no kaHamry OBY.
@DyHKIMM BKJIIOYAIOT CBA3BIBAHME CUMBOJIOB U IIpe00pa30BaHueE ¢ MOBBIIICHUEM 4acToThl. Kpome Toro, npu
nepegadye THOPUAHBIX M PaCIIMPEHHBIX THOPUAHBIX BOJH 3Ta (GYHKIHS 3aJepKUBAeT K MOAYJIHUPYET
AHAJIOTOBBIN CUI'HAJ OCHOBHOM IIOJIOCHI IIEpeA ero 00beIMHEHNnEM ¢ M POBOM BOTHOH.
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Ot Qynkumnu co3panus curiaga OFDM nHa Bxon 3Toro Momayis nocrymnaet kommiekcHas BoiHa OFDM y,(f)
OCHOBHOH TIIOJIOCBI BO BPEMEHHOW 00JacTH. AHAJIOTOBBIM CHTHAaJX OCHOBHOW MONOCHI m(f) BMecTe
C IOTIOJTHUTENBbHBIMY curHasaMu SCA sBIsieTCs TaK)K€ BXOIHBIM CUTHAIOM, MOCTYIAIOINM U3 aHaJOrOBOTO
HUCTOYHUKA TPHU Iepenade TMOpUAHONW M paciuupeHHON rubpunHoi BoiH. Kpome toro, ¢ ypoBHs L2 mo
KaHaJy YNpaBJICHUS Ha BXOJ IOCTYNAaeT AHAJIOTOBBIM CHTHAJI YIPaBICHUS 3aIep>KKOH, 00YCIOBICHHOI
pasnoobpasuem (DD). Ha Beixoze aToro Moayis coznaercs Bosia IBOC.

PUCYHOK 30
DyHKIHOHAJIbHASA 0JIOK-CXeMa MOACHCTEeMbI NlepeAayy rHOpUAHON/paclIMpeHHol THOPUIHOI BOJIH
Or OT aHAJIOrOBOIO Or Giioka co3anus
L2 HMCTOYHMKA curnaia OFDM
DD (Heobs3aTeIIbHO)
(aepe3 SCCH) m(7) noxHecyume SCA .(0)

3anepxka,
00yCIIOBIIEHHAS CBsI3bIBAHIE CHMBOJIOB
pa3HooOpasueM (T)

m (1) li

Amnanorossiit UM moxymsitop IpeoGpasoBanue BBEpX

Tonbko rubpugHas
U pacIivpeHHas
THOPU/IHAS BOJIHBI

s (7)
Bonna IBOC
BS.1114-30
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PUCYHOK 31

DOyHKIHOHAJIbHASA 0JIOK-CXeMa MOACHCTEMBI lepeaadu
MOJTHOCTBLI0 HU(POBOIi BOJIHBI

Ot OJI0Ka co31aHus
curnajia OFDM

¥, ()

CBsI3bIBaHUE CHMBOJIOB

(@)

IIpeoOpazoBanue BBepX

s (1)

v
Bonna IBOC
BS.1114-31

3.2.2  3apep:xka, 00yc0BJIeHHasi pa3HOOOpa3ueM

[Ipu pamuoBeraHuyl MPOUCXOAUT OOBCAWHEHWE THOPHUIHOW W pacIIMpEeHHON THOpHIHON BOJNH z(f) C
ananoroBsiM UM curnanom a(?). [lepBrimM marom k popMupoBaHuio curHana a(t) sisisiercs: npumenerne DD
K aHaJOroBOMYy CHTHaJly OCHOBHOW mosiockl m(f). but anamoroBoro curaama ympasienusi DD,
npuHuMaeMbiii ¢ ypoBHs L2 mo kanamy SCCH, ucnosns3yeTcsi BEpXHUMH YPOBHSAMH MPOTOKOJA MJIst
BBeJieHust win uckiatouenuss DD. Ecou DD pasna 0, To DD uckirouena; a ecii DD paBHa 1, To oHa BBeJieHa.
Korga DD BBezeHa, kK aHaJIOTOBOMY CHTHAly OCHOBHOM IOJIOCHI m1(?) IPUMEHSIETCS peTyIupyeMast 3aepKKa
T. 3ajiepKKa yCTaHABIMBAETCS TAaKOM, 9TOOBI CHTHAJ Ha BBIXOJE aHAJIOTOBOTO/IM(POBOTO cymmaropa a(t)
OB 3a7iepKaH OTHOCHTEIHLHO COOTBETCTBYIOMIETO IndpoBoro curHama z(f) Ha Ty B mudpoBoi cucteme
C ananoroBelii ¥ mU(GPOBOW CUTHAIBI MEPEHOCAT Ty JK€ 3BYKOBYIO MPOTpamMMy, MPH STOM Ha BBIXOJE
aHaJIOTOBOTO/IU(POBOrO CyMMAaTopa aHAJOTOBBIM 3BYKOBOH CHUTHAN 3afepikKaH OTHOCHTENFHO LU(POBOTO
3BYKOBOTO CHTHajma Ha 7T, 3amepikka MOXKET PETyJIHpPOBAThCS C IICNBI0 ydeTa 3a7ep)kek oOpaboTKH B
AHAJIOTOBBIX U IIHU(DPOBBIX LETISX.

3.2.3  Awnanorossiii UYM moayasaTop

B crmydae THOpHAHBIX M pacIIMPEHHBIX THOPUAHBIX BOJH aHAJIOTOBHIN CHTHAI OCHOBHOW IOJOCHI mi(f—T),
3aJiep’KaHHBIA COOTBETCTBYIOIIMM 00pa3oM, MOAYJIMPYETCS 10 4acTOTe i Co3laHus aHaynorooir PU UM
BOJIHBL, UACHTUYHOH CYIIECTBYIOUINM aHAJIOTOBBIM CUTHAJIAM.

3.24  AwnajoroBslii/unppoBoii cyMmmaTop

[lpu pamuoBemanyu THOPHIHBIX WIM PACHIMPEHHBIX THOPHIHBIX BOJH MOIYJIHPOBAaHHBIN aHaJIOTOBBIM
crmocoobom PY UM curHan oO0beIUHSAETCS ¢ MOIYJIMPOBAHHBIM ITHGpoBEIM criocoooMm PY curnamom IBOC
JUIS co3iaHus curHana s(f) nudporoii cucreMbl C. AHanorosas u mu(poBasi YaCTH BOJIHBI COCPEIOTOUYCHBI
Ha TOM K€ Hecylled 4acToTe. YPOBHHU KaxKA0H (pOBOil OOKOBOI MOJOCH B CIEKTPE BBIXOAHOTO CHTHAja
COOTBETCTBEHHO MacIITaOUPYIOTCs IyTeM oToOpaskeHus noguecyumx OFDM.
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33 Hcnonb3oBanne 0THOKAHAJIBHBIX PETPAHCJISATOPOB

[Mpumenenune moaymsauun OFDM B nudpooi cucreme C NO3BOJISIET 00ECIIEUUTH JKEIaeMOe MOKPBITHE 30H,
B KOTOPBIX UMEIOT MECTO 3HAUUTENBHBIC TIOTEPH CUT'HAJIOB U3-3a peibeda MECTHOCTH W/UJH 3aTCHEHHUs, IPU
UCTIONBb30BaHUN LHU(POBBIX OJHOKAHAIBHBIX PETPAHCIATOPOB WIM ONHOYACTOTHOH ceTH. THHHYHBIM
IIPUMEHEHUEM SIBJISIETCS CIIydai, KOr/la BCIEeICTBHE HAJTMUUS Top UM 00YyCIOBIEHHBIX pelabe(oM MECTHOCTH
MIPETSITCTBUI B 30HAX OOCIYKMBAHUS CTAHIIMHM yXY/IIAIOTCS KA4eCTBO MepeJadyd aHAIOTOBBIX U IMHU(POBBIX
CUTHAJIOB.

Hudposas cucrema C pabortaeT mpu 3¢GGHEKTHBHOM 3alTUTHOM HHTEepBalie MeXay cumBoamu OFDM,
paBHOM mpuMepHO 150 Mkc2. J[iisi HENOMYINEHUs CYIIECTBEHHBIX MEKCUMBOJBHBIX MOMeX 3(P(EKTUBHOE
MOKPBITHE B HAMPABJICHHH TMEPBHYHON CUCTEMBI M3IYUYCHHUS HE JODKHO MpeBbImaTh 22 kM. B dacTHOCTH,
OTHOIICHUE CUTHAlla MEPBUYHOrO TepellaTuiKa K CHTHAJY peTpaHcisTopa JA0KHO ObiTh He Menee 10 nb
B MECTOIOJIOKEHHAX, HAXOMIIUXCA Ha PAcCTOSHUU Oojee 22 KM OT peTpaHCIATOpa B HalpaBICHUU
MEPBUYHOM aHTeHHBI. KauecTBO mepeaun u pacCTOSHUS MEXKY OJHOKAHAIBHBIMY PETPAHCIATOPAMU MOTYT
OBITh ONITUMHU3UPOBAHBI MyTeM MPUMCHEHHSI HAPABJICHHBIX AHTCHH JIJIs1 3al{UThHI [JIABHOW CTAHIIHH.

34 CuHXpoHU3aIUS ¢ IJ1I00aJILHOI cucTeMOI onpenesieHusi MectonoJoxkenust (GPS)

B memsax obecniedeHuss TOYHOH BPEMEHHOM CHHXPOHHM3AaUMU AJsl OBICTPOTO BXOXKACHHUS B CHHXPOHHU3M
CTAaHUMH M CHUHXPOHM3ALUHU PETPAHCIATOPOB KaKIas CTaHIMS CHUHXpOHM3MpyeTca ¢ cucremon GPS.
OOBIYHO 3TO JOCTHUTraercsd MyTeM CHHXPOHH3ALMU C CHUTHAJIOM, KOTOPBIH CHHXPOHHU3MPOBAH IO BPEMEHHU
nyacrore ¢ GPS3. B ciygae OUC He MokeT OBbITH oOecriedyeHa OBICTpas HACTpPOWKa NPUEMHHMKA Ha
nepenavn, KOTopble He CHHXpOHU3UpoBaHbl ¢ GPS, mockonbKy OHM HE MOTYT OBITh CHHXPOHU3UPOBAHBI
C IPYTHMH CTAHIUAMU®,

4 YpoBHu 1M(PPOBHIX GOKOBBIX M10JI0C

B Tabmune 16 npuBeaeHB! JaHHBIC MACIITAOMPOBAHUS aMILTUTYABI Kaxkaou mogHecymieit OFDM B mpenemax
KaX10i nuppoBol OOKOBOM MOIOCH! AJISl THOPUIHOW, PACIIMPEHHON THOPUIHONW W MOJHOCTHIO HU(PPOBOH
BOJIH. 3HAa4YeHHs JUIsl THOPUAHBIX BOJH ONpezesieHbl OTHOCUTEIBHO OOIei MOIIHOCTA HEMOyTNPOBAHHON
ananoropoi UM wHecymed (mpuHUMaeTcs paBHOH 1). 3HaYeHHWsS IS TOJHOCTHIO ITM(POBOM BOJIHBI
OMpE/CNCHBl OTHOCUTENBHO O0INed MOIIHOCTH HEMOAYJIMPOBaHHOW aHanoroBoii UM  Hecymiei
(mpuHUMaeTcs paBHOM 1), KOTOpas AODKHA OBITH TepefaHa B THOPUIAHOM W PACHIMPEHHOM THOPHUIHOM
pexumax.

2 150 MKC COOTBETCTBYET PACCTOSIHUIO PACTIPOCTPAHEHHS 45 KM.

3 Cranuuu, cuaxponusupoBanssie ¢ GPS, oTHocATCs K ypoBHIO I: cpencTBa mepeaadn, CHHXpoHu3upoBanHeie ¢ GPS.

4 Vposens II: cpescTBa nepeaun, He CHHXpOHU3MpoBaHHbIe ¢ GPS.
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TABJIMLA 16
MacmrabupoBanue noaHecymeii OFDM
Ko>dduuuent Kosdpunuent
MacCIITAOUPOBAHMA MaCHITaﬁPII)OBa;-I it
O0o3Havenne ) amnnTy 1)
aMILUTUTYAbI
Boxosbie k03¢ Ppunuenta (OTHOCHTEJILHO
THn BOJIHBI Pexum (0OTHOCHUTEILHO N
110JIOCHI MacmTadupoBa- oBIIEli MOLHOCTH o01eil MOLIHOCTH
HUSI aMIUTUTYABI m m aHAJIOrOBOT0
aHAJI0rOBOI0
UM curnana) YM curnaja)
(ab)
I'ubpunHas MP1 ITepBuunble ay 5,123 x 107 —41,39
Pacuupennas MP2-MP7 [TepBuunbie a 5,123 x 1073 —-41,39
ruOpuIHAS
[omHoCTRIO MP5-MP7 IlepBuunbIe a; 1,67 x 107 -31,39
uugposas MS1-MS4 | Bropuumnsie as 5123x 107 —41,39
Bropuunsie as 3,627 x107° —44,39
Bropuunsie ag 2,567 x107° —47,39
Bropuunsie as 1,181 x 107 -50,39

()
@

Koaddunment macmrabupoBanust aMILIMTy 161 Ha 1uana3oH noaHecymux [BOC.

Koaddunment maciuradbupoBanust aMILIuTyJbl B 1b, n3MepeHHbIi B nosoce mupuHoit 1 k.

st TMOpUIHBIX U paCIIUPEHHBIX THOPUIHBIX BOJH 3HAYeHHs ObUIM BBIOpAHBI TakK, YTOOBI 0OINAs cpemHss
MOIITHOCTh B MEPBUYHON LUPPOBOH OOKOBOW mosioce (BepxHEeW WM HIbKHeH) Ovia Ha 23 nb Hmxe, yem
00111251 MOIIHOCTh HEMOIYIMPOBAHHOIN aHAJIOTOBOI HECyLIEH.

Jlist moHOCTBIO THMQPOBEIX BOJH 3HAYEHWS OBIIM BBIOpaHBI Tak, 4TOOBI OOIMIAas CPETHSAS MOIIHOCTH
B nepBUYHON 1udpoBoii OOKOBOI mojoce (BepxHeW wiu HUXKHeW) Obuta He MeHee uyeM Ha 10 nb BbIIe
o0IIIell MOIIHOCTH B THOPHIHBIX MEPBUYHBIX IUPPOBEIX OOKOBBIX mosocax. Kpome Toro, 3HaueHUs ObLTH
BBIOpAHBI TaK, 9TOOBI OOIIas CPeaHSAS MOIIHOCTH BO BTOPHUYHBIX IMH(POBBEIX OOKOBBIX IOJIOCaX (BepXHEH
W HIDKHEH) Obuta He MeHee yeM Ha 20 1B Huke oOIIel MOIIHOCTH B TOJHOCTHIO HMU(MPOBBIX MEPBUYHBIX
OOKOBBIX TOJIOCAX.

5 CrexTp 1J1s1 THOPUAHOTO peXUMAa

Hudposoit curHan nepenaeTcsi B MEPBUYHBIX OCHOBHBIX OOKOBBIX MOJOCAX C KAXKJOH CTOPOHBI aHAIIOTOBOTO
UM curnana. Kaxknas mepBu4yHas oCHOBHAasi OOKOBasi I0JIOCA COCTOUT M3 JECATH YAaCTOTHBIX YYacTKOB,
KOTOpBIE pacrpefeneHsl momHecymuMm 356-545 wmu ¢ —356 mo —545 (cm. puc. 32 u Tabmumy 17).
[ognecymme 546 u—546, Takke BXOAALIMEC B MEPBUYHBIE OCHOBHBIE OOKOBBIE IIOJIOCHI, SIBIISIOTCS
JOIOJTHUTENIbHBIMHU OIIOPHBIMU HOJHECYLIUMU. AMIUIMTY /1A IOJHECYIIEH B peiesiax NePBUIHBIX OCHOBHBIX
OOKOBBIX TIOJIOC PAaBHOMEPHO MacIUTaOuUpyeTcsi MyTeM NpUMeHEHHUs Kod(h(dHUIMeHTa MaclTadupOBaHUS
AMILTUTY JIBL.
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PUCYHOK 32

CrexkTp ru0puaHOI BOJIHBI — pe:kuM o0ciayxnanus MP1

(YpoBeHb 1M(ppOBHIX NOJHECYLIUX TAKOB, YTO 0011asi MOLIHOCTDH 3TUX Hecylux Ha 20 n1b Huke
HOMHUHAJIBHOM MOIIHOCTHU Hecylleii aHasorosoro YM curnaja)

JononaurensHas Huwxkaas nqudposast
GoxoBast rojoca

oropHas

HOJIHECYIIast

INepuunas

r OcHOBHast T

10 9acTOTHBIX
Yy4aCTKOB

Amnanorossiit YM curnan

Bepxusist uudposast  JlononHuTe bHAS

OOKOBas Mojioca

oropHast
MOJTHECYIas]

Sl
B |

10 gyacTOTHBIX
Y4aCTKOB

—198402 I'm
—546

—-129361 I'm
-356

0l

[Monnecymas 0

129361 I'm
356

198402 I'ry
546

BS.1114-32

TABJIMLIA 17
CBogHast nHopManus o cieKTpe THOPUAHOI BOJHBI — peskuM odcaykusanus MP1
YacToTbl Kosbu-
Ynopspgo- NOJHECYLIUX
Yucao HUEHT Jnanazon
Bokosas YyeHue HHTepBan (OT HeHTpaNIb-
YaCcTOTHBIX . Macmraou- 4acToT 3ameuaHus
noJioca YaCTOTHBIX | MOTHECYHIMX | HOWM 4acTOThbI
Y4YaCTKOB poBaHus T'm)
Y4YacTKOB KaHaJa) AMILTHTY b
(')
Bepxusis ¢ 356 ¢ 129 361 B(‘)‘;;?;ffenm o
MepBUYHAs 10 A 1o o ao 69 041 f)[no VIO Y
ocHOBHas 546 198 402 Py
nojHeCcyuryto 546
Huxass c-356 ¢ 129361 B(‘)‘;;’;ffenm o
MepBUYHAs 10 B 1o o ag 69 041 f)[no VIO Y
OCHOBHas ~546 ~198 402 PHY
MoJIHECY LY 10 —546
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6 CrexTp 1J151 paCIINPEHHOT0 THOPHIHOTO PeKUMA

Pacmmpennas ruOpuaHas BOJIHA CO3JaeTCs MyTeM J00aBICHUS MEPBUYHBIX PACIIUPEHHBIX OOKOBBIX TIOJIOC K
MEPBUYHBIM OCHOBHBIM OOKOBBIM TIOJIOCaM, UMEIOIIMMCS B THOPHIHON BOJHE. B 3aBUCHMOCTH OT pexxuma
o0CITy)XKMBaHHUA CO CTOPOHBI BHYTPEHHEH T'paHHIBI Ka)XI0i MEepBUYHONH OCHOBHOW OOKOBOHM MOJOCH MOTYT
OBITh T0OaBIEHBI OJIMH, JBA WU YEThIPE YaCTOTHBIX y4acTka. Kaxkmas mepBrdIHast OCHOBHasI OOKOBas 1ojIoca
COCTOMT M3 JIECSTH YACTOTHBIX YYaCTKOB W JIOTIOJIHUTEIBHOW OIOPHON MOJHECYIIEH, BKIIOYAOIIEH
nogHecymue ¢ 356 mo 546, wnu ¢ —356 mo —546. BepxHue nepBUUHBIC pacIIMpPEHHBIE OOKOBBIE TOJIOCHI
BKJTIOYAIOT momHecymue 337-355 (omuwH 4YacTOTHBIA ydacTok), 318355 (1Ba 9acTOTHBIX y4acTKa) WA
280—355 (4eThIpe YACTOTHBIX y4acTKa). HWXHUE MepBUYHBIC PAacIIMPEHHBIC OOKOBBIE MOJOCH BKIIOYAIOT
nogHecyne ¢ —337 mo —355 (oAMH YacTOTHBIA y4acTok), ¢ —318 mo —355 (Ba 9acTOTHBIX YYacTKa) W C
—280 mo —355 (4yeThipe 4acTOTHBIX y4acTka). [logHecyre B NEPBUYHBIX PACHIMPEHHBIX OOKOBBIX IOJIOCAX
PaBHOMEPHO MAaCIITAOMPYIOTCS ¢ TeM ke Kod(D(UIMeHTOM MacIiTaOMpOBaHUS aMIUIMTYABI dg, YTO
¥ TIEPBUYHBIC OCHOBHBIE OOKOBBIE TIOJIOCHI (CM. puc. 33 u Tabuiry 18).

PUCVYHOK 33

CnekTp pacuiMpeHHOi ru0pHIHOIi BOIHBI — pe:KUMBbI 00cayxuBanuss MP2-MP4

(YpoBeHs nu¢ppoBbIX MOJHECYIIHX TAKOB, YTO 001t MOIIHOCTD ITHX Hecymux Ha 20 1b HuKe
HOMMHAJIbHOM MOILIHOCTHU Hecyuleil anajgorosoro YM curnaJa)

Hmxnss mudpoast

OoKoBast rosoca Bepxusis uudpoast
JlomomHUTEILHAS GoKoBas nojioca  ALOTIOTHHTCIIbHASL
oropHas OropHast
HOHECYIas IlepBuunas IlepBuunas HoAHECymast

| | OcHoBHast |

\ | OcHoBHas
Pacmmpennas Pacmmpennas

AmnanoroBsiit UM curnain
10 vacToTHBIX [facrorHu [LacTormEig 10 gacTOTHBIX
Y4aCTKH Y4aCTKH
y4acTKOB 1,2 wm4 1,2 um 4 Y4aCTKOB
—198402 I'uy —129 361 I'u (-356) 0T 129 361 I'u (356) 198 402 '
546 546
(546) ~122 457 T (-337) (Momsecymas 0) 122 457 Tt (337) (46)
115 553 Ty (<318) 115 553 T'u (318)
101 744 Tt (-280) 101 744 Tt (280)

BS.1114-33
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TABJIMA 18
Kpartkas undopmaius o cieKTpe paclimpeHHoii rudpuaHoi
BOJIHBI — pe:KMMBbI 00cay:;xuBanusa MP2-MP4
YacToThl Kordpu-
Yucio Yuopsizo- TOAHECYIIHX IUEHT JAunana3zon
BoxoBas YyeHue HNuTtepBan (oT HEeHTpaIb-
noJioca HACTOTHRIX |- croTHBIX MO/IHECYINUX | HOM YacTOTHI macurragu- aacror Sameuani
Y4acTKOB poBaHus (T'w)
Y4YacTKOB KaHaJja) AMILTHTY, 1B
('m)
Bepxnss ¢ 356 ¢ 129 361 Brcmouaet
MepBUYHAS 10 A o 1o ap 69 041 JIOTIOMHHTCIBHYIO
ocHOBHas 546 198 402 OHOPHYIO
nogHecyuryto 546
Hixnsis ¢-356 ¢ -129 361 Biariotact
MepBHYHAS 10 B o o ap 69 041 FOTONHHTEIIBHYIO
ocHOBHas ~546 ~198 402 OHOPHYIO
nogHecyyto —546

Bepxnaa
NepBUYHAs ¢ 337 c 122 457
paciuupeHHast 1 A o o ag 6 540 Her
(1 wacroTHbIH 355 128 997
Y4acToK)
Huwxusis
MepBUYHAS c—337 c—122 457
paciuupeHHast 1 B o o ap 6 540 Her
(1 gactoTHbIH -355 -128 997
y4acToK)
Bepxusist
TepPBUYHAS c318 c 115553
pacumpeHHas 2 A 1o 1o ap 13444 | Her
(2 yacToTHBIX 355 128 997
ydacTka)
Huxuss
MepBUYHAS c-318 c—115553
pacumpeHHas 2 B o 1o ap 13444 | Her
(2 yacToTHBIX =355 -128 997
ydacTka)
Bepxusis
nepBUYHAas ¢ 280 c 101 744
pacupeHHas 4 A 1o 1o ap 27253 |Her
(4 gacToTHBIX 355 128 997
ydacTka)
Huxnss
NepBUYHAs c—280 c—101 744
pacupeHHas 4 B 1o 1o ap 27253 |Her
(4 gacToTHBIX =355 -128 997

ydacTka)
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7 CrekTp /151 NOJTHOCTHIO M (PPOBOr0 peRuMAa

[MonHocThi0 1HM(pOBast BOJHA CO3/AETCS MYTEM H3BATHS AHAJIOTOBOTO CHMTHAa, IMOJHOIO PacIIUPEHUs
MIOJIOCHI YaCTOT MEPBUYHBIX MUMPOBBIX OOKOBBIX MOJIOC U J00aBIICHUS BTOPUYHBIX OOKOBBIX IMOJIOC OoJiee
HU3KOW MOIIHOCTH B OCBOOOMBIIIEMCS CIIEKTpe aHanoroBoro UM curnama. CexTp MOJHOCTBHIO HH(PPOBOH
BOJIHBI TIOKa3aH Ha puc. 34.

PUCVYHOK 34

CreKTp NOJHOCTHIO HU(PPOBOii BOIHBI — pexkuMbl 00cay:xuBanuss MP5S-MP7, MS1-MS4

(YpoBeHb HH(POBBIX NOAHECYLIHX TAKOB, YTO 0011asi MOIHOCTH 3THX Hecymux Ha 10 16 Huxe
HOMMHAJIbHOI MOILIHOCTH Hecyuleil anajgorosoro YM curnaJa)

JomoHHTe MbHAS Hwxknsts undposast 6oxoBas monoca Bepxusts uudposast 60koBas nonoca JlonoMHHTE MbHAs
oropHast oropHas
NojIHeCyIas MOJTHECYIast
INepBuunas Bropuunas Bropuunas TlepBuunas
OcHoBHas Pacumpennas Pacumpennas OcHoBHas
10 vacToTHBIX 4 SamuieHHas SamuieHHas 4 10 yacTOTHBIX
9aCTOTHBIX [HaCTOTHBIX
YHaCTKOB yuactxa OcHoBHas OcHoBHasl yuacTka YHacTKoB
] I
Pacmmpennas Pacmmpennas
= 1] NEEEEE HEREN [T T
gl ¢4 10 yacTOTHBIX 10 4acTOTHBIX 4 5
g lac 2
[l | ysacrion yuacron | [[reme|
(=1 11 | I I | 11 i=
—198 402 T'x —129 361 I'n —69 404 'y 0l | 69 404 I'y 129361 I'n 198 402 I'n
(-=546) (-356) (-191) (Moxnecymas 0) (191) (356) (546)
—101 744 T'u {-97 021 'y 97 021 I'y | 101 744 'y

(-280) (-267) (267) (280)

JlononHuTtenbHast JlononuuTebHas
*10123891 T onopuas omopras 101381 I'rg
(=279) MOIHECYIIAsT TIOIHECYTIast 279
BS.1114-34

[ToMuMO JIiecSITH OCHOBHBIX YAacTOTHBIX YYacCTKOB B KaXIOW TMEPBHYHON OOKOBOH TMOJOCE TMOJHOCTBIO
UU(pPOBOM BOJTHBI UMEETCS YEThIPEe PACUIMPEHHBIX YaCTOTHBIX ydacTKa. B Kakgod BTOpHYHOH OOKOBOM
MI0JIOCE TAK)KE€ MMEETCS NECSATh BTOPUYHBIX OCHOBHBIX M YETHIPE BTOPHYHBIX PACIIMPEHHBIX YaCTOTHBIX
yuacTka. OJHaKo, B OTJIMYME OT IEPBHUUYHBIX OOKOBBIX I10JIOC, BTOPHUYHBIC OCHOBHBIE YAaCTOTHBIE YYAaCTKU
orobOpaxarorcst OKe K EHTPY KaHaja, a paClIMPSHHBIC YaCTOTHBIE YYacTKU — Aajbllle OT [EHTpa KaHaa.

B xaxmoit BTopruHON OOKOBOH TOJIOCE TaKkKe COACPKHUTCS HeOOJbIlas BTOpUYHAS 3alllUIICHHAs 007acTh,
cocrosmas u3 12 nonnecymux OFDM u onopubix noguecymux 279 u —279. bokoBbIe OIOCH HA3BIBAIOTCS
"3aIUIIeHHBIMA", TIOCKOJIEKY OHH PAaCIOJOXKEHBl B OONACTH CIIEKTpa, B KOTOPOW HaWMeEHee BEpPOSITHO
BIIMSHUC AHAJIOTOBBIX WM IMQGPOBBHIX MOMeX. JlomoTHUTENbHAsS OmopHas IOMHECYIIas pa3MemaeTcs
B eHTpe KaHana (0). YmopsaoyeHHe 4YacTOTHBIX YYaCTKOB BO BTOPUYHOHM 3allUIICHHON 00JacTH He
MIPUMEHSIETCS, IIOCKOIBKY 3Ta 00JIACTh HE CONEPKUT YACTOTHBIX YYaCTKOB.

B kaxi0#i BTopuyHOW OCHOBHOI OOKOBOIi 1onioce coaepxarcs nogaecymnme ¢ 1 mo 190 wim ¢ —1 mo —190.
B BepxHIOI0 BTOPHYHYIO paCIIMPEHHYI OOKOBYIO IOJIOCY BXOAAT moaHecymmue 191-266, a B BepXHIOIO
BTOPHYHYIO 3aIIUAMICHHYI0 OOKOBYIO IOJIOCY BXOAT TOMHECyIHe 267—278, IITI0C JOTIOTHUTEIbHAS OTIOpHAs
nogHecymmas 279. B HIOKHIOI BTOPUIHYIO PACIIPEHHYIO OOKOBYIO TIOJIOCY BXOIAT MmoaHecyITie ¢ —191 mo
—266, a B HIKHIOIO BTOPUYHYIO 3aIIUIEHHYI0 OOKOBYIO TIOJIOCY BXOMAT MOgHECyIHe ¢ —267 1o —278, mtoc
TOTIOJTHUTENbHAS OmopHast moxHecymas 279. Obmas moioca 9acToT BCETro CHEKTpa MOTHOCTHIO MH(poBOTO
curHana cocrapisier 396 803 I'u. [TomHecymnue B OOKOBBIX IOJIOCAX TEPBUYHONH OCHOBHOW W TIEPBUYHOMN
paciMpeHHO# OOKOBBIX MOJOCaX MAaCHITAOMPYIOTCS ¢ KO3((OUIIMEHTOM MacIITaAOMPOBAHUS aMIUTUTYIbI d.
ITogHecymue BO BTOPUYHON OCHOBHOW, BTOPUYIHOW PACIITUPEHHONW W BTOPUIHOW 3aIUINCHHONH OOKOBBIX
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[0JI0CaX OJMHAKOBO MAaclITaOMPYIOTCS ¢ KO3(G(GHUIMEHTOM MacIuTaOMpOBaHMS AaMIUIMTYIbI, MMEIOIINM
YETBIPE NUCKPETHBIX YPOBHS d4—a7.

TABJIULIA 19

KpaTtkas nndopmanus o cnekTpe MNOJHOCTHIO HH(POBOH
BOJIHBI — pe:KUMBI 00cay:xxkuBanua MP5-MP7, MS1-MS4

YacToThl Koodu-
Ynopsino- TO/IHECYIIHX
Yucao HHEeHT JAuanazon
BokoBas YyeHue HuTepBan (OT HEeHTpAIb-
YaCTOTHBIX N MacmrTaou- 4acToT 3ameuaHus
noJioca YACTOTHBIX | MOAHECYINHX | HOW 4aCTOTHI
Y4aCTKOB poBaHus (T'o)
Y4YaCTKOB KaHaJsa) AMILTHTY 11
(T y
BepxHsis ¢ 356 ¢ 129 361 Bé(;;?;f:em,a o
TepBUYHAs 10 A o o a 69 041 ﬂn . y
OCHOBHAs 546 198 402 OHOPHYIo
nojHecyuryto 546
Hipxnusis ¢ =356 ¢ —129 361 B;‘;;?;Z"’TTGM o
repBUYHAs 10 B o o a 69 041 ﬂn . y
OCHOBHAs -546 ~198 402 OOpHyro
oJiHeCyuyto —546
Eep;‘::l’{‘ . ¢ 280 ¢ 101 744
epHH/I 2;.{ 4 A no 110 a) 27 253 Het
paciiipe 355 128 997
Hast
H:’KH""’; ¢ -280 c—101 744
I p;PII,IqH Hﬂ 4 B o o a 27253 Her
baciitiipe 355 ~128 997
Hast
Bxrouaer
Bepxiis c0 c0 OTIOJTHUTEIIbHY IO
BTOpHYHAs 10 B 1o 1o a 69 041 gno VIO y
OCHOBHast 190 69 041 PHYy
noHecyuryto 0
Huwxusis c-1 c—-363
BTOpUYHAs 10 A o 1o a, 68 678 Her
OCHOBHast -190 —69 041
BBff":f;aH ¢ 191 ¢ 69 404
acp ; 4 B 1o 1o as-a; 27253 | Her
pactiHper- 266 96 657
Hast
BHTP(‘)"‘X‘;M c-191 ¢ —69 404
aczm on 4 A 1o 1o a;—a; 27 253 Her
pacutp 266 96 657
Hast
oo 267 297021 ronomey
p Henpumenumo | Henpumenumo o 1o as—a; 4360 A Y
3aIIUILICH- OIOPHYIO
279 101 381
Hast nogHecyuryto 279
soponas c=27 | coT0m romommey
P Henpumennmo | Herpumenumo o o as—a; 4360 A Y
3aIIUILICH- OIOPHYIO
=279 —101 381
Hast nogHecyuryto 279
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8 OrpannveHus: H3Ty4eHUs!

8.1 Orpannvenus: u3aydeHus Ajis padorsl IBOC

YpoBHM THOPUIHON M TONMHOCTBHIO HUGPOBON HECYIIMX NOJDKHBI HAXOAUTHCS B IPEAeiIax MacKu M3My4eHUH
UM curramoB. B Tabmuite 20 mpwBOIWTCSA MpUMEpP MACKH, WCIOIL3YEeMOH OIHON W3 aAMHHHCTpAIIAN
(Coenunennbie Iltater Amepukn, Csox Qenepanbubix HOpMaTHBHBIX akToB (CFR), HasBanme 47,
m. 73.317).

TABJINIIA 20

IIpeneanbl n3ayyeHuii B 3aBUCMMOCTH OT OTKJIOHEHMS [0 OTHOLIEHHUIO K YACTOTe Hecyllei
s UM kanasioB B CoenunenHbix LlITaTax AMepuku

. CnekTpajibHasi IIOTHOCTh MOIITHOCTH OTHOCHTEJILHO
OTKJ/IOHEHHE OT YaCTOThI Hecylueii . . .
(«T'r) HeMoJy.1MpoBaHHOH aHaToroBoii YM Hecyueii
(nBe/xCm)
120-240 25
240-600 -35
Bonsme 600 —80 mmm —43 — 10 logjy x (Oepercst HauMeHblee 3HAYCHHE), TOE X —
MomHocTh (BT); oTHOcHTCS K OOLIEl MOIIHOCTH HECyIed Ha BBIXOJE
nepeaaTynKa

" Vi3mepenus GbUIH IPOBECHBI yTEM YCPEIHEHUS CIIEKTPANBHOI IIOTHOCTH MOIHOCTH B MOJ0ce mupuHOit 1 K[t
110 BPEMEHHOMY CEIMEHTY JUIMTENBHOCTHIO | C.

Ha puc. 35 u 36 npencraBiedH ypoBeHb IiyMa B b OT BCeX HMCTOYHHUKOB OTHOCHUTEIBHO HOMHUHAJIBHOU
CIECKTPaJIbHON TUIOTHOCTH MOIIHOCTH HU(POBBIX OOKOBBIX IMOJIOC, U3MEPEHHOU B mosioce mupunoi 1 kI
DTO U3MepeHUE IyMa 0XBAaTHIBAET BCE UCTOYHUKHU LITyMa, BKIIOYAsI:

- (azoBerit ryM Bo30yautenst IBOC;

- MPOAYKTHI B3aUMHON MOAYJSAIMH Tiepenardyuka. B tabmumax 20, 21, 22 u 23 3TH ypoBHH ObUIH
CKOPPEKTUPOBAHBI JJIs IPEICTABICHNUS YPOBHS, HAXOIAIIEr0Csl HUXKe Macku u3nydeHuii 0 nbH.

TABJIULIA 21

MomnocTh mudppoBoii Hecymeii IBOC"

HoaHocThI0 HM(PPOBOH peskuM

Fl/lﬁpl/llleII/l pexuM o Hecyume CUTHAJIOB BTOPUYHBIX
Hecymue ocHOBHOI IpOrpaMmbI
JAOMOJTHUTEJIBHBIX YCJIYTI'

—41,39 -31,39 -50,39

" HomunanbHas CIIEKTpaJIbHAS MIIOTHOCTh MOIIHOCTH B moJioce mupuHoi 1 k['11 mo oTHOmeHuto k macke 0 gbH.

8.1.1 Ilpeaenan! u3jaydyeHus: Npu padoTe B rHOPUIHOM peKUMe

[IIyM OoT BceX MCTOYHUKOB, UCKIOYass yacToThl Mexay 100 u 200 k'L, u3bAThIE U3 HECYyIIEH, BKIHOYast
(hazoBrrit rym Bo3OyauTenss IBOC u mpoayKThl B3aUMHOM MOIYJISAIAA, JOIHKSH COOTBETCTBOBATE IpeIeyiaMm,
yKa3aHHBIM Ha pHc. 35 u B Tabnuue 22. Huxe KpaTko M3I0KEHBI TpeOOBaHUS; 3HaUeHUs B 1b oTHOCATCA K
HOMHHAJIBHON CIEKTPATBHOH IIOTHOCTH MOITHOCTH MU(PPOBBIX OOKOBBIX MOJIOC B ToJioce, mupuHoi 1 kI
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PUCYHOK 35

Tpeaesibl H3Iydenns: B ruGpPHIHOM pesime cucrembl IBOCT

|
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b B monoce yactor mupuHoi 1 k'
[
wn
o

~650-600—550-300-450 -400-350-300-250-200-150-100 =50 0 50 100 150 200 250 300 350 400 450 500 550 600 650
OTiiioHenue yactorsl (KI'1)

XapaxTepucTuKa ryma ycuiauress MouHoct (YM) B THOPUIHOM peKUMeE,
M3MEpeHHas B OTCYTCTBHE HECyIIell aHaIOTOBOTO CHI'HAJIA

HomuHnanbHas CHEKTpajbHas INIOTHOCTh MOILIHOCTU B FI/I6pI/IHHOM pexKUMe

* 0 nb oTHOCHTCSI K HOMUHAJIBHOMU CIEKTPaIbHOMN IIOTHOCTU MOTOKA MOIIHOCTHU B MOJIOCE YaCTOT
udpoBbIX OOKOBBIX NONOC KUpHHOH 1 KI'11.

BS.1114-35
TABJIWLIA 22
IIpenesnnbl ypoBHeii u3jiyuyeHus: B THOPUIHOM peskuMe
Yacrorta F,
OTKJIOHEHHUE OT YACTOTHI HecyIeil Zg;:i?:;
(k')
0-50 —83,39 nb
50-95 {-83,39 + (| wacrora (xI'm) | - 50 xI'm ) - 0,2} nb
95-100 {-61,39 + (| wacrora (xI'm) | — 100 xI'w ) - 2,6} b
200-205 {~61,39 — (| vactora (xI'm) | — 200 xI'x ) - 2,6} nb
205-250 {=74,39 — (| vactora (xI'n) | — 205 xI' ) - 0,2} nb
>250 —83,39 nb

8.1.2  Ilpepennl u3jaydeHus: Npu padoTe B NOJTHOCTHIO OM(PPOBOM peRnMe

IlIyM OT BCeX HMCTOYHHWKOB IS YacCTOT, U3BATHIX NMPH OTKJIOHEeHWH Ooyee dem Ha 200 kI'I1 oT HecymieH,
BKITtOUas (a3oBbiii mym Bo30yauteas IBOC u npoaykThl B3aUMHOW MOJIYJISIMH, JOJDKEH COOTBETCTBOBAThH
mpeienaM, yKka3aHHbIM Ha puc. 36 u B Tabmuie 23.
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PUCYHOK 36

IIpeneJibl n3;1y4eHHUs B OJHOCTHIO HM(POBOM peKUMe IBOC*
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OTxi1oHeHue yacToTsl (k1)

—————— XapakTepucTuKa ryma ycuiuTennss MoHocTy (YM) B OIHOCTBIO IM(PPOBOM PEKUME

HomunanpHas criekTpalibHasl IIIOTHOCTh MOIIHOCTH B TIOTHOCTBIO LIU(PPOBOM PEIKMME
* 0 1b OTHOCHTCS K HOMMHAJIBHOM CIEKTPaIbHOM TIOTHOCTH MOTOKA MOITHOCTH B IOJIOCE YacTOT
(poBbIX OOKOBBIX MOJIOC MUPUHOHN 1 KI'1I.

BS.1114-36

Hwmxe kpaTko u310KeHB TpeOOBaHUS; 3HAYCHHS B b OTHOCITCS K HOMHHAIBHOHN CIIEKTPaTbHOU TNIOTHOCTH
MOIITHOCTH ITU(POBBIX OOKOBEIX MOJIOC B TOJIOCE, MUpUHOM 1 KI 1.

TABJINLA 23
IIpenennl n3ay4eHHus MOJTHOCTHIO HH(PPOBOro CUrHAIA
Yacrora F,
OTKJIOHEHHE OT YaCTOThI Hecyiei (3;%(;2;?3
(xl'm)
200-207,5 {-51,39 — (| vacrora (kI'm) | — 200 xI'w) 1,733} nb
207,5-250 {—64,39 — (| gactora (kI'm) | - 207,5 xkI'm ) - 0,2118} ob
250-300 {~73,39 — (| vactora (kI'm) | - 250 k' ) - 0,56} nb
300-600 -101,39 b
>600 —111,39 nb
9 KpaTtkoe n3no:xkeHue pe3yabTaTOB Ja00PATOPHBIX HCHBITAHMIA

Pesynbrarer 1abopaTopHbIX HCIbITaHUH UQPOBOH crcTeMbl C KpaTKO M3JI0KEHBI HIbKE. MCronb30BaHHbIC
npodwm 3aMupaHus o0o3HadeHBI Kak OwvicTphic B Topome (bI'), memnmennsie B ropome (MI'), OvicTpoie
B cenbckoil MecTHOCTH (BC) mmm ObIcTpble, 00YCIIOBICHHBIE MPENATCTBUAMU penbeda mectHocTr ([TPM).
YpoBeHb IOMeX AaeTcsa B eIMHULAX Aby.;, KOTOPBIE ONPENENIOTCs Kak 1b OTHOCUTENBHO 00LIel MOIIHOCTH
MIOJIE3HOTO THOPUAHOTO CcUTHaja. [ KakJoro WCHBITAaHHS YacTOTHI IOSBICHHS OMIMOOYHBIX OJOKOB
B TabmuIle 24 mepedrciIeHsl ClieHapyuHu TOMeX, PH KOTOPBIX MTPOBOAMIIOCH TaHHOE MCTBITAHNE, OTHOIICHHE
C4/Ny (nb/Tn), mpoduiab 3aMupaHus, YpOBEHb IIOMEX M M3MEPCHHAs 4YacTOTa IIOSBICHUS OJIOKOB
C OmuOKaMH.
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TABJIMILIA 24
Pe3yabTaThl HCNIBITAHUN MOKa3aTeseil padoTsl ruopuanoii UM cuctembr DSB IBOC
H3mepenns
B Cy0beKkTUBHAS OLIEHKA
XOZHLIE HAPAMETPLI Hudpossie aHAJIOr0BOI0 3ByKa
XapaKTePHCTHKH Ha HU(ppPoBOM mopore
HUcnbiTanus cabimumoctu (I1C)
1-i 2-it Yacrora
Oaun . N Cy0beKTUBHOE
C/N, coceqHMii | coceTHMIT TOSIBJICHUS .
3aMupaHue | KaHaJ ®daiin yXyAlleHne
(ab/T') (1B,es) KaHaJl KaHaJ 0.10K0B ABVKA
b (aB en) (0B en) ¢ omIMOKaMu ¥
TayccoB nrym 54,1 0,16
(oTcyTcTBHE 54.5 0.032
3aMHUpaHui/ audiol.wav Crplnmmoe
OTCYTCTBUE 55.1 0.0029
OMeX) ’ ’
55,4 0,8
56,4 BI’ 0,056 audio2.wav Crplmumoe
57,3 0,012
59,3 0,106
60,4 MmI 0,054 audio3.wav Crplumoe
JessiTuiryueBoe 61,4 0,0202
3aMHpaHue 55,9 0,6
56,8 BC 0,087 audio4.wav Crblmumoe
57,8 0,007
55,9 0,317
56,9 IIPM 0,026 audio5.wav Cnplimmoe
57,8 0,001
61,5 0,075
62,4 bI' -6,0 0,045 audio6.wav Crnplimmoe
63,4 0,00842
59,4 0,077
Momexa 1o 60,3 BI' —-18,0 0,012 audio7.wav Craplmmmoe
1-my cocenHemy 61,3 0,006
KaHairy 58,2 0,0735
59,2 bI' -24,0 0,0109 audio8.wav Crnplimmoe
60,1 0,005
57,2 0,0287
BI' -30,0 audio9.wav Crpltmmoe
58,2 0,0082
TTomexa 1o 57.9 0,1
2-My cocenHeMy 58,9 BI 20,0 0,018 audiol0.wav Crpimmmoe
KaHaiy 60,5 0,00085
60,2 0,013
61,3 B 10,0 0,0097 audiol L.way | @ TPeACIOM
TOYKH OTKa3a
[Tomexa 65,3 0,00014
B COBMEILIEHHOM
KaHaTe 58,4 0,013
59,3 BI' -20,0 0,0011 audiol2.wav Cnplimmoe
60,4 0,00035
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9.1 IloxazaTesn padoThI MPH rayccoOBOM LIyMe

B xone maHHOTO MCIBITAHUS MPOBOIMINCH H3MEPEHUS MOKa3aTeIe paboThl CHCTEMBI Ha BEPXHEH TpaHUIIe
KauecTBa pabOThl CHCTEMBbI, W 3alMCHIBAJICS AHAJOTOBBIA 3BYKOBOH CHUTHaln Ha HH(GPOBOM MOpore
ciprmamoct (I1IC) mpu Hamuumu rayccoBa IIymMa, B OTCYTCTBHE DENICCBCKUX 3aMHUpPAaHUN H IOMEX.
ITokazaTenn pabOTHI TpEACTaBICHB KPUBBIMH YaCTOTHI TOSBJICHHS OJIOKOB ¢ ommOkamu Ha puc. 37 u
cBeZicHbI B TaOnuiy 24. B Ttabmurie 24 yka3bpIBaeTCs, YTO CIBIIIUMOE YXYJIICHHE KaueCTBa aHAJIOrOBOTO
3BYKa UMEET MECTO HenocpeacTBeHHO nepe nudposeM [1C.

PUCYHOK 37

Pesynbrarsl H3MepeHHs1 4aCTOTHI NOsIBJICHNS! 0JIOKOB ¢ OIIMOKAMH B THOPH/IHON cHCTeMe
NIPH PA3JIMYHbIX TUIIAX JeBATHIYYCBOr0 3aMUPAHMS U AJUIMTHBHOM 0eJioM rayccosom myme (ABI'II)
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C,/N, xanana (nb/I'n)
T1C

JessatuinydeBoe 3amupanue (bI)
JeBstunydeBoe 3amupanue (MI)
HessarmnyueBoe 3amupanue (bC)

JeBsatunydeBoe 3amupanue (I1IPM)
ABI'lI BS.1114-37

FHET L



Pex. MCJ-R BS.1114-7 69

9.2 IHoka3aTesn padoThI MPH pesieeBCKOM 3aMHPaAHUH

B XO0AC MOAaHHOI'0 HUCHBITaHUA IIPOBOJWINCH HU3MCPCHUA nokasarejiei pa60TI)I CHUCTEMBbI U 3aIlUCbIBAJICA
AHAJIOTOBBIN 3BYKOBOUM CUTHaN Ha IudpoBoM nopore cibimuMocty (I1C) mpu Hanuumu rayccoBa Iryma u
peleeBCKUX 3aMHUpaHMil pa3TUYHBIX TUTOB. [lokazarenw paOOTHI TpPEACTAaBICHBI KPUBBIMH YaCTOTHI
TIOSIBJICHUST OJIOKOB C OImMMWOKaMH Ha puC. 38 W cBemeHB B Tabmuiry 24. Pe3ynbraThl yKa3slBalOT Ha
OTCYTCTBHE YYBCTBHTEJILHOCTH K MPOMUITIO 3aMUPaHUA, 32 UCKITIOYCHUEM MEJICHHBIX 3aMHUPaHUi B TOPOJIE,
CO3/IAIONUX 3aMUpPaHUsl CUTHAJA OYCHb OOJBIION UIUTENBHOCTH. [Ipoduih MEUICHHBIX 3aMHUpaHHN B
TOpOJIe CO371aeT OCOOCHHO HETIPHSTHBIE MPOIAAaHNs CUTHANA MIPH CYIIECTBYIOIINX aHAIOTOBBIX Tepeaayax.

PUCYHOK 38

Pe3y.]Il>TaTbI HU3MEPEHUSA YaCTOThI NOABJICHUSA 0JIOKOB ¢ OIIUOKAMU B rnﬁpmmoﬁ CHUCTEME NIPU TE€BATUITYY€BOM
3aMUpPaHUHU (BF) U NPU HAJTUYUHN HCTOYHHUKA IOMEX 110 MEPBOMY COCEAHEMY KaHAJIy ¢ HE3aBUCUMBbIMHU 3aMUPaAHUAMHU
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== 1-i1 cocennmii kanan, —30 nb
B-= 1-i cocequuii kanan, —24 nb
&5 1-it cocennuii kanan, —18 nb
1-i1 cocemuuii kanan, —6 n1b
=< JleBatunyueBoe 3amupanue (bI') BS.1114-38
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9.2.1 beicTpbie 3amMupanus B ropoae (bI)

B Tabnuue 24 mpuBeneHbl AaHHBIE CyOBEKTHBHOM OIIEHKHM aHAJIOTOBOIO 3BYyKa, KOTOpBIE YKa3bIBAIOT, YTO
HETNOCpeACTBEHHO nepe LuppoBbM [1C MPOMCXOANUT CABIIMMOE YXYAILCHUE KaueCTBa aHaJIOrOBOTO 3ByKa.

9.2.2 MeanenHble 3amupanus B ropoae (MI)

B tabmuie 24 npuBeneHbl NaHHBIE CyOBEKTHBHOM OIICHKH aHAJIOTOBOTO 3BYKa, KOTOPHIC yKa3bIBAIOT, UTO
HernocpencTBeHHo nepen mudgposbiM [1C IpONCXOIUT CABIITMMOE YXY/IIICHHE Ka4eCTBa aHAJIOTOBOT'O 3BYKA.

9.2.3  bbicTpble 3amMupanus B cebckoil MecTHocTH (BC)

B Ta6J'H/ILI€ 24 MPUBEACHBI JaHHBIC CY6’L€KTI/IBHOI>'I OIICHKW aHaJIOrOBOTO 3BYKa, KOTOPBLIC YKa3bIBArOT, YTO
HCIMMOCPCACTBCHHO IICpCa I_II/I(I)pOBI)IM I1C MMPOUCXOAUT CJIBIINIUMOC YXYANICHHUC KaUuCCTBA aHAJIOT'OBOT'O 3BYKa.

9.2.4 3amupanmus, 00ycJI0BJIeHHbIE NPENSTCTBUAMU pejibeda mectHocTH (ITPM)

B Tabnume 24 mpuBeneHbl JaHHBIE CYOBEKTHBHOM OIIEHKHM aHAJIOTOBOTO 3BYyKa, KOTOPBIC YKa3bIBAIOT, YTO
HernocpencTBeHHO nepen mudgpossiM 11C IporcXoauT COBIIIMMOe YXY/IIICeHHE Ka4eCTBa aHAJIOTOBOTO 3BYKa.

9.3 Iloka3aTesn padoThl B NPUCYTCTBMH MOMeX ¢ He3AaBUCHMbBIMH 3aMHPAHUASIMHA

B aTOM mcmpITaHMK POBOAMIINCH M3MEPEHHUS MOKazaTeneld paboThl CHCTEMBI M 3alMCHIBAJICS aHAJIOTOBBIN
SBYKOBOfI CUT'HaJI IPpU HaJIMYKMK TrayCCoOBa HIyMa U PEICCBCKUX 3aMI/IpaHI/II71 B INPUCYTCTBUU HCTOYHUKOB
IOMEX C HE3aBUCUMBIMU 3aMUPAHUSIMU, CO3JJaBAEMBIX T10 IIEPBOMY COCEIHEMY KaHally, BTOPOMY COCEIHEMY
KaHaTy U ogHOMY KaHarmy TuOpuaHoi cucteMbl IBOC. IlyMm OT Ka)Xa0ro HCTOYHHKA ITPOXOAFI Yepe3 KaHal
C PCJIICCBCKUMHU 3aMUPAHUAMU TOI'O K€ THIIA, YTO U MTOJIC3HBIN CHUI'HaJI, OJHAKO BCE€ CHUI'HAJIBI TOABEPraJnCh
BO3/ICHCTBHIO 3aMUPAHUI HE3aBUCUMO U TTO3TOMY HE OBLIM CBSI3aHBI IPYT C PYTOM.

9.3.1 OpuHOYHBbIE IOMEXH 110 IEPBOMY COCEJHEMY KaHATy

B Coenunennbix llTarax AMepHKH MpaBUIBHO PAacHOiIOKEHHBIE CTAHIMHU Kilacca B 3aIluIneHsl KOHTYPOM
54 n1bH OT mMOMeEX IO NMEpPBOMY COCENHEMY KaHaiy, npesblmaronmx 48 nbH, B 50% MecTomonoxxeHuil u
B 10% Bpemenu. B urore, nucnpitanus ObUIM MPOBEACHBI C THOPUIHBIMA MCTOYHUKAMHU MOMEX Pa3IMIHOU
MOIIHOCTH TI0 MEPBOMY COCEIHEMY KaHaly, YpPOBEHb KOTOPBIX JOCTHTral 3HaueHus, Ha 6 n1b meHsbmiero
YPOBHS TOJIE3HOTO CHUTHala. Pe3ynbTarhl, MONyYeHHbIC B OTHOLIEHHWH YacTOTHI MOSBJICHUS OJOKOB C
omuOKaMH, TOKa3aHsl Ha puC. 38 U cBeAcHBI B Ta0nuIy 24. Kak MOXHO OBIIO OKUAATh, IIOKA3aTEIH PaOOTHI
yXyALIAloTCs 1Mo Mepe yBenauueHus ypoBHSA moMeX ¢ —30 nbye; 10 —6 nbye,. OnHaKo HMCIIONB30BaHHBIA B
MPUEMHHUKE aJITOPUTM HCKIIOYEHHUS! TOMEX IO MEPBOMY COCETHEMY KaHaldy oOOecleurBaeT HaWTyullIne
MOKa3aTeNd pa0dOThl CHCTEMBI, JTaXKe MPH BHICOKOM YpPOBHE MOMEX, CO3/aBa€MbIX II0 IEPBOMY COCEIHEMY
KaHAJly B YCJIOBHUAX OBICTPBIX 3aMHpaHuUi B ropozae. B Tabmuiie 24 mpuBeneHB JaHHBIC CYOBEKTHBHON
OLIEHKH aHAJIOTOBOT'O 3BYKa, KOTOpPBIE YKa3bIBAIOT, YTO HEMOCpeACTBEeHHO nepe nudposeiM [1C npoucxonut
CJBIIIIAMOE YXYAIISHHE KauyecTBa aHaJOrOBOTO 3BYKa I BCEX YPOBHEH MOMEX IO TMEPBOMY COCEIHEMY
KaHaTy.

9.3.2 OIuHOYHBIE TOMEXH B COBMEIIEHHOM KaHaJIe

B Coenunennpix lllTatax AMEpHKH TPaBIIIBHO PACIIONIOKEHHBIC CTAHIIMK Kilacca B 3amuIieHsr KOHTypoM
54 nbH OT mOMEX B COBMEIICHHOM KaHaje, mpebimatonux 34 nbH, B 50% Mecrononoxenuir u B 10%
BpeMeHH. JTo o3HauaeT, uTo B 90% Bpemenu Ha koHType 54 nbH otHomenune D/U mpessimaer 20 n1b. Ha
OCHOBAaHMHM 3TOW MWHGPOPMALUM MOXHO CHENaTh pAL 3aMEeYaHHMd, KacaroIIUXCsl XapakTepa IOMeX
B COBMEIIIEHHOM KaHaiue. VICTOYHHMK IMOpHUIHBIX MOMEX, CO3/laBa€MbIX B COBMEIICHHOM KaHale, O0JDKEH
WMETh MUHUMAJIbHOE BIUSHHE HA XapaKTEPUCTHKH MOJIE3HOTO HU(PPOBOTO CUTHAalA, MOCKOIBKY OOBIYHO €ro
MOIITHOCTH OyzAeT 1o KpaiiHeil Mepe Ha 20 1b MeHbIIE MO OTHOLICHHIO K IU(POBBIM OOKOBBIM MOJOCaM Ha
aHAJIOTOBOM 3alTUIICHHOM KOHTYpe 54 nbH. DT0O OBUIO MPOBEPEHO JTa0OPATOPHBIM UCIBITaHUEM. [loe3HbII
THOPHUIHBIA CUTHA B YCIOBHUSX OBICTPBIX 3aMUpPAaHHMN B Topojie MOBeprajcsi BO3IACHCTBHUIO HCTOYHUKA
rHOpuAHbIX moMeX ¢ ypoBHeM —20 ab,.,. Pe3ynbraTsl, moiydeHHble B OTHOIIEHHH YacTOTHI HOSBICHUS
OJIOKOB ¢ OINMOKaMH, TOKa3aHbl Ha puc.39 u cBeneHsl B Tabmuiy 24. PucyHok 39 ykasbiBaer, 4TO
no0aBJIeHNE B COBMEIIEHHOM KaHaie THOPUIHBIX MmoMeX ¢ ypoBHEM —20 by, yXyAlIaeT kKadecTBO paboThI
JWIIb HAa BENWYMHY, NpUOIM3uTeNnbHO paBHylo | ab. PucyHok 39 mokaspiBaeT Takke, 4TO Aaxe HpU
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YBEIMYCHUH YPOBHsS HMCTOYHHKA IOMEX B OJWHOYHOM KaHaime a0 —10 gb,., Bo3pocimee yxyIlieHue He
npeBbicuT 3 n1b. B Tabnuue 24 nmpuBeneHbl AaHHbIC CyOBEKTUBHOW OILEHKH aHAJOrOBOI'O 3BYKa, KOTOPBIC
YKa3bIBAIOT, UYTO HEMOCPEACTBEHHO mepen IudppoBbiM [IC MpOUCXOMUT CHABIIIMMOE YXYJIICHHE KadecTBa
AHAJIOTOBOT'O 3BYKa TPW HAJTMYWU MCTOYHWKA TIOMEX B COBMEIICHHOM KaHane ¢ YpoBHeM —20 nbe. [lpu
YPOBHE MCTOYHHMKA TIOMEX B COBMeEIIeHHOM KaHaje —10 1nb,., Ka4eCcTBO aHAJOTOBOTO 3ByKa yXyAIMIAETCS 3a
TOUYKOH OTKa3a Jake JI0 TOro, Kak [U(pPOBOH 3BYKOBOM CUTHAJ ocTUrHET cBoero [1C.

PUCYHOK 39

PesyabraTsl H3MepeHHst YaCTOTHI MOsIBJIeHHsI 0JIOKOB ¢ OIIMOKAMHM B THOPHIHOI cucTeme
NPH HAJTHYHH JeCATHKAHAJILHOT0 HCTOYHHKA TOMeX ¢ He3aBHCHMBIMH 3aMHPAHHSIMH
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»>¢ J[epaTmyueBoe 3amupanue (BI)
=== (CoBMemeHHb Kanai, —10 1b

=82 Cosmeniennsni kanan, —20 1b BS.1114-39

9.3.3 OpauHOYHBIC MOMEXH 10 BTOPOMY COCeTHEMY KaHATy

HcTouHrK TIOMEX IO BTOPOMY cocemHeMy KaHaimy TuOpuaHoi cuctembl IBOC mokeT mMeTs HEOOIBIIOE
BIIUSHUEC HA KAa4YeCTBEHHBIC TOKa3aTeld MU(POBOrO CHUTHANA, TOCKOJBKY OOKOBBIC JICTICCTKM CHrHANA
IIOMEXH MOTYT TIONAacTh B JKEJaTeNbHbIE IH(POBBIE OOKOBBIE MOJOCHL. OTO BIMSHUE OBUIO H3MEPEHO
B JTa0OPaTOPHBIX HCTHBITAHUAX. OIUHOYHBIM WCTOYHHUK MOMeX ¢ ypoBHeM 20 nb mo TMOpHIHOMY BTOPOMY
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cocelHEMY KaHaly BO3[CHCTBOBAl Ha IOJIE3HBIN T'MOPHUIHBIM CHUTHall B YCJOBUSAX OBICTPBIX 3aTyXaHHUH
B ropojie. Pe3ynbrarel, momy4eHHbIE B OTHOLUICHUH YaCTOTHI TOSBICHHS OJIOKOB C OIIMOKaMH, IMOKa3aHbl Ha
puc. 40 u cBenensl B Tabmuily 24. PucyHok 40 yka3biBaeT, 4TO A00aBIICHUE MCTOYHUKA ITOMEX C YPOBHEM
20 n1b mo BTOpOMy cocemHeMY KaHaly yXy[IIaeT MoKaszaresiu padoTel mpuMmepHo Ha 2 nb. B Tabmune 24
MIpUBENEHBl JlaHHBIE CYOBEKTHBHOW OIEHKH aHaJOrOBOTO 3BYyKa, KOTOpBIE YKa3bIBAlOT, dYTO
HETIOCPEAICTBEHHO repe] HuppoBbM [1C MPOUCXOANUT CIABIIIMMOE YXYIIICHHE KaueCTBa aHAJIOTOBOTO 3ByKa.

PHUCYHOK 40

PESY.HLTaTLI H3MEpPEeHUS YacCTOThI NOABJICHUSA 0JIOKOB € OIINOKAMM B mﬁpnuﬂoﬁ CUCTEME
npyu HAJTUYUHU UCTOYHUKA MOMEX IO BTOPOMY COCETHEMY KaHAJy ¢ HE3ABUCUMBIMHU 3aMUPaHUAMU
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. . BS.1114-40
-8 Bropoii cocennuii kanan, +20 nb
9.4 BniBoabl

[TomydeHHbIe pe3ybTaTHl TOKA3BIBAIOT, YTO MPU BCEX MCIBITAHHBIX YCIOBHSAX B TOYKE HAaYalla yXyIIICHUS
nM(ppPOBOr0 CHTHAJIA COOTBETCTBYIONIMI aHAJIOTOBBI 3BYKOBOM CHTHAJ OTIMYACTCS  CIBIITUMBIM
yXyAlIeHueM. DTO 03HAYaeT, YTO aHAJIOTOBBIA 3BYKOBOM CHUTHAN YXY/IIIAETCS HA TEX YPOBHSAX CHTHANA, MIPH
KOTOPBIX YXYIIIEHHE IU(PPOBOTo 3ByKOBOTO CUTHAJA €Ille He OMIyTUMO. B pe3ynsTare 10 Touku nudpoBoro
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[IC xavecTBeHHBIE TNOKa3aTeJd LM(POBOr0 CUTHANIA TNPEBOCXOAAT IIOKA3aTeNd CYILECTBYIOLIEIO
aHanoroBoro curHana. Korjga ke B KOHIIE KOHIIOB HU(POBOW CHTHall HAYHET YXYALIATHCS, MPUEMHHK
cuctemsl IBOC aBTOMaTH4YeCcKH MEPEKIIOYUTCS Ha €€ aHaloroBbIH curHai. [loaTomy mokaszarenu paboThI
uudpoBoit cucteMsl C IpeBOCXOAAT MOKA3aTeNH CYLIECTBYIOMIEH Ciryk0bI aHanoroporo UM paanoBemanusi.

Ipunoxenue S

Hudposas cucrema G

1 BBenenue

Hudposas cuctema G, u3BecTHas Takxke kak cucremMa DRM, npoektupyercs ajist paboThl Ha J1r000H yacToTe
B mnoiocax OBY ¢ wu3MEHIEMBIMU OTpaHMUYCHUSIMHM Ha pPa3MEIIEHHE pPATUOCTBOJIOB U YCIOBHUIMHU
pacmpoCTpaHeHus] B 3TUX TMoyiocax. (s COOMIOJCHUS 3THX SKCIUTyaTal[MOHHBIX OTPaHWYCHHH HMEIOTCS
pasInvHble PEKUMBI Tepeladd. Pexxum mepenadu ompesersieTcss hapameTpaMu  Tepeliadd, KOTOphIe
KJIaCCH(DUIUPYIOTCA IO ABYM THIIAM:

- nmapaMeTpbl, OTHOCAIIUECS K IMUPUHE ITOJIOCE CUI'HAJIA,

- napamMeTpsbl, OTHOCAIIUECH K 3(1)(1)GKTI/IBHOCTI/I nepeaayvu.

[lepBrIii TUIT TTapaMETPOB OMpeeNseT OOy BETHYWHY HIMPUHBI TOJOCHI YacTOT JJIS OJHOW Iepemadm.
[MapameTpsl, oTHOCAIIMECS K SPPEKTHBHOCTH, MO3BOJISIOT 00CCIICUUTh ONTUMAILHOE COOTHOILICHHE MEXITy
MIPOIYCKHOH CIIOCOOHOCTBIO (IT0JIE3Hass CKOPOCTh Mepeayll JaHHBIX ), YCTOWYMBOCTHIO K IIlyMaM, YCIOBHSIMHU
MHOTOIy4eBOCTH U 3 dexTom Jlorurepa.

Hudposas cucrema G crangaptuzoBana ETCU kak crammapt ES 201 980V3.1.1 (2009.08) "Bcemupnoe
uudposoe paano (DRM); Cnenmduranus cuctems".

Hudpoas cuctema G MMeeT HECKOIBKO PEXKHUMOB yCTOHYHMBOCTH, KaXABIH W3 KOTOPBIX MpeaHa3HAYCH
JUTSL pa3HBIX TI0JI0C YaCTOT M YCIIOBHH paclpoCTpaHeHus, Kak TIoka3aHo B TabuIe 25.

TABJIMLIA 25

IIpuMeHeHUe pe;KUMOB YCTOMYHUBOCTH

Pexum ycroituuBocTH Tumnosple yca10BUS PACIPOCTPAHEHUS
A I"ayccoBbl kKaHaibI ¢ HE3HAYNTEIBHBIM 3aMHPAHHEM
B WzbuparenbHble 10 BPEMEHH 1 YaCTOTE KaHAIIBI C OOJIbIIEH BeTMYMHON pa3dpoca

10 3a/IEPHKKE

C Te e, 9T0 U A1 pekrMa yCTOWIMBOCTH B, HO ¢ Gompiieit 3001 Jomnepa

D Te ke, 4TO U U1 pexXUMa yCTOMYMBOCTU B, HO CO 3HAUUTENBHBIMU 33JEPKKON
v 30HoH Jlomepa

E WzbuparenbHble 10 BPEMEHH U YaCTOTE KaHAJIBI

Cucrema DRM+ nmeer pexum ycroiunBoctu E m mpoektupyercs nns Bcex mnoinoc OBY, B HacTosei
Pexomenmanun yka3eiBaeTcs Kak mudposas cucrema G.
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ApXUTEKTypa CUCTEMBbI

Ha pucynke 41 mokaszan oOmmii moTok WH(pOpMAIMU pa3TUYHBIX KJIacCOB (3BYK, NMaHHBIC U T.1.) 0e3
yKa3aHHs pa3iuduil MEXIy PasHbIMHU CIIy)K0OaMH, KOTOpble MOTYT O0ECIeUUBAThCS B paMKaX OJHOTO WU
HECKOJIBKHX KJIACCOB MH(OpMAIIHH.

PUCYHOK 41

HopmanbHas

Tlotox
3BYKOBBIX —|
CUTHAJIOB

3aunTa

Koznep(sr) (Bricokas Hopmanbnas

HCTOYHMKA 3aIUTa) Mysstu- 3amura Paccesnue Kozep YerpoieTBo g

SHEPrum KaHana HepeMeKeHuUs

niexcop (Bbicokas qUCeK
3aM[UTa)

Hopmanbhasi,

TTorox
JAHHBIX

3amuTa Bor
[pensapu - I J

. eHEeparTo) - .
TenbHbli (Boicokas o Eo-r»p otobpa - Teneparop
3a11Ta) . skenns []  CHTHAJOB
curnana sueek OFDM

Curnan
>

[ Monymirop nepejauu

Koziep

OFDM

Wudopmanus

Ipensapu - .
TeabHBIH Paccesnue Konep YerpoiicTBo | pac

o g H H nepemexenus —-
e SHEPruu KaHalia
oer AYCCK

Uudopmarnus
SDC

Tpensapu -
TeJbHBII Paccesnue [ Konep
Kozep SHEPIUU KaHasna

VerpoiieTso |gpC
M NepeMCIKCHHUS
AYCCK

TTorok nubopmanun

BS.1114-41

Ha pucynke 41 mnokazaH oOmuii mNOTOK HH(pOpMAnMU pa3lUYHBIX KJIaccoB (3BYK, HaHHBIE W T. 1.)
OT KOJIUPOBAHUs, JieBas 4acTh, JO MepeAaTynka, npasas 4acte. Cxema MepeaaTyvka He BKJIIOYEHA, HO OHa
MIPEICTaBISIET MpoLecc, OOpaTHBIM OKa3aHHOMY Ha JTaHHOM CXeMe.

CrneBa moKa3aHbI JBa Kjlacca BXOAHON MH(pOpMaIMK: KOJUPOBAHHBIE 3ByKOBOW CHUTHAN W JaHHBIE,
KOTOpbIe 00BETUHSIOTCS. B OCHOBHOM CITy>)K€OHOM MYJIBTHIUIEKCOPE, a TaKKe KaHaJbl HH(opMaIuy,
KOTOpBIE O0XOAST 3TOT MyJIbTUILIeKcOp 1 HasbiBatoTcst FAC u SDC.

Kozmep 3BykoBOro curHaga W NpeABapUTEIbHBIE KOAEPHI NAHHBIX OOECIICUMBAIOT aJalTaIHIo
BXOAHBIX TOTOKOB K COOTBETCTBYIOIIEMY LU(poBoMy ¢(opmary. VX BBIXOTHBIE CHT'HAJIBI MOTYT
coJep)KaTh BE YaCTH, KOTOpPBIE TPEOYIOT ABYX PasHbIX YPOBHEW 3aIIUTHI B OCIEAYIOIIEM KOAEpE
KaHasa.

MynsTHILIEKCOp OOBEIUHSIET YPOBHH 3alllUTHl BCEX CIYyXO Tmepedadd MaHHBIX W 3BYKOBBIX
CUTHAJIOB.

PaccestHue sHeprun odecnevnBaeT ISTCPMUHUCTUYCCKOE CEJICKTUBHOE JIOTIOIHEHUE OUTOB B IIEJIAX
CHW)KCHHUS BEPOSITHOCTH BOSHUKHOBEHUS B IEPEIaBaCMOM CHUTHAJIC CHCTEMATHUECKUX KOMOWHAITHI
C HeXKeNaTeIbHON PeryIsipHOCTHIO.

Komep kanana poOaBnseT H30BITOYHYIO HH(POPMAIMIO KaK CPEICTBO KOPPEKLHHM OLIMOOK
U onpezessieT oToOpakeHHe KOIUpyeMoil Hu@poBbiM o0pa3oMm uHpopMmanmuu B sueiikax QAM.
Cuctema 001agaeT BO3MOKHOCTBIO, TI0 KEJAHHUIO PaJAWOBEUIATENbHON OpraHu3aliy, MEePeHOCUTD
"OuTH" OBYX KaTeropui, Uil OJHOM M3 KOTOPBIX o0OecreumBaercs Ooyiee cTporas 3amura Mo
CpPaBHEHUIO C APYTOM.

VYCTpolcTBO  TepeMeXeHHsT  s9eeK  BRITATHBACT — WAymue  moApsnm — sueiku QAM
B MIOCTIEIOBATENILHOCTh STYEEK, TICEBAOCIYYalilHBIM 00pa3oM pa3felieHHBIX BO BPEMEHHU H IO
9acTOTe, C TeM 4YTOOBI 00ECIeYHUTh IOMONHUTEIBHBIA JIIEMEHT YCTOWYHBOCTH IIPH Iepenade
3BYKOBOT'O CHTHAJIa B KaHAJIAX C YaCTOTHO-BPEMEHHBIMHU JUCIIEPCUOHHBIMU CBOHCTBAMH.

I'enepatop muiIOT-cMTHANa BBOAUT HMH(OpMaILMIO, KOTOpas paspeuiaeT MPUEMHUKY H3BJIEKaTh
WHQOPMAIMI0 O YacTOTHOW KOPPEKIWH KaHalla, oOecrieyrBas TakuM 00pa3oM BO3MOKHOCTb
COTJIACOBAaHHOM JI€MOMAYJIALINN CUTHAJA.

YcrpoiictBo otobpakenus sueek OFDM coOupaer sdeiiku pa3HBIX KJIACCOB M pacrojiaraeT ux
B CceTKe "Bpems-yacToTa".
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- I'eneparop curnaioB OFDM mpeoOpa3yer Kaxablii aHCaMOlb SYEEK C TEM K€ BPEMEHHBIM
WHJIEKCOM B TpEJICTaBICHUE CHI'HAJa BO BPEMEHHON 00JacTH ¢ COBOKYITHOCTBIO Hecymmx. Jlanee,
U3 DJTOTO TMPEJACTaBICHHS BO BPEMEHHOH o0nacth moxydaercs monHbl cumBon OFDM
BO BPEMEHHOH O0ONacTH IyTeM BKJIIOYECHHUS 3alIUTHOIO MHTEpBaja — IUKJINYECKOTO IOBTOPEHUS
JacTH CUTHAA.

- Monynsatop npeoOpasyer mudpoBoe mnpencraBieHne curHanra OFDM B aHamoroBwlid cuTHaN,
KOTOpBI OyJerT TmepeaaH depe3 IepelaTidK/aHTeHHY B 3¢Hup. OTa onepanus BKIOYaeT
npeoOpa3oBaHue C MOBBILIEHHEM YacTOTHI, HU(PPOAaHAIOTOBOE MpeoOpa3oBaHue U (QUIIBLTP, C TEM
9TOOBl ~ W3JTy4aeMbIii CHTHAll COOTBETCTBOBaN  TpeOoBanmaM MCD-R  k criekTpanbHBIM

XapaKTePUCTUKAM.
3 KoaupoBanue 3ByKOBOro CUrHAJIa, TEKCTOBBIE COOOIIEHUSI U MAKEeTHbIE TaHHbIE
3.1 3ByKOBbIE CUTHAJIBI

VYuuteIBas onpenenaeMble HOpMaMU pagOBENIaHAs OTPAHWYECHHS B PaIHOBEINATENBHBIX KaHAIAX B ITOJIOCAX
OBY u mapaMeTpsl NPUMEHSIEMOIl CXeMbl KOIMPOBAHMS W MOAYJSALMH, TUANAa30H JOCTYIMHOW CKOPOCTH
nepeaayn JaHHBIX I KOJUPOBAaHUS 3BYKOBOTO CHTHaJa cocTaBiseT oT 37 kout/c 10 186 xbut/c .

I[J'ISI o0ecreyeHus ONTHMAIBHOrO KauecTBa npu HaHHOﬁ CKOpPOCTH TIepeaavyu CUCTEMa HUCIOJIb3YCT PA3HBIC
CXEMbI KOIUPOBAHUA 3BYKOBOI'O CUTHAJIA:

- nongMHoxkecTBO MPEG-4 AAC (VYcoBeplIeHCTBOBaHHOE KOJUPOBAaHHE 3BYKOBOI'O CHTHala),
BKJIIOYasi HHCTPYMEHTHI 00ecIieueH s YCTOHYNBOCTH K OMIMOKaM AJsl O0ILEro 3ByKOBOTO — MOHO H
CTEepeo — paANOBELIAHNS;

- nyOnupoBaHue creKTpaibHbIX mosioc (SBR), WHCTpyMEHT ymydmieHHs KOIUPOBAaHHUS 3BYKOBBIX
CUTHAJIOB, KOTOPBIH IO3BOJISIET IOJAy4yaTh IIOJIHYIO IIMPHHY IIOJOCHI 3BYKOBOI'O CUTHANa IPH
HU3KHX 3HAYEHUSI CKOPOCTH Tepeaayy NaHHBIX;

- napamerpuueckoe crepeo (PS), MHCTpyMeHT yiydieHWs KOAMPOBAHHS 3BYKOBBIX CHUTHAJIOB,
oTHocsmuiicss K SBR, KOTOpEHIH ITO3BOJSET OCYIIECTBIATH KOAMPOBAHWE CTEPEOCHTHANIA TIPH
HU3KUX 3HAYCHUA CKOPOCTH NEpCaavyu JaHHBIX;

- kpyrooii MPEG (MPS), uHCTpyMEHT yNmydIlleHHs KOIMPOBAHHS 3BYKOBBIX CHTHAIIOB, KOTOPHBIHA
MO3BOJIAET OCYILECTBISITH MHOTOKaHAJbHOE KOIUPOBAHWE IIPU HU3KUX 3HAYEHUS CKOPOCTH
nepeadn JaHHBIX.

AAC xapakTepu3yercsi BBHICOKOW CTENEHbIO ONTUMH3AaLUU B acrnekre 3()(EeKTUBHOCTH KOIUPOBAHUS, H,
COTJIACHO TEOPUH MH(POPMAIUH, 3TO JOJHKHO 00YyCIOBIMBATH MPAKTUYECKH PaBHYIO SHTpomHo O0utoB. Eciu
3TO MPEATIONI0KEHHE CIIPABEUINBO, TOT/Ia KaHAIBHOE KOJMUPOBAaHHE JODKHO OBITH ONTHMU3UPOBAHO TAaKUM
00pazoMm, 4To 00IIee YHCIO OCTATOUYHBIX OMIMOOK, OOBIYHO Ha3bIBaeMOe KOA(PQPHUIIMEHTOM OIUOOK IO OUTam
(KOB), munnmusupyercs. JJaHHBINA KpUTEpUil MOKET OBITH BHIIOJIHEH MPH MPUMEHEHUH METOJ1a KaHAJIbHOTO
KOJIMPOBAHMs, HA3bIBAEMOTO METOIOM paBHOW 3amuTbl oT ommbOok (EEP), mpum koropom Bce OUTHI
nH(OpMAINH 3aIIUIAIOTCS ¢ TEM K€ YPOBHEM N30BITOYHOCTH.

BMmecte ¢ Tem 00ycnoBiuBaeMble OMIMOKAMH CIBIIUMBIE Ne(EKTHl HE SIBISIOTCS HE3aBUCHMBIMU OT TOH
YacTH TOTOKa OWTOB, KOTOpas COACPKUT OMmHUOKY. ONTUMHM3HPOBAHHOE pELICHHE NPEOAOJNCHHUs STOH
omKOKM HEepaBHOHM YyBCTBUTEIBLHOCTH Ha3bIBaeTCs HepaBHOU 3ammToi ot omrbok (UEP). B Takoii cucreme
Oosiee BBICOKMII ypOBEHb 3alllUTHl INPHUCBAUBAaeTCs Oo0Jee YyBCTBUTENBHONW HH(MOpMAanMU, a MEHee
YyBCTBHUTEIBHOW YaCTH MOTOKA OMTOB MPUCBANBACTCS MEHBILIUI YPOBEHB 3aIUTHI.

s obecrieueHUs] BO3MOXKHOCTH KaHAIBbHOTO konupoBaHusi UEP HeoOXomuMo UMeETh Kajapbl MOCTOSHHOU
mHbel 1 ipodrte UEP, KOTOpEIi Takke SBISETCS MOCTOSHHBIM /ISl TaHHOW CKOPOCTH Tepeaayd aHHbBIX.
ITockonpky AAC siBiIsIeTCsI CXeMOH KOIMPOBAHUS ¢ TIEPEMEHHON THHOM, ndposas cuctema G TpynmupyeT
HECKOJIbKO KOJMPOBAaHHBIX KaJpOB BMECTE, C TeM YTOOBI CO3/1aTh OJUH 3BYKOBOW cymnepkanap. CKOpoCTh
nepefaud JaHHBIX 3BYKOBOTO CymepKaapa SBIsieTcs MOCTOSHHOW. [ToCKoipKYy KaHalbHOE KOAUPOBAHUE
0asmpyeTcs Ha 3BYKOBBIX CyNepKapax, CaMd 3BYKOBBIE CyHepKaIphl COJepXkar JIB€ 4acTU: 4acTh ¢ Oolee
BBICOKOH 3aIIUTON M 9acTh ¢ MEHEe BBICOKOW 3amuToil. CiiemoBaTebHO, KOAUPOBAHHEIC KaApPhl 3BYKOBOTO
CUTHAJIA JOJDKHBI PA3e/aThCsl Ha OTH JBE YaCTH.

®opmat TpaHcmopTupoBanusi motoka O6utoB MPEG AAC Obl1 uM3MeHEH, ¢ TeM 4TOOBI YIOBJIETBOPSTH
TpeboBaHUAM LHPpoBOil cucteMsl G (IOCTPOCHUE 3BYKOBBIX CyNepKaapoB). B nemsax ymywmenus padoumux
XapaKTEPUCTUK CUCTEMBI B ySI3BUMBIX 711 OIIMOOK KaHAJIaX MOXKET IPUMEHSTHCS HEpaBHas 3allUTA.
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3.2 IlpuMeHeHHE TEKCTOBBIX COOOIIEHM A

TekcroBble COOOIEHHS MOTYT 00ECTICUMBATh BeChMa IIEHHBIH JIOTIOIHUTEIIBHBIA 2JIEMEHT ayIHOCITYKObI, He
pacxonys Oojpmioro oObeMa MpeJHAa3HAYCHHOW Ui MepeAadyd JaHHBIX MPONMYCKHOW CHOCOOHOCTH.
TexcroBoe coobIIeHne SABIsIETCs 0a30BOH YacThiO MU poBOH cucTeMbl G u moriiomaet Becero 320 6ut/c. Orta
MPOMYCKHAsl CIIOCOOHOCTh MOXET OBITh COXpaHEHa, €CM IMOCTABIIUK YCIYr HE HCHOJIB3YeT TMepenady
TEKCTOBBIX COOOIIEHUH.

33 Pe:xxnM makeTHO# mepexayu JaHHbBIX

VYcnyru mepenadd JaHHBIX, Kak HPaBWIIO, coleparT 00 MOTOKM WH(OpPMAalUH, B CHHXPOHHOM WU
acMHXpPOHHOM (opmarte, nubo ¢aitnel nHpopmanmu. Lludposas cucrema G obecneunBaeT yHUBEPCATBbHYIO
CHCTEMY IIaKeTHOH NOCTaBKH, KOTOpas MO3BOJET OCYLIECTBIATH OCTAaBKY ACHHXPOHHBIX TMOTOKOB H
¢aiinoB ans pasHBIX YCIyr B TOM € IOTOKE JAaHHBIX M IO3BOJSIET Pa3leisThb CKOPOCTh Mepeaayu
(cMHXpPOHHOTO) TMOTOKAa MJaHHBIX MEXAY pa3HbIMH yCIyraMd Ha TOKaapoBoil ocHoBe. Hapsny
C YIpeXJammeid KoppeKuueil omuOOoK B MOTOKE MAaHHBIX MOXET O0eCleunBaThCs AOMOIHUTEIBHBIN
KOHTPOJIb omKOOK. [lepeHoC ycIyr MOKET BBIMOJHSTHCS cepHell OAMHOYHBIX TAaKeTOB WK B hopMme cepuu
ONOKOB JaHHBIX. BJIOK AaHHBIX — 3TO Cepusl MAKETOB, PACCMATPUBAEMBIX KaK OAMH OOBEKT B KOHTEKCTE
00paboOTKH OIMOOK; OAWH NPHUHSTHIA OMIMOOYHBIA MakeT B OJIOKE JAHHBIX BBI3BIBAET OTKIOHEHHE BCETO
ONoKa JaHHBIX. DTOT MEXaHM3M MOMKET MCIOJB30BaThCS Ui Tepemadyn (aiioB, a Takke YNPOIICHHS
CHUHXPOHHU3AI[MM aCHHXPOHHBIX MOTOKOB. KoH(Urypauus pexxuMa MakeTHOH Iepenadyd JaHHBIX HUQPOBOI
cucteMbl G BBIMONHAETCS PaJHOBEINATETILHON OpraHu3alueld B IENSIX ONTHMH3ALUM HCIOIb30BAHUS
MPOMYCKHON CIIOCOOHOCTH — U JAJIMHA MAKETOB, M YPOBEHb 3aLUTHI MMyTeM YNPEkKAAIoeld KOPPEKIUH MOTYT
U3MEHSTHCS, U AT IpUEeMHKKa OyZieT o0ecrieunBaThCsl COOTBETCTBYIOIIAS CUTHATIM3ALIUS.

4 My.m;nm.nencc, BKJIIOYad ClIeIHUAJIbBHBIC KAHAJIbI

HpI/ICMHI/IKI/I JOJIDKHBI OBITH MMPpOCTBIMU B HCIIOJB30BaHUU. HI/I(prBaH cucrema G obOecreunBaer JaHHBIC
CUTrHaJIM3alry, MO3BOJIAIONIUC CITYIIATCIIIO MMOJTYYUTh JOCTYII K BLI6paHHOI\/'I M CJ'Iy)K6C IMPOCTBIM HaXXaTUCM
KJIIaBUIIIA W MO3BOJIAIOIIUE paguo OTCJICKHBATL BCIIAHUC [JII MOHCKa HaHquHleﬁ YaCcTOThI B J000I
MOMCHT, B pC3YyJIbTATC YCTO CIYIIATCIIIO HC IMMPUXOAUTCA OTBJICKATHCA OT NPOCIYIINMBAHUA IIPOTPAMMBI.

B DRM wucrnonb3yercss codeTaHHe METOJO0B, O0SCIICUUBAIONIMX YAOOCTBO Ul MOJIb30BaTelNsd. Bo-nepBhIX,
o0111ast MPOIyCKHasl CIIOCOOHOCTH TAHHBIX Pa3JIeNIeTCs B MYJIBTUIUICKCE TPEX KaHAJIOB:

- kanan osicTporo mocrymna (FAC);
- KaHan ciyebHoro onucanus (SDC);

- OCHOBHOM ciy>xeOnbIi kaHan (MSC).

FAC COACPIKUT IMOJIC3HYIO I/IH(bOpMaL[I/IIO, MO3BOJIAIOIYIO IMPUCMHUKY 6I:ICTp0 HaXOOUTb UHTEPCCYIOLINEC
CJIyHIaTeIIsA CJ'Iy>K6BI. HaHpI/IMGp, MPUEMHUK MOKET CKAaHHUPOBATH IIOJOCHI YaCTOT B IIOUCKAX CJ'Iy)K6,
COACPIKAIUX OHpeHCHCHHLIfI TUIT IpOorpaMM WM NPCAOCTABIACMBIX Ha OMNPCACICHHOM A3BIKE. OH Takxke
COACPIKUT PIH(bOpMa]_[I/IIO 0 PCIKUME PAAUOBCIIAHUA JIA eieu I[aJIBHCfIH.ICI‘O ACKOOUPOBAaHUA CUTHAJIA.

SDC conepxutr 0onee MOTHYH WHGOPMAIMIO O CIyk0e (WM MYJIBTHILICKCE CIyX)O0 — JIO0 4YeThIpeXx),
MOBBINIAIOINY0 YPOBEHb YA0OCTBa Juist mosib3oBarens. Croga OTHOCUTCS METKa JUIMHOM 10 16 CHMBOJOB
(ucnonb3yercs crangapt koaupoanus UTF-8, mo3ToMy JOCTYIIHBI BCE CUMBOJIBI, @ HE TOJILKO HA OCHOBE
JATHHUIBI) W CBEIACHHS O TOM, KaK HAWTH anbTCpHATHBHBIC UCTOYHHMKHM TEX € JaHHBIX, a TaKXKe
MPEIOCTABISAIOTCS aTPUOYTHI JUIS TMPOrpaMM, BXOASIIUX B MyJdbTHIDICKC. Pasmep SDC wmensercs
B 3aBHCHUMOCTH OT PEeIKUMA.

MoXeT OCyIIeCTBISATECS TNPOBEpPKa aJbTEPHATHBHOM YacTOThl, 0€3 MOoTepu OOCIYXKHBaHUS, ITyTEM
COXpaHeHUs JaHHBIX, epeHocuMbIX B SDC, kBasucratnyeckuMu. CieqoBaTenbHO, HEOOXOIUMO YIIPaBIsTh
naHHeIMU B Kagpax SDC, co0mro1asi OCTOPOKHOCTb.

MSC conepxut uHMGOPMALHUIO O 3BYKOBBIX CIY>K0axX W/HIH Cily:k0ax mepeaaun naHHbIX. O0mast CTpyKTypa
KaJpa MO3BOJIACT MPUEMHHKY MEPEXOANTh Ha aJbTEPHATUBHYIO YaCTOTY M 00paTHO 6€3 MOTepH Kakux-Inubo
nanHbeix 13 MSC. DT0o 03HavaeT, 4To, ecinu A o0ecneueHusl CIyKO0bl HEOOXOUM PsIl 4acTOT, IPUEMHHK
MOJKET BCErAa TMPOBEPUTh HAWIYYIIYI) YacTOTy M MNpPH HEOOXOAMMOCTH H3MEHHTH HACTPOUKY
0e3 mpepbIBaHus 3ByKoBOoro curaaia. SDC obecnieunBaeT mepevyeHb YacTOT U MOXET TaKKe MPeI0CTaBUTh
pacnucanye 4acToT AJs CiyO0, TpeOYIOLINX pa3HbIX YacTOT, HAa CyTKH I HEJEIIIo.
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Ucnone3yst 3Ti (yHKUMH, TPHEMHUKH MOTYT MPENOCTAaBIATh NPOrpaMMbl YIOOOHBIM [UIS CITyIIATess
o0pa3zoM, KoTopoMy Oosiee He TpeOyeTcs 3HaTh YacTOTHl WM PaclHCaHWe YacTOT U KOTOPBIH TOIydaeT
C MOMOIIBI0  OTOOpa)kaeMOW METKM TpsAMOE TOATBEP)KACHHWE TOTO, YTO BBIOJHEHA HAacTpoiika
Ha KeJIaTeJIbHYI0 IPOrpamMMy.

OcHoBHOM caykeOHbIH Kanan (MSC) comepXUT TaHHBIC IS BCEX BXOASAIIMX B MYJIBTHIUICKC ITPOTPaMM.
MynbTHILIEKC MOYKET COAEPkKaTh OT OJHON JIO YETHIPEX MPOTrpaMM, U Kaxkaas MporpaMMa MoKeT ObITh JTH00
3BYKOBOH, n100 nmaHHbIMU. OOIIas CKOpOCTh Iepenavyd MaHHbIX KaHana MSC 3aBHCHUT OT BBIOPaHHBIX
napamMeTpoB Tepeiadu.

MSC conepXuT OT OJHOTO M0 YEeTHIpEX MOTOKOB. KaXIpli MOTOK pa3fensercs Ha JIOTUYECKUE KaJpbl.
[ToTokM 3BYKOBBIX CHUTHAJIOB COACPIKAT CIKATHIC 3BYKOBBIC CHUTHANBI M (haKyJIbTATHBHO MOTYT MEPEHOCHUTH
TEKCTOBBIC COOOIIeHHs. [IOTOKM MaHHBIX MOTYT COJCpXKaTh MAKEThl JAHHBIX, HECYIIHe HHPOPMAIUIO
JUTSI MAaKCUMaJIbHO deThIpex "cyOmoTokoB". Cirykx0a mepenadn 3BYKOBBIX CHTHAJIOB COJIEPIKHUT OJUH ITOTOK
3BYKOBBIX CHUTHAJIOB M (haKyJIbTaTHBHO OJMH IMOTOK JAHHBIX WK CyOmoTok naHHbIX. Ciyk0a mepemadu
JIAHHBIX CONIEPXUT OJIMH MOTOK JAHHBIX WM OJIMH CYOMOTOK JTaHHBIX.

Jlormueckuii Kaap, Kak MPaBUIIO, COCTOUT U3 JBYX YaCTeH, KaKAas U3 HUX XapakTepu3yeTcss COOCTBEHHBIM
YPOBHEM 3aIlIUTHI. 3HAYCHUS JIUHBI OTUX JBYX YaCTEeH MPHUCBAWBAIOTCS He3aBHCHMO. HepaBHas 3ammra OT
OIUOOK Il TOTOKA 00CSCIIeYMBACTCS YCTAHOBKOM Pa3HBIX YPOBHEH 3aIUTHI JJIS ATHX JIBYX YacTeH.

Kaxnprit nornueckui kanp umeer anuHy 100 mc. Eciu mOTOK mEpeHOCUT 3BYKOBOM CHUTHAj, JOTUYECKUN
KaJp MEePEHOCUT JaHHbIe AU00 M TMEepBOM, JUOO A BTOPOW YacCTH OJHOTO 3BYKOBOTO CyIEpKajpa,
coJepkamiero mMH(popManuio 0 3ByKoBOM curHaie, AauHoM 200 mc. IlockombKy, Kak NpaBHIIO, TMOTOKY
MOKET OBITh NPHCBOCHO IBa YPOBHS 3allUTHI, JIOTHYECKHE KaApbl MEPEHOCAT TOYHO IOJOBUHY OaiiToB
KaXZI0TO YPOBHS 3aILlUTHI.

Jlornueckue Kajpbl U3 BCEX MOTOKOB OTOOpa)kaloTCs BMECTe JUIs (OPMHPOBAHMUA KaIpOB MYJIbTHUIUIEKCA
TOM e JUIMTEIBHOCTH, KOTOPBIE TIOCTYNAIOT B KOAEP KaHala.

Curnanm3anus KOHPUTYpaIi MYJbTINIEKca mepemaeTcss ¢ wucmonb3oBanueM SDC. Kondurypamms
MYJIBTHIUIEKCA MOKET OBITh M3MEHEHa Ha TpaHUIaX Mepenavd cynepkaapa. M3MeHeHune KoHpHUrypamnuu
MyJBTIJIEKCa TMPOUCXOIUT, €CIH H3MEHSIOTCS mnapamerpbl KaHaima B FAC wnmm eciam mOpoucxomuT
peopranmzanus  ciayx6 B MyneTHmiekce. CurHamusainus HOBOM  KOH(GHTrypalnuud — mepeaaetcs
3abnaroBpeMeHHo B SDC, a CHHXpOHHU3aIMsI yKa3bIBaeTCs C MOMOIIBIO HHJeKca pekoHurypanuu B FAC.

5 KanaibHoe KoAupoOBaHHe U MOAYJISILIUA
5.1 Brenenue
B cuny pasmuunbeix motpebHoctel Tpex moxakaHaioB —MSC, SDC u FAC — B 3TH mojakaHajax

WCTIONB3YIOTCS Pa3lIMYHbIe CXEMBbl KOIAMPOBAHHS M OoToOpakeHws. OOIias cxema mporecca KOAUPOBaHUS
npeJcTaBlieHa Ha puc. 42.

PUCVYHOK 42

(DyHK].IHOHa.]'lLHaﬂ 0J10K-cXemMa KOAMPOBAaHMSA U NEepeMeKeHUus

Aparrranus
TPaHCHIOPTHUPOBAHUS Koauposanue [epemexenne
——>»|  MyJbTUILICKCA »| U HepeMeKeHne 14 OtoOpaxeHue sTYEeK F—
U paccesiHue GUTOB (ronpko MSC)
SHEPTHU
BS.1114-42

OCHOBOM KOJUPOBAHUS SIBIISIETCS CXeMa MHOTOYPOBHEBOTO KOJIMPOBaHUs. B crity pa3nuyHbIX OTpeOHOCTEH
B YPOBHSX 3alllUThl OT OIIMOOK, CYIICCTBYIOIIMX B MpEIeiax OJHON CIy»KObl WM JUIS Pa3HBIX CIIyXO
B Iipefiesiax OJHOTO MYJBTHUIUICKCA, MPUMEHSIOTCS pas3IHyHble CXEMbI MPEoOpa3OBaHUS W COUCTAHUS
3HAYCHUN CKOPOCTH TIEpeIayud JaHHBIX: HepaBHas 3amuTta oT ommbok (UEP) m paBHas 3amuTa OT OmMO0K
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(EEP). lns paBHO# 3amIMTHl OT OMIMOOK HCIONB3YETCS €AMHAsS CKOPOCTh IMepelavyd JaHHBIX IS 3allUThI
Bcex maHHBIX B KaHane. EEP sBusercs obs3atensrol nust FAC u SDC. B npotuBononoxuocts EEP moxer
WCIIONIb30BaThCSl HEPABHAS 3alllUTa OT OIIMOOK C JABYMS CKOPOCTSMHU KOIMPOBAHHS, C TEM UYTOOBI CIENATh
BO3MOXXHBIM TPHCBOCHHE JaHHBIM B OCHOBHOM CIYy)XK€OHOW KaHalle OoJiee BBICOKOTO YPOBHS 3allUThI
¥ MEHEee BBICOKOTO YPOBHS 3aIUTHI.

5.2 MHoroypoBHeBoe KOAUPOBaHHE

IIponiecc KaHAJIBPHOrO KOAMPOBAaHMS OCHOBAaH HA CXEME MHOTOYPOBHEBOIO KonaupoBaHus. llpuHumn
MHOTOYPOBHEBOTO KOJMPOBAHUS 3aKIII0YAETCS B COBMECTHOM ONTUMU3AIMH KOJUPOBAHUS U MOAYJISIIUN IS
JOCTIDKEHMSI HAWIyYLIMX XapaKTepUCTUK Mepefauyd. DTO O3HayaeT, 4yTo Oonee ysA3BUMBIE IS OMIMOOK
OourtoBble mo3uuMU B oToOpaxkeHun QAM mosyuyatoT Oojiee BBICOKMII YpOBEHb 3alIMTHL. Pa3Hble YpOBHH
3alIMTBl  JTOCTUTAIOTCS C TIOMOIIBI0  pas3HBIX KOJOB KOMIIOHEHTOB Ojarojapsi MpPUMEHEHUIO
nepHOpUPOBAHHOTO CBEPTOYHOTO KOAUPOBAHUS, TOyYaeMOT0 U3 TOTO K€ MATEPUHCKOTO KOAA.

JexonupoBaHue B IPUEMHUKE MOXKET BBIITOIHATHCS JIMOO MPSAMO, OO0 B paMKax UTEPAIIOHHOTO MpoIecca.
CrenoBaTeNlbHO, MPOU3BOIUTEIIBHOCTL JIEKOIEpa € OIMMOOYHBIMH JTaHHBIMH MOJKET OBITh TIOBBIIIICHA
Ha OCHOBE psiJia UTEepaInii, U, TAKUM 00pa3oM, OHa 3aBUCUT OT pEaTH3aIlH JICKOIepa.

5.3 Koauposanne MSC

MSC MokeT HUCHoNb30BaTh OoTOOpakeHue Jmbo 4-QAM, nubo 16-QAM: Oonee HU3KAas COBOKYITHOCTh
obecrnieunBaeT 00Jiee BBHICOKYIO YCTOWYHMBOCTH K OIIMOKaM, a OoJiee BHICOKAs COBOKYITHOCTh 00eCIednBaeT
BBICOKYIO CIIEKTPAITbHYIO 3P (HEKTUBHOCTb.

JImst KaKI0ro Ciiydas MMEETCs JAMana3oH 3HAueHWH CKOPOCTH KOAMPOBaHHS IS obecredeHust Hanboiee
MOIXO/IAIIECTO YPOBHS KOPPEKIIUU OIHOOK JUIs JaHHOH mepemayn. JIOCTYIMHBIC COYSTAHUSI COBOKYITHOCTH U
CKOPOCTH KOJHPOBAHUSA OOCCIICUYMBAIOT BBICOKYIO CTEIEHb T'MOKOCTH B IIMPOKOM HAIlla30HE KaHAJIOB
mepemaun. s obecrieueHns ABYX ypoBHEH 3amuThl B MSC MOET HCIIONB30BaThCA HEpaBHAs 3allliTa OT
OIINOOK.

JBa ypoBHS 3alIMTHI B OJHOM KaJpe MYJbTUIUIEKCA BO3MOXHBI OJlarojiapsi HCHOIb30BAaHHUIO ABYX 3HAYCHUN
o0meii ckopoct KoxupoBaHus. OOImas CKOPOCTh KOAMPOBAHHMSI U CKOPOCTh KOJUPOBAHUS IS KaXKAOTO
ypOBHS ompenenieHbl B Tabnunax 26 u 27. CurHanu3anysi YpOBHS 3aIUTHl OCYIICCTBISIETCS B O0OBEKTE
JaHHBIX onMcaHus MyibTUIekca SDC.

TABJINIIA 26
Cxopocts nepegaun ganubix 1 MSC ¢ 4-QAM
YpoBeHb 3a1IMTHI R, R,
0 0,25 1/4
1 0,33 1/3
2 0,4 2/5
3 0,5 1/2
TABJIMIIA 27
Coueranns 3HaAYeHMIT cCKopocTH nepegaqun AaHHBIX 1 MSC ¢ 16-QAM
YpoBeHb 321U THI R,y Ry R, Ryicm
0 0,33 1/6 12 6
1 0,41 1/4 4/7 28
2 0,5 1/3 2/3
3 0,62 12 3/4 4
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B omHOM Kaape MyJbTHIDIEKCA OIDKHBI TPUMEHSATHCS OIHO WIM JBa 3HAUeHHUS OOIIeH CKOpOCTH
komupoBaHus. [IpM WCMONB30BaHWM JBYX 3HAYCHHH OOIIEH CKOPOCTH KOIWUPOBAHUS 00a JOJDKHBI
MPUHAJIEKATH TON KE COBOKYITHOCTH.

5.4 Koauposanue SDC

B SDC wucnons3yercst orodpaxenue 4-QAM co ckopocthio koaupoBanus 0,5 win 0,25: BEIOOP BO3MOXKEH
MEXIy 0oJiee BRICOKOM MPOMYCKHOMN CITOCOOHOCTHIO U OOJBIIIEH YCTOHUHUBOCTHIO K OIIHOKAM.

COBOKYITHOCTh M CKOPOCTh KOIHUPOBAHHS CIIEAYET BBIOMPATh ¢ ydeToMm mapameTpoB MSC, ¢ TeM 4TOOBI
obecrnieunTh OoJiee BBICOKYIO ycTonuuBocTh i1t SDC mo cpaBHenuo MSC.

5.5 KoaupoBanne FAC

B FAC momxHO ucmonb3oBathes orodpakenue 4-QAM co ckopocThio koaupoBanus 0,25.

6 CTpykTypa nepenaqu

B tabmune 28 npuBeneHsI CBsA3aHHBIE ¢ pacnpocTpaneHueM napamerpsl OFDM mist DRM B pexume E.

TABJIMIIA 28

IMapamerpst OFDM
DneMeHTapHbIN epuo BpeMeHu T 83 1/3 mkc
JlurenbHOCTD NOJIe3HOU (opTOoroHansHoW) yact 1,=27 - T 2,25 mc
JnTeNnbHOCTh 3aIMTHOrO UHTepBana 1, =3 - T 0,25 mc
Hnurensrocts cumBona Ty =T, + T, 2,5 Mc
T /T, 1/9
JnurensHOCTE Kajpa nepenaqn 1y 100 mc
Ywucno cuMBOJIOB Ha Kamp N 40
[upuna nonocs! kanana B 96 xI'n
Pasnoc mecymux 1/7, 444 4/9 T'
WuTepBan uncia HeCymux Kpin=—106; K 0= 106
Hewncnonbszyemsle Hecymne OTCyTCTBYIOT

IlepenaBaemblil CUTHan OpPraHM3yeTCs B CYNEpPKAAphl MEpPeAadd, KOTOPBIE COCTOST U3 YEThIpEX KaApoB
nepeaayn.

Kaxap1ii kazp nepeaun UMeeT JIIMTENILHOCT 1 U cocTouT u3 Ny cumsonos OFDM.
Kaxnprit cumBosr OFDM o6pasyercs MHOXKECTBOM K HECYIITUX U MIEPENaeTCs C JIUTEIbHOCTRIO .
PazHoc Mexay coceqHUMHU HecylIuMu coctasiuset 1/7,.

JAnUTensHOCTh CUMBOJIA SIBJISIETCSL CYMMOM IBYX YacTeil:
— JUIMTEIIFHOCTH IIOJIE3HOM YacTu T;

- JJIUTEIIBHOCTH 3alllUTHOI'O MHTEPBAaJia Tg.

3alUTHBINA HHTEPBAI 3aKJII0YAETCA B HUKINYECKOM MPOJOKEHUN MOJIe3HOM yacTu 7, U BCTaBIAETCA THepen
HEH.

CumBoasl OFDM B kanpe nepenaun Hymepytores ot 0 1o Ny — 1.

Bce cuMBOITBI cofiepIKaT JaHHBIC U CIIPABOYHYIO HHGOPMAIIHIO.
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[ockonmpky curHan OFDM comepkuT OONBIIOE YHCIO OTIASIBHO MOAYJIMPOBAHHBIX HECYIIHMX, KaXKIbIHA
CHMBOJI MOXET paccMaTpUBaThCs, B CBOIO OYEpElb, KaK pa3feisieMbld Ha SYEHKH, TOe Kaxklas sueiika
COOTBETCTBYET MOJIYJISIIIMM, BBIMOJHEHHON B OTHOIICHMM OJHOW HECylled B Mpenenax IUTEIbHOCTH
OJIHOT'O CUMBOJIA.

Kaxp OFDM couxepxwurt:

- STYEHKH ITHJIOT-CUTHAJIA,

- SIYEUKU YIIPaBJICHUS;

— STYEUKU JaHHBIX.

Slaefiku MUIIOT-CUTHANIA MOT'YT MCHOJIB30BATHCA JId CUHXPOHHU3AIMU Kaapa, 4aCTOTbl U BPEMCHH, OLUCHKHU
KaHaJia U OMpeACJICHUA PCIKUMaA YCTOP'I‘{PIBOCTI/I.

7 KomOunupoBanHasi nepegaya uu(ppoBbIX U AaHAJOTOBBIX CUTHAJIOB

bimzkoe pasmemenre curaana mudpoBoi cucteMbl G ¢ aHATOroBEIM UM cHTHAIOM BO3MOXKHO M MOYKET
riOKO KOH(UTYpPUpPOBAThCS B 3aBHCUMOCTH OT TEKYIIEro HCIOIb30BaHHS CIEKTpa. Takum oOpa3om,
nugposas cucrema G MoxeT ObITh BBeZieHa B UM mojocax 4acToT.

PUCYHOK 43

Ipumep kondurypauun uudposoii cucremsl G (DRM, pexum E, ieBas yacTp)
u UM curnana (mpaBasi 4acTh)

G A A
e
Q.
- <
A
= s
~ =
a
[ (I'm)
| | | 1 | 1 | »
| | T | T I | v
Af
+—>
BS.1114-43

Ha pucynke 43 nokasaHo, 4To curaai HUppoBoi cucteMbl G MOKET OBITh PACIIONIOKEH OJU3KO CJIeBa MU
crpaBa oT cymecTBytomero UM curnana. J[ins rapanTuu HaJuIexallux YpOBHEH 3allUTHl U KauecTBa 3ByKa
UM curHajia MOTYT COOTBETCTBYIOLIMM 0Opa3oM IUIAHHUPOBATHCS PACCTOSHHE Mexny Hecymumu (Af) u
pasamma ypoBHelt MomHOCTH (AP) curHamoB UM um 1mmdpoBoit cuctems! G. Af MokeT BBHIOMpATHCS B
cooTBeTcTBHU ¢ pacTpoMm KaHana 50 k['u. Pexomennmyercs Af > 150 kI'u. AP MoXeT THOKO HU3MEHATHCS,
onHako AP > 20 nb pexomenayercs st muanMmyma Af'= 150 l'm.

Bo3MoxxHBI 1Be KOH(UTYpanuy Mepeavyn: aHaJIOTOBBIH W NH(POBOH CUTHAIBI MOTYT KOMOMHHPOBATHCS U
MepeIaBaThCs Yepes3 Ty JKe aHTCHHY, WM K€ JBa CUTHAJIa MOTYT MepeaaBaThCs C pa3HBIX aHTCHH.

Bo3MmoxHBI pa3nuuHble KOHQUTYpanuu Jiisi curHana uugposoii cuctemsl G. Curnan uugposoit cucremsr G
MOJKET COIEp)KaTh Ty e MporpaMmy, uTo M ciyxO6a UM, B Taxkke IOMOMHHUTENbHBIE Iporpammsl. Ecnu
yepe3 nupposyo cucremy G 1 UM nocTynHa Ta e mporpaMma, CleAyeT OTIPaBUTh (rar mepeKItoYeHus
anpTepHaTuBHOW wyactoThl (AFS) B kaname cmyxeOHoro omucanusi (SDC) mynpTHIIeKca mnepenay,
obecrieurBasi BO3SMOXKHOCTh MOIICP)KKH T'€TePOTeHHBIX CETEH.

Ha pucynke 44 nokasaH mpuMep KOH(PHUTYpaITHid.
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PUCYHOK 44

Hpumep konpurypaunu uudposoii cucrems! G (ciaesa) u 2 YM crannuii (cnpasa)
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1 1 f \ \ f >
Af
“—>
BS.1114-44
8 Mopenpyemble XapaKTEPUCTUKU CHCTEMBI

Pacmipoctpanenne paanoBonH B mojocax OBY xapakrepusyeTcs Audpakiueii, paccesHueM U OTpaKeHHUEM
QJICKTPOMArHMUTHBIX BOJIH Ha IYTHU OT MEPEAATUUKA K IIPUCMHUKY. OOBLIYHO BOJIHBI IMOCTYNAarOT Ha MPUCMHHK
B Pa3HbIE MOMCHTHI BpEMEHH (MHOTOJIYY€BOE PaCIpPOCTPAHEHHUE), PE3YIbTATOM Yero sBISETCS 0ojee Win
MEHee CHIIbHOE€ YacTOTHO-W30MpaTenbHOe 3aMupaHre (B 3aBHCHMOCTH OT IIMPUHBI IIOJIOCHI CHUCTEMBI).
KpOMe TOTr0, ABMXXCHHUEC MNPHUEMHHUKA HWJIHW OKPYKAIOMIUX 0OBEKTOB BELI3LIBAET H3MEHEHHE BO BpEMCHU
xapakrtepuctuk kKaHana (3¢¢exr [omnepa). B mpoTHBOMOIOKHOCTE PacHpOCTPaHEHUIO HOHOCHEpPHOUH

BOJIHBI, HAMIPUMEP KOPOTKUE BOJHBI, HOHOC(EPHBIC U3MEHEHUS HE BIUSIOT HA MOJCIUPOBAHHUE KaHAaa s
nosioc OBY.

Merton 3akioyaercss B HCIOJIb30BAHUHM CTOXACTUYECKUX HECTAIlMOHAPHBIX MOJENIEH €O CTaloHapHON
CTaTUCTUKOM H ONpeAe]CHWH MOAENeH Uil XOpOIIMX, CPEeJHHX M IUIOXMX YCJIOBHI C IIOMOIIBIO
COOTBETCTBYIOIINX 3HAYCHHWM MMapaMeTpoB oOmelr mMomenu. OMHON M3 TaKUX MOJEICH ¢ aganTHPyEeMbIMH
napamMeTpaMu SIBJISAETCSl CTAllMOHapHAs B LIMPOKOM CMBICTIE MOJIENb C HEKOPPEIMPOBAHHBIM PACCESTHUEM
(mozmens WSSUS). ObocHOBaHMEM CTAIIMIOHAPHOTO METOJA C Pa3HBIMU HAOOpaMH IMapaMeTpoB SBIISETCA TO,
YTO pe3yJbTaThl B pEaJbHBIX KaHanax o0ycnoBnuBatoT KpuBble KOB Mex Iy mydmmM U XyIImuM cIydasiMy,
OIIpe/IeIEHHBIMH ITPY MOJICITUPOBAHHN.

B monmens WSSUS He BKIIIOYEHBI JOMONHUTENbHbIE W3MEHEHUS KPAaTKOBPEMEHHOM CpeaHel MOIHOCTH
(MenyeHHOe WM Jorapu(MHUYECKH HOPMajJbHOE 3aMHUpaHHE), BBI3BIBAEMbIC H3MEHEHHUEM YCJIOBHUH
(Hampumep, CTPYKTYpOH 34aHUI) WM TakUM SIBJICHHEM, KaK paclpoCTpaHeHHe B cropaguueckoMm cioe E.
Ot 3QdeKThl, a TakKe BO3JCHCTBUS TaKWX BO3MYIICHHUH, KaK MPOMBIIUICHHBIE TOMEXH, KaK MpPaBUIIO,
BKJIFOYAIOTCS B BBIYMCIICHHS BEPOSITHOCTH MOKPBITHS B MPOLIECCE MIIAHUPOBAHUS CETH.

Br110 BRINTOTHEHO MOIETTMPOBAHIE XapaKTEPUCTUK CUCTEMBI, IPEATIONararoliee OleHKy HAeadbHOro KaHaia,
HeaNbHYI0 CHHXPOHH3ALUIO, & TaKKe OTCYTCTBHE (a30BBIX ITyMOB U 3¢ dekroB kBaHTOBaHUS. MOIIHOCTH
CUTHAJIa BKJIIOYAET MUJIOT-CUTHANBI W 3alUTHBIN uHTepBai. IlpenmonaraeTcss kaHAIbHOE ACKOAUPOBAHUE
IyTeM OJHOKPATHOTO [eKOAWPOBaHUSA To MeTony Burepoum mms momymsamun 4-QAM u ¢ momomrsio
MHOTOCTYIICHYATOTO ACKOAepa C IBYMS UTEpaIusIMu It Moy 16-QAM.

B Tabnune 29 npuBeaeHbI pe3yabTaThl IS IIECTH KaHAJOB, MPEACTABISIONINE pa3HBIE CIEHApUHU MpHEeMa
IIpU UCHOJB30BaHUU pexkumMa ycroiunoctu E. Cxopocts koaupoBanus R = 0,33, moxymsiuus — 4-QAM.
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TABJINIIA 29

TpeGyemoe ornomenune C/N npu nepeaade ais goctmxennss KOB=1x 107
nocJje aexonepa kanayua nist MSC (pexum E)

Mopean kaHaja C/IN
Kanan 7 (ABI') 1,3 nb
Kanan 8 (ropoxackue ycnosus) npu 60 km/4 7,3 nb
Kanan 9 (cenbckast MECTHOCTB) 5,6 nb
Kanan 10 (mpensitcTBHs penbeda MECTHOCTH) 5,4 nb
Kanan 11 (xonmMucTas MECTHOCTB ) 5,5 nb
Kanan 12 (OUC) 5,4 nb

B Tabnune 30 mpuBeneHbl pe3yabTaThl A IIECTH KaHAJIOB, MPEICTABIAIOLINE pa3HblE CLEHApPUU IIpHeMa
IIPH UCTIONIb30BaHMUH peknMa ycroiunBocTu E. CkopocTs kogupoBanust R = 0,5, mogymsamus —16-QAM.

TABJIULIA 30

Tpebyemoe otnomenne C/N npu nepexade aias nocrumzxenns KOB =1 x10™
nocJie aexkonaepa kanauaa ajast MSC (pexum E)

Mogenas kanana CIN
Kanan 7 (ABI'LL) 7,9 nb
Kanan 8 (ropoackue ycnosust) npu 60 km/a 15,4 nb
Kanai 9 (cenbckast MECTHOCTB) 13,1 nb
Kanan 10 (mpensaTcTBus peiabeda MECTHOCTH) 12,6 nb
Kanan 11 (xonmucrast MECTHOCTB) 12,8 nb
Kanan 12 (OUC) 12,3 nb
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