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BcemupHsbIe 1 pernoHansHbIe KOH(EPEHITNH PAIHOCBI31 H acCaMOJIeN PaIHOCBs3H IPH MTOAEPIKKE UCCIIETOBATEIHCKIX
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PEKOMEHJALMA MCO-R BS.1114-12

CucreMbl Ha3eMHOT0 TH(POBOT0 3BYKOBOT0 PaIHOBEIAHUS
HA aBTOMOOMJIbHbIE, IEPEHOCHDbIE H CTALIMOHAPHDbIE IPUEMHUKH
B quana3one yactor 30-3000 MI'it

(Bonpoc MCD-R 56/6)
(1994-1995-2001-2002-2003-2004-2007-2011-2014-2015-2017-2019-2022)

Cdepa npumeHeHust

B Hacrosimeit Pekomenaanuu mpecTaBieHbl HECKOJIbKHX CHUCTEM Ha3eMHOro HH(DPOBOr0 3BYKOBOTO pPajHOBEINAHMS
Ha aBTOMOOWMIIbHBIE, TIEPEHOCHBIE U CTAIIMOHAPHBIE MPHUEMHUKH B mruana3zoHe 9actoT 30—-3000 MI'. Onrcanbl OCHOBHBIE
XapaKTEePUCTUKU KXKIOH CUCTEMbI, TAKUE KaK KOJMPOBaHUE UCTOYHUKA, KOJAUPOBAHUE KaHAJA, MOIYJISIINS, CTPYKTypa
nepeiauu v IOpOroBbie YPOBHH, HEOOXOJUMbIE ISl 00ECIIEUSHHUST XOPOIIEro KauecTBa 00CTyKUBAHHUS.

KiioueBnble ciioBa
Hudposoe 3BykoBoe pamnosemanne, DAB, ISDB-TSB, IBOC, DRM, CDR, PABUC.

Accambutest paguocsizu MCD,

yuumbvleast,

a) YTO BO BCEM MHUPE BO3pACTaeT MHTEPEC K HA3eMHOMY II(PPOBOMY 3ByKOBOMY pajroBeriannio (DSB)
Ha ABTOMOOWJIbHBIC, IEPEHOCHBIE W CTAlMOHAPHBIE MNPUEMHHKH B Tosoce dvactor 30-3000 MI'i
JUTSL TIOKPBITHSI HA MECTHOM, PETHOHAJILHOM U HAIIHOHAJILHOM YPOBHSIX;

b) yTo B MCO-R yx)e mpunarel Pekomenmanun MCDO-R BS.774 u BO.789, B KOTOpBIX MPUBEACHBI
HEeOoOXOUMBIE TpPeOOBaHMS K CHCTEMaM IM(POBOrO 3BYKOBOTO PAJUOBEHIAHHMS HAa aBTOMOOWIIBHBIC,
MEPEHOCHBIE ¥ CTAllMOHAPHBIC TPHEMHUKH JUISS HA3eMHOTO M CIyTHUKOBOTO CIIOCOOOB JIOCTABKH
COOTBETCTBEHHO;

c) yto B Pexomenpannuax MC3-R BS.774 u BO.789 npusnaroTcst npeuMyIiecTBa JOMOJIHUTENBHOTO
WCIIONB30BaHUs HA3eMHBIX M CIYTHUKOBBIX CHUCTEM M THpeAycMaTpuBaeTcsi co3naHue cuctemsl DSB,
JIOIyCKaIoIIel MCII0Ib30BaHUE YHUBEPCAIBLHOIO IPUEMHUKA CO CBEPXOOJbIIMMH UHTETPAJIbHBIMU CXEMaMU
(CBHMC) ¢ 00bIuHOM 00pabOTKOM, a TAK)KEe MaCCOBOE IPOM3BOICTBO HEAOPOTHUX IPUEMHHUKOB,;

d) yTo 1udpoBas cuctema A, omucaHHas B I[IpuiiokeHWU 2, YIOBIIETBOPSET BCEM TPEOOBAHUIM
Pexomenmammit MCO-R BS.774 u BO.789 u 4T0 B pa3HBIX CTpaHaX OBUTH IIPOBEICHEI MTOJICBBIC UCIIBITAHUS
CHUCTEMBI B IEMOHCTPAITUS €€ pabOTHI B Pa3IMIHBIX MMoocax gactoT Mexxay 200 MI'm u 1500 MI'1;

e yro 1udpoBas cucremaF, omnucannas B [lpunoxenun 3, yaoBieTBOpsieT TpeOOBaHUAM
Pexomenpaumn MCO-R BS.774 u 410 B HECKOJBKHMX CTpaHax ObUTM MPOBEACHBI IOJEBBIC WCIBITAHUS
CHCTEMEI U IEMOHCTpAIHs €¢ paboThI B moocax gactot 188—192 MI'tu 2535-2655 Ml ;

P yto nugppoBas cucrtema C, omnucanHas B [lpwinoxeHun 4, yA0OBICTBOpSET TpeOOBaHUAM
Pexomenmaniun MCDO-R BS.774 1 uro ObutH MPOBEJICHBI MOJIEBBIC UCTIBITAHHUS CHCTEMBI M IEMOHCTPAIIHS €€
pabots B mosoce 88—108 MI';

g) yro 1muppoBas cucrema G, omnucanHas B [IpHIOKEHHH 5, YHOBIETBOPSIET TpPeOOBAHUSIM
Pexomenganmn MCDO-R BS.774 u 4to OBUIM yCHEIIHO NPOBEICHBI IOJIEBBIE HCIBITAHUS CHCTEMBI
¢ pexxumoM E u nemoncTparms ee padots! B mosoce | OBY (47-68 MI'1), B mosnoce 11 OBY (87,5-108 MI 1)
u B osoce 111 OBY (174-230 MI'm);

h) yro uudpoBas cucrema H, omnucannas B Ilpunoxxenuu 6, ymOBIETBOpsIET TpeOOBaHUAM
Pexomenganmn MC3-R BS.774 1 uro OblIM poBeAEHBI MOJIEBBIE UCTIBITAHUS CUCTEMBI M IEMOHCTpALHS e
pab6ots B mosoce 88—108 MI';
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i) yTo IMQpoBas cucremal, onucanHas B [lpunoxeHun 7, YIOBICTBOpPSET TpPeOOBAHUAM
Pexomenmammmn MCD-R BS.774 u 9T0 ObUIH TIPOBEICHBI TIOJIEBEIC UCTIBITAHUS CUCTEMBI M ICMOHCTPAITUS €¢
pabots! B mostocax 66—74 MI'mu 87,5-108 MIm;

) yTo Ha 7-i BcemupHOW KOH(epeHIuu paauoBeniaTenbHbBIX coro30B (Mexuko, 27-30 anpens
1992 roma) BceMupHBIC paJHOBEIIATEIHPHBIC COIO3hI €IMHOTIIACHO PEIITHIIH:

"l TPHHITH MEPHI IO COTIACOBAHMIO €IMHOTO BCEMUPHOTO CTaHAapTa IO MU(PPOBOMY 3BYKOBOMY
panuosemniaano (DAB); u

2  Tpu3BaTh AAMUHUCTPAIIUN PACCMOTPETH MPEUMYIIECTBA, BO3HUKAIOIINE ISl TOTPEOUTENS MpH
WCTIOJB30BaHUH OOINEH CUCTEMBI KOJAUPOBAaHUS UCTOYHUKOB M KaHAJIOB, U BHEAPUTH HA BCEMUPHOM
OCHOBE IIM(PPOBOE 3BYKOBOE paauoBemanue B nuanasone 1,5 I'T";

k) 4yTo TpaHcnopTHEIH moTok MPEG-2 (TI1 MPEG-2) mmpoko nmpuMeHseTcs B KaueCTBE KOHTSHHEPOB
KOJIUPOBaHHOM HU(PPOBBIM CIIOCOO0M MH(OPMALIUY;

/) YTO TpOIECC CTaHAapTU3anuu B EBporme mnpuBen K NPUHATHIO [HUQPOBOH CHUCTEMBI A
(cuctemsr Eureka 147 B kadectBe crammapra ETCHU EN 300 401) PCC (3BykoBoif) s 3BYKOBOTO
pazvoBeNIaHus Ha aBTOMOOHJIbHBIC, TICPECHOCHBIC U CTAIIMOHAPHBIC TPUEMHUKH;

m) YTO MPOLECC CTaHAAPTH3AlWU B SIMOHMU NpHBEN K MPUHATUIO nU(poBoi cuctemsl F mudposoro
HA3eMHOT0 paJHOBEIIaHNs C MHTETpaIfen ciayx0 s 38ykoBoro paauosemianus (ISDB-TSB) mist cuctemsr
nu(ppoBOTO HA3EMHOTO 3BYKOBOTO PATHUOBEIIAHHS HA aBTOMOOWIBHBIC, TIEPEHOCHBIC W CTaIMOHAPHBIC
TIPUEMHUKH;

n) yto MeTo bl [ISDB MoryT mpuMeHsThCS 17151 BHEAPEHUS YCIYT, UCIONB3YIOIIUX BCE MPEeUMYIIECTBa
nudpoBoro paamoBemanus, W uto Pexomenmarmss MCD-R BT.1306 Brmodaer cucremy ISDB-T
JUTSE IAPOBOTO HA3EMHOT'O TEICBU3UOHHOTO PaTHOBEIIIAHMNS;

0) yT0 Tporecc cranaaprusanuu B CoenuHaeHHbIX [llTaTax AMEpHUKYU MPUBEI K MPUHITHIO ITUGPOBOI
cucrembl C (cuctemsr IBOC) B kauectBe crapmapra NRSC-5 mis 1mudpoBoro Ha3eMHOTO 3BYKOBOTO
paaMoBEIIaHUs Ha aBTOMOOHIIbHBIE, IEPEHOCHBIC U CTAIMOHAPHBIC TPUEMHUKH;

p) YTO Ipolecc cTanAaapTuzauuu B EBporne npusen k npunsatuio nudposoii cuctemsl G (cuctemsl DRM
B kauectBe cragzapra ETSI ES 201 980) mns mmudpoBoro HazeMHOro 3BYKOBOTO PpaJMOBELIAHUS Ha
aBTOMOOWIIBHBIE, IEPEHOCHBIE U CTAIHOHAPHBIE IPHEMHHKH;

q) YTO Tporiecc cTanaapTuzannu B Kuraiickoit Hapomnnoii Pecriy6nnke mpuBen K MPUHATHIO HUA(POBOIT
cuctembl H (cuctemsr CDR) B kauectBe ctannapra (GY/T 268.1-2013) miist mudpoBoro Ha3eMHOTO 3ByKOBOTO
panuoBeNIaHus Ha aBTOMOOHJIbHBIC, TIEPECHOCHBIC U CTAIIMOHAPHBIC TPUEMHUKH;

r) YTO TpoIecc cTanaapTu3anuu B Poccuiickoit @enepanyy npuBen K NpUHATHIO IH(poBoi cuctemsr [
(cuctembr PABUC) B kauyectBe rocymapctBenHoro cranzapra ('OCT P 54309-2011) nnsa nudpooro
Ha36MHOTO 3BYKOBOT'O U MYJIbTUMEIHIHOIO pPaJMOBELIAHUS HA TPAHCIOPTE, a TaKKe Ha NEPEeHOCHBIE U
CTalMOHAPHbIE IPUEMHHUKH,

ommeuasi,
a) yt0 B [pnioxennn 1 comepkuTcs KpaTkoe onvcaHue MU POBBIX CUCTEM;
b) yto B [Ipunoxenusx 2, 3, 4, 5, 6 u 7 npencTaBlieHbl KpaTKue onucaHus UppoBeix cucteM A, C, F,

G, H u I coorBeTCTBEHHO;

c) 4TO TONHBIE onucanus Mu@poBeix cucteM A, F u C coxepxkarcs B CripaBouHUKE TIO HUPPOBOMY
3BYKOBOMY PaJIMOBEILaHMUIO,
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pekomenoyem,

1 gto mudposeie cuctemsl A, F, C, G, H w/wmm 1, ommcannsie B [lpmwioxenusx 2, 3, 4, 5, 6 u 7
COOTBETCTBEHHO, CIIEAyeT MCIIOIb30BaTh, II0 MEpe HEOOXOIMMOCTH, Ui Ha3zeMHbIX ciayx0 DSB Ha
aBTOMOOMJIbHBIE, IEPEHOCHBIE U CTAL[IOHAPHBIE IPUEMHHKH B Anana3oHe yactot 30-3000 MI'n;

2 YTO  aJMUHUCTpAIlUSAM, 3aWHTEPECOBAHHBIM BO BHEAPCHMH CIy)KO HazemHoro DSB,
YAOBJCTBOPSIOIIMX HEKOTOPBIM MM BCeM TpeOoBaHMsIM, CHOPMYJIUPOBaHHEIM B PexoMmeHmaruu
MCD-R BS.774, cnenyeT ncnonb30BaTh TaOMUIYy | JUIS OLIGHKH COOTBETCTBYIOIIMX JOCTOWHCTB IU(POBBIX
cuctem A, F, C, G, H u | pu Be1Gope cuctewm;

npeoaazaem ynenam MCD u npouszsooumensim paouonpuemMHuKo8 paccmompens

1 BOMPOC 00 DKOHOMUYECKH J(PPEKTHBHBIX, MEPEHOCHBIX, MHOTOIOJIOCHBIX, YJIOBIETBOPSIONIHX
HECKOJILKMM CTaHJapTaM pPaguONPUEMHHUKAX, NpPEAHA3HAYCHHBIX i1 pPabOThl — MyTeM pPYYHOTO WIIH,
MPENMOYTUTENFHO, AaBTOMAaTHYECKOrO BBIOOpA —CO BCEMH Pa3UYHBIMH AHAJIOTOBBIMH U IU(PPOBBIMU
CHUCTEMaMH PaJUOBEIIaHMS, UCTIOIH3yEMbIMH B HACTOAIIEE BPEMS B COOTBETCTBYIONINX TOJIOCAX YACTOT;

2 BOIPOC O LII/I(i)pOBBIX paanuonprueMHUKAaX, B KOTOPBIC BO3MOXKHO 3arpyxaTb OOHOBIEHUS HCKOTOPLBIX
nx (byHKLIHﬁ, TaKHUX KaK OCKOJUPOBAHUC, BO3MOXKXHOCTHU YIIPABJICHUA HaBI/IFaLII/Ieﬁ uT. IO.,

3 BOIIPOC O MPOCTOM IOKa3aTesie ypoBHs NpuHATOro PU-moms u kod¢hduiueHTa onmmooK mo OuTam.
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TABJINIIA 1

IMoka3aTeaun padoTsl nudpoBuIx cucteM A, F, C, G, H u I, oneHnBaeMble Ha 0CHOBE pPeKOMEHIYeMbIX TEXHHYECKUX
U IKCIIYaTAlMOHHBIX XapPaKTePUCTHK, MepeunciaeHHbIX B Pexomenaanmuu MCI-R BS.774

XapakTepucTHKH
u3 Pexomengauun
MC3-R BS.774
(kpaTkas
¢opmyaupoBka)

Hudposas cucrema A

udposas cucrema F

Hudposas cucrema C

Hudposas cucrema G

udposas cucrema H

Iudposas cucrema I

Jlnana3oH kadecTBa
3ByKa U THUIIBI
mpuemMa

Ot 8 no 384 x6ut/c

Ha 3BYKOBOH KaHaJ ¢
marom 8 k6ur/c, He Goliee
4yeM ¢ 64 yciayramu

Ha KOMIUICKT

(HO, Kak 1pasuio, oT 10
110 20).

B npuemHukax
yCTaHABIUBACTCS ACKOEP
3ByKOBOT'O CHI'HAJIa
yposus 1l MPEG-2 uu
MPEG-4 HE-AACvV2,
00BIYHO PadOTAOIIHI

B IMana3oHe

32-192 kbwur/c.

Cucrema npeHa3HauYeHa
JUTS IpHeMa

Ha aBTOMOOWJIbHBIE,
MePEHOCHBIE

U CTAl[HOHAPHBIC
[IPHEMHUKH

Ot TenedoHHOro KauecTBa

JI0 Ka4eCTBa KOMIaKT-/IHCKa.
B03MOHO Takxe MHOTOKaHAJIbHOE
BOCIIPOHM3BEICHUE 3ByKa

o cucreme S.1. Jlekoznep
YCOBEPIIEHCTBOBAHHOT'O KOJIMPOBAHHUS
3BykoBoro curaaina (AAC) MPEG-2
00BIYHO PAbOTALT CO CKOPOCTHIO

144 xOuT/c B pexume cTepeo.
CucreMa IpeHa3Ha4YeHa IS IpHeMa
Ha aBTOMOOHIIbHBIC, IEPEHOCHbIE

U CTALIOHAPHBIC IIPUEMHHKHI

Or 12 no

96 KOUT/C UCTIOJIL30BAHUEM
nexoziepa kogeka HD™,
BKITIOUAs TIOIEPIKKY
pasInuHbIX GopmaToB
MHOTOKaHAJIBHOTO
BOCTIPOU3BEICHHS 3BYKA.
CucTeMa npeaHa3HadeHa
IUTA TIpHEMa

Ha aBTOMOOHIbHBIE?,
MEPEHOCHBIE

¥ CTAIMOHAPHbIE IPUEMHHKH

Juana3on mudpoBoit
CKOPOCTH Iepeaauu
0JIE3HOTO KOHTEHTA
37-186 xOut/C 11 BCETO
MYJIBTUIIEKCHOTO
KOMILIEKTa,
cojaepskamiero He Oomee
YETHIPEX YCIIYT BO BCEX
pexnuMax.

TIpu ucnone30BaHNK
JeKoepa 3ByKOBOIO
curnana MPEG-4 HE-
AAC v2 gocturaercst
Ka4eCTBO KOMITAKT-
JIUCKOB.

Bo3moxkHO Takxke
MHOT'OKaHaJIbHOE
BOCIIPOHM3BE/ICHUE 3BYKA
o cucreme 5.1.
Cucrema npeqHa3HaueHa
UTSL IpHEMa

Ha aBTOMOOHIIbHBIC,
MIEPEHOCHBIE

¥ CTaI[HOHAPHBIE
npueMHuKu®

Or 16 x6ut/c (CoBMECTHMO
¢ kauectBoM UM)

110 320 k6uT/c (KauecTBO
KOMITAKT-IUCKa

u Oyxyero
MHOT'OKaHaJIbHOTO
BOCIPOHM3BE/ICHUS 3BYKa
o cucrteme 5.1).

Tpu ucnons3oBaHUN
JIeKo/Iepa 3ByKOBOTO
curnaiga DRA+ (GD/J 058-
2014) xauecTBO KOMITaKT-
JICKA JIOCTHUTAETCS IPH

96 x6ut/c.

Cucrema npeqHa3HaueHa
UL IpreMa

Ha aBTOMOOHJIBHBIE,
MIEPEHOCHBIE

U CTal[IOHAPHbIE
TIPUEMHHUKH

Jluana3zon mudpoBoit
CKOPOCTH Iepeaauu
0JIC3HOTO KOHTEHTA
52-800 xkOut/C 11 BCEro
MYJIBTUIIIEKCHOTO
KOMILJIEKTA.

TIpu ucnone30BaHNK
JeKoepa 3ByKOBOIO
curnana MPEG-4
HE-AAC v2 mocruraercst
Ka4eCTBO KOMITaKT-
JIICKOB.

Bo3moxkHO Takxke
MHOT'OKaHaJIbHOE

¥ IMMEPCHUBHOE
BOCIIPOM3BEJICHHE 3BYKa.
Cucrema npeqHasHaueHa
IUTSL IpHEMa

Ha aBTOMOOHIIbHBIE,
MIEPEHOCHBIE

¥ CTal[HOHAPHBIE
TIPUEMHHUKH
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TABJIUIIA 1 (npoooncenue)

XapaKkTepHCTUKH
u3 Pexomenganun
MC3-R BS.774 Hudposas cuctema A Hudposas cucrema F Hudposas cucrema C Hudposas cucrema G Hudposas cucrema H Hudposas cucrema I
(xpaTkas
¢opmyauposka)
Db dexTuBHOCTD KauectBO KauectBO KauectBo KauectBo Cucrema onpesienseT pexxum KauectBO
HCIIOJIb30BaHUS YUM-crepeo3BydaHHs YUM-cTepeo3BydaHHs UM-cTepeo3BydaHus UM-cTepeo3BydaHus OJIHOBPEMEHHOH TiepeavH YUM-cTepeo3BydaHHs
CIIEKTpa BBILIIE, JIOCTUTAETCSI IIPU IIHUPUHE JIOCTUTAETCsI IIPU IHUPUHE JIOCTUTaeTCs U 1iepesiaya JaHHBIX U [IOJHOCTBEO LH(POBOi U nepesiaya JaHHbIX
yeMm npu UM nonocs! Mensmre 200 xI'; nonocs! Mensmre 200 xI'; 6e3 mpeIoCTaBICHHS JIOCTUTAK0TCA TIPY IIUPUHE PEXKUM JUIs 00CCIICUCHUS . JIOCTUTAlOTCS TIPH IIUPUHE
TpeGOBaHUS 110 3alUTe TpeGOBaHUS 110 3alUTe JIOTIOJTHUTELHOTO nosiocsl 100 k['1y; TpeGoBanust | Pa3IHIHBIX noTpeGHoCTel noJock 100, 200, 250 kI'iy;

COBMEIIICHHOTO U COCEHETO
KaHaJIOB ropasno 0ojee
HH3KHE, ueM it YM.

D heKTHBHOCT 0COOEHHO
BBICOKA B CITyJae
TIOBTOPHOTO HCIOJIL30BAHHS
PETpaHCISITOpaMH TOH Ke
4acTOThl (OPTOrOHAIbHAS
MO/TYJISILIST MHOTHX
HECYIIUX CO CBEPTOYHBIM
KOJMPOBaHHUEM

C HCHPaBJICHUEM OIINOOK,
KOJIOBOE OPTOTOHAJIBEHOE
MYJIBTUIIEKCHPOBaHHUE

C pa3/eieHueM IO 4acToTe
(COFDM))

COBMEIIICHHOTO U COCEHETO
KaHaJIOB ropasno Oojee
HH3KHE, ueM it UM,

D heKTHBHOCT 0COOCHHO
BBICOKA B CITy4ae
[IOBTOPHOTO MCIIOJIb30BaHHS
PETpaHCISITOpaMH TOH Ke
4acToThl. OHA MOXKET ObITh
€II[e BBILIE MPH
HCTIOTB30BAHUN
16/64-ypoBHeBoit
KBaJ[paTypHOH aMIUIUTY THOH
moayssauuu (QAM)
HecyIeH (OpToroHaabHOE
MYJIBTUILICKCUPOBAHUE

C pa3JeNeHneM I10 4acToTe
(OFDM) ¢ xackaaHbIM
GJIOKOBBIM M CBEPTOYHBIM
KOJIMPOBaHUEM

C HCHPaBJICHUEM OIINOOK)

CIIEKTpa; TpeOOBAHHS 110
3aIUTEe COBMEIIEHHOTO U
COCE/IHEro KaHAJIOB
ropasno Oosee HU3KHE,
yeM 11 UYM. B cucreme
HCTIONB3YETCS
TepeMeKeHne

IUTSL yMEHBLICHUS
1po0JIeM, CBSI3aHHBIX

C MEPBBIM COCEAHIM
KaHaJIoM, U OHa 0oJiee
HaJle)KHa B pabore

B IIPUCYTCTBHU
AHAJIOTOBBIX HJIH

U (pPOBBIX TOMEX

B COBMEIIEHHOM KaHalle

T10 3aIIIUTE COBMEIIEHHOTO 1
COCEJTHETO KaHaJIOB FOpa3zio
Ooutee HU3KKE, YeM st UM.
JlanbHeilee yBenudeHue
a¢dexTuBHOCTH
HCTIONB30BAHUS CIIEKTpa
MOXET JOCTUTAThCS TIPU
TIPUMEHEHUH HECKOJIBKUX
TiepeIaTIMKOB Ha TOHf ke
4acToTe

(TO ecTh 0IHOYACTOTHOH CeTH,
OYC). DpdextuBHOCTD
0CcOOEHHO BBICOKA B CIlydae
TIOBTOPHOTO MCTIOIB30BaHHS
peTpaHCIATOpaMH TOH XkKe
gacToTel. OHa MOXKET OBITH
elle BBIIIE IpU
HCIIONIb30BAHHI
16-ypoBHEBOI KBaIpaTypHOI
aMILTHTYZHOH MOy JISIIUH
(QAM) mecymeit Haps Ty

¢ 4-QAM (opToroHanbHOE
MYJIbTHIUIEKCHPOBaHIE

C pa3ZIeNeHUEeM M0 YacToTe
(OFDM) ¢ MHOTOYPOBHEBBIM
KOJMPOBaHHEM

C MCIPaBJICHUEM OIIHUOOK)

Ha Ka)XJIOM 3TaIle Iporecca
nepexoja K uppoBoMy
BEIIAHHIO.

TIpu UCNONB30BaHNH PEKUMA
OJTHOBPEMEHHO Tiepeaun
KauecTBO
YM-cTepeo3BydaHus

(MJTM KOMITAKT-1CKA)
nocturaercs 6e3
TIPEIOCTABICHUS
JIOTIOJTHUTENBLHOTO CIIEKTPa;
TpeOOBaHUs 110 3aLIUTE
COBMEILICHHOT'O U COCEIHEr0
KaHAJIOB TOpa3/io HUXKE,

gem mig UM. B cucreme
HCIIOJIB3YETCS TIEPEMEKCHHE
JUTSL CHIDKCHHS TIOMEX

OT MEPBOTO COCEIHETO
KaHaJoB, ¥ OHa OoJiee
HaJIe)KHa B paboTre

B MPUCYTCTBHU aHAJIOTOBBIX
WM HE(POBBIX MTOMEX

B COBMEIIICHHOM KaHae.
Iocne nepexona cuctemMa
MOJKET HCTIOIb30BaTh OOJIBIIE
CIEKTpa U MPEIOCTABIISATH
0O0JIBILIE YCITYT BHICOKOTO
KadecTBa (HapuMmep, psia
YCIIyT KauecTBa KOMITAKT-
JIMCKa ¥ MHOTOKaHAIBHOTO
BOCIIPOM3BEJICHUS 3BYKa

o cucreme 5.1).
JlanpHeiinee yBeamucHue
a¢dexTuBHOCTH
UCIIONB30BAHHS CIIEKTPa
MOJKET JOCTUraThCst

TIPY IPUMEHEHUU HECKOJIBKUX
TepeIaTYMKOB HA TOU JKe
4acToTe

(TO €CTh OZIHOYACTOTHOM CEeTH,
04QO).

TpeOOBaHUS 110 3alIUTe
COBMEILICHHOTO U COCEHETO
KaHaJIOB ropaszo 0osee
HHU3KHE, 9eM it YM.
JlanbHeliee yBenuyeHue

3G PEKTUBHOCTH
HCTIONB30BaHUS CIIEKTpa
MO>KET JOCTUTaThCs

IIPY IPUMEHEHHU HECKOJIBKHX
NepelaTYMKOB Ha TOM XKe
4acToTe

(TO €CTh OJTHOYACTOTHOM CETH,
0OYC). DdphekTHBHOCTH
0COOEHHO BBICOKA B CITydae
MIOBTOPHOT'O HUCIOJI30BAHHS
PETpaHCIATOpaMu TOH Xke
4acToThl. BeicoKkas

3 HEKTUBHOCTD JOCTHTAETCSI
IIyTEeM UCII0JIb30BAHHS
OPTOrOHAIIBHOTO
MYJIBTUIIEKCHPOBAHUS

C pa3JeneHueM o YacToTe
(OFDM) ¢ MHOTOYpOBHEBBIM
KOJHPOBAaHUEM

C MCIPaBIICHUEM OLINOOK

U KBaJIpaTypHOit
AMILTUTYJHON MOy
(QAM) - 4-QAM, 16-QAM,
64-QAM.




Pex. MC3-R BS.1114-12

TABJIUIIA 1 (npoooncenue)

XapaKkTepHCTUKH
u3 Pexomenganun
MC3-R BS.774 Oudposas cuctema A Hudposas cucrema F Hudposas cucrema C Hudposas cuctema G Hudposas cuctema H Hudposas cucrema I
(xpaTkas
¢opmyauposka)
Db dexTuBHOCTD Db dexTHBHOCTH 0COOCHHO
HCTIONB30BAHUS BBICOKA B CITydae
CIIEKTpa BBILIE, MIOBTOPHOTO HCHOJI30BaHHS
yeMm npu UM PETPAHCIATOPAMH TOM e

(npooondicenue)

gacToTel. OHa MOXKET OBITh
elle BBIIIe U
HCTIONB30BaHUN
16/64-ypoBHeBoii
KBaJpaTypHOH
aMILTUTYIHON MOy JIALUH
(QAM) Hecymieitl HapsTy
¢ 4-QAM (oproroHansHOE
MYJIbTUIIIEKCHPOBaHUE

C pa3JieTIeHNeM T10 4acToTe
(OFDM)

C MHOTOYPOBHEBBIM
KOJIHPOBaHUEM

C HCTIPaBJICHHEM OIIHOOK)

IMoka3zarenu paboTs B
YCIIOBHSIX
MHOTOJTy9€BOCTH

U 3aTEHEHHS

Cucrema crienuaibHO
paspaborana Juis paboThI
B YCJIOBHSIX
MHoOroJjryyeBoctd. OHa
paboTaeT Ha OCHOBE
CYMMHPOBAHUS MOIIHOCTH
9X0-CHT'HAJIOB,
TOIAaJa0MMX B JAHHBIH
BPEMEHHOU HHTEPBAIL.
DTO CBOWMCTBO MO3BOJISIET
HCITIOJIB30BaTh
PETpaHCIATOPHI

B COBMCILICHHOM KaHaJle
IUIS TIOKPBITHA 00JIacTei
C 3aTCHCHHBIMH
TEPPUTOPUSIMHI

Cucrema crienyainbHO
paspaboTaHa Juisi yCIOBHiA
MHorosyyeBoctd. OHa
paboTaeT Ha OCHOBE
CYMMHPOBAHHS MOIITHOCTH
9X0-CUTHAJIOB, OMNAAAIOMIUX B
JIAHHBIA BPeMEHHON
UHTEpBall.

OTO CBOMCTBO MO3BOJISAET
UCIIONB30BATh PETPAHCISITOPHI
B COBMEIIECHHOM KaHalle

JULSL IOKPBITHS 00IacTe

C 3aTeHEHHBIMU
TEPPUTOPUSIMHU

Cucrema crienyansHoO
paspadorana Juis paboThl
B YCIIOBHSIX
MHOTOJIy4eBOCTH. B Heit
ucnons3yercs OFDM,
Gnaromapst uemy
JIOCTUTAIOTCS BEICOKHE
MoKa3aTeau paboThl

IIPH MHOTOJIy4€BOCTH.
DTO CBOMCTBO MO3BOJISIET
HCIIONB30BATh
PETPaHCIATOPHI

B COBMEIICHHOM KaHaJle
UTSL IOKPBITHS 00JIacTei
C 3aTCHEHHBIMU
TePPUTOPUSIMHI

Cucrema crieniansHO
paspaboraHa Juis yCIOBUH
MHoroiyyeBoctd. OHa
paboTaeT Ha OCHOBE
CYMMHPOBaHHMsI MOIITHOCTH
9X0-CUTHAJIOB, IIONAIAI0MIUX
B JTaHHBIA BPEeMEHHOI
HHTEpBal.

OTO CBOMCTBO MO3BOISIET
HCIIONB30BaTh
PETPaHCIATOpPHI

B COBMEIICHHOM KaHAIIe
JULSL HOKPBITHS 00IacTeH

C 3aTEHEHHBIMU
TEPPUTOPUSIMU

Cucrema crienuajabHO
pa3paboTana 11 yCIOBHI
MHorosryyeBoctd. OHa
paboTaeT Ha OCHOBE
CYMMHPOBAHHUS MOILLIHOCTH
9X0-CHI'HAJIOB, IO JAFOIINX
B JIaHHBIH BpeMEHHOMH
HHTEpBaI.

DTO CBOMCTBO MO3BOJISICT
HCITOJIb30BATh
PETPAHCISITOPEI

B COBMEIIICHHOM KaHaJie
IUISL TIOKPBITHS 001acTei

C 3aTCHCHHBIMH
TEPPUTOPUSIMU

Cucrema crenuaibHO
pa3paboTaHa 11 yCIOBHIT
MHOrosy4eBocTH. OHa
paboTaeT Ha OCHOBE
CYMMHPOBaHHS MOIITHOCTH
9X0-CHI'HAJIOB, ITOTIAIAF0IIHX
B JJaHHBIA BpeMEHHOM
HHTEpBaJl.

DTO CBOMCTBO MO3BOJISIET
HCIOIb30BATh
PETPaHCISTOPEI

B COBMEIICHHOM KaHasie
JUTSL TIOKPBITHS 00JacTel

C 3aTCHEHHBIMU
TEPPUTOPUIMHU




Pex. MC3-R BS.1114-12

TABJIUIIA 1 (npoooncenue)

XapakTepuCTHKH
u3 Pexomennanun
MC3-R BS.774
(kpaTkas
¢opmyauposka)

Hudposas cuctema A

HOudposas cucrema F

Hudposas cucrema C

Hudposas cucrema G

Hudposas cucrema H

Hudposas cucrema I

Oo61ast o6padoTka
B IPHEMHHKE
CHTHAJIOB
CITyTHUKOBOTO (S)
u HazemHoro (T)
paaMoBEIIaHNUS

He npumensercs.
Tosnbko Ha3zeMHOE

He npumensercs.
Tosnbko Ha3eMHOE

He npumensiercs.
Tonbko HazeMHOE

He npumensiercs.
Toinbko HazeMHOE

He npumensiercst.
Tonbko HazeMHOE

He npumensiercs.
Tosnbko HazeMHOE

Br160p onTUManbHOrO
COOTHOLICHHS MEXITY
U3MCHEHHEM
KoH(puUrypauuu

U Ka4yeCTBOM

1 9UCIIOM TIPOrpaMM

Ciy»eOHBIH MyJTbTHILIEKC
Gazupyercs

Ha 64 nojxaHanax

C TIPOITYCKHOM
CIIOCOOHOCTBIO OT 8 KOUT/C
1o npumepro 1 Mowur/c,

B 3aBUCHMOCTH OT yYPOBHS
3aIUTHI OT OMIUOOK,

C BO3MOXKHOCTBIO ITOJTHOM
pexoHduUrypanumn

B TMHAMHYECKOM PEIKHME.

B kaxom nojxanane Moxer
TaKKe COJEPIKATHCS
HEOrpaHHYCHHOE
KOJIMYECTBO KaHAJIOB
nepeaady MakeToB JaHHbIX C
HIEPEMEHHON MPOIYCKHOM
CIIOCOOHOCTBIO

My IbTHIIIEKCHPOBAaHHUE
JIAHHBIX TI0JIE3HOM Harpy3Ku
GasupyeTcs Ha CHCTeMax
MPEG-2. CxopocTts
ayMOJaHHbBIX MOXET
BBIOUpAThCS Ha JTIOOOM
mIare, ¢ TeEM 4TOOBI
obecnednTh ONTHMAIbHOE
COOTHOIICHUE Ka4ecTBa
3ByKa IPOTPaMMBbI

M KOJIYECTBA CITYXO.
JluHamugeckast
pexkoHdurypanus
rapaMeTpoB Iepeadn, Kak,
Halpumep, MOIYJISILHS U
KOPpEKLUst OUINOOK,
OCYIIECTBIIAETCS C
TTOMOIIBIO YIIPABJICHUS
KOH(puUrypauuei
MYJIBTHILIEKCHPOBAHUS

u nepenayu (TMCC)

CkopocTb nepefaun
KOHTEHTA COCTABJIAET

10 144 xowur/c.

Ilo ycmoTpenuto
pajauoBelaTeabHOM
OpraHu3auy OUTHI MOTYT
JIMHAMAYECKH
nepepacipeeaThes
3BYKOBBIM CHTHAJIaM I
JTAaHHBIM C HCIIOIb30BaHUEM
(YHKINOHAIBHBIX
BO3MOXKHOCTEH
TPaHCIOPTUPOBAHHS
kxoznexka HDC. B stux
npeenax
MYJbTUIIEKCHPOBAHUE
KOHTEHTA MO3BOJISIET
TIOJTyIHTB JI0 8 3BYKOBBIX
nporpamm u 10 32 yciuyr
nepenady JaHHBIX.
ITpueMHUK OCYIIECTBIICT
JTMHAMIYECKYIO
PpeKOH(MHTypaLHIo

U1 obOecIeueHust
COTJIaCOBaHUS C pabo4YnuM
PEXHMMOM TIepeIaun

Ciy>keOHBIH MyIbTHILICKC
MOJKET TOJJIEPKHUBATH

JI0 YETBIPEX MIOTOKOB,
IIPOIYCKHAas CIOCOOHOCTD
KOTOPBIX MOKET
H3MEHATHCS B
COOTBETCTBUU

€ MOTPeOHOCTAMH
pajauoBeaTeIbHoi
OpraHU3aIMH U HOIHOCTHIO
peKoHpUTypHpYyeTCs

B IMHAMHYECKOM PEKHME.
KaxpIil TOTOK MOKET
TIEPEHOCUTB 3BYKOBOM
KOHTEHT H JJaHHbIE, pa3Mep
[IaKeTa MOXKET MEHATHCS
pasnoBeIaTeNbHOM
opraHuzanuen s
JIOCTYKCHHS
MaKCUMaJIbHOM
a¢dexTuBHOCTH.
IIpuemHuuK ocymiecTiser
JIMHAMIYECKYIO
PEKOHHUTYpALHIO

JUIs 00ecreueHust
COIJIaCOBAaHUS C pabo4YnuM
PEXUMOM Iepenaun

Ciry»eOHBIH MyJTbTHILIEKC
MOJKET NOJJIEPKUBAThH

JI0 MATHALATH OTOKOB,
MIPOIYCKHAsI CIIOCOOHOCTH
KOTODPBIX MOXKET U3MEHATHCS B
COOTBETCTBUH

¢ MOTPEOHOCTSIMU
paJuoBeNIaTeNbHOM
OpraHu3alyH U IOJHOCTHIO
pexkoHduUrypupyercs

B TMHAMHYECKOM PEIKHME.
Kax1p1ii TOTOK MOYKET
MIEPEHOCUTH 3BYKOBOM
KOHTEHT U JJaHHBIE, pa3Mep
IaKeTa MOXKET MEHATHCS
paauoBeaTeaIbHOM
opranusanueit

TULSL TOCTHIKEHUS
MaKCHMAaJIbHOM
a¢dexTuBHOCTH. Bo3morxHa
JIMHAMHIYecKast
peKoHbUTyparys IPHEMHIKA
UL 00eCIIeueHYs
COTJIACOBaHMUS C PEXKIMOM
nepenauu

Ciy>keOHBII MyIbTHILICKC
MOJKET IOJIeP)KHBATh
6oiiee 20 MOTOKOB,
[POITYCKHas CIIOCOOHOCTH
KOTOPBIX MOXET
U3MEHSATHCS B
COOTBETCTBUH

€ MOTPeOHOCTAMH
pajauoBeNaTeIbHoi
OpraHM3aIuy 1
TIOJTHOCTBIO
peKoHpUTYpHpYyeTCs

B IMHAMUYECKOM PEKHUME.
Kaxx1p1ii IOTOK MOKET
TIEPEHOCUTB 3BYKOBOM
KOHTCHT, BHICOKOHTCHT
W/VJIN JaHHBIE, pa3Mep
MIaKeTa MOXKET MEHSTHCS
paauoBelaTeabHOM
oprasHusanueit

JUISL TOCTHIKEHUS
MaKCHMaJIbHOK
a¢dexTuBHOCTH.
IIpueMHUK OCYIIEeCTBISIET
JIMHAMUYECKYI0
peKoHUTypaLHIO

Juts 00ecTIeueHUs
COIJIaCOBaHU C pabo4unuM
PEKUMOM Tepeiadn




Pex. MC3-R BS.1114-12

TABJIUIIA 1 (npoooncenue)

XapakTepuCTHKH
u3 Pexomennanun
MC3-R BS.774
(kpaTkas
¢opmyauposka)

Hudposas cuctema A

Hudposas cucrema F

Hudposas cucrema C

Hudposas cuctema G

Hudposas cucrema H

Hudposas cucrema I

Komnpomuce mexy
pacimupeHreM
TIOKPBITHS U YHUCIIOM
IIPOrpaMM

J1J151 3BYKOBBIX CUTHAJIOB
crangapra MPEG-2
00ecTeunBaOTCs MATh
YPOBHEH 3aIUTHI,

a JUIs 3BYKOBBIX CUTHAJIOB
craugapra MPEG-4 u ciryx6
Tepeadu JaHHBIX — BOCEMb
YPOBHeif 3alUTHI Oaroaaps
HCIOJIb30BaHHIO
nepdopupoBaHHOTO
CBEPTOYHOr0 KOJUPOBAHHMS
IUISL KQJKZIOTO M3

64 noaKaHaNOB (IHana3oH
YIpeXAaronieil KOppeKIuu
ommb6ok (FEC) — ot 1/4

10 3/4)

VmeeTcst ueThIpe BUIA
MOJYJISIUH U TITh
YPOBHET 3aIUThI
(MomynsiHs HecyIeH —
OTHOCHTEIIbHAS
YETHIPEXO3UIIMOHHAS
(hazoBasi MAHMITY AL
(DQPSK), QPSK,
16-QAM, 64-QAM,
CKOPOCTb KOJUPOBAHMSI —
1/2,2/3,3/4,5/6,7/8)

Cucrema HoiepKUBacT
PaBHOMEPHOE MOKPHITUE
JUTSL BCEX TIPOrpaMM.
B03MOHO CHIKCHHE
JTATBHOCTH TIpHEMa

Ha BTOPHYHBIX HECYIIHUX
B IIPUCYTCTBUH TTIOMEX
0 COCEHUM KaHajJaM
(MO ISIIMS HECYIISH:
QPSK)

VmeroTest 1Ba Buzia
Monymsiuu (4-QAM,
16-QAM) u paznu4Hble
YPOBHH 3aIlUTHI (1Ba YPOBHS
st SDC 1 geTsIpe ypoBHS
it MSC). Bo3aMoxHO
JMHAMIYECKOe
KOH(UTYPUPOBAHUE KAXKIOTO
noTtoka. /[nanazon
ynpexaaroueil KoppekIuu
ommbok (FEC) — ot 1/4

1o 5/8

Mwmerorcst Tpu Buaa
Monymsiuu (4-QAM,
16-QAM u 64-QAM)

Y pa3iIMYHbIC YPOBHU
3aIUTHI (4CTHIPE YPOBHS VLS
MSC). Inanazon
YIpPERIArOIIEH KOPPEKIHT
ommbok (FEC) — ot 1/4

1o 3/4

Mwmerorcst Tpu Buaa
Moxaymsiuu (4-QAM,
16-QAM u 64-QAM)

Y pa3iIMYHbIC YPOBHU
3aIUTHI (TPU YPOBHS IS
MSC). Inanazon
YIPERIAOIEH KOPPEKIHT
ommbok (FEC) — ot 1/2

1o 3/4.

OO1¥ii MPUEMHUK

JUISL Pa3INYHBIX

CIOCO00B TOCTaBKH

HpOrpaMMm:

—  Hazemnsie
CITYXKOBI

Jlonyckaet paboTy MECTHBIX,
CyOHAIMOHAIBHBIX

Y HallMOHAJIbHBIX Ha3eMHBIX
CITyK0 C TEM K€ BUIOM
MOJIYJISILIUM C IPUMEHEHUEM
OJIHOTO WJIN HECKOJIbKUX
MepeIaTYMKOB, PAOOTAOIINX
B OJIHOYACTOTHOM CETH,

JUTSI KCTIOJIb30BaHUSI
MPEUMYILECTBA O0ILETO
TIPUEMHHUKA

Jomyckaet paboty
MECTHBIX,
CyOHAIMOHAJIBHBIX

¥ HAI[MOHAJIBHBIX
Ha3EMHBIX CIIykKO0 C TeM xe
BUJIOM MOJLYJISILIUH

C IPUMEHEHHUEM OJTHOTO
HJTH HECKOJIBKUX
HepeIaTINKOB,
paboTarommx

B OJIHOYACTOTHOM CETH,
IUTSL KCTIOJTb30BaHUS
MIPEUMYLIECTBA OOLIEro
MPUEMHHUKA

B cucreMe HCIONb3yOTCS
o01re aHTeHHA

U BBICOKOYAaCTOTHBIH
TPaKT, COBMECTHMBIif

C CYLIECTBYOLMMA
ciy0aMu aHaJIOrOBOTO
UM-paauoBeniaHus.
Jlomyckaet padoty
MECTHBIX,
CyOHaIOHAIBHBIX

1 HAIIHOHAIBHBIX
Ha3eMHBIX CIIYXKO0 C TeM xke
BHUJIOM MOJLYJISILH C
[IPIMEHEHHEM OJIHOTO HIIH
HECKOJIBKHX
[epelaTynKoB,
padoTarommx

B OJJHOUACTOTHOMH ceTH

B CITy4ae MCIIOJIb30BaHUs
udpoBoit yacTu
TUOPUIHOTO PeXUMA WITH
MIOJTHOCTBIO IIU(POBOrO
pexUMa.

Jlonyckaet paboTy MECTHBIX,
CyOHAIMOHAIBHBIX U
HaIOHAJIbHBIX HA3E€MHBIX
CITy’K0 C TEM K€ BUIOM
MOJIYJISILIUH C IPUMEHEHUEM
OJIHOTO WJIN HECKOJIbKUX
MepeIaTYNKOB, PAdOTAIOIINX
B OJIHOYACTOTHOM CETH,

VISl KCTIOJTb30BaHUSI
MPEUMYyILECTBa O0IETO
TIPUEMHHUKA

IIpoexTupyeTcst TOIbKO

KakK Ha3eMHas uppoBas
cucrema

B cucreme ucnonb3yores
o01I1e aHTeHHA

U BBICOKOYACTOTHBIH TPaKT,
COBMECTUMBIN

C CYLIECTBYIOIMMHU
CIIyK0aMH aHaJIOrOBOIO
UM-paguoBemanus.
JomnyckaeT paboTy MECTHBIX,
CyOHALMOHATIBHBIX

¥ HAIIMOHAJIbHBIX HA3EMHBIX
CIIy k0 C IPHMEHEHHEM
OJTHOTO WJTH HECKOJIBKHX
MepeIaTYMKOB, PAOOTAIOIINX
B OJTHOYACTOTHOM CETH

B CJIyJae MCIIOJIb30BaHUS
uu(pOBOIi YACTH pexRUMa
OJJHOBPEMEHHOI1 Ilepeaunt
WU TIOJTHOCTBIO IU(POBEIX
PEKUMOB

JlomyckaeT padoty
MECTHBIX,
CyOHAIMOHAJIBHBIX U
HAIMOHATbHBIX HA3EMHBIX
CITy’K0 C TEM K€ BUIOM
MOJIYJISILIMY €
TIPUMEHEHHUEM OJTHOTO HITH
HECKOJIbKUX
HepeIaTINKOB,
paboTarommx

B OJIHOYACTOTHOM CETH,
IUTSL KCTIOJTb30BaHUS
MPEUMYyILECTBa OOILETO
TIPUEMHUKA.
IIpoexTupyeTcst TOIbKO
KakK Ha3eMHas upoBas
cucrema




Pex. MC3-R BS.1114-12

TABJIUIIA 1 (npoooncenue)

XapaKkTepHCTHKH
u3 Pexomenganun
MC3-R BS.774
(kpaTkast
¢opmyauposka)

Hudposas cuctema A

HOudposas cucrema F

HOudposas cucrema C

Oudposas cucrema G

Hudposas cucrema H

Hudposas cucrema I

HazemHble ciry>x0bt

TTo3BoussieT OCYILIECTBIIATH

(npooonicenue) oburyro goctaBky UM-
HPOrpamMM, 4To
obecrieynBaeT riaKui
nepexon oT uppPOBOro
pexrMa K aHAJIOTOBOMY
1 Ha000poT
To3BomsieT ocymecTBIATh
OJHOBPEMCHHYIO Iepeauy
TeX xKe
PpaaHOBeNIaTeNbHBIX
HPOrpaMM B aHAJIOTOBOM
U LH(POBOM PEXHME
(rubpunHoe
(YHKIMOHUPOBAHHE)

—  Cwmemannoe/ TTo3BousieT UCMONB30BaATh

THOpHIHOE Ty K€ HOJIOCY YacTOT KaK

HCTIOB30BAHHUE JUISL HA3EMHOT'O 3BYKOBOT'O
PpaIroBeIaHus
(cMemanHoe
HCTIOIB30BAHNE), TaK U IS
MIPUMCHEHUSI HA3€MHBIX
PETPaHCISITOPOB 110
OJTHOMY H TOMY K€ KaHaTy
JUTSL Iy YIICHHS
CITyTHHKOBOTO HOKPBITHSI
(rubpuanoe
HCIIOJIb30BAHUE),
B pe3yJIbTaTe 4ero Bce
KaHaJIbl IPUHAMAIOTCST
MPO3pavHo Ha
YHHBEPCAIbHBIH
MIPHEMHHUK

—  Pacnpenenenue CurHan MOXeT IPO3payHoO Curnan MoxeT npo3payno | Curaan MoxkeT npo3padno | CHrHaI MOXXET MPO3pavyHO CurHan MOXeT IPO3PayHoO CurHan MOXeT IPO3PavHoO
110 Kabemo MIEPEHOCUTHCS 110 Kabelro MIEPEHOCUTHCS 110 Kabelro TIEPEHOCUTHCS IO Kabelro TIEPEHOCUTHCS IO Kabelro MIEPEHOCUTHCS 110 Kabelro

TIEPEHOCUTHCA T10 Kabeo
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XapakTepuCTHKH
u3 Pexomennanun
MC?3-R BS.774 Hudposas cuctema A Hudposas cucrema F Hudposas cucrema C Hudposas cuctema G Hudposas cucrema H Hudposas cucrema I
(kpaTkas
¢opmyauposka)
Bo3moxHOCTD Kanan PAD c nponyckHoi MynbTHIIIIEKCUPOBAHUE Jannsie PAD sBnstorcs Nwmeercs PAD Nwmeercs PAD ¢ Nwmeercs PAD
nepeaad JaHHBIX, crocobnocTsio 0T 0,33 nmanaelx PAD ocHoBano HEOTHhEMIIEMOH YacThIO C YCTaHOBIICHHOU YCTaHOBIICHHOU C YCTaHOBIICHHOU
CBSI3aHHBIX 10 64 KOUT/C MOTy4atoT Ha cucremax MPEG-2 CUCTEMbI U MOTYT panuoBenaTesbHOM panuoBeNaTeNIbHOM panuoBeNaTeNIbHOM
¢ nporpammoii (PAD) | myTem yMeHbIIEHUS MIPEOCTABIATHCS oprasu3anueit nporycKHoi oprasu3anueit nporycKkHoi oprasu3anueit
COOTBETCTBYIOIICH € IIOMOIIBIO CIIOCOOHOCTBIO. CIIOCOOHOCTBIO. TIPOITYCKHOI
HPOITYCKHOM CIIOCOOHOCTH aJIbTEPHATUBHBIX JaHHBIX JlvHaMuYecKasi MHIAMKALHs JlvHaMuYecKasi MHAMKALHs CIIOCOOHOCTBIO.

M000r0 3ByKOBOT'O KaHala.
JlnHaMH9ecKast HHINKALAS
METKH [POTrPaMMbI K
UJICHTHOHKAIMH CITyXKOBI,
BO3MOXKHAs! TOJIBKO Ha
OYKBEHHO-IIU(PPOBBIX
ycTpoiicTBaX 0TOOpaXeHUs
MPUEMHHUKA, JOCTYIIHA ISt
BCEX MPHEMHHUKOB.
JlexomupoBaHue 6a30BOro
S3bIKA Pa3METKH THIEPTEKCTA
(HTML) u nexonupoBanue
n300paxeHunii B hpopmate
00bEAMHEHHO IPYIIIBL
9KCIEPTOB B 00J1aCTH
¢dororpadun (JPEG)
00€eCTIeunBaIOTCs

UL IPUEMHHKOB

¢ rpadrgecKkuMH
0TOOpaKAOLIMHU
yCTpoicTBaMH

(1/4 Buneorpadmueckoit
Mmarpuusl (VGA)) u T. 1.

6¢e3 Kakoro-Jimbo
CHIDKEHHS KauecTBa
3BYKOBOTO CHTHAJIA WITH
YMEHBILICHHS MTPOILYCKHO
CITOCOOHOCTH KaHAaJIOB
nepeadn JaHHBIX.
JluHamMudeckast HHIUKAIHs
METKH TIPOTPAMMBI U
HUACHTU(DUKALMH CITyKOBbI,
BO3MOKHAsI B JIFOOBIX
MPUEMHHUKAX

¢ OyKBEHHO-L(PPOBBIM
yCTpoiicTBOM
0TOOpaKeHHUS, JOCTYITHA
JUISL BCEX IIPHEMHHKOB

METKH IIPOrpaMMbl
HUICHTH()UKALUH CITYKOBI,
BO3MOJKHAsI Ha JIOOBIX
OyKBEHHO-LIM(PPOBBIX
YCTPOMCTBAaX OTOOpaKEHUS
MIPUEMHUKA, TOCTYITHA ISt
Bcex npuemHukos (DRM,
TEKCTOBBIC COOOIICHUS;
COMPOBOK/IAIOIINE
MporpaMMmy METKH
(Unicode));

9NIEKTPOHHAs IPOrpamMMa
Tenenepenay;
YCOBEPIIICHCTBOBAHHOE
TEKCTOBOE HH(POPMALIMOHHOE
ob6ciyxusanue (Unicode),
TO/I/IEPKUBAIOIIEE BCE
KJIacChl MPUEMHHUKOB,
MHTEPAaKTHBHOCTH HAa OCHOBE
TPUTTEPOB

W TIPEIOCTABIICHHE
reorpaduyeckoit
uHpOpMaLY;
COIPOBOKAOIINE
TporpaMMy H300paXkeHus +
MEIIKOMAcCIITabHOE BHIEO,
coziepkaliee aHMMallnOHHOE
npezcTaBiIeHre HHHOPMALHU

o Tpaduke

METOK [POrPaMMBI
¥ UJICHTH(UKALMY CITyKOBI,
BO3MOJKHAs Ha JIIOOBIX
OyKBEHHO-IIM(PPOBBIX
YCTPOMCTBAaX OTOOpaKEHUS
MIPUEMHUKA, TOCTYITHA IS
BCEX NPHEMHHKOB.
DJeKTpOHHAs MPOrpaMma
Tenenepenay;
YCOBEPILICHCTBOBAHHOE
TEKCTOBOE HH(POPMAIIHOHHOE
o0cityKMBaHHE

JlnHaMu4ecKas MHIMKALUS
METOK IPOrpaMMBbI

¥ UIeHTH)UKaIuI
CITyKObl, BO3MOXKHAsI HA
TFOOBIX
OYKBEHHO-IIU(PPOBBIX
ycTpoiicTBaX 0TOOpaXeHUs
MPUEMHHUKA, JOCTYIIHA IS
BCEX NPHEMHHKOB.
DIneKTpoHHAas IporpamMma
Tesenepenay;
YCOBEpIICHCTBOBAHHOE
TEKCTOBOE
HH(POPMALIMOHHOE
o0cityKHBaHUE
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XapakTepuCTHKH
u3 Pexomennanun
MC3-R BS.774
(kpaTkas
¢opmyauposka)

Hudposas cuctema A

Hudposas cucrema F

Hudposas cucrema C

Hudposas cuctema G

Hudposas cucrema H

Hudposas cucrema I

I'u6xoe npucsoenue
ciryx0am

Bo3MoxkHO IMHAMHYECKOE
HU3MEHEHHEe KOH(PUTYpaIuu
MyJIbTUIIIEKCA IPO3PauHbIM
UL OJIB30BATENS CIIOCOO0M

Bo3MoxHO IMHAMHYECKOE
HU3MEHEHHEe KOH(PUTYpaIuu
MyJIbTUILIEKCA
HPO3pauHbIM IS
TI0JI30BATENsI CIIOCOOOM.

CucreMa 0CyLIECTBIISET
aBTOMATHYECKYIO
PEKOH(DHTYpaLKIO
3BYKOBBIX CUTHAJIOB H
JIAHHBIX TIPO3PAYHBIM
JUIS TTOJTb30BATENS
crmocooom

Bo3MoxHO IMHAMHYECKOE
HU3MEHEHHEe KOHPUTYpaInu
MyJIbTUIIIEKCA IPO3PauHbIM
UL IOJIB30BATENS CIIOCOO0OM

Bo3MoxHO IMHAMHYECKOE
HU3MEHEHHEe KOHPUTYpAInT
MyJIbTUIIIEKCA ITPO3PauHbIM
UL IOJIB30BATEIS CIIOCOO0M

Bo3MoxkHO IMHAMHYECKOE
HU3MEHEHHEe KOHPUTYpaIuu
MyJIbTUIIIEKCA
HPO3pauHbIM IS
TI0JI30BaTeIIs CIIOCOO0M

COBMECTUMOCTh
CTPYKTYPBI
MYJIBTUILUIEKCA

C MOJIEJIBIO
B3aUMOICHCTBUS
OTKPBITBIX CHCTEM
(BOC)

CrpyKTypa MyJIbTHIUIEKCA
CHCTEMbI COBMECTHMA

C MHOTOYPOBHEBOI MOJICTIBIO
B3aUMO/ICHCTBHS OTKPBITHIX
cuctem (BOC), B uactHOoCTH
IUISL KQHAJIOB TIepeavn
JIaHHBIX, 38 UCKIIIOYEHUEM
XapaKTEePUCTUK HEPaBHOM
3aIUTHI OT OLIUOOK
3BYKOBOIO KaHaja ypoBHs 11
MPEG-2

CTpyKTypa MyJIbTHILIEKCA
CHCTEMBI TTOJTHOCTBIO
COBMECTHMA

C apXMTEKTYpOii cucTeM
MPEG-2

Cucrema OCHOBaHa Ha
MHOT'OYpPOBHEBOI Mozienu
BOC, Bkimtovast Kak
JIaHHBIE, TaK U 3BYKOBbIE
CHUTHAJIbI, 32 UCKJIFOYCHUEM
€UHOM 3alUTEI OT
ommboK, 00ecreunBacMoit
2y THOKOZIEKOM

CrpyKTypa MyJIbTHILICKCA
CHCTEMBI COBMECTHMA

C MHOTOYPOBHEBOI MOJCIIBIO
BOC nnst Beex ciyx6

CTpyKTypa MyJIbTHILICKCA
CHCTEMBI COBMECTHMA

C MHOTOYPOBHEBOI MOJCIIBIO
BOC nnst Beex ciyx6

CTpyKTypa MyJIbTHILICKCA
CHCTEMbI COBMECTHMA

C MHOTOYPOBHEBO#
mozenbio BOC miist Becex
CIry K0

BosmoxxHocTh
MPeI0CTaBICHUS
JIOTIOJTHUTEIHHBIX
yCIIyT Hepeaayun
JTAaHHBIX

JIxo60ii moaxanan

(13 64 moaKaHAIOB), KOTOPBIN
HE UCTIONB3YETCS TS
nepeaady 3ByKOBBIX
CHI'HAJIOB, MOYKET
TIPUMEHSITBCS IS CITy KO
nepeaauy JaHHBIX
HE3aBUCHMBIX OT IIPOTPaMMBbI

He3aBucuMbIM JaHHBIM
MOKET OBITh pacrpesieieHa
MPOITYCKHas CIIOCOOHOCTH
M000# CKOPOCTH BILIOTH
10 TIOJIHOH ITPOITY CKHOM
CIIOCOOHOCTH HOJIE3HO
Harpy3KH JUIsl IOCTaBKH
JIAHHBIX J€TI0BOI
MHpOPMALIUH, TIEHKUHTa,
HETOIBUIKHBIX
N300paXeHUH U T. I1. TIPH
o00ecIeueHn , eCian
HE00XO0JMMO, YIIPABICHAS
YCIIOBHBIM JIOCTYIIOM

He3aBHCHMBIM JaHHBIM
MOJKET OBITH pacrpesesicHa
[IPOITYCKHast

CIIOCOOHOCTB JTH000M
CKOPOCTH BILIOTh

J10 TIOJIHOM TPOITYy CKHOM
CIIOCOOHOCTH MOJIE3HOM
Harpy3KH JJIs JOCTaBKU
JAHHBIX JEIOBOI
uHbOpMALKH, TICHDKUHTa,
HETO/IBUKHBIX
n300paXEHUH U T. II. IPU
obecrieueHn , eciu
HE00X0IMMO, YIPaBICHUS
YCIIOBHBIM {OCTYIIOM

He3aBrcHMbIM TaHHBIM
MOJKET OBITh pacrpesesicHa
TIPOITyCKHAs CIOCOOHOCTH
TE000# CKOPOCTH BILIOTH
10 TIOJIHOM ITPOITY CKHOM
CIIOCOOHOCTH TMOJIE3HOM
Harpy3KH JUIsl TOCTaBKU
JIAaHHBIX JEIOBOM
vHpOpMALIUH, TIEHKUHTA,
HETIO/IBIDKHBIX M300paKeHUH
M T. II. IPH 00ECIICUCHNUH,
€CJIM HEOOXOIMMO,
YIIPaBIICHHS YCIOBHBIM
JIOCTYTIOM

He3aBrcHMbIM TaHHBIM
MOJeET OBITh pacrpesesicHa
TIPOITyCKHAs CIOCOOHOCTH
Nr000# CKOPOCTH BILIOTH 110
IOJIHOM NPOITYCKHOM
CIIOCOOHOCTH MOJIE3HOM
Harpy3KH JUIsl TOCTaBKU
JIAaHHBIX JEIOBOM
vHpOPMALIUH, TICHKUHTa,
HETIO/IBIDKHBIX M300paKeHUH
U T. II. IPH 00ECTICUCHNUH,
€CJIM HEOOXOIMMO,
YIIPaBJICHHS YCIOBHBIM
JOCTYIIOM

He3aBucHMBIM JaHHBIM
MOJKET OBITh pacrpesesicHa
MPOITYCKHas CIIOCOOHOCTH
TE000# CKOPOCTH BILIOTH
10 TIOJIHOM ITPOITY CKHOM
CHOCOOHOCTH MOJIE3HOU
Harpy3KH JUIsl TOCTaBKU
JTAHHBIX JEJIOBOI
UHpOpMALIUH, TIeHKHHTA,
HETIO/IBHIKHBIX
n300paKeHUH 1 T. TI.

npu 00ecreyeHuH,

€CJIH HE0OXO0TUMO,
YIIPaBJICHHS YCIOBHBIM
JOCTYIIOM
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TIPUCMHUKOB

IS 0OecTieueHus
BO3MOYKHOCTH C CAMOT'0
Hayaa BBIIyCKaTh
HECJIOXKHBIC
aBTOMOOMUIIbHBIE
TIPUEMHHUKH.

Boina yuperxena rpymnmna
10 CTaHIAPTU3ALHH ISt
obecrieueHust
TIPOU3BOJICTBA HEZIOPOTUX
MIPUEMHUKOB Ha OCHOBE
METOJIOB MacCOBOTO
TIPOU3BOACTBA

C MCIOJIb30BAHUEM
GONBIINX HHTETPATbHBIX
cxem (BUC)

JUIs oOecrieyeHHst
BO3MOKHOCTH C CAMOTO
HayaJia BbIITyCKaTh
HECJIOKHBIE
aBTOMOOUJIbHBIE
npueMHUKH. [C-pemenus
3-ro HOKOJICHUS.
MO3BOJISIIOT IPUMEHSTh
OJIHOYHUTIOBBIE CHCTEMBI,
COBMECTHMBIC

C HEZIOPOTUMH
MEPEHOCHBIMH
MIPUEMHUKAMH

1 MOOHJTbHBIME
ycTpoiicTBaMu

TIPUECMHUKOB

TIPUECMHUKOB

XapakTepuCTHKH
u3 Pexomennanun
MC?3-R BS.774 Hudposas cuctema A Hudposas cucrema F Hudposas cucrema C Hudposas cucrema G Hudposas cucrema H Hudposas cucrema I
(kpaTkas
¢opmyauposka)
IIpousBoncTBo Tlo3Bonsier obecnieunTh Cucrema Oblna Cucrema Obu1a Tlo3BonseT obecnieunTh Tlo3BonsieT obecnieunTh Tlo3BonsieT obecnieunTh
HEJJOpOTuX MaccoBOE IPOH3BOACTBO CIIeIMANIBEHO CIeHAIBHO MaccoBOE IPOH3BOICTBO MaccoBOE IPOH3BOACTBO MaccoBOE IPOH3BOACTBO
MIPUEMHHUKOB HEZOPOTUX OBITOBBIX ONTUMU3UPOBAHA ONTUMU3UPOBAHA HEZOPOTUX OBITOBBIX HEZOPOTUX OBITOBBIX HEZOPOTUX OBITOBBIX

TIPUCMHUKOB

M Jlononuutensuyto undopmaruio o koaeke HD Codec (HDC) MoxHO momy4uTh 1o ajpecy www.ibiquity.com.

@
230 MI'm.
G)

XapaKTECPU3YyHIIUXCs CYIIECTBEHHBIMU ITOMEXaMH B COBMEIICHHOM U COCCIHEM KaHaIax.

PerxuMBbl, peann3oBaHHBIC B HA0OpE MUKPOCXEM UL TIepeladr B Ipefelax TOH ke MOJOcH U 1o ToMy ke Kanary (IBOC) (uudposas cuctema C), He o6ecmednBaoT paboTy B aBTOMOOMIIE Ha 9aCTOTAX BEIIIE

Cucrema YCIICUIHO IIPOIJIa UCTIBITAHUS B Paiionax 1 u 3. Uto kacaercst Paitona 2, TO OTCYTCTBYIOT JaHHBIC ITOJIEBBIX I/ICHI)ITB.HI/Iﬁ, TIOATBEPKAAIONINE COBMECTUMOCTE C aHAJIOTOBBIM PAaJHOBECIIAHNEM B 06J'IaCT$IX,
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Ipunoxenue 1

KpaTkue onucanus uuppoBbIX cHCTEM

1 Kpatkoe onucanne nugpoBoii cucteMbl A

udpoBas cucrema A, W3BeCTHas TakkKe Kak cHCTeMa MHQPPOBOrO 3BYyKOBOTo pammosemanus (DAB)
Eureka 147, Obuia paspaboTtaHa i TPUMEHEHHI CIyTHUKOBOTO M HAa36MHOTO DPATUOBEIIAHMS B IEISAX
MPEIOCTABICHUSI BO3MOXKHOCTH HCIIOB30BAHUS HEIOPOTOT0 YHUBEPCATBHOTO NpueMHHKa. Crctema Oblia
paspaborana i obecrieueHus IpHeMa Ha aBTOMOOWIBHBIC, NIEPEHOCHBIC W CTAIlMOHAPHBIC MPUECMHUKH
C IPUMCHCHHEM HEHANPABICHHBIX IPUEMHBIX AaHTCHH C HU3KUM YCHJICHHEM, PACIIONIOXKEHHBIX Ha BBICOTE
1,5 m Han moBepxHOCThIO 3eMin. Ha npaktuke DAB npuMeHsieTcs B HA3eMHOM PaJUOBEIIAHUN IJIs1 IpUEMa
Ha TIEPEHOCHOE WJIM TOJIBIKHOE 000pymoBanue. B gacTHOCTH, OHA 00eCIICUHBAET yIIyUIICHHEIE TTOKA3aTen
paboThl B YCIOBHUSX MHOTOJIYYEBOCTH WM 3aT€HEHUWS, TUIWYHBIX IS TIPHEMa B YCJIOBHSIX TOpoja, MyTeM
KCIIOJIb30BaHUSL B TOM >K€ KaHajle Ha3€MHBIX PETPAHCISATOPOB, KOTOPBIE CIYXaT AJIsl MEPEKPBITUS MEPTBBIX
30H. l{udpoBas cucrema A MOXeT 0OecTIeunBaTh pa3IMYHOE Ka4eCTBO 3BYKa BILIOTH JI0 YPOBHS, CPABHIUMOTO
C TOJy4YaeMbIM IPH HCIIOJb30BaHUM OBITOBBIX HHUMPOBBIX HocuTenel. OHa MOXKET TakKe MPEAOCTaBIATH
pa3HOOOpa3HBle YCIyTW Tepefaddl MaHHBIX, pPa3IUYHbIE YPOBHH YCIOBHOTO JIOCTYIAa W AWHAMHUYECKH
M3MEHSTh OPraHU3aLHUI0 PA3IUYHBIX IPOTPaMM, COJEPKAIIKXCS B MYJIbTUILIICKCE.

2 Kpartkoe onucanue uudposoii cucremsl F

Hudposas cucrema F, uzBectHas Taxxke kak cucrema ISDB-TSB, Obiia pa3paborana s oOecreUCHHS
BBICOKOKAUECTBEHHOT0 3BYKOBOT'O PAJMOBELIAHMs M MEPENaul JaHHBIX C HCIOIb30BAaHUEM paJUOBELIAHMS,
OTIIMYAIOIINXCS BBICOKOH HAJEXKHOCTBIO JaXKe MPH MOABIKHOM mpueMe. Crucrema pa3paboTaHa Takxke s
obecrieyeHUs] THUOKOCTH, BO3MOXXHOCTH PpACIIUPEHHST W YHUQUIMPOBAHHOCTH MYJIbTHUMEAUHHOTO
paAMOBEIIaHNs C HCIOJIB30BAHMEM HA3eMHBIX ceTed. CHucTeMa OTIMYaeTCsl YCTOWYMBOCTBIO, B HEH
ucnons3ytoress monyisinuss OFDM, aByxmepHOe 4aCTOTHO-BPEMEHHOE NEpPEMEKEHUE M KacKaJHbIE KOJbI
c ucrpasjieHueM omubOok. HMcmonb3dyemas B cucreme wmoxayisiuus OFDM  HasbiBaeTcs mepenadyeit
¢ cermenTHpoBanueM mnoiockl (BST-OFDM). Ha pusndyeckom ypoBHE cucteMa yHH(DUIIMPOBAaHA C CUCTEMON
ISDB-T mis un¢poBoro Ha3eMHOI'O TEJIEBU3NOHHOTO paanoBenianus. CucreMa xapakTepu3yeTcst O0JIbIINM
paszHooOpa3ueM mapaMeTpoB Mepeaadu, HalpuMep CXeMOH MOAYJISLUN HeCylIel, CKOPOCTSIMUA KOJUPOBAHUS
BHYTPEHHETO KOJla C HCIpaBJIICHHEM OIMUOOK M JUTHTENLHOCTHIO BPEMEHHOTO TepeMekeHus. Hexoropsie
Hecymue npucBoeHsl HecymM TMCC, koTopble mepefaroT MHGOPMALUIO O MapaMeTpax Iepenadd Ajs
yHpasieHus npueMHUKoM. B mndpoBoii cucteme F MoryT nenosp30BaTbest METOABI KOAUPOBAHUS 3BYKOBBIX
CUTHAJIOB ¢ BhICOKUM cxkatueMm, Hampumep AAC MPEG-2. B cucteme npunsathl Taxke cuctemsl MPEG-2.
Ona yHupHUUUpOBAaHa M MOXXET B3aWMOJECHCTBOBATH CO MHOTUMH JAPYTMMH CHUCTEMaMH, B KOTOPBIX
ucnonb3ytorcs cucteMsl MPEG-2, nanpumep ISDB-S, ISDB-T, DVB-S u DVB-T.

3 Kpatkoe onucanmne nugposoii cucremsr C

Hudposas cucrema C, uzBectHas Takxke kak cuctema DSB IBOC, sBnsieTcsl MOJHOCTBIO pa3pabOTaHHOM
cuctemoit. Cucrema Obliia Co3/1ana Jjist 00eCIIeUeH s IPHeMa Ha aBTOMOOMIIBHBIE!, IEpEHOCHBIE IPUEMHUKH,
MOOMITbHBIE TeNe(OHBI U CTAIIMOHAPHBIC IPHEMHUKH C HCTIOJIh30BaHUEM HA3eMHBIX MepeaaTdynkoB. HecMoTpst
Ha To uyto mudposas cucrema C MOXET HUCHOIB30BATHCS B HE3AHATHIX YACTIX CHEKTPa, €€ OCHOBHOM
OCOOCHHOCTBIO SIBIISIETCSI CIIOCOOHOCTH 00ECIeUMBaTh OJHOBPEMEHHYIO PaJIMOBEIIATEILHYIO Iepeady
AHAJIOTOBBIX U IU(POBBIX CUI'HAJIOB B CYLICCTBYIOMICH mojoce YM-paguoBelianus. OT0 CBOHCTBO CUCTEMBbI
MO3BOJISIET PaJUOBELIATEIBHBIM OPraHU3alusIM, CTPEMSIIUMCS K IEPEXOly OT aHAJIOIOBOI'O PaJUuOBEILAHNUS
K nU(pPOBOMY, CIENaTh 3TOT MEepeXxoia panuoHanbHbIM. CHcTeMa o0JiafaeT YIy4IIeHHBIMU ITOKa3aTelsIMH
paboThI B YCIOBHSX MHOTOJIYYEBOCTH, B PE3yJIbTATE YETO OOecIeunBaeTcs 0ojiee BHICOKAS HAJIEKHOCTh I10
CPaBHEHUIO C CYHIIECTBYIOIIMMH aHajioroBeiMu UYM-cucremamu. Iludposas cuctema C obecrieamBaer

1 Pexxumel, peanu3oBanHble B HAbOpe MUKPOCXEM Ul TIepeaun B MpeJenax TOi Xke MOJIOCH H MO TOMY K€ KaHAIy
(IBOC) (uudposas cuctema C), He 00ecrieunBaOT paboTy B aBTOMOOMIE Ha yacToTaX Beimie 230 MI'm.



14 Pex. MC3-R BS.1114-12

KauecTBO 3ByKa, CPABHUMOE C IMOJIy4aeMbIM TPU UCTIOIB30BAHUU OBITOBBIX ITU(PPOBBIX HocuTenel. Kpome
TOTO, CHUCTEMa XapaKTepu3yeTcs THOKOCThIO, KOTOpas IIO3BOJIIET paJMOBEIIATEIbHBIM OpraHU3aIlsIM
MPEIOCTaBIATh HOBBIE YCIYT'H BEIIATENFHOW Mepefadd NaHHBIX B JOIMOJHEHHE K yCOBEPIIEHCTBOBAHHBIM
3BYKOBEIM TIporpammam. Hapsiy ¢ 3TUM crucTeMa TO3BOJISIET OCYIISCTBIATh PACIpe/eicHUe OUTOB MEKTY
MPOIMTYCKHOW CIOCOOHOCTBIO, TPEAHA3HAYEHHON [UIs TepeJadyd 3BYKOBBIX CHUTHAJIOB, M BeEI[ATEIbHOU
nepeayel JaHHBIX B IIeNISIX MaKCHMAaJIbHOTO YBEJTMYEHUS BO3MOXKHOCTEH BeIIaTeIbHOM Mepeaadn JaHHbIX.

4 Kpatkoe onucanne nugposoii cucremsl G

Ludposast cucrema G, M3BECTHas TaKKe KaK cUcTeMa BceMHupHoro uudpoBoro pazuo (DRM), Obuia
paspaboTaHa Ui NIPUMEHEHUIl HAa36eMHOIO paJMOBEIIAaHUS BO BCEX II0JIOCAX YAacCTOT, paclpelesIeHHbIX
Ha BCEMUPHON OCHOBE aHAJIOIOBOMY 3BYKOBOMY pajuoBelaHuo. OHa COOTBETCTBYET onpenaeieHHbM MCD
CHEKTPaJIbHBIM MacKaM, YTO 00ecIieurnBaeT IJIaBHBIM MEPEX0 C aHATOTOBOr0 Ha IM(POBOE paaHOBELIaHNE.
CucreMa TpoeKTUpYeTCsl TOJIbKO Kak 1udposas cucrema. B momocax Berme 30 MI1 onpenensiercs: pesxxum
ycroiumnBocTH E (Takke HazpiBaembrii DRM+) minst oGecrieuenns kauecTBa 3ByKa, CPAaBHIMOTO C Ka4eCTBOM,
MOJTy4aeMbIM IIPU UCIOIBb30BaHUK OBITOBBIX U(PPOBHIX HocuTenei. Kpome Toro, ungposas cucrema G Taxxke
o0ecreynBaeT pa3IMyHbIC YCIYTH MepeJadd AaHHBIX, BKIIOYash N300paKEHUs] M 3JIEKTPOHHBIE POrPaMMEI
Tejenepenay, a TakKe BO3MOXHOCTh JAMHAMMYECKM HM3MEHATh OPraHHU3alUI0 pa3iudHbIX IIPOrPaMM,
COZEpXKAILUUXCS B MYJIbTUILIEKCE.

5 Kpatkoe onncanne nugposoii cucremsr H

Hudposas cucrema H, n3BecTHas Takke Kak ccTeMa KOHBepruposaHHoro mudposoro paauo (CDR), Obiia
paspaboTaHa Jisl TUTABHOTO MepeXo0/1a ¢ HbIHEITHero aHanorosoro YM-paaunosenanus Ha udposoe. Cructema
ObLIa CIPOEKTHUPOBaHA JUIsl OOecliedeHHs NpueMa Ha aBTOMOOWIIBHBIC, TEPEHOCHBIE W CTAallMOHApHBIC
MPUEMHHKH C UCIIOJIb30BaHWEM Ha3eMHBIX NepelaTynkoB. Ha sTame ojgHOBpeMeHHOro BellaHus udpoas
cucteMa H MoKeT B IOJIHOM Mepe UCII0JIb30BAaTh HE3aHATHIN CIIEKTP B HBIHEIIHEM KaHaie UM, IpenocTaBiIsTh
PSA JOTIOTHUTENBHBIX YCIIYT IUQPPOBOro paguoBenianus. Cuctema o0agaeT yaydllIeHHBIMA TTOKa3aTeIsIMH
paboThI B yCIOBHSIX MHOTOJYYEBOCTH, B PE3yJIbTATE YETO OOecreunBaeTcs 0ojiee BHICOKAS HAJEKHOCThH IO
CPaBHEHHIO C CYIIECTBYIOMIMMH aHanoroBeiMu UM-cucremamu. [locie 3aBepiienus nepexoja K nu)poBoMy
BemaHuio nudpoBas cucremMa H cMokeT mpeoCcTaBIATh YCIyTH UG POBOTO PaHOBeIIaHus 0oiiee BEICOKOTO
KauecTBa (HampuMep, KadecTBa KOMITAKT-IWCKAa WM MHOTOKAHAJHHOTO BOCIPOHM3BEACHHUS 3ByKa TIO
cucteme 5.1), a Takxke pasnUyHbBIE YCIYI'M Mepeadd JaHHBIX; CHCTEMa MOXKET TaKkkKe IMOANEpKHUBATh
OOIICHAIIMOHATILHOE TIOKPBITHE, UCIIONIB3YS JJIs 3TOT0 0AHOYAacTOTHYIO ceTh (OUC).

6 Kpartkoe onucanue uugposoii cucremsl 1

Hudposas cucrema I, m3BectHast Takke kak cucrema PABUC (AynnoBusyansHas HHQOpMaIMOHHAS CHUCTEMA
peanbHOro BpeMeHH), Obula pa3zpaboTaHa Ui NPUMEHEHMH Ha3eMHOIO PaJHOBELIaHHs BO BCEX IOJIOCAX
4acTOT, PACHpPEIECICHHBIX HAa BCEMHUPHOHM OCHOBE aHajoroBoMmy 3BykoBoMmy YUM-pammnoBemanuto. OHa
COOTBETCTBYET ompeneneHHpIM MCD crekTpajabHbIM MackaM, 4TO OOecleuuBaeT IUIaBHBIM MEpexo] ¢
aHajnoroBoro Ha mudposoe panuosenianue. CucreMa NPOSKTUPYETCs TOIBKO Kak Iudposas cucrema. OHa
o0ecreynBaeT KayeCTBO 3BYKa, CPAaBHHUMOE C KadeCTBOM, IMOJYYaeMbIM TIPH HCIOJIB30BAHUU OBITOBBIX
nuGpOBBIX HOCHTENEH, WM npeBocxozsmee ero. Kpome toro, nudposas cucrema I Taxke obecrieunBaer
BUACOYCIIYTH U Pa3IMYHbIC YCIYTH Mepeayl AaHHBIX, BKIIIOYask U300paKEeHUs U DJIEKTPOHHBIE TIPOTrPaMMBbI
Tejenepenay, a TakKe BO3MOXHOCTh JAMHAMUYECKH M3MEHATh OpraHM3alMio pa3UYHBIX Mporpamm,
COIEP)KAIUXCSI B MyJIbTUILIEKCE.
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IIpuioxenne 2

Hudposas cucrtema A

1 BBenenne

udposas cucrema A paszpaborana i OOECIEYCHHUS BBICOKOKAYECTBEHHOTO MYJILTHIIPOTPAMMHOTO
OU(PPOBOrO pagUOBEIAHMA Ha aBTOMOOWIBbHBIC, NEPEHOCHBIE M CTalMOHAapHbIe MpueMHHKH. OHa
npenHasHadeHa A pabotel Ha moOoi gactote g0 3000 MI'm mpm HaseMHOM M KaOeNbHOW JOCTaBKE
paanoBemaTenbHBIX mporpamm. Cucrema paspabaThiBajach TakKe KaK TMOKas YHUBEpcalbHas CHCTEMa
ISDB, xoTopas MoeT o0ecneunBaTh IMUPOKUA CIEKTP BapHAaHTOB KOTWPOBAHMS MCTOYHUKOB M KaHAJIOB,
CIIy’KOBI TIepeJjaud CBA3aHHBIX CO 3BYKOBBIMH IMPOTPaMMaMH W HE3aBHCHUMBIX AAHHBIX B COOTBETCTBHHU C
THOKHMMU B Pa3HOOOPA3HEIMH TPEOOBAHUSIMHU K CHCTEMaM H CITy>K0aM, KOTOpEIE TPUBEACHBI B PekoMeHmanusax
MC3-R BO.789 u MC3-R BS.774 u mopnepxwuBatorcsi B CHpaBOYHHKE MO IH(PPOBOMY 3BYKOBOMY
pamuoemanuio 1 Oruere MCO-R BS.1203.

Ora cucTeMa 3BYKOBOTO paJMOBEIIAHUS W PAJMOBEIATENIBHOM Mepefayd JAaHHBIX  OTJINYAETCS
YCTOMUYUBOCTHIO U 00JIa/IaeT BBICOKOH A (EKTHBHOCTHIO HCITOB30BAHUS CIIEKTPa U SKOHOMHUYHOCTHIO. B Hell
WCTIONB3YIOTCS NEepeoBble HU(POBBIE TEXHOJOTHM AJISl YCTPaHEHHUs] W30BITOYHOCTH M HE OTHOCALIECHCS K
BOCTIPHATHIO MH(OPMALMK B UCXOJHOM 3BYKOBOM CHUTHAJIE, a JJIsl KOPPEKLMH OMIMOOK, BOSHUKAIOIINX IPU
nepeaaye CUTHaNA, TMPUMEHSETCS CTPOro KOHTpoJMpyemast U30bITouHocTh. [lepenaBaemasi wHbopmanus
pacrpe/ensieTcs 3aTeM Mo YaCTOTe M BPEMEHU TaKUM 00pa3oM, YTOOBI 00ECTIEYHTh BLICOKOE KaueCTBO IpHUeMa
CUTHAJIa B CTAllMOHAPHBIX YCIOBHSIX WIN B ABM)KEHUH JJaXKe MTPH CHIBHOM MHOTOJTY4€BOM PacIpOCTPaHEHUH.
O dexTUBHOE UCITONB30BAHUE CIIEKTPA JOCTUTACTCS IyTEM MEPEMEKEHUSI CHI'HATIOB HECKOIBKHIX MPOTpaMM
u Onarojapsi CrenualbHONW (PYHKIMH TOBTOPHOTO HCIIONB30BAaHHUS YacTOTHI, MO3BOJISIIONICH MPAaKTHYECKU
HEOTPAaHWYEHHO PACIIUPATh CETH PAJUOBEIIAHUS C UCIOJIb30BAHUEM JOMNOJHUTENBHBIX MEPEAATUYUKOB,
paboTaromMX Ha OJTHOM U TOH K€ YaCcTOTE U3ITyUCHHS.

udposas cucrema A Obuta paspadborana koHcopuuymoMm DAB Eureka 147. Ota cucrema Oblla akKTHBHO
nonnepxana EBponeiickum paanosematenbHbM coro3oM (ECP). Cuctema okazanach BechbMa yCHEITHONW BO
MHOTHUX €BPOIIEHCKUX CTPaHaX, U IMepexo Ha mudpoByto cuctemy 3aruianupoBad B Hopeerun Ha 2017 rox, a
B llBeiinapuu — Ha nepuoa mexay 2020 u 2024 rogamu. OOBIYHBIC YCIYTH MPEIOCTABISIOTCS TAKKE B
ABcCTpanuu, a MHOTOYHCIEHHBIE HCIBITAHUSA MPOBOJWINCH Ha BcexX KOHTHHeHTax. B [Ipunoxenuu 2
nugpoBas cuctema A HazpiBaeTcs "cuctema A". [loHbIE TEXHUYECKHE XapaKTEPUCTUKH CUCTEMBI ITPHBEICHBI
B €BponeickoM cTanaapte 3nmektpocBsizu EN 300 401.

2 Hcnonb3oBanue MHOTOypPOBHEBOI MO/1eJIH

Cucrema A cootBercTByeT 0a30Boii 3TamoHHOil Momenmn BOC MexayHapoaHOH OpraHHM3alud 110
cragpaptm3anuu  (MCO), ommcanHoit B cranmapre MCO 7498 (1984 rt.). IlpuMenenue 3Toi Mojmenn
npenioxkeHo B Pexomenmanun MCDO-R BT.807 m Otuere MCO-R BT.1207, a ee cooTBeTcTByIOIIas
WHTEpIpeTanus I UCTIOIb30BaHUs C MHOTOYPOBHEBEIMU CUCTEMAMHU PaIMOBEIIAHNS IPUBOIUTCS B JAHHON
PexoMenmanuu. B cOOTBETCTBHM ¢ HACTOSIIIUM PYKOBOJICTBOM cucTeMa A OyaeT omrcaHa B OTHOIICHHH
YpOBHEH MOJICIH, a TPUMEHsAeMas 37IeCh MHTEPIIPETALIUS TOSCHASTCS B TaduIe 2.

MHorue HuCHoNb3yeMble METOIBl MpOIle ONMUcaTh Ha MpuMepe paboTel 000pyNOBaHUS Tepenadn
WM LEHTPAIBHOTO y3J1a paclpeleInTeIbHOM CeTH B Cllyyae CeTH IepelatoIinuX CTaHLUH.
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TABJIVIIA 2

HNnaTepnperanus yposHeii mogeaun BOC

HaumeHoBaHue YpOBHsS Onucanue XapaxkTepHble GyHKUMU CHCTEMBI
IIpukiianHoit ypoBeHb IIpakTruueckoe UCMOJIb30BAHNE CpeactBa cUCTEMBI
CUCTEMBI KauectBo 3ByKa

Pexxumsbl nepenayuu

YpoBeHb IIpeAcTaBIeHUS [IpeoOpazoBanue aist npeacTasiaenus | KogupoBanue u AeK0IUpOBaHIE
3BYKOBBIX CUTHAJIOB
[IpencraBnenne 3ByKOBBIX CUTHAJIOB
Curyxe0OHast nHpopMmauus

CeaHCOBBIH yPOBEHB Br16op maHHBIX Bri6op mporpamm
YcnoBHBIM goCTYT

TpaHCIOPTHBIN YPOBEHB I'pynnupoBanue naHHBIX [IporpammHusbIe CIIyK0BI
OCHOBHOI CITyeOHBIH
MYJIbTHILIEKCOD

Bcmomorarensabie qaHHbIe
Acconuanust JTaHHBIX

CeTeBoil ypoBEHb Jlornueckuii kanan Kanpsl 3BykoBOro cursana no
crangapty UCO
JlaHHble, CBSI3aHHBIE C IPOrPaMMOM
VYpoBeHb KaHalna nepefaun JaHHelX | PopMar neperaBaeMoro curHana Kanpsr mepenaun
CHHXpOHU3AIUS
®usnueckuil ypoBeHb duzndeckas (pajauo)nepenada Paccesnue sHepruun

CBepTouHOE KOJMPOBAHUE
Bpemennoe nepemexxenue
YacTtoTHOE IEpeMeKeHNE
Mopynsiuust meronom OFDM
DQPSK

Papnonepenaua

OCHOBHOE Ha3HAYCHUE CHUCTEMbI A COCTOUT B NMPEJOCTABICHHU 3BYKOBBIX MPOTPaMM pPaJHOCTYIIATEISM,
MOATOMY TIOPSIJIOK PA3JIENIOB B CIEAYIONMEM OMMCAHUN HAYMHACTCS C MPUKIIATHOTO YPOBHS (MUCIIOJIE30BAHHE
paavoBeniaTenbHON WH(pOpPMANMK) © Jaliee MPOJOJDKAaeTCs J0 (U3NYECKOro YpoBHsS (CpeicTBa
pazuonepeadmn).

3 IIpuxkaagHoii ypoBeHb

HaHHBIﬁ YPOBCHb OTHOCHUTCA K HMCIOJB30BAHUIO cHCTEeMBI A Ha MMPUKIIaIHOM YPOBHC. PaCCManI/IBaIOTCSI
cpeactBa M KA4YCCTBO 3BYKaA, obecrieunBaeMble CHCTEMOH A U npeaAOCTaBIACMBbIC  CIIYIIATCIIAM
paanoBCHIATCIbHBIMU OPraHru3allliaMU, a TAKXKE Pa3JIMYHbIC PEKXUMBI II€pCaaqn.

3.1 CpeacrtBa, npeaocraBJisieMble CHCTEMOM

Cucrema A obecrieunBaeT MepeHOC MyJIbTHILICKCA U(POBBIX JaHHBIX, YTO HO3BOJISIET MIEPEIaBaTh HECKOJIBKO
IIPOrpaMM OJHOBPEMEHHO. MYyJIbTUIUIEKC COIEPKUT: JaHHbIE 3BYKOBBIX IIPOIpaMM, BCIIOMOIAaTEJIbHBIE
JaHHBIC, BKIIOYas JaHHbIE, CBA3aHHBIE ¢ mporpammoii (PAD); napopmaruo o kKoHPUTypaLun MyIbTUILIEKCA
(MCI) u ciyxebnyro nabpopMmanuio (SI). YIIIOTHEHHBIH CUTHAT MOXKET TaKKe MEePEHOCUTDH JIaHHbIE O0IIEro
XapakTepa, He CBsI3aHHBIE C Mepejadell 3BYKOBBIX IPOTPAMM.

B wacTHOCTH, IOJTB30BATENSAM CHCTEMBI A TIPEJIOCTABISIOTCS BOBMOXKHOCTH MTOTYyYHUTh:
— 3BYKOBOM CHTHAJ (TO €CTh IMporpamMmy), obecrieunBaeMblii BRIOpaHHOM MPOTPaMMHON CITYKOO01;

— JOTIOJTHUTENNBHOE HCIOIb30BaHNE (YHKUMI MPUEMHUKA, HANPUMEp YIpaBlICeHHE AWHAMHYECKUM
AUarasoHoM, IMOCPEACTBOM MCIIOJIb30BaHHA BCIIOMOT'aTCIBHBIX JAaHHBIX, IEPE€AaBa€MbIX BMECTC
C IPOrpaMMON;
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— TEKCTOBOE OTOOpaXkeHHWe BBHIOpaHHON wuHpopManuu, mnepeHocumod B SI. D10 MoxeT OBITH
uHpopMaIMst O BBIOpAaHHOH TporpaMMe WIM O JPYrHX IpOorpamMMax, HMMEIONIHXCS
U1 IOTIOJIHUTEILHOI'O BHIOOPA;

— JOTIOJTHUTENNbHBIE BO3MOXKHOCTH JISi BBIOOpA IPYrux HporpamM, APYTHX (QYHKOUHA HpUEMHUKA
u apyroi SI;

- OJIHY WM HECKOJBKO CITYy)KO TIepeau JaHHBIX OOIIEro XapakTepa, HampuMep KaHall COOOIICHUIA
o nopoxuom nemwkennu (TMC).

Cucrema A COACPIKUT CpCACTBA YCJIOBHOI'O AOCTYyIId, a MPUCMHUK MOXKCT OBITh 060py;[013aH I_[I/I(l)pOBLIMI/I
BbIXOJJaMU 3BYKOBBIX CUT'HAJIOB U CUTHAJIOB NAHHBIX.

3.2 KauecTBoO 3ByKa

B mpenmemax mporryCKHOW CIIOCOOHOCTH MYJIBTUIUIEKCA KOJHMYECTBO TMPOTPAMMHBIX CITYKO, (hopMaThl
MPE/CTaBICHUS KaXKJIOW U3 HUX (Hanmpumep, cTepeoPOHHUYECKUA, MOHOPOHUUECKHUHA, ¢ OOBEMHBIM 3BYKOM
U T. 1.), KAUECTBO 3ByKa U CTEIICHb 3alIUThI OT OLIHOOK (U, CJICA0BATEIbHO, YCTOMYMBOCTh) MOTYT BEIOMPATHCS
B COOTBETCTBHUH C IOTPEOHOCTSMU PaUOBEIIATSILHBIX OPraHU3aIUi.

Hwxe nepeunciieHsl UMEIONIecs BAPHAHTHI, OTHOCSINUECS K KAYeCTBY 3BYKa!

- OUYECHb BBICOKOE Ka4eCTBO C 3allacoM Ha 00pabOTKy 3ByKOBOT'O CUTHAJIA;

- CyOBEKTUBHO HEMCKA)KEHHOE KaueCTBO, JOCTATOYHOE ISl PaJMOBEIIAHNS BBICIIETO Ka4ecTRa;
— BBICOKOE Ka4eCTBO, SKBHBAJICHTHOE XOPOIIIEeMY KauecTBy oOcCIyxuBanus ¢ UM

- CpeJlHee KauecTBO, SKBUBAICHTHOE XOPOIIIEMY Ka4eCTBY 00CITyKUBaHUs ¢ AM;

- Ka4€CTBO, 06CCHC‘II/IBaIOH_I€€ BOCITPOU3BCICHUC TOJIBKO pCUH.

Cucrema A obecrieuynBaeT BRICOKOKAYE€CTBEHHBIH MTPHEM B TIpeiesiaX 30HbI HOKPHITHS ITepelaTInKa U IIIaBHOE
CHIKEHHE CYObEKTHBHOTO Ka4eCTBa IpreMa 3a MpeaeaMu STOU 30HbI.

4 YpoBens npeacraBiaeHns

Ha sToM ypoBHE oCyIIecTBISIOTCS TpeoOpa3oBaHKe U MPEJICTABICHUE PaIUOBEIIATEILHON HHPOPMAIIH.

4.1 KoaupoBanue HCTOYHNKA 3BYKOBBIX CHTHAJIOB

Jna KomuWpoBaHWS OPWTHHAIBFHOTO HMCTOYHHWKA 3BYKOBBIX CHTHAJIOB B CHCTEME HCHOJIB3YETCS METOJ
koaupoBanus UCO/MOK MPEG-Audio yposens II, npeacraBnennsiii B craugapte UCO 11172-3. /lannas
CUCTEMa C)KaTHs C KOIAMPOBAaHUEM B MOAAMANa30He U3BecTHA Takke Kak cucrema MUSICAM. Ota cuctema
KOJIUPOBaHUS HCTOYHHMKA 3BYKOBBIX CHTHaJOB Obuia jomonHeHa B 1997 roagy crammaprom MCO/MBK
13818-3, MO3BOJIMBIINM TOBBICHTH CYOBEKTHBHOE KA4ECTBO HA HHM3KHX CKOPOCTSIX Iepenaddl TaHHBIX.
B 2007 roxgy 6bu10 BBEIGHO KOIUPOBAHNWE MCTOYHHKA 3BYKOBBIX CUTHANOB DAB+, craHmapTH30BaHHOE Kak
ETSITS 102 563, B koTOopoM mpuMeHsiercss Oonee dddexTuBHb  ayauokogek HE-AACV2,
cTaHfapTu3oBaHHbIH Kak crannapt MCO/M3K 14496-3. Dtomy criocody KOIUPOBaHUS HCTOYHUKA 3BYKOBBIX
CUTHAJIOB CETOJHS OTHAIOT IMPENNOYTEHHE PaJAMOBEIIATEIbHBIE OPraHM3ALMHU, MPEJOCTABISAIOIINE YCIyTH
CUCTEMBI A, a MHOTHE BEILATENH, IEPBOHAYANIBHO MIPEIOCTABISABIINE 3BYKOBBIE yCIyru B cucteme MPEG-2,
nepenuty Ha cucteMmy MPEG-4, uTo0bI TOBBICUTE 3QEKTHUBHOCTh UCTIOJIE30BaHHUS CIIEKTPa, B KOTOPOM OHH
paboraroT.

Ha Bxop cuctemsl A nmoctynaroT 3BykoBble curnaisl MUKM ¢ wacroroil auckpetusanuu 16, 24, 32 nnm 48 kl'w,
KOKIBIH M3 KOTOPBIX JaeT BO3MOXHOCTH IIE€peJadyd BCIIOMOTaTeIbHOW HWH(OpPMAIMK, CBSI3aHHOW C
nepenaBaecmoii nporpammoii (PAD/XPAD). Konn4yecTBO BO3MOXHBIX HCTOYHHKOB 3BYyKa 3aBHUCHT OT
CKOPOCTH TIepeiadyyl TaHHBIX U MPOQUIIS 3alIUThl OT OMIHOOK. AYJHOKOAEPHI MOTYT pabOTaTh CO CKOPOCTHIO
or 8 10 192 k6ut/c Ha OAMH MOHO(OHMYECKHHA KaHal. B pexume cTepeoOHNUECKOr0 WM CABOSHHOTO
KaHala KOJMPOBAaHHWE OCYIIECTBISICTCS C YABOCHHOW (IO CpPaBHEHUIO C MOHO(DOHHYECKHM KaHAJIOM)
CKOPOCTBIO TIepeIadH.
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4.2 JexonnpoBanue 3ByKOBBIX CHTHAJIOB

JlekoaupoBaHKe B IPUEMHHKE SIBIISICTCS TPSIMBIM U SKOHOMHYHBIM, TIOCKOJIBKY HCIIOIB3YETCs IPOCTOH METO]]
00paboOTKN CUTHaJIa, TPEOYIOMMA TOJBKO OIEepaIliy JIEeMYJIBTHINICKCUPOBAHUS, PACIIHPEHUS M 0OpaTHOM
¢$unpTpanyH.

4.3 Ipencrasienne 3ByKOBbIX CHTHAJIOB

3BYKOBBIE CHTHAJIBI MOTYT OBITH IPEICTABICHB B MOHO(OHHUYECKOM MIIN CTEPeOPOHIUECKOM (opmate b0
ayJHoKaHaJIbl MOTYT OBITh 00BEIMHEHBI AJs co3nanus 3ddexra 00beMHOro 3Byka. KOMIOHOBKA Iporpamm
MOXKET O0ecTeuuTh IMepesady TOH >Ke MporpaMMbl OJHOBPEMEHHO Ha pa3HbIX s3bIKax. s obecriedenus
YAOBJIIETBOPCHHOCTH CIyIIaTelell Kak B YCJIOBHAX, OOECIEYMBAIOMIMX BOCIPOW3BEACHUE '"BBICOKON
BEPHOCTHU", TaK U B YCJIOBUAX BO3AECHUCTBUSA IIIyMa, paJloBeLIaTeNbHasl OPraHu3alis MOKET JOMOJHUTEIBHO
repeaBaTh CUTHAN ympapieHus AuHamudeckuM auamna3oHoM (DRC), KOTOpBI MOXET HCHOJIB30BaThCS B
MIPUEMHUKE U CKATHS TUHAMHYECKOTO JTMana30Ha BOCIPOHM3BOJIMMOTO 3BYKOBOTO CHTHAJIa B YCIIOBHSX
Bo3aeiicTBus myma. Ciexyer OTMETUTh, YTO HCIOJIb30BAHME 3TOIO0 METOJa MOXKET OKa3aThCs MOJE3HBIM
TaKXKe JJIs1 JTUI] C OCTA0JICHHBIM CITyXOM.

4.4 IIpencraBiienne cayxedHoi nHpopManmu

Bwmecre ¢ ka0l mporpaMMoii, iepeaBaeMol CHCTEMOM, TIepearoTCsl CIeIYIOIINE SJIEMEHTHI CITyKeOHOM
nHpopmaruu (SI), KoTopsle MOTYT OBITH OTOOPaKEHBI Ha yCTPOWCTBE OTOOPAKEHUS TPUEMHHKA!

- OCHOBHA$sl METKa IIPOTPaMMBI (TO €CTh HAUMEHOBaHHE IPOTPAMMBI);
— BpeMsI U JaTa;
- NepeKpecTHas CChUIKAa Ha Ty € WM MOAO0OHYI0 MporpamMmy (Hampumep, Ha APYTOoM S3bIKe),

MepeaaBaeMyro B Ipyrod TPYIIe IporpaMM Ui OJHOBPEMEHHO MPEAOCTaBIIIEMYIO CIIyk00i AM-
i UM -Belanus;

- pacimvpeHHas ciry)keOHasi MeTKa ISl yCIIyT, CBSI3aHHBIX C TIPOTrpaMMOi;
- uHQOpMAIHs 0 IporpaMmMe (HarpuMep, MMEHa UCIIOTHUTEIIEH );

— A3BIK;

- BUJI IPOTPaMMBbI (HaliprMep, HOBOCTH, CIIOPT, My3bIKa H T. I1.).

C}oz{a MOTyT OBITH BKJIIOYEHBI TaKIKeE JaHHBIC O MepE€AaTdyrKax CETH, MPCAHASHAYCHHBIC IJIs1I BHYTPCHHETO
HCIIOJIb30BaHM B paIMOBECIIATCIIBHBIX OpraHu3alnax.

5 CeaHcCoBBIl ypOBeHb

OTOT ypoBeHb 00ecriednBaeT BEIOOP paAroBeIaTeNbHON HH(POPMAIIMK U JOCTYII K HEH.

5.1 Bb160p nporpamMmmsl

Hnst Toro 4ToObl MPHEMHHK MOT HOJYYHUTh JOCTYN K KaXJOW HIM KO BCEM OTACIBHBIM IpOrpaMMam
C MUHHUMAaJIbHOM 00IIeH 3aIep)KKOH, A1 nmepeHoca nHGOPMAIIMU O TEKYIIEM M MOCICIYIOIIEeM COACPKaHUN
MYJIbTHIUIEKCA HCIONb3yeTcst kanan uHpopmanuu Obictporo poctyna (FIC). Droii mabopmanueit seisercs
nHpopmanusi o koHpurypauuu mynbtuiviekca (MCI) B ¢opmare MammHOuYMTaeMmbIX AaHHBIX. JlaHHBIE
B kaHane FIC He mojaBepraroTcs BpeMEHHOMY IepeMeKeHHIo, modToMy Ha mHpopmanuio MCI He Bimser
3aJiepKKa, CBOWCTBEHHAs! IIPOLIECCY BPEMEHHOTO NepEMEKEHH, KOTOPBIN MPUMEHSETCS B OTHOILIEHUH CITY X0
3BYKOBOT'O PaJAHOBEIIAHMS U IIepeayl OOUIMX JaHHBIX. DTH AaHHBIC, OHAKO, YACTO TOBTOPSIOTCS, I TOTO
YTOOBI TAPaHTHPOBATH UX YCTOMUMBOCTD. [Ipy n3MeHeHnH KOHPUTypauruy MyJIbTUILIEKCa HOBask HHGOpMaLus
BMECTE C JAaHHBIMHU O BpeMeHHU U3MeHeHHs 3apaHee nepenaetrcs B MCI.

[Tonp30BaTenb MprueMHUKA MOXKET BEIOUPATh MPOrpaMMbI Ha OCHOBE TEKCTOBOM MH(OPMALINH, COJIepKaLIeHCs
B S, ucmioyb3ysl HAMMEHOBAaHHE TPOrPAMMHON CITY>KOBI, HACHTH()UKATOP THIIA IPOTrPaMMBbI WIM HHPOPMALIUIO
0 sI3bIKE. DTOT BHIOOp 3aTeM peanusyercsi B IPUEMHUKE C MCIOJIb30BAHUEM COOTBETCTBYIOIIUX JJIEMEHTOB
napopmanun MCI.
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Ecnu umeroTcst anbTepHATHBHBIE MCTOYHUKU BBIOPAHHOW MPOTpaMMBI, a MCXOAHAS IU¢poBas Imporpamma
CTAaHOBUTCSI HETNPUTOAHON, TO JJs OIpeAeleHHus aJbTePHATHBHOTO BapHWaHTa (HAIpUMep, CIy>KObI
UM-Bemianus) M MEPEeKIIOYeHNs] Ha HETO MOTYT HCIIONIB30BaThCS CBA3YIONINE AaHHBIE, coaeprkamuecs B SI
(To ectb mepekpecTHble ccbuiku). OIHAKO B OSTOM Ciy4ae MPHEMHUK MEPEKIIOYUTCS OOpaTHO
Ha TIepBOHAYAIBHYIO IPOTPaMMYy, KaK TOJIBKO CTaHET BO3MOYKHBIM €€ TIPHEM.

5.2 Y caoBHbIM 10CTYN
Cucrema obecrieyrBacT BO3MOKHOCTE CHHXPOHU3AIIUHN U YIIPABICHUS YCIOBHBIM JIOCTYIIOM.

Y CIOBHBINH AOCTYIT MOXET MIPUMEHATHCS HE3aBHCHMO OT COCTABIISIOUINX MPOTPaMMBI, OT MPOrpaMM HIIH OT
BCEr0 MYJbTHUILICKCA.

6 TpaHCcIOPTHEIN YPOBEHD

3TOT ypOBEHb OTHOCUTCS K WICHTU(QHKANWU TPYNI JaHHBIX B KadecTBE MPOTPaMMHBIX YCIYT,
MYJIbTUIUIEKCUPOBAHUS TaHHBIX JUIA 3TUX YCIYT U aCCOIMAILINH 3JIEMEHTOB MYJIbTUINIEKCHPOBAHHBIX JTAHHBIX.

6.1 IIporpamMmHBIe CIyKOBI

[IporpamMmHuas cimyx6a OOBIYHO COJEPKHUT COCTaBISIONIYIO CIYKObI 3BYKOBOTO  pPaJHOBELIAHHS
1 (Ha HeoO0sA3aTeIbHON OCHOBE) JOIMOHUTEILHBIC COCTABIISIONINE CIYX OBl 3ByKOBOTO PaIMOBEIAHUS W/WITH
BEILIATEIBPHOM mMepefayd AAaHHBIX, NPEJOCTABISEMBIX OJHHMM IHOCTAaBIIMKOM yciayr. Bes mpomyckHas
CIIOCOOHOCTh MYJIBTUILIEKCA MOKET OBITH LETMKOM MpEeCTaBlIeHa OJHOMY IOCTABIIUKY YCIYT (Hampumep,
HAI[MOHAIBHON TOCYJNapCTBEHHOW paJMOBEIIATEIHHON OpraHM3alMK) WIM MOXET OBITh MOJeNieHa MEXITY
HECKOJIbKMMH ~ TIOCTaBIIMKAMH yCIyr (HampuMep, Cpeaud TPYNIbl HE3aBUCHUMBIX  KOMMEPUYECKHUX,
TOCYJapCTBEHHBIX M OOIIMHHBIX PaJHOBEIIATEIHFHBIX OPTaHU3aInii).

6.2 OCHOBHOM CJ1yKeOHBIH MYJIbTHIIIEKCOP

JlaHHBIE, TIPENICTABISIONINE KAKIYIO U3 TIepeiaBaeMbIX porpaMM (Iiu(poBbIe JaHHBIE 3ByKOBOTO CUTHANA C
HEKOTOPBIMH  BCIIOMOTATENbHBIMH JIAHHBIMH, a TaKKe, BO3MOXXHO, JaHHbIE OOIIEro Xxapakrepa),
MOJBEPIalOTCsl CBEPTOYHOMY KOJUPOBAHUIO (CM. ITyHKT 9.2) M BpEMEHHOMY HEPEMEXECHHUIO B LEJISIX 3aIIUTHI
oT omubOoK. BpemeHHOe mHepemexeHre MOBBIMIAET YCTOMUYMBOCTH IEpeAauyd JAaHHBIX B U3MEHSIOLIMXCS
yCIIOBHSAX (HAIIPUMED, MIPU IIPUEME Ha aBTOMOOMIBHBIN PUEMHHUK B JBH)KCHHHN ) M BBI3BIBACT NIPEACKA3YEMYIO
3afep KKy nepeaaqn. [lepemeskaromuecs 1 KOAUPOBAaHHBIE JAaHHBIE TOCTYAIOT 3aT€M B OCHOBHOMH CITyKeOHBIN
MYJBTHIUIEKCOp, TAe Kakable 24 MC OHM OOBEAMHSIOTCS B MOCJIEJOBATENBHOCTh B KaApe MYJbTHIUIEKCA.
OObennHeHHBI NM(GPOBON MOTOK Ha BBIXOJE MYyJbTUILIEKCcOopa H3BecTeH kak MSC, mmeromuii oOuryro
MPOIYCKHYIO CIIOCOOHOCTh mopsiaka 2,3 Mout/c. B 3aBHCHMOCTH OT BBIOPAaHHOW CKOPOCTH KOJMPOBAHUS
(xoTopast MOXET OBITh Pa3MIUYHON AJISi Pa3HBIX KOMIIOHEHTOB CIIy>kObI) obOecneumBaercsi 3(pdekTuBHas
CKOPOCTh Iepeaauu JaHHbIX mpuMepHo oT 0,8 1o 1,7 MOuT/c B mosoce yacToT mupuHoi 1,5 MI't. OcHOBHOM
CITy’KEOHBII MyJIBTHIUIEKCOP SIBISIETCS Y3JIOM, B KOTOPOM 00BETMHSIFOTCSI CHHXPOHU3UPOBAHHEIE IAHHBIE BCEX
MPOTPaMMHBIX CIIYKO, UCTIONIB3YIOIUX 3TOT MYJIbTUILIEKC.

JanHble o0miero xapakrtepa MOryT nepenaBaTbcs B MSC B BuA€ HECTPYKTYPHPOBAHHOI'O TOTOKa HIIU
OpPraHHU30BbIBATHCS B BUE MAKETHOTO MYJbTHUILIEKCA, 00BEINHSIONIET0 HECKOIBKUX UCTOYHUKOB. CKOPOCTh
nepeaayy, KoTopasi MOXKeT ObITh KpaTHOH 8 KOWUT/C M CHHXPOHH3MPOBAHHON C MYIJBTHIIEKCOM CHUCTEMBI,
3aBUCUT OT CYMMAapHOH INpPOILYCKHOW CIIOCOOHOCTM MYJBTHMIUIEKCA C YYETOM IMOTPEOHOCTH B 3BYKOBBIX
porpaMmmax.

Kanan FIC sBisiercs BHEMHMM 1O OTHOLIEHHIO K KaHaty MSC u He mnojBepraercsi BPEMEHHOMY
NEPEMEKEHHIO.

6.3 BcnomorareanHbIe JaHHBIE

CyI]_IeCTByI-OT JIBC O6J'IaCTI/I, KOTOpPBIC MOI'YT HCIIOJB30BATHCA IAJId HNEPEHOCA BCIIOMOI'ATCIbHBIX AAHHBIX
B MYJIbTHUIIIICKCE CUCTEMBI:
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— crieranbHas 001aCTh ISt OTPaHUYCHHOTO 00beMa TaHHBIX PAD, KoTOphie HEOOXOTUMO MIEPESHOCUTH
BHYTPH Ka)KJIOTO 3BYKOBOTO KaHAala;

- BCE OCTAJILHBIC BCIIOMOTATEILHBIC JaHHBIC PACCMATPUBAIOTCS KaK OTHOCSINUECS K OTICIIBHOM
ciyx0e B kanane MSC. IIpucyrctBue 310i# nHbopMaiuu otpaxero B MCI.

6.4 Acconuanusi JaHHBIX

TouyHoe ommMcaHue TEKYIIETO M TMOCIEAYIOmEro coaepxkanus kanana MSC oGecreunBaeTcs ¢ MMOMOIIBIO
napopmartun MCI, xotopas mepemaercs mo kanamy FIC. Heobxomumele ameMeHTHl SI, KOTOpBIe KacaroTcs
cogepxxumoro MSC (To ecTb BbIOOpa MpOrpaMMmbl), TaKkkKe JOJDKHBI mepeHocuThes mo kaHany FIC. Bonee
OOIIMpPHBIE TEKCTHl, HApUMEp pacHHCcaHHe MPOrpaMM Ha BECh JIeHb, NOJDKHBI MEpeJaBaThCsi B COCTABE
JTaHHBIX o0miero xapakrepa. Takum obpazom, B MCI m SI comepkaTcsi COCTaBHBIE JJIEMEHTBI BCEX
Mepe1aBaeMbIX TIPOTPAMM.

Curnansl PAD, xoropele mepeHOCSATCA MO KaXAOMY ayIdHOKaHally, COAEp)KaT IJIaBHBIM 00pa3om
HH(pOPMALUIO, TECHO CBA3aHHYIO CO 3BYKOBOI NPOrpaMMOii, ¥ I03TOMY HE MOI'YT II€pEeaBaThCs 110 JPyroMy
KaHaJly Tiepeadyr JaHHBIX, B KOTOPOM MOXET OBITh Apyras 3aZiep)KKa mepefadd. DT JaHHbIE MOTYT OBITh
MPOCTHIM TEKCTOM HJIM H300pakeHHEM, UIMEIOLIMMHU OTHOLIEHHE K COAEP)KAaHHIO ITPOrpaMMbl, COBPEMEHHBIM
pacnycaHveM paJMOBEIIAHUSA WIM JPYTMMH TPWIOKEHUSIMH TNEepeAadd [aHHBIX, CBS3aHHBIMU C
ayJITHOKOHTEHTOM.

7 CereBoii ypoBeHb

9TO0T YPOBCHb OTHOCHUTCA K I/IZ[CHTI/I(l)I/IKaL[I/II/I rpyIi JaHHBIX B Ka4YCCTBEC MPOIrpaMM.

7.1 Kanpsi 3ByKkoBbIX curHajioB no crangapty UCO

[Ipouecc KoauMpoBaHUS MCTOYHMKA 3BYKOBBIX CHUTHAJIOB BBINOJHAETCA B TEUEHHE COOTBETCTBYIOLIMX
craanapty MCO 3BYKOBBIX KaAPOB Pa3IMIHON JITUTETHHOCTH, KOTOPBIE MOTYT OBITh MYJIbTHIIJIEKCUPOBAHBI B
3BYKOBOW CYIIEpKaJp, COOTBETCTBYIOIIHNMA CHCTEMHOMY KaJIpy IITUTEIBHOCTEIO 24 Mc (TO ecTh 24 Mc, 48 Mc 1
120 mc). Pacmpenenenue OWTOB, M3MEHsAIOIIEECS OT Kaapa K Kaapy, M MaciuTaOHble KO3(QHUIHUEHTHI
KOAMUPYIOTCSI U MYJIbTUIUIEKCUPYIOTCA € BBIOOpPKaMH MO MOAINOI0CaM B Kaxa0oM 3BykoBoM kazape MCO. brok
YIaKOBKH KaJipa KOMIOHYET PEalTbHBIA HMU(PPOBONH MOTOK M3 BBIXOJHBIX JIAHHBIX OJIOKa KBAaHTOBAHUS W
KOAMPOBaHMS U A00aBISIET APYTYI0 MH(POPMALUIO, TaKylo Kak MH(opMmaunus o 3arojoBke, ciosa CRC mns
obHapyxeHus omOok u PAD, KoTopble nepenaroTcsi BMecTe ¢ KOAUPYEMBIM 3BYKOBBIM CHUrHaioM. Kaxasiit
3BYKOBOH KaHaj colepXuT kaHain PAD c¢ mepeMeHHON MpPOMYCKHON CIIOCOOHOCTBIO, KOTOPBIH MOXKET
WCTIONB30BAThCS IS TIepeaul MHPOPMAIIUH, TECHO CBSI3aHHOM CO 3BYKOBOM MPOrpaMMOii.

8 Yposens kaHa/Ia nepeAaYy JaHHBIX

Ha stom YPOBHE NPEAOCTABIIAIOTCA CPEACTBA CUHXPOHHU3AIIUU IPUEMHUKA.

8.1 Kanp nepenauu

Jist yripoIieHusi CHHXpOHHU3aluU IPUEMHHUKA TIepelaBaeMblil CUTHAJI UMEET PErYISIPHYIO CTPYKTYPY KaJIpoB
(cm. pucyHok 1). Kagp mepemaun comepxut (DUKCHPOBAHHYIO IOCJIEIOBATEILHOCTh CHUMBOJIOB. [lepBBIM
SIBIISIETCSL HYJIEBOM CUMBOJI, HCIIONIB3yEeMBI 1715l TpyOoii cuHXpoHu3anuu (B oTcyTcTBue PU-curnana); 3a HUM
cieayeT (hUKCUPOBAHHBIA OIMOPHBI CHMBOJI, HEOOXOIMUMBIH Ui OOECHeYeHUs] TOUYHOW CHUHXPOHM3ALUH
aBTOMAaTH4eCKON perynupoBku ycuneHus (APY), aBTomaTtuueckoil moactpoiiku yactoTsl (AITY) 1 onmopHbIxX
¢a30BbIX (PyHKIMH B IPHEMHUKE; 3TH CUMBOJIBI COCTABIISIIOT KaHal cHHXpoHU3anuu. Cleayonne CHMBOJIBI
pesepBupytotcs ans kanana FIC, a octanbHble CHUMBOJIBI IpeAocTaBisitoTcss ais kanana MSC. OOmas
JUINTENbHOCTh IMKIA 17 cocTaBisieT 96 mc. bonee monpoOHble naHHBIE O pPEeXHUME Iepefadyu MPUBOASTCS
B Tabnuue 3.
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PUCYHOK 1
CTpyKTypa IMKJ/Ia YIJIOTHEHHOI0 CUTHAJIa
Kanan Kanan mapopmamm . .
CHHXPOHHM3AIMH | GBICTPOro A0CTyHa OcroBHo# cTysKeOHBIi Ka Hat
d TF »
N |4
BS.1114-01
TABJIMIIA 3
IMapameTpsI mepegadn cucTeMbl A
JlnurenpHOCTH Kaapa nepenadu 1r 96 Mc
JUInTensHOCTh HyJIEBOro cuMBONa Thuzr 1,297 mc
JmurenpHoCcTh ciMBOI0B OFDM T 1,246 mc
Bennauna, obpaTHas pasHocy Hecymux 7y 1 mc
JINMTENEHOCTH MHTEPBANA BDEMEHH, HA3BIBAEMOTO 3ALIMTHBIM HHTEPBAIOM A 246 Mkc
(Ts=T,+AN)
Yucno mepeaaBaeMbIx Hecymmx K 1536

Curnany Kaxoii ciryObl 3ByKOBOr0 paauoBemianus B kaHase MSC oTBoauTcs GUKCHPOBaHHBINA BpeMEHHOMH
WMHTEpBaJ B Kajpe.

9 DusnyecKkuii ypoBeHb

DTOT ypOBEHb KacaeTcs CPEICTB paauorepenadd (TO eCTh CXEMbl MOIYJISINHA U CBI3AHHOW C HEH 3alllUThI
OT OIINOOK).

9.1 PaccesiHue rHeprun

I[J'UI obecrieueHus COOTBCTCTBYIOLICTO PACCCAHUA OSHCPIruM B IICPECAABACMOM CHUTHAJIC OCYIICCTBIIACTCA
CerM6J’II/Ip0BaHI/Ie CHUTHAJIOB U3 OTACIBHBIX HCTOYHHUKOB, o6pa3y10umx MYJIBTUIIIICKC.

9.2 CBepToUyHOE KOIMPOBAHUE

Hnst obecriedueHss HaIEKHOTO TNpUeMa KaXIbld M3 HCTOYHUKOB CHUTHAIOB JAHHBIX, 0O0pa3yoLIux
MYJIBTHIUIEKC, IIOABEPraeTcsi CBEPTOYHOMY KoaupoBaHMIO. Ilpouecc koaupoBaHMs BKJIIOYACT J00aBIEHUE
[IPEJHAMEPEHHON M30BITOYHOCTH K MaKeTaM [JaHHBIX MCTOYHMKA (C JUIMHOW KOJOBOIO OIpaHUYEHHS,
paBHO# 7). DTO NIPUBOAMT K "pa30yxaHHIO" MAKETOB JaHHBIX.

B cayuae 3BykoBoro curHaiia DAB (MPEG-2) HekoTopble OMTBI KOAMPOBAHHOTO HWCTOYHHMKA 00JIamaroT
3alIUTON OOJIee BHICOKOTO YPOBHS TI0 CPAaBHEHHUIO C IPYTUMH B COOTBETCTBUU C MIPEABAPUTEIBHO BEIOPaHHOMN
KoMOuHanuel, Has3bpiBaeMoil mpoduneM HepaBHOW 3ammTel OT omubOok (UEP). Cpeanss ckopocTh
KOAMPOBAHUS, OTpesensieMasl Kak OTHOLICHUE YMClia OMTOB KOAWPYEMOTO UCTOYHHMKA K YUCIy OUTOB mocie
CBEPTOYHOT'O KOJIUPOBAHMS, MOXKET IPUHUMATh 3HaueHUE OT 1/3 (BBICIIKH YPOBEHbB 3aIlUThI) 10 3/4 (HU3IIUH
YPOBEHBb 3alIuThl). B cOOTBETCTBUU C TpeOyeMbIM YPOBHEM 3allUTHl U CKOPOCTBIO Tepelauyd JaHHBIX
KOAMPYEMOI'0 MCTOYHHKA Ul Pa3HbIX MCTOUYHMKOB 3BYKOBOT'O CHTHajla MOTYT MCIIOJIb30BaThCs Pa3iUuHBbIC
Cpe/lHHE CKOPOCTH KOJWpOBaHMs. Hampumep, ypoBEHb 3allUTHl CHTHAJIOB 3BYKOBBIX HPOTpamM,
MEPEHOCUMBIX 0 KaOeJIbHBIM CETSM, MOXKET OBbITh HIXKE, YeM JIJISl TeX )K€ CHUTHAJIOB, TepelaBacMbIX 10
paznoYacTOTHBIM KaHaJaM.
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Hnst cBeprouHOro KoaupoBaHus ayaunocurnanoB DAB+ (MPEG-4) u curnanoB cinyx6 mepegadd JaHHBIX
o0Iero xapakrepa HCHOJNb3YyeTCS OJHA W3 CTaHAAPTHBIX CKOPOCTEH KOAMPOBaHMS, KOTOpash MOKET
MPUHUMATh 3Ha4YeHus oT 1/4 mo 3/4. JlanHsle, nepeaaBaeMbie 1o kaHany FIC, KoaupyroTcst ¢ MOCTOSHHOM
CKOPOCTbIO, paBHOM 1/3.

9.3 Bpemennode nepemeskenue

Hnst ynmydmenus: paboTbl MOOMIIBHBIX MPHUEMHHKOB HCIOJB3YETCS BpeMEHHOE TMepeMeXeHHE CBEPTOYHO
KOAMPOBAHHBIX JaHHBIX C [IyOMHOH mepeMekeHus, paBHOU 16 kagpam.

94 YacToTHOE TIepeMerkeHne

B ycrnoBusiXx MHOTOJy4eBOTO PaclpOCTPAHEHUS YPOBEHb HEKOTOPHIX HECYIIMX YBEIMYUBACTCS Oarojaps
NEHCTBUIO YCUJIMBAIOIINX CHUTHAJIOB, B TO BpeMs KaK JApPYyTue OciabisioTCs MOJ BIUSHHEM pa3pyIIaloniei
moMexu (JacTOTHO-M30MpaTenbHOro 3amupanus). [losTomy B cuCTeMe HCIONB3YyeTCSl YacTOTHOE
MEPeMEXKEHUE MyTeM IepepacupeacicHus MudpoBOro MOoToKa OMTOB MEXKIY HECYIUMH TaKHMM 00pa3oM,
9TOOBl HA TIOCIENOBATEIbHBIE BBHIOOPKM CHUTHAja WCTOYHWKA HE BIWIO M30MpaTenbHOE 3aMHpaHUe.
J1st cTanmoHapHBIX MPUEMHUKOB Pa3HECEHHWE 0 YacTOTE SBJSETCS OCHOBHBIM METOAOM OOecrieueHus
YCHEIIHOTO MpUEMa.

9.5 Monyasiumus meronom OFDM npu 4-DPSK

B cucreme A ucnonssyercs OFDM mpu DQPSK. Ortor Meron ynoBIETBOPSET XKECTKUM TPEOOBAHUSIM,
NpeabABIsIeMbIM K HU(PPOBOMY PaJMOBEIIAHUIO C BHICOKOW CKOPOCTBIO MEpeAayy NpH NpUeMe CUTHAIOB Ha
MOJIBUKHBIC, TIEPCHOCHBIE W CTal[IOHAPHBIE TNPHEMHHUKH, OCOOCHHO B YCIOBUSIX MHOTOJyYEBOTO
pacnpocTpaHeHusl.

OCHOBHOH TPUHIMIT METOJa 3aKJII0YaeTCsl B pa3zielieHHH IepeaBaeMol HMHQpopMalmu Ha OOIbIIoe
KOJIMYECTBO TIOTOKOB OUTOB, KaX/IbIi U3 KOTOPHIX KMEET HU3KYIO CKOPOCTh; 3aT€M 3TH IMMOTOKH HUCIIONIb3YIOTCS
JUTSL MOJTYJISITIAIEL OTAENBHBIX HecyuX. COOTBETCTBYIONIAS JIIUTEIFHOCTh CHMBOJIA CTAHOBUTCS OOJIBINE, YeEM
pa3bpoc 1o 3anepKke KaHana repenadyd. B mpreMHuKe TH000H 3XO0-CHUTHAN C 3a/IepP’KKOH, MEHBIIEH, dyemM
3allUTHBI WHTEpBaJ, HE TOJHKO HE OYJeT BHI3BIBATH MEXKCHMBOJIBHBIX TIOMEX, HO Jaxe Oyzer
CIOCOOCTBOBATh YBEIMYCHHUIO MOIIMHOCTH TPHHMMAEMOTr0 CHTrHajga (cM. pucyHok 2). Hecymwme, umcio
KOTOPBIX (K) BEIHKO, B COBOKYITHOCTH COCTABIISIOT aHCAMOJIb.

PUCYHOK 2

Ycuanpawiee BIUsIHHE IX0-CHTHAJIOB

WmmynbcHast
XapaKTe pUCTUKA
KaHaja

I T

u
t
CumBoun i I | | CumBon j CumBon k
Oxo-curnan 1 CumBoJ i | | CumB on j Cumson k
DX0-CHrHA2 CumBon I | Cums o011 J Cumson k
DX0-cHrHan3 CumBou i CumB o j CumBon k
|

BS.1114-02

B ycnoBusx MHOroy4eBOro paclpocTpaHEHUs! YPOBEHb HEKOTOPBIX HECYITUX MO IEUCTBUEM YCUIUBAIOIINX
CUTHAJIOB YBEIMYUBAETCS, B TO BPEeMsI Kak JIPyTHe OCIa0NIAIOTCA M3-3a pa3pyllarolield MoMexu (4acTOTHO-
M30UPATEIHHOTO 3aMUpPaHusi). B CBSA3M ¢ 3THM B cHCTeMe A HCIIONIB3YETCS Tepepacipe/ieiCHue JJIEMEHTOB
M(pPOBOTO MOTOKA JAaHHBIX MO0 BPEMEHU M YaCcTOTE TaKMM O0pa3oM, YTOOBI MOCIIEOBATEIBHBIC BHIOOPKH
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CUTHAJIa UCTOYHHKA MCITBITHIBAIA HE3aBUCUMBIE IPYT OT Jpyra 3aMupanus. J{s cTalluoHapHBIX TPUEMHUKOB
pa3HeceHre B YaCTOTHOW 00JacTH SBISETCS €IWHCTBEHHBIM METOJOM OOECIEeUYEeHHs YCIEIIHOTO MpHeMa:
BpEMEHHOE pa3HECeHHe, 00ecIIeunBaeMOe BPEMEHHBIM IIepEMEKEHNEM, HE IPUBOIUT K YIIYUIICHUIO PaOOTHI
CTaLlMOHAPHBIX IPUEMHHUKOB. [[11 cicTeMbl A MHOTOJIy4€BO€ PacpoCTpaHeHHE IPEACTABISET CO00H popmy
MIPOCTPAHCTBEHHOT'O PAa3HECEHUSI U MOXKET PacCMaTPHUBATHCSA B KaUeCTBE CYNIECTBEHHOTO NPEUMYIIECTBA, B
oTiH4Ke OT OOBIYHBIX UM HIIH y3KOMOJIOCHBIX MTU(PPOBBIX CHCTEM, pPA0OTa KOTOPBIX MOXKET OBIThH MOTHOCTHIO
HapylleHa MHOTOJYyYEBBIM PACTIPOCTPAHEHUEM.

YcToitunBOCTh 000N CUCTEMBI, UCTIONB3YIOMIEH MHOTOIYyYeBOE PACIPOCTPaHEHHE, TEM OOJIbIe, YeM IIUpe
roJioca KaHaja rnepenayn. B cucrteme A mmprHa Moockl 4acToT aHcaM6is BeiOpana pasHou 1,5 MIm, ¢ Tem
9YTOOBI COXPAHUTH MMPEUMYIIECTBA HIMPOKOIIOJIOCHBIX METO/IOB, & TAK)KE 00ECTIEYUTh THOKOCTh IJIAHUPOBAHHSI.
B Tabnuue 3 npuseneno raxxke yuciao Hecymux OFDM BHYTpH 3TOH MOJIOCHL.

Emte omHum npeumyiinectBoM ucnojb3oBanuss OFDM spisercs: Boicokas 3((EKTHBHOCTh HCIIOIb30BaAHUS
CIIEKTPa M MOIIMHOCTH, IOCTHTaeMas B OJHOYACTOTHBIX CETAX, MPETHA3HAYCHHBIX I OOJBIION 30HBI
TIOKPBITHS, a TaKXKe U1 CeTel B TUIOTHO 3acCelIEHHBIX TOPOACKUX paioHax. J[to0oe Yncio mepenaTynkoB,
o0ecreunBaromuUX Te XK€ MPOrpaMMbI, MOTYT paboTaTh Ha TOH K€ YacTOTe, YTO MPHUBOAUT K OOIIEMYy
YMEHBIIICHHUIO 3HaUYeHUH TpeOyemMoi pabodeil MourHocTH. Kak clecTBUE, PACCTOSHUS MEXKIY Pa3InIHBIMU
30HaAMH 00CITy>KHBaHUS 3HAYUTEIBHO COKPAIAIOTCSI.

HOCKOHBKy 9XO-CHUT'HAJIBI IIOJIOKHUTCIIBHO BIIMAIOT HA HpI/IHI/IMaeMBIﬁ CHUIrHaJI, TO BO BCCX THUIIaX NPHUCMHUKOB
(TO €CTh NIEPCHOCHBIX, CTAIITUOHAPHBIX U aBTOMO6I/IJ]LHLIX) MOT'YT UCIIOJIB30BaThHCA MPOCTHIC HEHAIIPABJICHHBIC
AHTCHHBI.

9.6 CrnekTp nepeaaBaeMoro CUrHajia CUCTeMbl A

B kauecTBe npumepa Ha puUCyHKe 3 MMOKa3aH pacYeTHBIA CIIEKTP CUCTEMBI A.

PUCYHOK 3

PacueTHbIii CIEKTP CHTHAJIA Nepelavl B CHCTeMe A NpH nepegave B peskume 11

B |

CriekTpassHast IIIOrHOCTh MOIIHOCTH (15)

-0

f-2 L1 A [l f+2
Yacrora (MI1r)

J.— UeHTpabHas YACTOra KaHaya BS.1114-03

BHenoocHBIN CHEKTp M3JIyYaeMOoro CUTHayia B JIF000H mojoce 4 KI'1 JomKeH OrpaHWYWBaTHCS OMHOW M3
MAacoOK, PUBEICHHBIX HAa PUCYHKE 4 (CM. Takxke Tabimuiy 4).
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PUCYHOK 4
CrneKkTpajibHble MACKH BHENOJOCHOIO CIICKTPa NIPHU Nepejaye CUTHAJIA B CHCTeMe A

0

i 4 kI,

1,5 MI'n 610ka cuctem sl A (1b)
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CaBHr 9ac TOThI OTHOCUTETBHO LEHTPaJIb HOM 9ac ToTsl (MI ' 11) BS.1114-4

———— —— CrexTpanbHnas macka i1 OBU nepenardikoB cuc e Mol A,
paboTalonmX B HEKPUTHIEC KUX CIIyda X

Crexrpansiast Macka st OBY nepenardnioB cucreMsr A,
PabOTAOIIMX B KPUTHIECKHX CITy YasiK

******** CrextpanbHas Macka st O BU nepenardikoB c uc Te MBI A,
paboTaomyX B He KOTOPBIX 30HAX, TI€ HCTI0Ib3Ye T Csl 4a CTOTHBIH 60k 1 2D

Macka, npeacTaBiicHHasl CIUIONTHOW JIMHUEH, MOJDKHA mpuMeHsTbes k OBU-mepemarunkam paboTaroniyM
B KpUTHYECKMX CIydasx. Macka, TpencTaBiIcHHAs INTPUXOBOM JHHHUEH, JODKHA IPUMECHAITHCS
k OBU-nepenaTturkam, paboTarOIUM B HEKPUTUYECKUX CIy4asX, a MackKa, MPEICTaBICHHAS ITyHKTHPOM,
nmoimmkHa npuMeHsAThc kK OBU-mepemartumkam, paboTaronMM B HEKOTOPBIX 30HAX, TJIE HCIOIB3YETCS
4acTOTHRIN 0ok 12D.

YpoBeHB cUTHaAIA Ha YacTOTaX, JISKAITNX BHE OOBITHON MOJIOCH YacToT mupuHOoH 1,536 M1, MOKET OBITh
CHIDKCH ITyTEM IMPUMEHEHHS COOTBETCTBYIOMIEH (PIITBTpaIliy.
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TABJINIIA 4
Tabumna BHENOJIOCHOTO CIIEKTPA JAJIsl CHTHAJIA NepejadYn CHCTeMBbI A
OTKJIOHEHHE YaCTOTHI N
. OTHOCUTEJBHBI]
OT HEHTPATbHOI YaCTOTHI OBCHD
KaHaJa mupuHoi 1,54 MI'n yp( B)
(MI'n) 8
CrnekrpanbHast Mmacka 115t OBY-nepenaTunkon +0,97 -26
CUCTEMBI A, pabOTAONINX B HEKPUTHICCKHUX CITyYasix 10,97 56
3,0 —-106
CrexrpanpHas Macka st OBY-niepenaTankon +0,77 —26
CUCTEMBI A, pabOTalONINX B KPUTHIECKUX CITydasx 10,97 )
+1,75 —-106
+3,0 —-106
CrexrpanpHas Macka st OBY-niepenaTankon +0,77 —26
CUCTEMBI A, pabOTalOMMNX B HEKOTOPHIX 30HAX, I7Ie
. +0,97 —78
WCTIONB3YeTCs YaCTOTHBIN 610K 12D
12,2 —126
+3,0 —126

10 Padoune PU-xapakTepuCTHKH CHCTEMBI A

boumn npoBenens! oneHouHble PU-ncnpiTanus cuctemsl A Ha yactote 226 MI'n nist pasnuyHbIX yCIOBHH
MOJIBMYKHOTO U CTAI[MOHAPHOTO mpueMa. M3mepenus 3aBucumMocti Kodddunmenta omrubdok mo outam (KOB)
OT OTHOLICHUSI CUTHAJI/IITYM B KaHAJE MePeadyn JaHHBIX OBUTH MIPOBEICHBI IPH CIECTYIOMNX YCIOBUAX:

D = 64 xbur/c, R=0,5;
D = 24 xbut/c, R =0,375,
rje:
D:  cKOpOCTh Mepeauu JaHHBIX HCTOYHHKA;

R: CpeaHsAs CKOPOCTh KOJAUPOBAHUA B KaHAJIC.

10.1 3aBucumocts KOB oT oTHOIIEeHMs1 curHaJ/1IyM (B mojoce 1,5 MI'n) B rayccoBoM KaHaje

Jiist mosydeHus: Ha BXO/e MPUEMHHKA Pa3IMYHBIX OTHOIIEHUH CUTHAJI/IIYM OBUI MCHOJIb30BaH aJJUTUBHBIN
Oenblii TayccoB mIyM. PesymbraTel mpuBeAeHBI Ha pHUCYHKE 5. Jlas Toro 4roObl MpOAeMOHCTPHPOBATH
coOCTBeHHBIE paboune XapaKTEepUCTUKK CUCTeMbl (Hampumep, npu R = 0,5), pe3ynabTaThl U3MEpeHHi Ha
PUCYHKE 5 MOXKHO CPaBHUTH C pe3yJIbTaTaMH KOMIIBIOTEPHOIO MojenupoBaHus. M3 pucyHKa BHIHO, YTO
mis KOB, pasroro 1 x 107, 3anac na peanusauuio cocrasiser menee 1,0 ab.
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PUCYHOK 5

3aBucumocts KOB 0T oTHOIIEHHs! CHTHAJI/IIYM [JJISl CHCTEMBbI A
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BS.1114-05

10.2 3aBucumocts KOB oT oTHOmIEeHUs1 curHa/mym (B moJioce 1,5 MI'n) B paJjieeBCKOM KaHaJIe IPH
MO/IeJIMPOBAHUM B YCJOBHSIX FOPOACKON 30HbI

Nzmepenust 3aBucumoctd KOB 0T OTHONIGHUS] CUTHAI/IIIYM MPOBOJVIINCH Ha KaHalaX Mepeadd JaHHBIX
C UCTIOJNB30BAHMEM MOJIENIM KaHaJla C 3aMUPaHHEM. YCJIOBHS MOJICIMPOBAHUS PAJICEBCKOrO KaHaia
COOTBETCTBYIOT pUCYHKY 6 mokymentanuu Cost 207 (Tunmdanas ropojackas 30Ha, 0—0,5 MKC) ¥ IPUEMHHUKY,
MepEMEIAIOIIEMYCsl CO CKOPOCTBIO 15 Km/4.

PCSyJ’IBTaTBI MMpCACTAaBJICHBI Ha PUCYHKE 6.

PUCYHOK 6

3aBucumocts KOB 0T 0THOIIEHHs] CHTHAJI/INYM [JJISl CHCTEMBbI A
(nepenaua B pexkume I, 226 MI'n)

Mozies poBaHHBII PAJIEEBCKH i KaH aJl (TOPOJICKHE YCJIOBH 51, CKOPOCTh 15 KM /1)

KOB

5 6 7 8 9 10 11 12 13 14 15 16

CpenHee 3HaU€HUE OTHOMLICHH 1 cU THaJ/1yM (15)
BS.1114-06
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10.3 3aBucnmocts KOB oT oTHOmIEeHUSsI curHAN/IyMm (B moJioce 1,5 MI'n) B paJieeBCKOM KaHaJIe IPH
MO/JeTUPOBAHUM B YCJIOBUSIX CEIbCKOH MECTHOCTH

Uzmepenust 3aBucumoctd KOB 0T OTHONIEHUS] CUTHAI/TIIYM MPOBOJVMIINCH Ha KaHalaX Mepeqadd JaHHBIX
C UCIIOJIb30BAaHMEM MO KaHalla C 3aMUPaHUEM. YCJIOBUS MOJICIIMPOBAaHUS PAJIGEBCKOTO KaHala
COOTBETCTBYIOT pHUCYHKY 6 mokymeHTaruu Cost 207 (cenbckas MECTHOCTh, Hexonmuctas, 0-5 Mkc)
W IPUEMHUKY, TepeMenammeMycsi co ckopocTbto 130 km/4. PesynbTathl HM3MepeHUI NpencTaBlICHBI
Ha pUCYHKe 7.

PUCYHOK 7

3aBucumocts KOB 0T oTHOIIEHHs] CHTHAJI/IIYM [JJISl CHCTEMbI A
(nepenaua B pexkume I, 226 MI'n)

M o enMpoBaHHbI P 2J1€eBCKHI KaHaI (YCIOBHUSI € €IIbCK O MECTH OCTH, CK 0pocThb 130 km/ )
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CpenHee 3HaYSHHE OTHOLICHHS CUTHAN/IIy M (15 ) BS.1114-07
IIpuioxenne 3
Hudgposas cucrema F
1 Beenenne

Hudposas cucrema F (cuctema F), m3BecTtHas Ttakxke kak cumcrema ISDB-Tsg, paspaborana mis
MPEIOCTABIICHNS BRICOKOKAUYECTBEHHOTO 3BYKOBOTO PaIMOBEIIAHUS M PAJIMOBEINATEIIEHON ITepelaun JaHHBIX
BBICOKOW HaJIGKHOCTH JaKe B YCIOBUSAX MOABMKHOTO npuema. Cuctema F co3nana takke s o0ecriedeHus
TMOKOCTH, PaCIIUPSEMOCTH U YHU(DUIIMPOBAHHOCTH MYJIBTHMEAUWHOTO PaJHOBEIAHNS C UCTIONIBb30BaHHEM
Ha3eMHBIX CETCH M COOTBETCTBHS TPEOOBAHUSAM K CHCTEME, 3aMaHHBIM B Pexomenmanmmun MC3-R BS.774.

Cuctema F siBasieTcsti yCTOMYMBOM cuUCTEMOM, B KOTOpol ucmosb3yercss monymauus OFDM, nByxmepHoe
JaCTOTHO-BPEMEHHOE TEPEeMEKEHNE M KacKaJHbIe KOIbI C HCmpaBieHueM omubok. Moaymsamus OFDM,
ucrionp3dyemasi B cucreme F, mHaspBaercs momymsimuern OFDM ¢ cerMeHTanmmei MOJIOCHI TIepenadu
(BST-OFDM). Cucrema F yaudunuposana Ha ¢uzndeckom yposHe ¢ cuctemoit ISDB-T mist mudposoro
HA3eMHOT0 TEJIEBU3UOHHOTO paanoBemanus. [lonoca yactor 6moka OFDM, Ha3zsiBaemas cermenToM OFDM,
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coctasmsier npuOmuzutensHo 500 k['m. Cucrtema F Brumtouaetr omun winn tpu cermenta OFDM, mostomy
T10JIOCA JaCTOT CUCTeMBI paBHa npuoam3uTensHo 500 k[ wmm 1,5 MI .

Cucrema F obGmamaeT G0NbIINM KOJUYECTBOM Pa3HOOOPA3HBIX MapaMeTpoB Iepenadd, TAKUMH Kak cxema
MOJYJISIIIAY HECYIINX, CKOPOCTH KOJUPOBAHMSI BHYTPEHHETO KOJIa C UCIIPABICHUEM OIMNOOK U JUTUTEILHOCTh
BPEMEHHOTO TepeMekeHns. Hexoropele Hecyline HazHAueHBI I YIPaBICHUS HECYIUMH, HAa KOTOPBIX
nepeaaercst MHGopMaIys O mapameTpax nepefadd. ITH YIPaBISIONINe HECylIHe Ha3bIBAIOTCS HECYIIMMHU
TMCC.

B cucreme F MoryT MCIONbp30BaThCs METOIBI KOJUPOBAHHUS 3BYKOBBIX CHTHAIIOB C BBICOKUM C)KAaTHUEM, TAKHE
kak MPEG-2 yposns II, AC-3 u AAC MPEG-2. B cucreme ucronp3yrorcst Takxke cuctemsl MPEG-2. Ona
YHUUIIPOBaHA M MOXKET B3aMMOJECWCTBOBATh CO MHOTHMH JIPYTHMH CHCTEMaMH, B KOTOPBIX MPHHATHI
cucteMbl MPEG-2, Takumu kak ISDB-S, ISDB-T, DVB-S u DVB-T.

Ha pucynke 8 mpencTaBieHpl KOHIICIIINA Mepemaadnd u mpuema B cucteMe ISDB-Tsg ¥ B MOTHOMOIOCHOMH
cucrteme ISDB-T.

PUCYHOK 8

Konuenuus nepeaaun u npuema B cucreme ISDB-Tsg u B mostHononocHoii cucrteme ISDB-T
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BS.1114-08

HDT V: teneBuaeHne BoICOKON 4ETKOCTH

2 Oco0ennoctu cucremsl F

2.1 YcroitunBocThL cucTeMbl F

B cucreme F  ucnonp3yercst moxymsmus OFDM, aByxMepHOe 4YacTOTHO-BpeMEHHOE TIEPEMEKECHHE |
KacKaJHble KoJbl ¢ ucnpanieHueM omnbok. OFDM sBisieTcss METoJOM MOIYJISIIMU ¢ MHOTUMU HECYIINMU,
00€eCTeYnBaIONINM 3aIUTy OT MHOTOJYYEBOCTH, B YaCTHOCTH MyTEM J00aBJICHHUS 3alUTHOTO HHTEpBaia BO
BpeMeHHOH obnactu. [lepexannas nHpOpPMaLUs paclpoCTpaHIeTCsl KaK B YaCTOTHOM, TaK U BO BPEeMEHHOM
o0nacTAX MyTeM MNepeMeXeHHs, a 3aTeM HH(pOpManus HCHpaBISLETCS C MOMOLIBIO JeKkozaepa Burepbu
u Puna-Conomona (PC), mosToMy Kak B CTallMOHApHOM, TaK W B IOJABIKHOM IPHEMHHKAX IMOIYydYaroT
BBICOKOKAaueCTBEHHBII CUTHAII, 1ake TIpU paboTe B YCIOBUAX CHIIBHOTO MHOTOJIyYEBOTO PAaCIPOCTPAaHEHUSI.
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2.2 IlIupoxoe pa3HoOOpa3Hne THIIOB NeperaYn

B cucreme F npunsara moxynsmus BST-OFDM u comepkutcst oauH (OAHOCETMEHTHAs Tiepeaada) Wid TPH
(TpexcermenTHas nepemada) cermenta OFDM. Ilomoca wactor cermenta OFDM ompenemsieTcss ogHAM
13 TPEX CMoco00B, B 3aBUCHMOCTH OT TAJIOHHOTO pacTpa KaHana, paBHoro 6, 7 wiu 8 MI'm. TTonoca wactot
paBHA YETHIPHAINATOHN YaCTH ITAIIOHHOM IIIMPUHEI TTOJIOCKH! KaHaia (6, 7 win 8 MI'), uto cocrabiser 429 kIt
(6/14 MI'n), 500 kI'y (7/14 MI'n) mm 571 k' (8/14 MI'n). IMonmoca wacror cermenta OFDM nosmkHa
BBIOMPATHCSI B COOTBETCTBHHU C CUTYallMEH B OTHOIIICHUH HAJIMYHS YaCTOT, CYIIECTBYIOIICH B KOXKIOH CTpaHe.

[Tomoca wacrot ogHOTrO cermenTa cocranisietr S00 k11, MOATOMY 3HaYCHHS IIUPUHA TIOJIOCHI OJTHOCETMEHTHOM
repeaadn ¥ TPEXCErMEHTHOH niepenayu paBHbI puoausuTeasHo 500 k' u 1,5 MI'm.

B cucreme F cymiecTByloT Tpu albTEpHATHBHBIX PEXKUMA ITEepeladd, KOTOpPbIC MO3BOJSIIOT HCIIONB30BAThH
IIUPOKUH CHEKTP YacTOT TMepelayd, M YeThIpe albTePHATHBHBIX JITMHBI 3allUTHOIO HHTEpBala IS
OTIpEICICHIS PACCTOSIHIS MKy repeaarankamu B OUC. OTu pexxuMsbl repeaadn ObIIH pa3padoTaHbl st
KOMIIEHCalMKu 30HbI Jlomaepa U pa3dpoca Mo 3aJepKKe B YCIOBUAX MOABMXKHOTO MpUEMa MPH HATWYHH
MHOTOJIY4EBBIX 9X0-CUTHAJIOB.

2.3 I'moxocTh

CtpykTypa MyJBTHIUIEKCHOTO CHTHajla B cHCTEME F IMOJNHOCTBIO COOTBETCTBYET ApPXMTEKType CHCTEM
MPEG-2. [TosTOMy MOTYT OJHOBPEMEHHO IepeiaBaThCsl TAKUE Pa3iudHble HU(PPOBbIE KOHTEHTHI, KaK 3BYK,
TEKCT, HETIOABIKHBIE N300pakKeHNS U TaHHBIE.

Kpome TOTO, B COOTBETCTBHMH C MOTPEOHOCTHIO PaJMOBEIIATENIFHOM OpraHU3aIlMH ISl CHCTEMBI MOTYT
BBIOMPATHCSI METOJT MOIYJISIIMN HECYIIEH, CKOPOCTh KOJUPOBAHUS C UCTIPABICHUEM OIIUOOK, ATUTEIbHOCTh
BpeMeHH nepemexenus u ap. CylnecTByeT deThipe Buaa MeTofoB Moayisauuu Hecymeid — DQPSK, QPSK,
16-QAM u 64-QAM, nsaTh 3HAYCHUH CKOPOCTH KoawpoBauus — 1/2, 2/3, 3/4, 5/6 u 7/8 u nsath 3Ha4YeHUH
JUIMTENTBHOCTH BpeMeHH nepemexeHust — oT 0 no nmpumepro 1 c. Hecymas TMCC nepenaer unpopmanuio
MIPUEMHUKY C YKa3aHHEM HCIIOJIb3YEMBIX B CHCTEME BH1a METOJa MOAYJISILIUM U CKOPOCTH KOJMPOBAHUS.

2.4 YHuuuupoBaHHOCTH U (PYHKIHMOHATbHASI COBMECTUMOCTD

B cucreme F ucnonssyercs monynsauus BST-OFDM u npunarer cuctemsl MPEG-2. Tloatomy cucrtema
yHH(HUIIIpOBaHA HA GU3MUECKOM YPOBHE C CHCTEMOH IIM(POBOTO HA3EMHOT'O TEIICBU3HOHHOTO PaIMOBEIIAHNS
(IHTP) u yaudunmposana c takumu cucreMamu, kak ISDB-T, ISDB-S, DVB-T u DVB-S, B koTOphIX Ha
TPaHCIIOPTHOM ypOBHE NPUHATHI cucTeMbl MPEG-2.

2.5 J¢dpexTUBHBIE NepeAava U KOAMPOBaAHUE HCTOYHNKA CUTHAJIA

B cucreme F ucnonezyercs meron wmopnymsiumd OFDM, oOnapgaromuii  BbICOKOH 3¢ ¢EKTHBHOCTHIO
WCTIONB30BaHUs criekTpa. OH MO3BOJISET TAKXKE PaCIIMPATh paJuOBeIaTeIbHBIE CETH 01aroiapsi MOBTOPHOMY
WCTIOJNI30BAaHUI0 YaCTOT C KCIIOJIB30BAHUEM JIOTIONHUTEIBHBIX IMEPEAaTIYMKOB, Pa0OTAOIIUX Ha TOH ke
4acTOTE U3ITy4EHUsI.

KpOMe TOro, TOT KE€ MNOCPCAATUUK MOXKCET OJHOBPCMCHHO IICpEeAaBaTb KaHaJlbl HC3aBHUCHMBbIX
paanoBCIATCIbHBIX OpFaHH3aHI/Iﬁ 6e3 3alllUTHBIX HWHTCPBAJIOB IIpU YCJIOBUM HCU3MCHHOCTU YaCTOThI
" CUHXPOHHU3AalWHU 110 OuTaM B KaHaJIax.

B cucreme F moxer Obite npunst AAC MPEG-2. KauectBo, 6nu3koe K KauecTBY KOMIIAKT-IHCKOB,
JUISI CTEPEOCHTHAJIOB MOYKET OBITh peaIn30BaHO Ha ckopocTu 144 xout/c.

2.6 He3aBucumocTs paguoBeniaTeIbHbIX OPraHU3AIUIM

Cucrema F sBisieTcs y3KOIOIIOCHOM CUCTEMOH TS Tepelady 10 KpaifHell Mepe 0AHOM porpaMMBbl 3ByKOBOTO
Bemanus. [loaroMmy pagroBemarenbHble OpraHu3allii MOTYT paciojiaraTb CBOUM cOOCTBEHHbIM PU-kaHamom,
B KOTOPOM OHH CaMHU MOTYT BBIOMPATh MapaMeTphl Iepeaayu.
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2.7 Hu3kuii ypoBeHb noTpedIeHNs JIEKTPOIHePruH

braromapst pa3zpadorke BUC moutn Bce ycTpoicTBa MOTYT OBITH HEOOJBIIMMHE I10 pa3MepaM W JICTKHMH.
Haunbonee BakHBIM acmieKTOM pabOThI B IENsAX yMEHBINEHHUS pa3Mmepa Oarapen sBIsieTcs obecriedeHue
HU3KOT'O YPOBHS SHEPronoTpeOIeHUs yeTpoicTBa. UeM HIbKe YacToTa CHHXPOHHU3AIMHA CUCTEMbBI, TEM MEHBIIIC
notpeOIeHHe AIEKTPOIHEPrHH. [103TOMY B y3KOIOJIOCHON CHCTEME ¢ HU3KOW CKOPOCTHIO Mepeadu JaHHbIX,
TaKOW KaK CUCTeMa OJHOCEITMEHTHOH Iepeaayn, MOXeT ObITh oOecriedeHa BO3MOKHOCTh MOPTATUBHOCTH U
JIETKOCTH MPUEMHHKA.

2.8 Hepapxuyeckas nepeiayu U YaCTUIHBII NpueM

[Ipu TpexcerMeHTHOH Mepenade MOXKHO 00ECIeUnTh KaK OJHOYPOBHEBYIO Mepeaady, TaK U HepapXHUECKyIo
nepenady. [Ipu nepapxudeckoil nepeaaye CymecTByoT ABa ypoBHsI — A u B. IlapameTpsl nepenaun cxeMsl
MOJYJSIAN HECyIeH, CKOPOCTH KOJWUPOBAaHUS BHYTPEHHETO KOJAa W TPOJOJKHUTEIHHOCTH BpPEMEHH
MEPEeMEXEHHSI MOTYT OBITh U3MEHEHBI Ha Pa3IMYHBIX YPOBHSX.

LeHTpanbHBId CETMEHT HEPApXMUYECKOU Mepeayd MOXKET MPUHUMATHCA OJIHOCETMEHTHBIM MPUEMHHUKOM.
ITockonpky umeetcs obrmast cTpykrypa ¢ cermeaToM OFDM, o1HOCErMEHTHBIA MPUEMHUK MOXKET YaCTUIHO
MIPUHUMATEL IIEHTPATBHBI CETMEHT MojiHOomoJocHOro curHama ISDB-T Bcerma, korma B IEHTPaJIBHOM
CerMeHTe MepeaaeTcsl He3aBUuCUMas rporpamma.

Ha pucynke 9 npeacrasneH npumep uepapxudeckoi nepeaadu 1 YaCTUYHOTO pueMa.

PUCYHOK 9

IIpumepHas cxeMa HepapXU4ecKoi mepejayy U YaCTHYHOI0 NpueMa

| |

My/BTHILIEKC HPOBA HI €
JIaHHBIX f

Crpyxrypa KaJpa
CerMeHT JaHHBIX @ W MonyitHs OFDM

CrieKTpsI =

VYposens B |

YacruyH biit
TIpEM
OnHOCerM eH THbIH IPUEM HHK Tpexcer MEHTH I TIPH €M HHK
ISDB-Tss ISDB-T o

BS.1114-09

3 IMapamMeTpsl nepegavn

Cucteme F mMoryT ObITh ipucBOEHBI pacTpbl KaHanoB 6 MI'n, 7 MI'n unu 8 MI'n. lupuHa mosoce! cermMeHTa
OMpeaessaeTCs Kak YeThIpHAALaTas YacTh IUPHHBI KaHaia, To ecTh 429 kI'11 (6/14 MI'n), 500 kI'11 (7/14 MI')
wim 571 k['m (8/14 MI'm). OpHako mMpHHA TOJNOCH CETMEHTA JIOJKHA BBIOMPATHCS B COOTBETCTBUHU
C CUTyalliel B OTHOLLIEHUH HAJINYUS YacTOT, CYIIIECTBYIOIIEH B KaX/10H1 CTpaHe.

[Tapametps! iepemaun s cucteMbl ISDB-Tsg ipencraBieHs! B TabauIe 5.
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TABJINIIA 5
IMapameTtpsl nepegayun st ISDB-Tsg
Pexxum Pexum 1 Pexum 2 Pexum 3
O6miee uucino cermentos ) (N, = ng+ n.) 1,3
OranoHHEIHA pacTp KaHana (BWf) (MI'm) 6,7,8
HIupuna nonocs! cermenta (BWs) (xI'm) BWfx1000/14
Hcnone3yemast mmpuHa nosnocsl (BWu) (xI'm) BWs x N; + C;
Yucno cerMeHTOB NP OTHOCHTENILHOM MOy JISLIH ny
Yucao cerMeHTOB NMPU KOTEPEHTHOW MOTYJISIITUU He
Paznoc vecymux (Cy) (kI'n) BWs/108 BWs/216 BWs/432
Ywucno Bcero 108 x Ny + 1 216 x Ny + 1 432 x Ny + 1
Hecymmx JlaHHbIC 96 x N; 192 x Ny 384 x N
SP®@ 9 x n. 18 x n, 36 x n.
Cp®@ ng+ 1 ng+ 1 na+ 1
TMCC® e+ 5% ng 2 xn.+10 x ng 4 xn.+20x ng
AC1® 2 x N 4+ N 8 x N
AC2® 4 x ny 9 x ny 19 x ng

Mopynsiuus Hecyen

DQPSK, QPSK, 16-QAM, 64-QAM

Yucmo cuMBOJIOB Ha Kaap

204

ITone3nas mmurensHOCTH cuMBona (7,) (MKc)

1 000/C;

JmrensHoCTh 3amuTHOrO HHTepBaa (1)

1/4, 1/8, 1/16 umu 1/32 — T,

O6mas anuTenbHOCTs cumBona (7) T.+ T,

JmrensHOCTS Kampa (7)) Ts x 204

Ortcuersl BII® (Fy) 256 (N;=1) 512 (Ns=1) 1024 (N;=1)
512 (N;=3) 1024 (N;=3) 2 048 (Ns=3)

Yacrora cuaxponusauu orcuetoB BIID (Fi) (MI ') Fo=FJT,

BuyTtpennnii kox

CBepTOUHBIH KOJI

(ckopocTb koaupoBanus — 1/2, 2/3, 3/4, 5/6, 7/8)

(marepuHCKMii Ko — 1/2)

Bueninnii kon

Koxa PC (204,188)

ITapameTp BpemeHHOTO TIepeMexeHus (1)

0,4,8, 16,32

0,2,4,8,16

| 01,2438

JUTMTeTEHOCTh BPEMEHHOTO TIepEMEKEHHS

Ix95x T

BII® — 6picTpoe mpeobpazoBanue Dypre.

M B cucreme F ncnonssyercs 1 mwnm 3 cermeHTta 1 cayk0 3ByKOBOTO PaMOBENIAHHMS, TOTJA Kak JIFOOOE YHCIIO
CEerMEHTOB MOXET OBbITh HCIOJIB30BAHO JUIsi APYTHX CIyX0, Kak, Hampumep, Ui CIyXObl TEJIeBU3MOHHOIO
pammosentanus. (Cum. cuctemy C B Pexomenmarun MCD-R BT.1306)

@ PTIC (paccesunbiii nunor-curiai) 1 HIIC (HenmpephIBHBIN NUIOT-CUTHAI) MOTYT HCTIONBb30BATHCA JJIs YaCTOTHOM
cUHXpoHM3anuu U oueHku kaHanoB. Yucno HIIC Bkmouaer uncno HIIC Ha Bcex cermentax u HIIC Ha BepxHeit
TpaHUIle BCEH MIMPUHBI MOJIOCHL.

& TMCC nepenocut nHGOPMALHIO O TAPAMETPaxX IepeaayH.

* BK (BcoMoraTenbHbIi KaHa) HEPEHOCUT BCIIOMOraTebHYI0 HHPOPMALIHIO 0 paboTe CETH.
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4 KoaupoBanue nCTOYHUKA CUTHAJIA

CTpyKTypa MyJIbTHIUIEKCA CHCTEMBI F MTOIHOCTBIO COOTBETCTBYET apXxuTekType cucteM MPEG-2, mostomy
MOTYT TepefaBaThCs MakeThl TpaHcmopTtHoro motoka (IITIT) MPEG-2, comepkamue cKaTeli ITUGPOBOI
3BYKOBOH curHai. B cucrteme F MoryT Takke MpUMEHSTBCS TaKHE METOIBI CXKATHS IH(PPOBOTO 3BYKOBOTO
curnaia, kak MPEG-2 yposus I (ayano), onpenenennsiii B crangapre MCO/MBK 13818-3, AC-3 (cranmapt
ckatus U(POBOro 3BYKOBOro CHrHama, ompencneHHbii B JJokymente ATSC A/52) u AAC MPEG-2,
omnpeneneHubli B cranaapre MCO/MOK 13818-7.

5 MyJbTHINIEKCHPOBaAHHE

MynpTumuiekc  cucteMbl F coBmectiM ¢ TpancmopTHeiM — motokoMm  (TIT) MPEG-2  crammapra
HNCO/MDK 13818-1. Kpome Toro, ompeaeicHbl Kaap MyJbTUIUIEKCa W jaeckpuntopel TMCC
IUT nepapxudeckor nepegauu ¢ ogHuM TII.

Uro KacaeTcsi BO3MOXHOCTH MaKCUMAJIbHOTO B3aUMOJICHCTBHS MEXKYy HECKOJbKUMHU CUCTEMaMU 1TU(POBOTO
pamuoBentanus, Hanmpumep ISDB-S, pexomenmyemorr B Pexomenmammm MCDO-R  BO.1408, ISDB-T,
pexomennyemoii B Pexomernnarmm MCO-R BT.1306 (cucrema C) u cucteMoid Ui MPEIOCTABICHUS CITYkKO
CIIyTHUKOBOTO paJMOBEIIaHusl (3ByKOBOTO) C HCIOJb30BaHMEM mosiockl 2,6 [T, pekoMeHmyemoi
B Pexomenmaniun MC3-R BO.1130 (cucrema E), To ¢ momornipio nanHoro uHTEpdEiica 3T CUCTEMBI MOTYT
OCYIIECTBIISITH OOMEH IMOTOKAMH PaJHOBENIATeIbHBIX JAHHBIX C IPYTUMH CUCTEMAaMH PaIHOBEIIAHUS.

5.1 Kanp myasTnimiiekca

JL1st ocyIIecTBIICHUS HEPAPXUIECKON mepeaadn ¢ ucnois3oBanneM cxeMbl BST-OFDM B cucteme ISDB-Tsg
onpeaensercs kaap mynbtuiuiekca TII B kontekcte cucreM MPEG-2. B ciayuae kaapa myneturuiekca TII —
ATO HEMPEPHIBHBIN MOTOK MakeToB TpaHcmopTHOTO noTtoka Puma—Conomona (IITII-PC) mmurOoM 204 Gaiita,
cocrosimnux u3 [ITIT nnunoi 188 GaiiToB 1 16 0aTOB HYJIEBBIX JaHHBIX WK YeTHOCTH PC.

JUInTenbHOCTh Kajpa MyJbTUIUIEKCA KOPPEKTHUpYyeTcd Mo JumTenabHocTH kaapa OFDM myrtem moacuera
[ITII-PC ¢ ucnonp3oBaHWEM TAaKTOBOW YaCTOTHI, BJBOE OOIBIICH, YeM TakToBas 4actoTa obOpatHoro BIID
(OBII®) B cimydae OMHOCETMEHTHOW TIepedadd. B cioydae TpeXCerMEHTHOW Iepefadyd IUTSIBHOCTh
MYJIBTUKaJpa KOppEeKTHpYeTcs 1o JuyintenbHocTH Kaapa OFDM nytem noacyera [ITII-PC ¢ ucnons3zoBanuem
TAKTOBOM YacTOTHI, B YeThIpe pa3a OoJbieii, ueM TakroBas yactota OBIID.

6 KananbHoe konupoBaHue

B nmanHOM paszzgene ommchiBaeTcsl OJOK KaHAJIHLHOTO KOJMPOBAHUS, IO KOTOPOMY OCYIIECTBIISIETCS] TPUEM
MaKeTOB, OPTaHU30BaHHBIX B KaJ[p MyJIbTUILIEKCA, M HAIPABICHUE KOJUPOBAHHBIX KAaHALHBIX OJIOKOB B OJIOK
moxayisiiiua OFDM.

6.1 @DYHKIHOHATbHAA 0JI0K-cXeMa KOAUPOBAHUSA KaHAJIa
Ha pucynxke 10 nokaszana ¢yHKIMOHaIbHAs OJOK-CXeMa KOoAUpoBaHUA KaHana cucteMsl ISDB-Tsg.

CoBmazienre IIUTEIBHOCTH Kaapa MyJIbThIniekca ¢ kanpom OFDM pocturaeTcs myTeM mojacdera 6aiiToB B
KaJ[pe MYJIBTUIUICKCA C HCIOJIB30BAaHHUEM OOJIBIICH TAaKTOBOW YacTOTHI, yeM TakToBas yactota OBIID,
omnuCcaHHas B IPEbIAYIIEM pa3iee.

Ha wunTepdetice Mexmay O6J0KOM MyJIbTHIDIEKCA W OJJOKOM BHEITHETO KOJMPOBAHUS TJIABHBIH OalT Kaapa
MyJIbTHIUICKCA (COOTBETCTBYIOMNM OaiiTy cuaxponuzanuu I1TII) cuntaercs rmaBHbIM OaliTom kaapa OFDM.
[lpu onmcanun Ha ypoBHE OWTOB HAWMOOJNBINIWN 3HAYANWii OWT TJIABHOTO OaliTa cuwWrtaeTcs OWUTOM
cuaxponusanuu kaapa OFDM.

IIpu TpexcermeHTHOW MHOTOypoBHEeBOH miepenade motok IITII-PC pasmensercs mo ABYM YpOBHSIM
B COOTBETCTBHH C HH(OpMAIUEH yrpaBiieHUs repenadeii. Ha kaxmaom ypoBHE MOTYT OTACIBEHO OMPEACIAThCS
CKOPOCTh KOJWPOBaHUS BHYTPEHHETO KOJa C HCIPABICHUEM OINMOOK, CXEMbl MOMAYJISIIIMUA HECyIleH U
JUTATETFHOCTH BPEMEHHOTO ITepEMEKEHUSI.



Pex. MC3-R BS.1114-12

PUCVYHOK 10

CxeMa KOIMPOBAaHUS KaHAJIa
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6.2 BHemnee konupoBaHue

Yxkopouennstit kox PC (204,188) mpumensiercs k kaxaomy [1TII MPEG-2 nis co3manusi 3aIlIUIIEHHOTO OT
omu6ok [1TTI, kotopsm sBisiercst [ITIT-PC. Kox PC (208,188) MoxeT ucnpaBisaTh JO BOCBMH CITYYaiHBIX
omKrOOYHBIX OaHTOB B MPUHATOM CIlIOBE AMUHON 204 Gaiita:

HOPOKIAFOIIMH MOMUHOM Wi oyt —  p(x) =x8+ x*+ X3+ 22+ 1;

MTOPOKIAFOIIHN TTOTUHOM JIJISl KOJIa —
rae A = 02;.

g(x) = (x = A& - ADHx = AH)(x =A%) - (x = A),

Crnenyetr otMeTuth, uto myctsie IITII, mocTynaromue n3 MyJIbTHILIEKCOpA, TaKKe KOAUPYIOTCS B TAKETHI

PC (204,188).

[T u IITTI-PC (IITTI ¢ 3amuroii ot ommbok kojom PC) MPEG-2 nokasans! Ha pucynke 11. I[TTII ¢ 3amuTon
ot omm6Ook komoM PC HazwBaetcs taoke [ITII mepenaun.

PUCYHOK 11
[T MPEG-2 u IITII-PC (nepexauya IITII)

1 GaiiT
CHHXPOHM3A LTI

MynET U jIeKC HPOBaH HbIE

TpaHcroprupyemsie gaHHsie MPEG-2

187 GaiiroB

a) IITIT MPEG-2
1 Gaiir My THITEKCH POBA HH BIE
CHHXPOHM3ALMH TpaHcnoprupyemble tannbie MPEG-2 16 GaifToB YeTHOCTH
187 GaiitoB

b) ITTII-PC (repenaua IITIT), ITTII, 3amumenHsie or omundok konom PC (204,188)

6.3 PaccesiHue sHeprun

BS.1114-11

HJ’IH obecreucHus COOTBCTCTBYIOIIMUX JBOUYHBIX TICPCXOA0OB [JAaHHBIC, MNOCTYyHNAONIUC U3 ACIUTCIIA,
pacnojiararotcsa B CJ'Iy‘lafIHOM MmopsAAKES € MOMOMIBIO ,I[BOPI‘IHOfI HCCBﬂOCquaﬁHOﬁ IoCJICA0BAaTCIIbHOCTHU

(JITICII).

[MomwmaOM 151 reepatopa JAIICIT umeeT Bua:

g(x)=xB+xM+1.
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6.4 KoppekTnpoBka 3aaep:RKu

[Ipu mepemexxeHnu 0aiiTOB 3a7epKKa, BRI3BAHHAS MIPOIIECCOM IIEPEMEKEHUS, Pa3IMIaETCsI B 3aBHCUMOCTH OT
MTOTOKOB Pa3HBIX YPOBHEH U OT MX CBOKCTB (TO €CTh MOAYJISIIIMA ¥ KOAUPOBAHUS KaHaoB). J{ist koMneHcanmu
pa3nuuus 3aJep>KKH, BKIIOUas YCTPAHCHUE NMEPEMEKEHUs B NMPUEMHUKE, Ha TMEpealolleld CTOpOHE Mepen
OUTOBBIM MEPEMEKECHUEM BBITIOTHAETCS KOPPEKIIHS 3a1CPIKKH.

6.5 butoBoe nepemexeHue (mepemMeskeHue MeKIY KOJTAMHU)

CBepTouHOE OWTOBOE TEPEMEKCHUE JUIMTEIBHOCThIO [= 12 mpuMmeHseTcs K pPaHJOMU3HPOBAHHBIM U
3aIUIIEHHBIM 0T OomuOoK 204-0alToBRIM makeTaM. IlepemMekxeHHE MOXKET COCTOSITh W3 [ = 12 BeTBeH,
IUKIUYCCKH COSAMHSICMBIX C BXOJHBIM MOTOKOM OaiTOB C MOMOIIBIO BXOJHOTO Tepekiouarens. Kaxmas
BETBb j JOJDKHA OBITH PETUCTPOM CABHUTa, PEATU3YIONIMM MIPUHIIMIT "TIEPBBIM MPHIIEI — MIEPBBIM 00CTyKeH"
(FIFO), nnmunoti j x 17 6aiitos. Sueiiku FIFO umetor o0bem 1 GaiiT, a BXOJHOI M BBIXOIHOM MEPEKITIOYATEITN
JTOJIKHBI OBITh CHHXPOHU3HPOBAHEI.

VYcrpaHeHue nepeMexeHus, B IPUHIIMIE, aHAJOIMYHO NEPEMEXEHHI0, HO YKaszaTeld BETBEHl HalpaBileHbI
B 00paTHyI0 cTopoHy. OOmas 3afepikka, BbI3BaHHAs IMEPEMEKEHHEM M €ro YCTPaHEHHEM, COCTAaBIISIET
17 x 11 x 12 6aiitoB (uro coorBercTByet 11 ITTII).

6.6 BHyTpeHHee koqupoBaHue (CBEPTOYHOE KOAUPOBAHME)

Cucrema F nonyckaet ncnosb3oBaHue nephoprupoBaHHBIX CBEPTOUHBIX KOJI0B, OCHOBAaHHBIX HA MATEPHUHCKOM
CBEPTOYHOM KOjie CO CKOpOCThIO 1/2 1 ¢ 64 cocrostHusiMU. CKOPOCTH KOIMPOBAHUS KOAOB COCTaBIISAIOT 1/2,
2/3,3/4,5/6 u 7/8, uTo MO3BOIISIET BBIOUPATH HANOOJIEE MTOXOAINEe CBOHCTBO KOPPEKIIMU OIIHMOOK IS JTAHHOM
YCIIYTH WIN CKOPOCTh Iepeadn JaHHBIX B YCIyTax, IpenocTaBisieMbix cucreMoit ISDB-Tsg, BKITO9ast ycmyrn
JUTSL IOABMOKHBIX YCTPOUCTB. TlopokaaromuMy NOJTMHOMAMHU MaTePUHCKOTO koja SBIstoTes G = 171o¢ anst
BeIxoga X 1 G2 = 133,c 111 BBIXOHA Y.

7 Moaynsinus

Kondurypamms 6;10ka Moaysiuy moka3ana Ha pucyHkax 12 u 13. [Tocie 6uToBOTO IIEpeMEKCHHS JaHHBIC
KaXXJI0T0 YPOBHS OTOOPaXKar0TCsl B KOMIUIEKCHYIO 00J1aCTh.

7.1 Koppexuus 3agep:kku 1715 nepeMe:keHunsi 0uTOB

[lepemesxenrie OMTOB BBI3BIBACT 3aAepKKy 120 KOMITIEKCHBIX JaHHBIX (I + (), KaK OMHCaHO B CIEAYIOIIEM
paszzene. [lyrem nobaBieHus Ha uIexaIel 3aep>KKU 3HaYCHNE 00IIeH 3aIepKKH NepeAaTInKa U MIPUEMHHKA
KOPPEKTUPYETCS Ha BETHUUHY ABYX CUMBOJIOB OFDM.

7.2 Ilepemesxenne OMTOB M 0TOOpasKeHHe

Jlst 9TOM cCUCTEMBI MOXET OBITH BEIOpaHa 01HA U3 cienyronux cxeM moaysun: DQPSK, QPSK, 16-QAM
u 64-QAM. IlocnenoBaTenpHas OCIICIOBATEIFHOCTS ONTOB Ha BBIXOJC BHYTPEHHETO KOJIepa mpeodpaszyercs
B 2-OUTOBYIO TapaJUIEIBHYIO MTOCIEAOBATEIBHOCTD U IpeTeprieBaeT oroopakenue B DQPSK co cneurom Ha
1/4 unu otobpakenune B QPSK, Gmaronaps dyemy ocyiiecTBisieTcsl JOCTaBKa # OUTOB AaHHBIX ocu [ 1 ocu Q.
Uucno n MOXET 3aBHCETh OT ammapatHod peammsauuu. B cnydae 16-QAM  mocnenoBaTenbHOCTh
mmpeoOpasyercst B 4-OMTOBYIO MapauIeIbHYIO MOCienoBaTeabHOCTh. Ilpu 64-QAM ona mpeoOpasyercs B
6-OHMTOBYIO MapajlIeNbHYIO TTOCNIeA0BaTeIbHOCTD. [locie mocie0BaTenbHO-NapaieIbHOTO MPeoOpa3oBaHms
nepemMekeHre OUTOB BBITIOIHACTCS TyTEM BCTaBKH 3aJePyKKH, MaKCHMaJIbHas BEJIMYMHA KOTOPOH COCTaBIIsSIET
120 6uroB.

7.3 CerMeHnT JaHHBIX

CerMeHT JaHHBIX ONPEICIIAETCS KaK TaOJHIa aJpecOB KOMILICKCHBIX JaHHBIX, B COOTBETCTBHU C KOTOPOU
JIOJDKHO OCYIIECTBIIATHCS MPEe0Opa30BaHIE CKOPOCTH, BpEMEHHOE TIEPEMEKCHIE W YaCTOTHOE TTEPEMEKCHIE.
CerMeHT JaHHBIX COOTBETCTBYET YaCTH AaHHBIX cerMmeHTa OFDM.
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PUCVHOK 12
Biok-cxema Moy isinuu
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PUCVHOK 13
Kondurypanus 0jg0ka Moy asauuu Hecymei

Monynsuus Hecy el

| |
| |
i i
|
i O—| YCcTpOMCTBO nepeMexeHus YerpoiictBo —-o0 |
! 6uToB otobpaxenns DQPSK :
| |
| . |
o YerpoiicTBO |
i O— Ycrponcn%(l)dgggeMemeHnﬂ oto6pankennsQPSK —-a0 :
| — Koppextn- —0O— —O0— !

I poBKa =
v VYetpoiicrso |
i 3aJIEPIKKH O—»| YCTPOHCT%OHI;g%eMemeHMﬂ orob6paxenusnl 6-QAM O K
i i
| o »| YCTpOICTBO TIEpeMEKEHHS YerpoiicTBo o |
i P 614T011)3 oro6paxenusn64-QAM i
i i
|
I 1
BS.1114-13

7.4 CuHTe3 MOTOKOB JAHHBIX YPOBHEM

[Tocne TOoro Kak KOMIUIEKCHBIE TaHHBIE OBUTH MOJABEPTHYTH KaHATHPHOMY KOJUPOBAHHIO M TPE0OPa30BAHMUIO,
OHH CUMBOJI 32 CHMBOJIOM HAIpaBJISIOTCS B IPEIBAPUTEIHHO HA3HAYEHHBIE CETMEHTHI JaHHBIX.

JlaHHbIC, COXpaHEHHBIE BO BCEX CETMEHTAX JaHHBIX, IUKINYECKU CUNTHIBAIOTCS C YaCTOTOM, pABHOM TaKTOBOM
gactotre OBIID, 3aTeM BBIMONTHIIOTCS TPeoOpa30BaHUsI CKOPOCTEH M CHHTE3 TTOTOKOB JaHHBIX YPOBHEH.

7.5 BpeMeHHOe mepeMeskeHUE

[Tocne cuHTE3a OCYIIECTBISAECTCA CHMBOJBHOE BpPEMEHHOE NepeMekeHue. JlIMTeIbHOCTh BPEMEHHOTO
repemMeskeHust u3Mensercs oT 0 10 1 ¢ u qoinkHa OBITE ONpeeNieHa TS KaKI0TO YPOBHSL.

7.6 YacToTHOE MEpeMesKkeHne

YacToTHOE  TEpEeMEXEHHE  CKJIANBIBAETCS M3  MEXKCETMEHTHOTO  YacTOTHOTO  IEPEMEKCHUS,
BHYTPUCETMEHTHOT'O BpallleHUs] HECYIINX W PAHIOMHU3ALUU MOPSAKA CICIOBAaHUS HECYIIUX B Mpeaenax
cerMeHTa. MexCerMeHTHOE NePEeMEKEHUE HECYIIIUX MMPOUCXOAUT B MPEAeiax IPYIIbl CETMEHTOB, B KOTOPBIX
HCITONIB3YETCS Ta KE CXeMa MOMYIIAINH. MeXCEerMeHTHOS YaCTOTHOE MEPEMEKEHIE MOXKET TIPOU3BOIUTECS
TOJBKO TPHU TPEXCETMEHTHOH mepenadve. [lociie BpameHus HECYIIMX PaHIOMH3AIUS TOPSIKA CICIOBAHUS
HECYIIUX OCYIIECTBISACTCS B COOTBETCTBHHU C TAONHIICH paHAOMU3AINH.

7.7 Crpykrypa kaapa cermenta OFDM

CermeHTHl KaJpoB pacroiararorcs mno kaapam cermeHta OFDM uepes kaxasle 204 cuMBoma myTem
no0aBieHHs TaKuX MUI0T-curHaios, kak CP, SP, TMCC u AC. ®a3a monynsaiuu CP pukcupyercst Ha KakaoM
cumBoie OFDM. B cimydae mMeToma KOTEpEHTHOM MOIYJLIITHMHM MMHJIOT-CHTHAI SP BCTaBiseTcs B KaKIYIO
JBEHA/ILATYI0 HECYIYI0 M B KaKAbli yeTBepThiil cuMBosl OFDM. [Ins ynpaBieHHus NPUEMHUKOM Hecyllas
TMCC mnepenocuT MHGOPMALMIO O TAKHX MapaMeTpax Iepelauyd, Kak MOAYJSIHUS Hecylled, CKOpOCTh
KOJIMPOBaHUS U BpeMs nepeMexeHns. Hecymas AC nepeHOCHT BCIIOMOTaTeIbHYI0 HHPOPMAIHIO.

8 CnexTpanabHasi MacKa

CriekTp M3My4aeMoro CHrHajga Ipu OJHOCETMEHTHON mepeaaye JUisl CUCTEMBI C IIMPUHOMN MOJIOCHI CETMEHTa
6/14 MI' gomxeH ObITH OrpaHUYEH MAacKOH, ONpeeIeHHON Ha pucyHKe 14 u B Tabauie 6. YpoBeHb curHaia
Ha YacTOTax, HAXOJsIIMXCs BHe moiockl mmpuHOr 429 k[ (6/14 MI'), MoXeT ObITh CHIDKEH ITyTeM
MPUMEHEHUS] COOTBETCTBYIOLIECH (DMIIbTPALIIH.
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PUCVHOK 14

CrnexTpajbHasi Macka JJisl CHTHAJ1a 0OlHOcerMeHTHOi cuctemsbl ISDB-Tsp
(IMpuUHa moJochkl cermenTa — 6/14 MI'n)
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i / \
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60

-3 000 -2 000 —1 000 0 1 000 2 000 3000
OrwioHeH e OT HEHTPasbH Ol 4aCTOThI CHI'HANA
onHocermMeHTHOH cuctemsl ISDB-T,, (kI') BS.1114-14
TABJIULIA 6

Touku u3j0Ma ClIeKTPaAJbLHOW MACKH JJIsl OAHOCETMEHTHOI meperavyn
(IIMPHHA MOJIOCHI YACTOT cerMeHnTa — 6/14 MI'm)

OTKJI0HEHHe YACTOThI OT HEHTPATbHON 4YacTOThI .
OTHoOCHTeIbHBbIN YPOBEHD
nepejaBaeMoro CMrHajaa (1B)
(k')
+220 0
+290 -20
+360 -30
+1 790 =50

[MPUMEYAHHUE. — CniekTp u3/1y4aeMOro CHUrHana M3MepsieTcsa ¢ MOMOUIbI0 aHanmu3aTopa crekrtpa. llupruHa momocsl
paspelieHts aHaIM3aTopa CleKTpa A0JbkHA ObITh ycraHoBieHa Ha 10 k' wim 3 xI'n. YTo kacaercst BUIEOCHrHazia, TO
IIMPUHA MOJIOCHl pa3pelleHuss Ao/bkHa ObITh ycraHoBieHa Ha 300 I'm wimm 30 k[ M KenaTenbHO OCYILECTBIATH
yCpelHEeHHe BHUJCOCHTHaja. JlMamasoH 4acTOT yCTAaHAaBIMBACTCs Ha MHUHHMAJIbHOE 3HAUYEHHE, HEOOXOIMMOe JUIs
MU3MEPEHUsI CHEKTPATBHON MACKH MEpefayn.

Pucynok 15 u tabmuna 7 ONpENeNsOT CIEKTPAIbHYI0 MAacKy TPEXCETMEHTHOW IMepeiayd Ui CUCTEMBI
C IUPHHOI MoyIockl cermeHTa 6/14 M.

IMPUMEYAHMUE. — CriekTpaipHasi Macka CUCTEM ¢ IIMPUHOW ToJlockl cermenTa 7/14 MI't u 8/14 MI't moypkHA OBITH
HW3MEHEHA B COOTBETCTBHH C OPMOIi CIIEKTPa CHCTEMBI.
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PUCVHOK 15

CrnekTpanbHas MacKa JUIsl CHTHaJIa TpexcerMeHTHOM cuctembl ISDB-Tsp
(IMpuHa moJockl cermenTa — 6/14 MI'n)
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OTIOHEHNE OT LEHTPaJIbHON YaCTOTHI CUTHAJIA

TPEXCCIMCHTHOM CHCTeMBI [SDB-T,, (K['L) BS.1114.15

TABJIMLIA 7

Touku u3j0Ma cieKTPaJLHONH MaCKH JJ15 TPeXcerMeHTHOIl nepeaavyu
(IIMPHHA MOJIOCHI YACTOT cerMeHnTa — 6/14 MI'n)

OTKJIOHEHHE YACTOThI OT EHTPAJbLHON 9aCTOThI
CHUTHAJIA HA3¢MHOIr0 HM(POBOro 3BYKOBOI0 OTHOCHTeIbHBIA YPOBEHD
paauoBelIaHus (nb)
(xI')
+650 0
+720 -20
+790 -30
+2220 =50
9 Padoune pagnovacrorusie (PH) xapakrepucTukn

B orHomenun cucrembr ISDB-Tsg ObTM  MPOBENEHBI OLCHOYHBIC WCHBITAHUS PATUOYACTOTHBIX

XapaKTepUCTUK B pa3MYHBIX YCJIOBHAX TiepeAadd. B Hacrosiem pasziene OmMCaHbl Pe3yNbTaThl
71a60PATOPHBIX UCTIHITAHHA.

Brutn nmpoBeneHs! 1abopaTopHbIe SKCIEPUMEHTHI 110 ycTaHOBIeHUIO XapakTepucTiki KOB B 3aBucumoctr ot
cilydailHOTO myMa W MHOroiydeBoro 3amupanus. Msmepenus KOB B 3aBucumoctu ot otHomenus C/N
B KaHaJIe Tepeaadr ObLIN IMPOBEICHBI IIPH CICAYIONINX YCIOBUAX (CM. Ta0HIry 8).

9.1 KOB B 3aBucuMoOCTH 0T OTHOIIeHHS Hecylasa/myM (C/N) B rayccoBOM KaHaJle

JI7st mosrydeHust Ha BXOJIe IPUEMHUKA Pa3In4HbIX oTHoueHui C/N ObUT HCTIONB30BaH aJANTHBHBII rayccoB
myM. Pe3ynbraTel mpeacTaBieHbl Ha pucyHKax 16, 17 m 18. OTu naHHBIE MOXHO CpPaBHHUTH C JAHHBIMH,
[IOJIyYEHHBIMA Ha OCHOBAaHMHM KOMIBIOTEPHOTO MOJAEIUPOBAHMA, IS AEMOHCTpPAlMM NMPHUCYIIMX CUCTEME
roKazaTesied paboTel. MOXKHO yBHACTH, YTO TOTEPH 3araca Ha pean3alifio, COCTABISIONINE MeHee 1 1b,
Obut mostyuena ipu KOB = 2 x 107 1o aexoauposanus ¢ momomisio koaa PC.
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TABJIMIIA 8
IMapamMeTpsI nepegavu Npu JIa0OPATOPHBIX HCIIBITAHUAX
Yucmo cerMeHToB 1 (mostoca gactot 429 kI'1r)
PexuM nepenaun 3 (mone3nas ;umTenbHOCTH cumBoiia 1,008 mc)
Ywucno HECyIuX 433
Moaynsuun Hecymei DQPSK, 16-QAM u 64-QAM
3alUTHBIN UHTEPBA 63 MKC
(xoaddunment 3amunTHOrO MHTEpBana 1/16)

CKOpOCTH KOAUPOBAHUS 1/2,2/3,3/4u7/8
BHYTPEHHETO KOJa
Bpemennoe nepemesxeHue 0u407 mc

PUCVYHOK 16

KOB nepen nexoguposanuem PC B 3apucumocru ot C/N
(pexxuM nepenaun 3, moay.asauus Hecymeil DQPSK,
BpeMeHHOe nepemeskeHue 407 mMc) rayccoB KaHajl
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10"

—~ = i —
S| AN
-5 ‘\
10
Y ‘\ N
10° \ N *»
3 4 5 6 7 8 9 10 11 12
C/IN (1B)

—l—— Cxopocts kommpoBanms 1/2 (13MepeHHas)
—h— CropocTh KOAHpoBaHus 2/3 (M3MepeHHast)
+ CkopocTb KoaupoBaHus 3/4 (M3MepeHHast)
........ CxropocTh KOAUpOBaHUs 1/2 (MOmeIMpOBaHHAS)
—— - — CxopocTb KoxupoBaHus 2/3 (MOEIHPOBaHHAS)

— — — CxopocTb KoaupoBaHus 3/4 (Mo/eIHpOBaHHAS) BS.1114-16
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PUCYHOK 17

KOB nepen nexonuposanuem PC B 3apucumoctu ot C/N
(pe:xuMm nepenauu 3, moayJasuus Hecyuleii 16-QAM, BpemeHHOe nepemeskenue 407 mc) rayccoB kaHaJjl

KOB

C/N (1B)

—l—— CxopocTs xomupoBamms 1/2 (u3meperHas)
—h— CropocTb KoAMpoBaHus 2/3 (M3MepeHHas)
+ CropocTb KoaupoBaHus 3/4 (M3MepeHHas)
-------- CropocTh KoaupoBanus 1/2 (MoaeMpoBaHHAs )
——— - — CxopocTb KogupoBaHus 2/3 (MO/eIMpOBaHHAS )

— — —  CxopocTh KogupoBaHus 3/4 (MojeMpoBaHHAs) BS.1114-17

PUCVHOK 18

KOB nepen nexoaguposanuem PC B 3aBucumoctu ot C/N
(pe:xuMm nepenavu 3, MmoayJasuus Hecyuleii 64-QAM, BpemeHHOe nepeme:kenue 407 mc) rayccoB KaHaJjl

i \
10° L [ A *
18 19 20 21 22 23 24 25 26
CIN (1B)

—l—— Cropocts xommposanmst 1/2 (m3mepernas)
—&A—— CropocTs KomupoBaHms 3/4 (M3MepeHHas)
+ CxopocTb KoAupoBaHus 7/8 (M3MepeHHas)
-------- CropocTh KoaupoBanus 1/2 (MojeMpoBaHHas)
——— - — CkopocTb KoaupoBaHus 3/4 (MogeIMpoBaHHAs)

— — —  CxopocTb KoaupoBaHus 7/8 (MoxeIMpoBaHHAs) BS.1114-18
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9.2 KOB B 3aBucuMocTH 0T OTHOIIeHMsA C//N B MHOTOJTy4eBOM KaHaJle

M3mepennst KOBb B 3aBucmmoctn oT oTHomieHus C/N B MHOTOJNIYYCBOM KaHaje OBUIM IPOBEACHBI
C WCIIONIb30BAHUEM YCTPOWCTBA MOJICITUPOBAHUST MHOTOJIYYEBOrO KaHaia. VICHonb30BaNuCh 3HAYCHUS
OTHOIICHUS YPOBHS IOJIE3HOTO CHUTHANAa K YPOBHIO HEXENATeNLHOTO WM Melatomero curnaina D/U
OCHOBHOT'O CHTHAaJIa M CHTHaja ¢ 3aaepxkoi, paBueie 3 u 10 nb. Bpems 3amepxku curHajnga ¢ 3aepKKOH
OTHOCHTENILHO OCHOBHOTO CHTHaja OBUIO YCTaHOBJICHO paBHBIM 15 Mkc. Pe3ynbraThl TpencTaBlICHBI
Ha pucyHke 19.

PUCYHOK 19

KOB nepen nexoguposanuem PC B 3apucumocru ot C/N
(pesxuM nepenaym 3, cKOpocTh KoaupoBaHus 1/2, BpeMeHHOe nepemexenne 407 Mc) MHOr0/1y4eBblii KaHAJ

KOB

s
10

10°

C/N (1B)

Mopgymsimms wecymeitll DIU

— @ DQPSKO 316
— A 16QAMO 316

64-QAMO 315
—[}—DQPSKO 1015
— A—16-QAM  101b

<> 64-QAMO 10x1b

BS.1114-19

9.3 KOB B 3aBucumMocTu oT oTHOIIeHHUsI C/N B p3jieeBCKOM KaHajle

Uzmepennss KOBb B 3aBucumocté oT otHomieHuss C/N B MHOTOJIY4eBOM KaHayie OBLIM MPOBEICHBI
C UCTIOJNB30BAHUEM YCTPOWCTBA MOJENUPOBAaHUS KaHala C 3aMupaHueM. lcromp3oBayicsi ABYXITydYeBBIH
PAJICEBCKHI KaHANI C 3aTyXaHueM, a oTHomeHue D/U aByx Jiydeid Obl1o ycTaHoBieHO paBHbIM 0 1b. Bpems
3aJepKKH 3a[epKaHHOTO CHrHajla ObLJIO yCTAHOBJIEHO paBHBIM 15 MKc. Mcmonp30Bannuch MakCHUMallbHBIE
JOTUIEPOBCKHE YaCTOTHI CHTHaNA, paBHbIe 5 1 20 ', Pe3ynpTaTs! IpeacTaBieHbl Ha pucynke 20.
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PUCVYHOK 20

KOB nepen nexoguposanuem PC B 3apucumocru ot C/N
(pesxuM nepenayu 3, moay.asuus Hecymeii DQPSK, ckopocTh koaupoBanus 1/2), AByxJ1ydeBblii paJieeBCKHIl KaHAJI
r_—_——

10

)
10

KOB
S

4
10

%
10

C/N (ub)

——J— Bpevennoe nepemexenue:  407mc

YacTtoTa 3aMUpaHHiL 20T
——A—— Bpemennoe nepemexenue: 0 Mc
YacTtoTa 3aMupaHHit 5T
+ Bpemennoe nepemeskeHue: 407mc
YacrtoTa 3aMupaHuit 5T
——@—— Bpewvennoe nepemeskenne:  Omc
YacTtoTa 3aMUpaHHiL 20T

BS.1114-20

Mpnioxenue 4

Hudposas cucrema C

1 Oo0mmii 0030p cucTeMsbl

B mmdposoii cucreme C wmcnons3zyercss TexHoioruss IBOC, o6nerdaromas BHempenue DSB. DSB
obecrieurBaeT paJMOBENIATEIEHBIM OPTaHU3AINsIM BO3MOKHOCTh COBEPIICHCTBOBAHUSI CBOECH aHAIOTOBOM
CIy)0BbI TIyTeM J00aBIICHUS HOBBIX ayAHOYCIYT W YCIyr Tepefadd JaHHBIX, oOecrieunBas 0ojiee BBICOKOE
Ka4eCcTBO 3ByKa M TOJICPKUBas MOBLIIICHHYI0 YCTOWYUBOCTL curHana. Texunomnorus IBOC nmpenocraBiser
paznoBeNIaTeIbHBIM OPraHU3alisiM BO3MOXKHOCTh OCYIIECTBIISATh TaKoe OOHOBJIEHHE 0e3 HEOOXOJUMOCTU
MOJTyYCHUs] HOBBIX paclpeneicHuid crekrpa g mudpooro curHana. IBOS obecrneunBaer Takke
BO3MOXKHOCTh TPAHCIIAIUU JCHCTBYIONIMMH CTAHIIUSAMH TeX JK€ MPOrpaMMbl B aHAJIIOTOBOW W IHQPOBOM
dopmax. Dto mpenoctaBiseT 3PQPEKTUBHBIC B OTHOIICHHWH MCIIOJb30BAaHUS CIIEKTpa CPEICTBA, KOTOPHIC
00ecIeYnBar0T PalMOHAILHBIN MIEPEX0/1 OT CYIIECTBYIOIIEH aHAJIOTOBOM Cpellbl K IudpoBoMy Oymymemy. Ha
pucyHke 21 nipecTaBiieH oOmUi BU paiuoBeniaTeNbHON cucteMbl Ha ocHoBe IBOC.
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PUCVHOK 21

OO0wmmii BUa paguoBemiaTebHoi cucrembl Ha ocHoBe IBOC

AHaNIOTOBBIH 3BYKOBOH CHTHAJ (TOJTBKO THOPUIHBIE PEXKIM )

N TpchnopTu--
7Pposaune PSD|

AHHbBIE JTOTIOJHUTENBHO M
MIPOrpaMMHOH CITy>KOBI

(SPS) |
JlaHHbIE CITyKOBI i
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BS.1114-21

Peamuzanms rexunonorum IBOC coxpansieT aHAIOrOBOE BEIaHUE, OCYIIESCTBIIIEMOE HA OCHOBHOM YaCTOTHOM
MPUCBOECHUH. DTO COXPAHSET MOIIHOCTH aHAJIOTOBOTO CHTHAJNIA U JOOABISIET MOJIOCH ITUGPOBBIX CUTHATIOB
Majioil MOIIHOCTH, HEMOCPEACTBEHHO COCCIHHE C AHAJIOrOBBIM CHTHAJIOM. OTH IU(POBBIC CHTHAJIBI,
HETIOCPEICTBEHHO COCEIHUE C aHAIIOTOBBIMHU, MOTYT HaXOJIUTHCS C JTFOOOW CTOPOHBI OT aHAJIOTOBOT'O CUTHAJIA
wi ¢ 00eux CTOPOH OT Hero. MOIIHOCTh KaKJOr0 TaKOro MU(POBOrO CUTHANIA MOXKET PEryIHpOBaThCA
VHAWBHUIyAILHO, YTO JI€TaeT BO3MOXKHBIM YIPABISIEMOE COOTHOIICHHE MEXAY MOKPBITHEM IH(PPOBOrO
CUrHajia u CYIHGCTBOBaHI/IeM B yC.HOBI/IS[X OHpeIIeHeHHOﬁ BBICOKOP‘I IINIOTHOCTHU y)Ke CyHJ;eCTBYIOHJ;I/IX
YM-cursajos.

PabGora 1udpoBBIX CHUTHAIOB MOXXET OBITh CBS3aHA C JBYMsS PEXKHMaMU — TUOPUIHBIA M TIOJHOCTBIO
udpoBoii.

Ecnu BBOAMTCS M HCTIONB3YeETCS 1MOJIoca HU(POBBIX CUTHAIOB WIIM HECKOJBKUX OJIOC IH(POBBIX CUTHAJIOB B
YCIIOBHAX HAJIMYUS YXKE CYIIECTBYIOIIErO U MOJIHOCTHIO COXPaHEHHOTO aHAJIIOTOBOTO CHI'HAJIA, TO HU(POBOH
CUTHaJl BOCHIpUHUMAeTcs Kak TuOopuanas konpurypauus IBOC.

Ecnu BBOIUTCS M UCTIONB3YETCS M0JI0Ca HU(MPOBBIX CUTHAJIOB MJIM HECKOJIBKUX IMOJIOC IU(PPOBLIX CUTHAJIOB,
HO CYIICCTBYIOIIMI aHAJOTOBBIM CHTHAJI MpeKpamaercs, TO HH(DPOBOW CUTHAT BOCIPUHHMAETCS KakK
nosHOCTEIO udpoast koHpurypamus IBOC. He tpebyercs kakux-nu0o H3MEHEHUH B pa3MEIIeHUH TT0JI0CHI
IU(POBBIX CUTHAIOB MJIM HECKOJIBKUX TOJIOC ITU(POBBIX CUTHAIOB.

PannoBemniatensHbIe OpraHU3aiii MOTYT UCTIOIB30BATh PEKUM THOPHIHBIN B TIPOIIECCE pa3BePTHIBAHUS 3TOU
TEXHOJIOTHH, C TeM YTOOBI 00ECHeYUTh MPOAOKEHHE PabOThl MOJHOCTHIO AHAIOTOBBIX MPHUEMHHUKOB, B TO
BpeMs Kak HoBble npreMHUKH IBOC OynyT obecrieunBaTh HOBBIE YCOBEPIICHCTBOBAHHBIC CITYKOBI, a TaKKe
CYIIECTBYIOIIMIA aHAJIOTOBBIA TipueM. B Oyayiem, Korja pelHOK MOJHOCTBIO 00ECTIeUUT NMpUeM HUPPOBBIX
CUTHAJIOB, PAJMOBEIIATEIbHBIC OPTaHU3ALNN CMOTYT IMIEPEUTH HA PEXUM IOJIHOCTHIO HU(PPOBOH.
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2 Yposuu IBOC

[Togpo6uble TexHmdeckue xapakrepuctuku IBOC opranm3oBaHbsl B BHAEC MHOTOypoBHEBoM Mozaenmu BOC
NCO. Kaxnerii yposerr BOC panmnroBemiaTeIbHONW CHCTEMBI, KaK ITOKa3aHO Ha PHUCYHKE 22, WMEET B
MPUEMHOM CUCTEME COOTBETCTBYIOIINN YPOBEHb, HA3bIBAEMBII OJTHOPAHTOBBIM YPOBHEM. DYHKIIMOHAIILHBIC
BO3MOXHOCTH 3THUX YPOBHEH TaKOBBI, YTO OOBCAMHCHHE HIKHHX YPOBHEH MPHBOJUT K YCTAHOBJICHHUIO
BUPTYaJIbHOM CBS3HM MEXKY JIAHHBIM YPOBHEM H PaBHBIM €My YPOBHEM C JIPYTOM CTOPOHBI.

2.1 Yposens 1

Ha yposre 1 (L1) uudposoit cuctemsl C ocyliecTBaseTcs npeodpa3oBanre HHGOPMAIIMOHHBIX CUTHAIOB U
CUTHAJIOB yIipaBiieHusi cucteMsl ypoBHs 2 (L2) B Bomny IBOC mist ocymiecTBieHus nepejadd B Auamna3oHe
OBY. UndpopmMaumoHHBIE CUTHABI K CHTHAJIBI YIPABJICHHUs IEPEHOCATCS B IMCKPETHBIX Kaapax Mepeaadu 1o
HECKOJILKHMIM JIOTHYECKUM KaHaJaM depe3 TOUKH qoctyma K yeiayre (SAP) yposus L1. Otu kaapsl epepadun
Ha3BIBAIOTCS Tarke Oyokamu AaHHBIX yeiryru L2 (SDU) m Gmokamm ympasinenus oOciykuBanueMm (SCU)
COOTBETCTBEHHO.

Broku SDU L2 paznuuarorcs pa3MepoM U GpopmMaToM, B 3aBUCHMOCTH OT PeKuMa 0OCITy)KMBaHUS. Pexum
00CITy)KUBaHUS, SIBIISIOIIMIACS TITABHOW COCTABIISIONICH YIPABICHUS! CHCTEMOM, OTIPEJIeIsIeT XapaKTePUCTUKU
nepeaays Kaxaoro Jorudeckoro kanana. llocme mnpoBeaeHMs OLEHKM TpeOOBaHMN TNpenasiaraeMblix
NPWIOKEHUI BEpXHHUE YPOBHU MPOTOKOJA BBIOMPAIOT PEXUMBI OOCITYKUBaHHSA, KOTOPBIC IO3BOJISIOT
KOH(UTYPHPOBATH JIOTHIECKHE KaHAIIBI HAMITYYIINM 00pa3oM. BOBIIMHCTBO TOTMYECKHUX KAaHAIOB OTPAXKAIOT
THOKOCTh, TPHUCYIYI0 CHUCTEME, KOTOpas 00eclevYrnBacT OJHOBPEMEHHYIO JOCTaBKY IM(POBBIX 3BYKOBBIX
CUTHAJIOB PA3JINYHBIX KJIACCOB U JAHHBIX.

VYposenp L1 momydaer Taxxke curHanbel ympasieHus cucremoil B Buge SCU ot ypoBHs L2. Curnamsl
YIpaBICHUS CUCTEMOM 00pabaThIBAalOTCS B IPOLIECCOPE YIIPABICHUS CUCTEMBI.
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PUCVHOK 22

Biok-cxema creka nporoxosna YM-cucremsr IBOC
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Borma IBOC BS.1114-22
2.2 THnbI BOJH U CIEKTPOB

[IpoekTHOE pernieHue obeceynBacT rHOKe CPEICTBA BHEAPCHUS UG POBOM CUCTEMBI PaUOBEIIAHYS Ty TEM
MPEIOCTABICHUS BOJH ABYX HOBBIX THIIOB IIO COCTaBYy: THOpUAHON M MOJAHOCTHIO HuppoBoii. Cocra
THOPHUIHOM BOJHBI MOXKET JOMOJIHUTEIIHO XapaKTePHU30BaThCs Pa3HBIMU KOH(PUTYypaIHSIMH IIHPHHBI II0JIOCHI,
KOTOpBIC HAa3bIBAIOTCS OCHOBHOW M PAaCIIMPEHHON. B pa3HbIX THIax cocTaBa THOPUIHBIX BOJIH COXPAHSICTCS
aHayoroBeld UM-curnHan, Toraa Kak B IOJHOCTHIO HU(POBOH BOJHE TAaKOW CHUTHAI OTCYTCTBYeT. Bce
MOJIHOCTBIO HIKM(POBBIE BOJIHBI XOPOIIO pabOTAIOT B Mpeeax pacipeIeICHHOM MaCKU U3JIyYCHUI B CIIEKTPE,
omnpeneneHHoil Penepanproii komuccuei no casizu (OKC).

HudpoBoit curHanm MOIYJIUPYETCS C  HCHOJIB30BAHUEM OPTOTOHAIHLHOTO  MYJIBTHUIUICKCHPOBAHHUS
¢ pazaenenueM 1o gactore (OFDM). OFDM cBoiicTBeHHa THOKOCTB, JIETKO 00€CTIeYNBaIOIIasi BO3MOKHOCTh
0T06pa)KeHI/I$I JIOTUYCCKUX KaHAJIOB B PA3JIMYHBIC I'PYIIIBI IIOJJHECCYIIUX.

[Tapametpsl cumBosioB OFDM 1 ocHOBHbIE mapameTpsl Gusnyeckoro ypoBus cuctemsl IBOC ompeneneHst
B Ta0mIte 9.
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TABJIVIIA 9

IMapameTtps! ¢puzndeckoro yposHs cucremsl IBOC

Hcnonp3yemas muprHa MOJIOCH

1488,375/4 096 - 267

BbruncienHoe
3HAYeHHne
HaumeHoBaHHe mapamMeTpa CumBon | ExmHunst To4Hoe 3HaUYeHHE (10 yeTbIpex
3HAYAIUX
pa3paaoB)
Pasnoc nonnecymux OFDM Af I'm 1 488 375/4 096 363.,4
[IuprHa MAKIAYECKOTO o He 7/128 5,469 x 1072
npedukca uMeeTcs
JIMMTEeTHbHOCTD ITUKIMYECKOTO Te c (7/128) - (4096/1488 375) 1,586 x 10~
npedurca
T; c (1+a)/Af= 2,902 x 1073
JmurensHocTh cumBosia OFDM — (135/128) - (4 096/1 488 375)
CKOpoCTh TIepenadun Ry I'm = 1/T; 3445
cumBosioB OFDM
JmrensHOCTE Kampa L1 Ty c 65 536/44 100 =512 - T} 1,486
CkopocTs nepenaun kaapos L1 Ry I'u = UTy 6,729 x 107!
JnmrenpHOCTH 670K L1 Ty c =32-T, 9,288 x 1072
Ckopoctb nepenauu 6yoxkoB L1 Ry I'n =1/Ty 10,77
JmrensHocTh naps! 61okoB L1 T, c =64-T, 1,858 x 107!
CkopocTb nepenayu napsl R, I'm =T, 5,383
6mokoB L1
Kanpsr 3anepxku, Naa He Uucno xaapos L1 3anepxku, 3
00yCIIOBIICHHOH pa3HOOOpa3ueM uMeercss | oOyCIOBIEHHOH pazHOOOpa3meM
Yoo HomHee H/IT He IMomoca 70 k' — 191
UCIIO TIO/IH ux
AHEEYT nveercst | Tlonoca 100 kIt — 267
PL/PU k[ 1488,375/4 096 - 191 ITomoca 70 xI':

69,4
ITosoca 100 xI'm:
97,0

2.2.1

udposoit curHan mepemaeTcss B mepBHIHON ocHOBHOW (PM) G0kOBOW Tojloce ¢ KaKIOH CTOPOHBI OT
cylecTBylomero anagoroporo YM-curnana u oxsareiBaeT nmpuMmepHo 70 kI'n. OH MOXKeT conepkaTh TOJIBKO
nepBuuHblid HIKHUN (PL) curaan wnu tonpko nepBuyHblil Bepxuuid (PU) curnan wim xe o0a 3TH curHana,
KaK ITOKa3aHOo Ha pUCYHKe 23. YPOBEHb MOITHOCTH KaXKI0M OOKOBOI MOJIOCHI PETYINPYETCSI HHIAUBUAYAIBHO.
YunteiBas Tekyiryro skcruryatanuto B CILIA, o0muit ypoBeHh MOITHOCTH ITU(BPOBOTO CUTHANA (IIPH JIFOOOM
BBIOpPAHHOM COCTaBe — JIB€ OOKOBEIE ITOJIOCHI C OJIMHAKOBBIM WJIM Pa3HBIMU YPOBHSIMHU MOITHOCTH HITH TOJIBKO
oHa OOKOBas 1mosoca) orpanndeH npuMepHo 10 nb Hike obmiel MmomHOCTH aHamoroBoro UM-curaana. [Ipu
THIIOBOM COCTaBE M3 ABYX OOKOBBIX TIOJIOC C OAMHAKOBOW MOITHOCTHIO YPOBEHB MOIITHOCTH KA I0H OOKOBOM
oJIOCHI puMepHo Ha 13 nb Hinke 00mei MoIHOCTH aHaIoroBoro YM-curHaia. AHAIOTOBBIM CUTHAT MOXKET
ObITh MOHO(OHUYECKMM HIIM CTEPEO(GOHHMUESCKMM M MOXKET BKJIKOYATh BCIIOMOTATENIbHBIC KaHAIbl JIJIs

aBropm3aruu cBsizu (SCA).

OcHoBHasi rHOpUAHAS BOJTHA




2.2.2

B ciydae pacmmpeHHOW THOPWIHON BOJIHBI NMIMPUHA TOJOCHI TMOPUAHBIX OOKOBBIX MOJIOC MOXET OBITh
pacirpeHa B HalpaBJIeHWH aHaiIoroBoro UM-curnana u oxBatbeiBaTh A0 npuMepro 100 kI st yBeamaeHus
MPOIMTyCKHOW CIOCOOHOCTH MH(PPOBOrO CUTHANA. DTOT JOMOJHUTEIBHBIA CIEKTp, paclpenensieMblid co
CTOPOHBI BHYTPEHHEH I'PaHUIIBI KOKIOW IIEPBUIHON OOKOBOI! MOJIOCHI, HA3bIBACTCS IEPBUYHON PACITUPEHHOM
00Kk0BO# monocoi. IlpuMepbl pPACHIMPEHHOIO CUI'HAja, BKIIIOYas OCHOBHOM W PACHIMPEHHBIA CIEKTD,
MPUBEICHBI HA pUCYHKE 24. YPOBEHb MOIIHOCTH B K0 OOKOBOH 1MOJIOCE PETYIHUPYETCS WHANBUIYAITBHO.
YunteiBas Texyuryro skcruryatanuto B CILIA, o0muii ypoBeHh MOITHOCTH ITU(PPOBOTO CUrHANA (IIPH JIFOOOM
BBEIOpAHHOM COCTaBe — JIB€ OOKOBEIE ITOJIOCHI C OJIMHAKOBBIM WJIH Pa3HBIMU YPOBHSMH MOITHOCTH HITU TOJIBKO
oJj1Ha OOKOBast 110J10¢a) OrpaHndeH npuMepHo 8,5 nb Hiwke 001eit MonHOCTH aHanorosoro YM-curnana. [Tpu
TUTIOBOM COCTaBE U3 JABYX OOKOBBIX ITOJIOC C OJIMHAKOBOM MOIIHOCTHIO YPOBEHBb MOIITHOCTH KaXKI01 OOKOBOMA

Pex. MC3-R BS.1114-12

PUCVHOK 23

IIpumeps! ocHOBHOM ruOpuaHoii BosiHbI YM-cucremsr IBOC
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Pacimiupennasi ru6puaHasi BoJHa

moJtockl mpuMepHo Ha 11,5 nb Hibke o01el MonTHOCTH aHanoroBoro UM-curnasna.
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PUCVYHOK 24

IIpumeps! pacmupenHoii rudpuanoi Boanbl YM-cucremsl IBOC

Lupunanepsuunoi  cy)ecr nit CywecTBy lowumn ILlupuHa mep i ofi
2CLL M €H HOH HIZKH eii aH%%OBE%%FHaﬂ aHa¥1u;‘OB:yl7l culi:rHan pAcUIHp eHHOJi Bep X ei
nioch! W p o8 oro -~ » na1ochbl 11 Qp o oro
curuana I Y cHruana
') LY ') L
i ‘l- r ‘I
PL BHOBb ; "\ " "; PU BHOBB
I OMEIIIEH HOTO ‘f "* 'l L [MOME 11 HH 0ro
11U poBoro N t‘ g ‘l‘ 1u posoro
curHam K " F, CHTH&IA
-
& . P G 1
| 100xr P . % 100xm
Ld Ld
T T T T T T T T T v T T T T
250 200 -150 -100 50 0 50 100 150 200 25 25 200 -150 -100 -5 0 50 100 150 200 250
+ TMozmms Gnoka (kI 1) Tlozmms Groka (kI 1m) *
Lentp Lentp
Qroka Groka
TLIup HH A Nie B 14 Hoji CyuiectytoLmwi Lllnp i a nep Bu H oif
pacumpennoii nwkueii dHANOTOBLIN CUTHATT b acimpennoii BepxHeii
Na10ChI IH( poBOTO nonock! LU poBoro
curnana P curnana
F %
] “
PL BHOBL "" ‘l. PU BHOBL
I1 OMEILIIEH HOTO ,' "" i[1 OMEILIEH HOM O
Hp poBoro F bl 11 poBoro
CHTHATRA '] L CHIHAm
i %
* L3
100y % 100«
it 14
T T T T T
250 200 711) -100 50 0 50 100 1 200 250
[Tosunmst 6oxa (k')
Lentp Lentp BS.1114-24

QoK

QoK

2.2.3 Iloanoctbio HudpoBas BOJHA

HauGonee 3HaYMTENHHOE YCOBEPIICHCTBOBAHUE CHCTEMBI PEAU3yeTCs B CIIydae MOJTHOCTHIO ITU(PPOBOM
BOJIHBI, B KOTOPOW HET aHAJIOTOBOTO CUTHAJA, a IIMPHUHA IOJIOCH MEPBUYHBIX IU(POBBIX OOKOBBIX TOJOC
MOJHOCTBIO pacIiMpeHa, Kak B paCIIUPEHHON TUOpUIHOW BONHE. JTO aHAJIOTUYHO TPHMEpaM,
MPEICTAaBICHHBIM Ha PUCYHKE 24, HO Ternepb 0e3 yaaleHHOoro aHamorooro YM-curnana. Kpome Toro, BoiaHa
ATOTO THIA TMO3BOJSET OCYIICCTBIAThH IMepenady IH(pPOBBIX BTOPUYHBIX OOKOBBIX TOJOC Ooliee HHU3KOM
MOIITHOCTH B OCBOOOIMBIIIEMCS CTIEKTpe aHaoroBoro YM-curnaina.

23 Kanan ynpaJjienus cucreMon

[To xamamy ympaBiaeHus cuctemoi (SCCH) TpaHCHOPTHPYIOTCS aHHBIC YIIPaBICHUS W COCTOSHUSL
Wudopmaiius o MepBUYHBIX W BTOPHYHBIX PEKHMaxX OOCITYKHBAHWS M CUTHAIBI YIPABICHHUS 3aJICPIKKOM,
00ycoBJIeHHONH pa3HooOpaszueM, mepenatoTcs ¢ ypoBHsS L2 Ha ypoens L1, Torma kax wuH(pOpMamus
0 cuHXpoHu3anuu nepenaercs ¢ L1 na L2.

Pesxumbl 00CITyKMBaHHS ONPENEISIOT BCE paspelieHHbIe KOH(PHUIypaluy JIOTHYECKnX KaHajoB. Cucrema
JIOITyCKaeT B 00LIEH CIOKHOCTH 64 peknma 00CITyKUBaHHUS.

2.4 Jlornueckne KaHAJIbI

Jlornueckwii kKaHau SIBJISICTCS TPACCOM cUrHaa, 1o koropomy oioku SDU ypoBHs L2 nporyckaroTcs B Kaapax
mepenayn  Ha ypoBeHb L1 ¢ KOHKpETHOHW KaTeropued OOCITy)KWBaHUS, ONPEACIAEMON pPEeKUMOM
obOcnyxuBanus. Yposenb L1 nudposoit cuctemsl C npeaoctarisger 11 JOrMuecKux KaHajIOB MPOTOKOJIAM
OoJiee BRICOKOTO ypoBHs. He Bce normyeckne KaHaibl HCIOJIB3YIOTCS B KAXKIOM PEKUME 00CITYKUBAHHS.

2.4.1 IlepBu4HBbIe JOTHYECKHE KAHAJIBI

CymecTByerT MsTh IEPBUYHBIX JIOTHUECKUX KaHAJIOB, KOTOPBIE MOTYT HCIIOJIb30BAThHCSI KaK ¢ THOPUIHBIMU, TaK
U ¢ mosHOCThIO IpoBbiMu BomHamu. Ouu HasbiBatotcst P1, P2, P3, P4 u xananom ans npemocTaBieHus
nepBu4HOM ycimyrn mnepemaud  gaHHeix IBOC (PIDS). B rabmune 10 mnpeacraBieHsl HpUMEpHBIE
TEOpPETUYECKUE CKOPOCTH Tepenadd WHpopMaiuu, odecrednBacMble KaKIbIM NEPBUYHBIM JIOTHYECKHM
KaHaJIOM B 3aBUCHMOCTH OT THIIOBOTO MEPBUYHOTO PEKHUMa 00CITYKHBaHHS.
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TABJIAIIA 10

I[Ipumepbl TeopeTHYECKUX 3HAYEHHIT CKOPOCTH nepenaqyu nHgopmanuu
MO MEePBUYHBIM JIOTHYECKHM KaHaJaM

TeopeTuueckasi CKOPOCThb Nepeaaun HHGoOPMALUU
Pesxum (x0u/c) Tun BOJIHBI
00CJTYKMBAHUS
P1 P2 P3 P4 PIDS
MP1 98 0 0 0 1 T'ubpunnas
MP2 98 0 12 0 1 Pacmmpennast rubpunHas
MP3 98 0 25 0 1 Pacmupennas ruOpumaHas
MP11 98 0 25 25 1 Pacmmpennast rubpunHas
Pacmmpennast rudpunHas,
MP12 98 0 0 0 1 MIOJIHOCTBIO LU(poBast
Pacmmpennast rudpunHas,
MP5 25 74 25 1 MIOJIHOCTBIO LU(poBast
Pacmmpennast rudpunHas,
MP6 49 49 0 1 MIOJIHOCTBIO LU(poBast

2.42  Bropu4HbIe JJOTHYECKHE KAHAJBI

CymiecTByeT MIeCTh BTOPHUYHBIX JIOTHYECKHMX KaHAIOB, KOTOPHIE HCIIONB3YIOTCS TOJBKO C TIOJHOCTBHIO
nugpoBeiMu BomHamMu. Onu HaszeiBatorcs S1, S2, S3, S4, S5 u kananmoM IS NPEOCTaBICHUS BTOPUYHON
yenyru niepefaun nanasix IBOC (SIDS). B tabnune 11 npepcraBieHbl TEOPETHISCKHE CKOPOCTU Tepeaadn
nHpOpMaIUK, odbecrieunBaeMblie KaXKIbIM BTOPUYHBIM JIOTHYECKUM KaHAJIOM B 3aBHCUMOCTH OT BTOPHYHOTO
pexuMa OOCITyKUBaHHUS.

TABJIAIIA 11

IMpu6éau3uTeabHbIE TEOPETHYECKHE CKOPOCTH Nepenaqyu nHpopmanuu
10 BTOPUYHBIM JIOTHYECKHM KaHAJIaM

Ipubau3uTeabHasi CKOPOCTD nepenaun uHopMaun
Pexkum (x0uT/c) THI BOJHBI
00CTY;KUBAHUS
S1 S2 S3 S4 S5 SIDS
MS1 0 0 0 98 6 1 TTonHOCTBIO TTIpOBast
MS2 25 74 25 0 6 1 [MonHocThio MdpoBas
MS3 49 49 0 0 6 1 TTonHOCTHIO T pOBast
MS4 25 98 25 0 6 1 [MonHocThio MdpoBas

2.4.3 (I)yHKIll/IOHaJ'Ibele BO3MOKHOCTH JIOTHICCKOTI0 KaHaJIa

Jlornueckue kananel P1-P4 paspaGoTaHbl juis TpaHCHOPTHPOBAHHS 3BYKOBBIX CHTHAJIOB U JIaHHBIX.
Kananer SI-S5 Moryt OBITh CKOHQUTYpPHUpPOBaHBI JUIS TIEPEHOCA JAHHBIX WU 3BYKOBBIX CHUTHAJIOB.
Jlornueckue kanambl PIDS u SIDS pazpabortansr mist mepeHoca nHpopMmaimm 00 yeiayre nepenadi TaHHbIX
IBOC (IDS).

[Mokazarenn pabOTHI KaXKAOrO JIOTHYECKOTO KaHalla ITOJHOCTHIO OIMUCHIBAIOTCA C IMOMOIIBI0 TpeX
XapaKTePUCTUIECKIX MMapaMeTPOB — MEpeadn, BpEMEHN OXKUIaHUs U yCTOWIHBOCTH. KonpoBaHne KaHamoB,
npeoOpa3oBaHue CIEKTpa, TIyOHHA TIEpEeMEKCHUS U 3aJiepKKa, 00YCIIOBICHHAS Pa3HOOOpa3ueM, SIBISIOTCS
COCTaBJISIONIMMU 3THUX  XapaKTEPUCTHUYSCKUX TapaMeTpoB. Pexum  0oOCIy)XHBaHUS  OJHO3HAYHO
KOH(UTYPUPYET 3TH COCTaBISAIONIME I KaXJIOr0 AaKTHBHOTO JIOTMYECKOTO KaHajda, 4TO II03BOJISET
YCTaHABJIMBATh HAJIC)KAIINE XaPaKTCPUCTUUECKUE TTapaMeTPhl.

Kpowme Toro, pexxum o0cykuBaHHA OTpeesieT (popMUpoBaHUE KaIpOB M CHHXPOHHU3AIHIO KapOB Iepeaadn
[0 KaXJOMY JACUCTBYIOIIEMY JIOTUYECKOMY KaHamy.
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2.5 @OYHKIHOHAJIbHBIE COCTABJISAIONIHNE YPOBHS 1

Ha pucynke 25 npencraBieHa (yHKOHOHaIbHas cxemMa o0paborku L1. 3ByKoBBIC CHTHAIBI M JaHHBIC
MIPOXOJISIT OT CaMBIX BRICOKHX ypoBHelr BOC Ha ¢u3ndeckuii ypoBeHb, MoAeM, depe3 Touku SAP yposus L1.
Ha ocHoBanmm cxembl o00pabotku L1 oOecneunBaeTcsi OIMCaHWE BBICOKOTO YPOBHS  KaKIOTO
(dhyuakmonanpHOTO 6710Ka L1 M CBA3aHHOTO ¢ HUM CUTHAJILHOTO TTOTOKA.

2.5.1 Toukwu gocTyna K ycjiayre

Touku SAP yposus L1 ompenensitor untepdeiic mexny ypoBHsimu L2 u L1 creka mpoTOKOJIOB CHCTEMBI.
Kaxxnprit mormaeckuit kanan u kanain SCCH nMeroT cBoro cobctBeHHyI0 Touky SAP. Kakmprit kanam BXOIHUT
Ha ypoBeHb L1 ¢ OUCKpPETHBIMHM KaJpaMu NEpeadd, €AUHBIMH pa3MEpPOM U CKOPOCTBIO, ONPENENIIeMbIMH
PEXUMOM 00CITyKUBaHHUA. DTH KaJIpbl nepeaadn ypoBHs L2 oObraHo HaszpiBatorcs Onoxamu SDU m SCU
ypoBHs L2.

2.5.2 CkpemOaupoBaHue

Ora (QyHKIMS pacrojiaraeT JaHHbIC B CIydallHOM IOPSAKE B KaKIOM KaHajle, ¢ TEM YTOOBI CIJIaJUTh
¥ OCI1a0OUThL BIIMSHHUE HepHOZIH‘IHOCTeﬁ CUrlajia npm JAEMOAyJAOWU BOJIHbBI B OOBIYHOM aHAJIOTOBOM
UM-nemonynsrope.

2.5.3 KoaupoBanue KaHajaa

B mudporoii cucreme IBOC ncnonb3ytorcsi cBepTouHble KOAbI ¢ 3)(HEKTUBHON MaKCHMaJIbHOH CKOPOCTBIO
KOAMPOBaHUA 4/5 1 MUHHUMAIBHONW CKOPOCTBIO 2/9. DTO CBEepTOYHOE KOAMPOBAHHUE A0OABISET U30BITOYHOCTh
B IU(pPOBBIE JaHHbICE B KaXKJOM JIOTHYECKOM KaHajle JUIS TOBBIIICHHS €ro HaJIe)KHOCTH NPH HAIWYHA
yXyZAIIeHuil B kaHase. Pa3mep BEKTOPOB JIOTMYECKUX KaHAJIOB YBEIMYUBACTCS 0OPATHO MPOMOPIIHOHAIBHO
CKOpOoCTH KoaupoBaHusa. KoH¢urypanus MeTonoB KOAWPOBAHHS ONpPEHENeTCS PEXUMOM OOCITYKUBAHUS.
3azneprkka, 00ycIOBICHHAs! pa3HOOOpa3ueM, Takke BBOAUTCS B OTJEIbHBIE JOrHueckue KaHaibl. Ha Bbxone
KaHaJIBHOT'O KO/Iepa BEKTOPHI JIOTHYECKUX KaHAIOB COXPAHSIOT CBOIO HAEHTUYHOCTb.

2.54 IlepemeixkeHue

HepeMemeHHe 110 BpEMCHH U 4aCTOTE UCIIOJIb3YCTCA I OC.Ha6.HeHI/I5[ BIIUSIHUS OIIMOOK B ITAKETHBIX CUTHAIAX.
MeTo/pI TIepeMexeHHsI aJalTHPOBAHBI K YCIOBHUAM 3amupaHus B auamazoHe OBY, a ux koH¢urypamus
OTIPEIETISIETCST PEKUMOM OOCTYKUBaHU. B KaIOM JIOTHUECKOM KaHalle BBITIONHAETCS WHIWBUAYyaIbHOE
nepemexeHue. [ryOnHa nepeMeskeHusi OCHOBaHa Ha MCIIOJIb30BaHUH KaHana. [UIMTETbHOCTD NIepEeMEKEHHS B
MEepPBUYHBIX 3BYKOBBIX KaHanax (P1 u P2) sxBuBanentHa onHomy kanpy L1. B atom mporecce nornueckue
KaHabl TEPSIFOT CBOIO MACHTHYHOCTH. CTPYKTypa CHTHAlla Ha BBIXOJIE YCTPOWMCTBA NEPEMEKEHUS UMEET
(dhopMy MaTpHIIBL; KaXJasi MaTPUIa COCTOUT W3 OJHOTO WIIM HECKOJIbKUX JIOTHYECKHUX KaHAJIOB U CBS3aHA C
KOHKPETHON YacThio crekTpa mnepemaun. OOIas 3ajepika, OOYCIOBICHHAs pPa3HOOOpa3HeM, BKJIIOYAS
nepemexenue, coctarisieT Tpu kamgpa L1 (3 x 1,486 ¢). JnurensHOCTh nepemekeHus B kaHaidax P3 u P4
SKBHMBaJIEHTHA JBYM KajpaMm L1. OH mocTpoeH Kak HelpepbIBHBIM MEXaHH3M, NPAaKTUYECKH HE MMEIOIIHNN
TpaHuIl.

2.5.5 OOpa0oTka curHajia ynpaBJeHUs] CHCTEMOM

Ota GyHKLIUSA CO34aeT MATPHILy ITOCIIEA0BATENbHOCTEH TaHHBIX YIIPAaBICHHUS CUCTEMON, KOTOPbIE BKIIOUAIOT
KOH(UTYpaluio ynpasieHus (HalpuMep, peskuM 00CITy>KUBaHHS), AJIsl BELIaHUSI HA OTIOPHBIX MOJHECYIIUX.
Ona Taxke BKJIIOYaeT COCTOSHUE AJI1 MECTHOT'O UCIIONIb30BaHMUS.
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DyHKIHOHAJILHAA 0s10K-cxema UM-paauounrepdeiica ypopns L1
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Ora QyHKIHA 3aKkperusieT 3a nmoganecymumu OFDM matpuiipl, morydaeMbie B pe3ysibTaTe MePeMEeKeHUs, U
MaTpully ynpasieHusa. OQuH psia KaKI0W JeHCTBYIONIEH MaTPHUIbL, TOTy4YaeMOl B pE3ybTaTe NEPEMEKCHHUS,
obpabaTpiBaeTCs B TE€UCHHE BpeMEHH T UIUTEIBLHOCTH Kaxkmoro cuMmBoiia OFDM s co3manusi OIHOTO
BBIXOJIHOTO BEKTOpa X, SIBISIONICTOCS YaCTOTHO-BPEMEHHBIM TpejCTaBlicHHeM curHama. OToOpaxeHwue
CIIEIUAILHBIM  00pa30M  aJanTHPYeTCs K YCIOBUSM HEOJHOPOAHBIX IMOMEX U 3aBUCHT OT PeKHMa

00CTy)KUBAHMS.

2.5.7 Co3panne curnajga OFDM

Ota QyHKIHS CO31aeT HU(PPOBYIO YaCTh CUTHAIA BO BPeMEHHOH 00macTu. BxoaHble BEKTOPBI IpeoOpa3yoTes
B C(hOPMHUPOBAHHBII BO BPEMEHHOM 001aCTH UMITYJIC OCHOBHOM TI0JIOCHI V,(f), ONPEACISIOIIMA OJUH CUMBOJI

OFDM.
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2.5.8 TIloacucrema mepenayu

Ota QyHKIMSA (HOPMHUPYET HUMITYyJIbC OCHOBHOM TOJOCH 3amaeT (opMaT BOJIHBI OCHOBHOHW ITOJIOCHI IS
nepeaaun mo kanary OBY. OcHoBHbIC OA(QYHKIIMH BKIIOYAIOT CBS3bIBAHHE CHMBOIIOB U TpeoOpa3oBaHue
C TIOBBIIIICHUEM YacTOThl. KpoMe Toro, mpu nepegade ruOpUAHON BONHEI 3Ta (QYHKITUS MOJYJIUPYET CUTHAT
WCTOYHUKA, TIOJIHOCTHIO COXPaHSET aHAJOTOBBIA CHTHANl U OOBEIAHMHSET €ro ¢ IU(PPOBBIM CHIHAJIOM JIJIsS
(hopMHEpPOBaHUS COCTAaBHOTO THOPHIHOTO CUTHANA s(f), TOTOBOTO IS ITepEeaayH.

3 DOYHKIHOHAJIBLHOE ONIUCAHUE

3.1 BBeaenue

Bbnok co3manus curnana OFDM npunumaet komiuiekcHsle cumBosibl OFDM B wactoTHO#M 061act oT O10Ka
ortoOpaxenus: nogHecymux OFDM, a BbIXOIHBIE UMITYJILCHI BO BPEMEHHOM OOJIACTH MPEACTABIAIOT COOO0M
nupoByI0 YacTh curHana nudporoii cucremsl C. KoHuenryansHas 0j0k-cxema cozmanus curHaia OFDM
MIPEACTABJICHA HA PUCYHKE 26.

PUCVYHOK 26

KonuenryansHas 0;10k-cxema co3ganus curiaja OFDM

Or Gnoka otoOpaxkenust Hecymmx OFDM
X

n

Cosnanne curaansa OFDM

Va (@

Krnoncrucreme nepenavn
BS.1114-26

Ha Bxop 010ka co3nanus curnana OFDM nocTynaer KOMIUIEKCHBIN BEeKTOp X, JTUHOH L, IpeACTaBISIONIHNNA
KOMILIEKCHBIC YHCJIa CUTHAIBHOTO cO3Be3aus sl Kaxzaod noanecyuieir OFDM B cumBone n OFDM.
Brixomom Onoka coszmanus curHama OFDM sBisieTcss KOMIUIEKCHas BOJIHA ),(f) OCHOBHOHM IIOJIOCHI BO
BpEeMEHHOH 00JacTy, peacTasisonas codoii mudpooii curnain ajst cumsoia # OFDM.

3.2 IMoacucrema nepexavu

3.2.1 BBenenne

[Toacuctema nepenayuun popmupyet Boaay IBOC ocHOBHO# moock Jytst iepenaqu mo kanary OBY. OyHkimn
BKITIOYAIOT CBS3BIBAHHE CUMBOJIOB W MpeoOpa3oBaHue ¢ MOBBIIIEHUEM 4acTOThl. Kpome Toro, npu nepenade
TUOPUIHBIX U PACIIUPEHHBIX THOPHUTHBIX BOJTH 3Ta (PYHKIIHSA 33/ICPKUBACT U MOJYJIUPYET aHAJIOTOBBIN CUTHAI
OCHOBHOH TIOJIOCHI TTepeT ero 00beTnHEHNEM C TG POBOI BOJHOM.

Ot dyukmmu co3ganus curaana OFDM Ha BX0a 3TOro MOIYJISA MocTynaeT KoMiuiekcHast BoaHa OFDM y,(f)
OCHOBHOW ITIOJIOCBI BO BpeMeHHOW 001acTh. AHAJIOTOBBIH CHTHAT OCHOBHOM IOJIOCHI m(f) BMecCTe
C IOTIOJTHUTEIBHBIMU curHasIaMu SCA SBISETCS TaK:Ke BXOIHBIM CUTHAJIOM, MIOCTYTAIONINM U3 aHaJIOrOBOTO
HMCTOYHHKA ITPH Tepeaayue rHOpUIHOM U paclIMpeHHON ruOpuaHOM BosiH. Kpome Toro, ¢ ypoBHs L2 mo kaHamy
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yOpaBICHUS Ha BXOJ[ TIOCTYMAeT aHAJOTOBBIM CHTHAJI YIIPABICHUS 3aJICPKKOH, OOYCIIOBICHHOM
paszaoobpasuem (DD). Ha Beixomae aToro Mmomyis cozmaetcs BostHa IBOC.

PUCYHOK 27

DyHKIHOHAILHASA (JIOK-CXeMa MOJACHCTEMBI Nepeiadl ruOPUIHON/paclInpeHHOii rHOPUIHOIT BOTHBI

Ot OT aHATOTOBOTO Ot Giioka co3manust curiata OFDM
L2 HUCTOYHHKA
DD [ (HeoOA3aTeIbHO)
(via SCCH) (0| nonmecymme SCA i)
3anepxia,
00y cI10BJI CHHAs Cpsi3bIBaHUE CHMBOJI OB
pazHoOOpazmeM(t)
m(t—T) ‘ (@)

IIpeoGpa3zoBanue BBEpx

Amnanorospiit UM-monynsitop

a(?) A1)

Torpko THOpHAHAS

M pacIiupeHHas W)
¥O p U HAs BOJIHBI

s(1)

Bomna IBOC

BS.1114-27

3.2.2  3apep:kka, 00ycJ0BJEeHHAs1 pa3HOOOpa3neM

[Ipu pagnoBeImaHuy MPOUCXOAUT 00BEIUHEHUE THOPUITHON U PACIIMPESHHON TMOPUITHOM BOJIH, KaK MTOKa3aHO
Ha puUcyHKe 27, z(f) C TOTHOCTHIO0 COXPAaHEHHBIM aHAIOTOBBIM UM-curaanom a(f). Itot nudpoBoii curaan z(¢)
yKe BKITIOUAeT B ce0s aHAJIOTOBBIA UCXOTHBIN 3BYKOBOM CUTHAI 71(f) B OJTHOM U3 00€CTICUNBACMBIX 3BYKOBBIX
nporpamM. [lepBeiM marom k (opmupoBanuio curHana a(f) sBiusercs npuMmenenne DD kx anamoroBomy
CUTHaJly OCHOBHOH moJiockl 7(f). butel ananoroBoro curnana ympasienus DD, npuaumaemsie ¢ ypoBus L2
mo kanamy SCCH, ucnonp3yroTcs BEpXHUMH YPOBHSMH IMPOTOKOJA JUISI BBEASHHS WM UCKIoYeHus DD.
Korga DD BBeneHa, k aHAJIOTOBOMY CUTHATy OCHOBHOM ITOJIOCHI /71(¢) IPUMEHSETCS PETyIHpyeMas 3aIeprKKa
T. 3a7iepKKa yCTaHABIMBAETCS TAKOH, 9YTOOBI CUTHAI HA BEIXOJIE aHAJIOTOBOTO/IIU(POBOT0 cyMMaTopa a(f) Obut
3aJepkaH OTHOCHUTEIBHO COOTBETCTBYIOILIETo LU(poBoro curHana z(f) Ha Ty, CrnegoBaTeNbHO, 3BYKOBBIE
porpamMMBbl ITA(POBOM CHUCTEMBI BKIIIOYAIOT Ty JK€ TPOTpaMMy, 9TO W oOecredymBaeMas (C 3aJIepiKKOH)
aHaJIOTOBBIM UM-CHTHANIOM, TTO3BOJISISI TAKUM OOpa3oM MPUEMHHKAM OCYIIECTBIIATh OCCIIOBHBIN MEPEXO/T
MEX[y 3BYKOBBIM CHUT'HAJIOM, MPEJOCTAaBIsEMbIM HU(POBON CHCTEMOH, Ha TOT K€ 3BYKOBOI CHUTHAN WM C
TOTO JKE€ 3BYKOBOTO CHTHaja, IPEAOCTABIAEMOr0 aHajloroBeiM YM-curHamoMm. 3afepkKa MOXKET
pEryIUpOBAThLCS B LENSAX yUeTa 3ajiepikeKk 00padO0TKH B aHAJIOTOBBIX HemnsiXx UM- 1 udpoBoro curaania.

3.2.3  Awnanorosernii YM-monyasarop

B ciydae ruOpuaHBIX W pacIIMpPeHHBIX THOPUAHBIX BOJH aHAJIOTOBBIN CHUTHAJI OCHOBHOH IOJIOCHI m(f — T),
3aJep>KaHHBIA COOTBETCTBYIOIIMM 00pa3oM, MOIYJIHMPYETCS IO 4YacToTe Ul co3laHus aHanoroBoii PU
UM-BoJIHBI, HACHTUYHOH CYIIECTBYIOIIMM aHAJIOTOBBIM CUTHAJIAM.

3.2.4  Awnanorosblii/uu¢poBoii cymmaTop

[Ipn panuoBemaHuu TUOPHIHBIX WIM PACUIMPEHHBIX TUOPUIHBIX BOJH MOJIYJIMPOBAaHHBIA aHaJIOrOBBIM
cnocooom PY UM-curaan o0beHsIeTCS C MOAYJIMPOBAaHHBIM IU(GPOoBBIM criocobom PU-curnanom IBOC st
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co3nmanus curHana s(¢) mudposoii cucteMbl C. AHAIOTOBas M TU(PPOBAsk YaCTH BOJHEI COCPEIOTOUYCHBI Ha TON
K€ HecyIeH dYacToTe. YPOBHH KaKmod Iu(poBoii OOKOBOW IOJIOCH B CHEKTPE BBIXOIHOTO CHTHAJA
COOTBETCTBEHHO MacIITaOUPYIOTCS IMyTeM oToOpakeHus mogHecymux OFDM.

3.2.5 IloJaHOCTBIO 3BYKOBOIl CHTHAJ

ITpn pagnoBeIaHUN MOTHOCTHIO NU(POBEIX CHUTHAIOB OTCYTCTBYET LEIb 0OPaOOTKH aHAJIOTOBOTO CHTHAJA,
KaK II0Ka3aHO Ha pUCyHKe 27, B ToM uncie UM-curHan a(f) u aHamoroBbli/iudpoBoii cymmaTop. Takum
o0pa3oM, ITUPPOBOI CUTHAN z(¢) CTAHOBUTCS BRIXOAHBIM CUTHAIIOM S(7).

33 Hcnoab3oBaHue 0OJHOKAHAJBLHBIX PETPAHCIAATOPOB

[Ipumenenune moaymnsauun OFDM B nudpooii cucreme C m03BONISIET 00€CTICUHUTH JKEIaeMoe MOKPHITUE 30H,
B KOTOPBIX UMEIOT MECTO 3HAYUTENIbHbIC TOTEPH CUTHAJIOB U3-32 peibeda MECTHOCTH W/WIH 3aTCHEHHS, TIPH
UCIIOJNIb30BaHUM LU(PPOBBIX OJHOKAHAIBHBIX PETPAHCIATOPOB WIM OJHOYACTOTHOM ceTu. TunuuHbIM
MPUMEHEHUEM SIBJISIETCS CIIydaid, KOT/la BCIEICTBIE HATMYMS Top UK 00yCIOBIEHHBIX peiabe(oM MECTHOCTH
MIPETSITCTBUN B 30HAX OOCIY)XKMBAHHUA CTAaHIMH yXyALIAeTCsS KadyeCTBO TMEpeqadyr aHAJIOTOBBIX M HHU(POBHIX
CUTHAJIOB.

Hudposas cuctema C padotaet npu 3¢pGeKTUBHOM 3aLIUTHOM HHTepBasle Mexxay cuMmBosiamu OFDM, paBHOM
npumepHo 150 Mrc2. J[J1st HeIOMyIIEHHUS! CYIIECTBEHHBIX MEKCUMBOJIBHBIX TIOMEX 3()(EKTUBHOE MOKPHITHE B
HalpaBJICHUHM NEPBUYHOM CHUCTEMBl M3JIy4EHHs HE JOJDKHO NpeBbllaTh 22 KM. B gacTHOCTH, OTHOLIEHUE
CUTHajla TEPBHUYHOrO TepelaTidKka K CHTHaly pETpaHCiIATopa JOKHO Obith He wMenee 10 gb
B MECTOIOJIOKCHUAX, HAXOMALIMXCS Ha PAcCTOSHMM Oojee 22 KM OT pPETPAaHCIATOpa B HAIPaBICHUU
NepBUYHON aHTeHHBI. KauecTBo mepenadn ¥ pacCTOSIHUS MEXKAY OJHOKaHAJIbHBIMU PETPAHCIATOPAMU MOTYT
OBITH ONITUMHU3UPOBAHBI ITyTEM PUMEHEHUsI HANIPABJICHHBIX aHTEHH IS 3aIUTHI TTaBHOW CTaHIMH.

34 CUHXPOHH3ALHUA C IJI00aJTbHON cHCTeMOIi onpeneneHus MmecTonoso:keHus: (GPS)

B nensx obecnieueHus TOUHON BpeMEHHON CHHXPOHHU3AIMH AJIs1 OBICTPOTO BXOXKCHHUS B CHHXPOHHU3M CTaHLIUI
W CHHXPOHHU3ALMH PETPAHCIATOPOB Ka)Iasi CTaHIMA CHHXpoHH3upyetcs ¢ cucremoil GPS. OO6praHO 3TO
JIOCTUTaeTCs [yTEM CHHXPOHU3AINH C CUTHAJIOM, KOTOPbI CHHXPOHU3MPOBAH 110 BpeMeHH 1 dactore ¢ GPS3.
B ciyuae OUC He MoxeT ObITh oOecrieueHa ObICTpasi HACTPOWMKa MPHEMHHKA Ha TepeJaydd, KOTOphle He
CUHXpOHU3UPOBaHbl ¢ GPS, MOCKOJIBbKY OHH HE MOTYT OBITh CHHXPOHU3UPOBAHBI C IPYTUMH CTAHIUAMU®.

4 YpoBHU HU(POBBIX DOKOBBIX MOJI0OC

B Tabnuue 12 npuBeneH mpumMep MacITaOMpOBaHUs aMILTUTYAbI Kaxnoi nognecymerd OFDM B npenenax
Kax10# dpoBoit GOKOBOI MOJIOCHI BO B3aUMOCBSI3H C JKeNaTeTbHON CIIEKTPAIbHON IMIIOTHOCTHIO MOLITHOCTH
JUIST THOPUAHOHN, paCIIMPEHHONH TMOPHOHOW M IMOJHOCTHIO HU(POBOH BOJIH. 3HAYCHHS CIEKTPAIbHOM
IUIOTHOCTA MOIIHOCTH JJsl THOPHIOHBIX BOJIH ONpPEACNCHbl OTHOCHTENBHO OOIIeld MOIIHOCTH
HEMOAYNHUPOBaHHOW aHanoroBod YUM-Hecymieil (mpuHuMmaercs paBHOH 1). 3HaueHHs CHEKTpaJbHOM
IUIOTHOCTU MOIIHOCTH Ul HMOJHOCTBIO LU(POBOI BOJIHBEI ONpEe/ieHbl OTHOCUTENIBHO OOIIeH MOIIHOCTH
HEMOJYJIUPOBaHHOM aHanoroBoit YM-Hecyiielt (mpuHUMaeTcs paBHOM 1), KOTOpasi T0JKHA OBITh Mepe/iaHa B
THOPHUIHOM U paCIIMPEHHOM THOPHIHOM pEeXUMaXx.

2 150 MKC COOTBETCTBYIOT PACCTOSHHIO PACIPOCTPAHEHUS 45 KM.

3 CTaHIII/II/I, CUHXPOHU3UPOBAHHBIC C GPS, OTHOCATCSA K YPOBHIO 1- CpCACTBa nepecaavu, CAHXpOHU3UPOBAHHBIC
c GPS.

4 Vposens II — cpesicTBa nepenaum, He CHHXpOHU3UpOBaHHbIe ¢ GPS.
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TABJIVLIA 12

IIpumepsl MmacmiTadupoBanus noaHecymeidr OFDM Bo B3auMOCBA3H
€ 7KeJIATEeJbHOM CNIEKTPAJIbHOI IVIOTHOCTHIO MOLIHOCTH

Kos¢dunnent
MAaCHITAOHPOBAHUSA
ChnexTpajbHas
O0o3HaYeHne AMILTATYIbI
ILUIOTHOCTh
Boxosbie K03 punuenTa (OTHOCHTEIBHO (1)
Tun BoJTHBI Pexxum . MouHocTu'” B moJioce
MOJIOCHI MacmTadupoBa- 001Ieii MOIITHOCTH .
mupuHoii 1 kI'n
HHS AMILUTATY b AHAJIOTOBOI0 (15H)
YM-curnaJa) Ha
MOHECY Y0
T'ubpunnas MP1 ITepBuunbIe aoL / Aou 5,123 x 1073 -41,39
MP2, MP3, IepBudHBIE aoL / dou 5,123 x 1073 —41,39
Pagm“pe:‘*a" MP11, MP12,
THOPHARAT 1N 1ps, MP6
Iomnocteto  [MPS5, MP6, MP12 |[TepBuunsie az 1,67 x 1072 -31,39
umpposas Bropuunslie as 5,123 x 1073 -41,39
Bropuunble as 3,627 x 1073 —44,39
MS1-MS4
Bropuunsie as 2,567 x 1073 -47,39
Bropuunsie as 1,181 x 1073 -50,39

O CHGK’I‘paJ’ILHaH IJIOTHOCTHh MOIIHOCTHU OTHOCHUTCIIBHO O6H1€ﬁ MOIIHOCTHU aHAJIOI'0OBOI'O YM-curnana CYHICCTBYIOIICTO
WK OTCYTCTBYIOLICTO aHAJIOTOBOT'O UM -curnana.

JIist THOPUIHBIX M PaCIIMPEHHBIX THOPUIHBIX BOJH 3HAYCHMsSI, YKAa3aHHBIC B MPUBEICHHBIX B Tabmuie 12
npuMepax, ObUIH BBIOpaHbI TakK, YTOOBI 00111ast CPEeAHSS MOLUTHOCTD B NIEPBUYHOM HUPPOBOH OOKOBOII monoce
(BepxHell nnu HwxHEH) Obuta Ha 23-21,5 nb (B 3aBUCHMOCTH OT peKMMa) HWXKE, 4YeM OO0Ias MOIIHOCTb
HEMO1yJIMpOBaHHOM aHanoroBoi UM-Hecy1ieil.

JInst moHOCTBIO IM(POBBIX BOJIH 3HAYEHMS, YKa3aHHBIC B NPHBEACHHBIX B Tabmuue 12 mpumepax, ObUIH
BBIOpaHBI Tak, 4TOOBI 00IIast CpeaHssl MOIIHOCTh B MEPBUYHON IM(POBOM OOKOBOM mMojioce (BepXHEH Hin
HIOKHEH) Oblla He MeHee 4yeM Ha 10 ab Bhimie oOINEH MOIIMHOCTH B THMOPHUIHBIX MEPBUYHBIX HU(POBBIX
OokoBBIX monocax. Kpome Toro, 3HadeHust ObUTM BBIOpaHBI Tak, 4TOOBI OOIIas CpeqHSsS MOIIHOCTH BO
BTOPUYHBIX IHU(PPOBBIX OOKOBBIX MoOJoOcax (BepxHel M HIKHEW) Obuta He MeHee yeM Ha 10 n1b Hike oOmieit
MOIITHOCTH B IIOJIHOCTBIO HHU(POBBIX MEPBUYHBIX OOKOBBIX IOJIOCAX.

TABJINIIA 13

IIpumeps! MomHOCTH HH(POBOro cUrHajJa B 00KOBOI 1M0J10Ce BO B3AaUMOCBS3H
¢ 001ell MOIIHOCTBIO M(POBOI0 CUTHAJIA

Oo6miee oTHOMIeHUE U (PPOBOTHH OTHomeHne NU(PPOBOii MOIIHOCTH B 0OKOBOIi M0JI0Ce K AHAJIOT0BOI

MOIIIHOCTH K aHaJ10roBoii (1bH) MourHocTu (1bH)
MP1 MP3 MP11 MP12
MP1 MP3 | MP11 | MP12
L U L U L U L U

-20,0 | -19,2 | 18,5 - -23,0 -23,0 -22,2 -22,2 21,5 | 21,5 - -
-14,0 | 13,2 | -12,5 - -17,0 -17,0 —-16,2 -16,2 —15,5 | —15,5 - -
-10,0 -9,2 -8,5 - —-13,0 -13,0 -12,2 -12,2 11,5 | 11,5 - -
-10,0 -9,2 -8,5 - -11,4 —-15,4 —-10,6 —-14,6 -9.9 —-13,9 - -

— — - -14 - - — - — — -14 -

- - - -8,5 - - - - - - - -8,5
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[Mpumepsl KoH(UTYpanuu, TpeACTaBIcHHBIE B Tabnwuie 13, WITIOCTPUPYIOT TUOKOCTh BBIOOpA HIUPUHBI
MOJIOCKI U MOIITHOCTH IS XKelaeMoro (GyHkiuonupoBanus. CrcreMa MOXKET ObITh CKOH(QUTYpHUpOBaHA s
YJIOBJIETBOPECHHUSI TPEOOBAHUSIM TPOITYCKHOM CIIOCOOHOCTH M YCTOHYMBOCTH C YYETOM PEalbHBIX yCIOBUH
COCYIIIECTBOBAHMS. DTO MOKET JJOCTUTATHLCS OJIaroapsi HCIIOJIb30BaHUIO Pa3IMYHBIX KOHPUTypaIiuil IIMPUHEI
MOJIOCHI, UCTIOJIL30BAHUIO OJTHOW WIIM JBYX OOKOBBIX TIOJIOC, BEIOOPY 00IIel MOITHOCTH MIU(PPOBOTO CHUrHAa
Y MHIMBUIYaIbHON YCTAHOBKE YPOBHS MOITHOCTH KaXKI0H OOKOBOM MOJIOCHI.

5 CrnekTp U1 THOPUIHOTO pesKuMa

HudpoBoii curHan nepenaeTcs B MEPBUYHBIX OCHOBHBIX OOKOBBIX TOJI0CAX ¢ KAXOW CTOPOHBI aHAJIOTOBOTO
UM-curnana. Kaxmass mepBudHass OCHOBHas OOKOBas MOJI0OCAa COCTOWUT M3 JECSITH YaCTOTHBIX yYacTKOB,
KOTOpBIE pacTupeneeHbl moaaecymumM 356—545 wmm ¢ —356-i mo —545-10 (cM. pucyHok 28 u tabmuiry 14).
[Mogaecymue 546 u—546, Takke BXOIAIIME B TIEPBUYHBIC OCHOBHBIC OOKOBBIC ITOJIOCHI, SIBJISIFOTCS
JTOTIOTHUTEIHHBIMH OTIOPHBIMH TIOJHECYIIIMMH. AMIUIMTY/Ia TIOJHECYIIeH B Ipe/iesiaX MepBUYHON OCHOBHOM
OOKOBOI IOJIOCEI PaBHOMEPHO MacmTaOupyeTcs IMyTeM NpUMeHeHHS Kod(hQUIeHTa MacmTabupoBaHUs
AMILTUATY JTBI.

PUCVHOK 28

CreKTp ruOpUAHOI BOJIHBI — peskuM o0cayxxuanust MP1

Hizxusis nudposas
00 KoBa sl MOVIO Ca

Bepxnsas uuppoBas

IMepBuu-
KOBa sl MaIO0ca
Hasi
IlepBuu-
Jonanuu- Avmmtyma [T l-l:afl ]
TeJIbHas OcHo cHast AMIUTHTY 60KOB 0¥ TToMOC|BI
onopHas 60KOB Oif 110J10CHI Macmradu- Honortu-
TIONHECY Mac mrabu- poBaHHas OCHO BHas TEJIbHast
POB aHHas ¢ k03 nuu- OITOpHas
¢ k03¢ pum, € HTOM 2 oy OJTH €C y1ast
" g
AnanoroBbl it UM-curuaJ
10 yacToTHBIX 10 yacToTHBIX
Y4acTKOB Y4acTKOB
—198,402 I'g -129,361 I'y 0 I'm -129,361 I'y —198402 Ity
No. —546 No.-356 No. 0 No. 356 No. 546

BS.1114-28
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TABJIULIA 14
CBoagnas nHopManus 0 cIeKTPe THOPUAHOI BOJIHBI — pexkuM odcayxkuBanus MP1
YacroTsl
Viopso- MOAHECYIIHUX Koaddu-
Yucao (ot ueHTpa- IUEHT Jnana3on
BoxoBas Yyenue HnrepBan o
YaCTOTHBIX JIbHOI Macmradu- 4acToT 3ameuaHus
noJioca YACTOTHBIX | MOJHECYIIMX
Y4aCTKOB 4acTOThI poBaHus T)
Y4acTKOB
KaHaJia) AMILUTMTY/IbI
(T'm)
Bepxusis 356 ¢ 129 361 B(‘)‘;;‘J’;a;fem o
TepBUYHAs 10 A o o Aoy 69 041 f)[no HVIO y
ocHoBHaA 546 198 402 pry
noaHecyuywo 546
Hwxnss c-356 c—129 361 B;E;?sz:enbﬂ °
MepBUYHAs 10 B o o gL 69 041 f)[no o y
ocHOBHas 546 ~198 402 Py
noAHecy1yo —546
6 CriekTp VISl pacCIIMPEHHOr0 THOPUAHOT0 peRuMa

PacmmpenHas rubpuaHas BoJIHA CO3JaeTCs MyTeM J00aBICHUS IEPBUYHBIX PACIIMPEHHBIX OOKOBBIX MOJOC K
NEPBUYHBIM OCHOBHBIM OOKOBBIM I10JIOCaM, UMEIOIIUMCA B I'MOpUIHON BojHE. B 3aBucuMOCTH OT pexuma
00CITy’)KUBaHUSI CO CTOPOHBI BHYTPEHHEW I'paHHLIBI Ka)KAOH MEpBHYHON OCHOBHOW OOKOBOH MOJOCHI MOTYT
ObITH 0OABJICHBI OJIWH, JIBA WM YETHIPE YaCTOTHBIX ydyacTka. Kaxxaas nepBruyuHast OCHOBHas1 OOKOBas mojoca
COCTOMT U3 JIECSTHM YAaCTOTHBIX YYAaCTKOB M JIOMOJHUTEIHHOM OMOPHOM MOJHECYIIEH, BKIIOYAIOIIEH
nogHecymme ¢ 356-i mo 546-10 wim ¢ —356-i1 mo —546-10. Bepxuue nmepBUYHBIC pacIIMPEHHBIE OOKOBBIC
MOJIOCHI BKIIOYAIOT mopHecymme 337-355 (oauH 4acTOTHBIN y4acTok), 318—355 (1Ba 4acTOTHBIX y4yacTka)
nin 280355 (ueTpIpe 9acTOTHBIX ydacTka). HikHre mepBHUUHBIE pacIMpeHHBIE OOKOBbIE TIOJIOCH! BKIIOYAIOT
nogHecymue ¢ —337-i mo —355-10 (0AMH 4acTOTHBIN yyacTok), ¢ —3 18- mo —355-10 (aBa YaCTOTHBIX yyacTKa)
i ¢ —280-i mo —355-10 (4eThipe YacTOTHHIX y4dacTka). [lomHecyye B mepBUYHON pacIIMpPeHHON OOKOBOM
M0JIOCE PAaBHOMEPHO MAacLITA0MPYIOTCS € TeM ke K03()(UIUMeHToM MacITaOupOBaHUsI aMIUTUTYABI dor WU
aou, YTO W TIEPBUYHAS OCHOBHAsi OOKOBasl mmojioca (CM. pUCYHOK 29 u Tabnuy 15).

Hwxnss
DooBast

PUCYHOK 29
CrnexkTp pacmiMpeHHO rHOPUAHOI BOJIHBI — peskuMbI 06cayxuBanuss MP2, MP3, MP11, MP12, MP5 u MP6

AMmTYR

Bepxusis
OoxoBast

1w p oB asi nojioca

e G0KOBOI MTOJIOCHI, TlepBuy-

uupos ast nosoca e

L P éMlLﬂtlyAa MH.CLUT&GMIDBH.HHM Hast

JIOTIQIHM Te JIbH ast Mepsuu- OOKOBOM _I1QIOCKL, ¢ ko i eH-

f— ep Maciratn- o Jlomom HTe b Hast
Hast Gbu

TIOHE CyILast poBaHH AT OcHoBH ast ol opHast

Pac umpenrasi TIOILH ecy 1Rt

N

~198402 Tir
(No-546)

OcHoBHast

IPa

10

Y acTOTHBIX Y4 aCTKOB

1, 2 wm 4
JAC TOTHBIX|

ywacTKa

AnayoroBblii UM-curHaJx

/

YacTOTHBIX Y4 acTKOB

~129361 Ta
(Ne-356)

122,457 Tt
(Ne-337)

—115553 Tit

1

115553

1224

29361 '
(Ne 356)

A57 T

(Ne337)

Tt

198,402 Tix

(Ne 546)

—101,744 Tix
(Ne—280)

101,744 Tix
(Ne 280)

(Ne-318) (Ne318)

BS.1114-29
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TABJIUILIA 15

KpaTtkas uadopmanus o cneKkTpe pacimimpeHHol rudpuaHoi
BOJIHBI — pexXuMbl 00cay:xuBanusas MP2, MP3, MP11, MP12, MP5 u MP6

YacTorsl Korpu-
Yuciao Yropsizo- TOAHECY X IHEeHT Juana3on
BoxkoBasn YyeHHe Hurteppan | (oT meHTpaJb-
noJioca HACTOTHBIX |- eroTHBIX MOJHECYINHUX | HOH YacTOThI macurragu- Hacror 3aveuanis
Y4YacTKOB poBanus (To)
Y4acTKOB KaHaJ1a) AMILTHTY b1
(')
Bepxusis 356 ¢ 129 361 Bramouaer
nepBUYHas 10 A o no agy 69 041 AOTIONTHUTCIIBHYIO
OCHOBHas 546 198 402 ofopryIo
nogHecyuryio 546
Brunrouaer
Hwxnsas c-356 c—-129 361 JIOTIOJTHUTENBHY IO
MepBUYHAs 10 B o () agL 69 041 OTIOPHYIO
OCHOBHasi —546 —198 402 MOHECY Ty IO
—546
Bepxwnss
nepBUYHAs ¢ 337 ¢ 122 457
pacipeHHas 1 A o o agu 6 540 He umeercs
(1 wacroTHsIi 355 128 997
Y4acTOK)
Huwxuss
MepBUYHAs c-337 c—122 457
paciipeHHas 1 B no o agL, 6 540 He umeercs
(1 wacroTHsII =355 -128 997
Y4acTOK)
Bepxwnss
MepBUYHAs c318 c 115553
pacuMpeHHas 2 A o 110 agy 13 444 He nmeercs
(2 yacToTHBIX 355 128 997
y4acTka)
Huwxnss
MepBUYHAs c-318 c—115553
paciiMpeHHas 2 B o o aoL 13444 | He umeercs
(2 9acTOTHBIX -355 —128 997
ydJacTka)
Bepxusa
IepBUYHAs c 280 c 101 744
pacuMpeHHas 4 A o o agu 27253 He umeercs
(4 gacTOTHBIX 355 128 997
y4acTka)
Huwxuss
MepBUYHAs ¢ —280 c—101 744
pacuMpeHHas 4 B o o agL 27253 | He nmeetcs
(4 yacTOTHBIX -355 -128 997
y4acTka)
7 Cl'leKTp JJI IIOJIHOCTBIO lII/l(l)pOBOFO peKuMa

[MomHoCTEIO IIH(POBaAst BOIHA CO3/IAETCS IMYTEM U3BSTHSI aHAJIOTOBOTO CUTHAJIA, IOJTHOTO PACIIHPEHUS TOJIOCHI
YacTOT MEPBUYHBIX ITU(PPOBBIX OOKOBEIX IMOJIOC U JOOABJICHUS BTOPUYHBIX OOKOBBIX IMOJIOC OOJIee HU3KOU
MOIITHOCTH B OCBOOOJMBIIEMCS clieKTpe aHanoroBoro YM-curnana. CrekTp MoIHOCThIO IU(GPOBOH BOIHBI
rokasaH Ha pucyske 30.
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PUCVYHOK 30
CHeKTp NoJHOCTHI0O HH(POBOi BOIHBI — pe:KUMbI 00caykuBanus MPS, MP6 u MP12, MS1-MS4

Huxusist undposasi GoxoBasi moioca Bepxusisi upugposas 60koBast moioca

Jlonaindr esibHast

Il : :
| e pay I Broprrms Broprms —'—l'lepmum—| ompaas
[0/ HEC yIiiast
JlomoyH uT erb Ha st Ammtyna AMl'lJ'MuTyfla
oncpran 6 OKOBOIA TI0JIO CB, 6 0k0BOIA 11OTIO CBI, [ Ocuosian
oI Hecymas MacIIT ab HpOBa HH ast Mac a0 HpoBaH Hast
O cH OB a1 ¢ K00 (b M1 1 eH TaMU © K09 (MM eH Ta MR, p——
a,— a, A, — sy A
C L PC HiTast
8 h 3antuine HHast 3a i exH as| §
£ . BB
>§ g | OcHoBHas | OcuoBHast \ § g%
Z e 4 4 10 yacroTHBIX =
@LE E ac TO THBIY . Pac umperasd kiac 1o rpn P gk@ Q
= E2 ymeTRa CIIHp CHHAS I>< yuacTka Y4acCTKOB b% =
+H L] [T - 2
Eig = 0w : =i
] _;é § 10 yacTorHBIX HaCTOTHBIX 2 5 3 =
3 1aC TOT Hbl aCTKOB 5
E go g yaacTka Y1acTKOB v § E
: Janinannnnn
4 - y
—69.404 Tiy o0rn 69,404 Tt |
198,402 T 129361 T'n —97021 Tip Ne-19D) Ne 0 MNe191) 97021 1y 129361 T 198402 Tit
(Ne-546) (Ne™-356) Ne—267) (Ne267) (Ne356) (Ne 546)
—101,744 Tix 101,744 T
(Ne-280) (No 280)
J1OTI0 JIHHT €J1b Ha st JloTio JTHATE JTb Hast JIOmoNmHAT eTbHast
oo pHast OTIOpHA 5T orop Hast
10 JIHEC yas O HE Cy 111 ast MO He Cylas
—101381 T 101 381 'y
(Ne-279) (No279)
BS.1114-30

[ToMuMO HECATH OCHOBHBIX YACTOTHBIX YYacCTKOB B KaXKIOW HCIOJIB3yeMOH MEPBHYHON OOKOBOH I0JIOCE
MOJTHOCTEIO IIU(POBOI BOJTHBI HIMEETCS YSTHIPE PACIIMPEHHBIX YaCTOTHBIX y4acTKa. B Kak01 HCIoib3yeMon
BTOPUYHON OOKOBOW TII0JIOCE TaKKE HUMEETCS JECATh BTOPHYHBIX OCHOBHBIX M YETHIPE BTOPUYHBIX
paCIIMPEHHBIX YacTOTHBIX y4acTka. OJHaKo, B OTIMYHE OT IMEPBHYHBIX OOKOBBIX II0OJIOC, BTOPUYHBIC
OCHOBHBIE HaCTOTHBIE YUACTKH OTOOpakaroTcst Oirke K EHTPY KaHaja, a paCIInPEHHbIE YaCTOTHBIE YIaCTKH
— JaJybllie OT LEHTpa KaHana.

B kaxxmoil BTopu4HOM OOKOBOW MOJIOCE TAaKXKE COACPKUTCS HEOONbIIas BTOPUYHAS 3alIUILEHHAs 00JIacTb,
coctosimas u3 12 momuecymux OFDM u onopsbix nogHecymmx 279 m —279. DT OGOKOBBIE MOJIOCHI
Ha3bIBAIOTCS 3AIIMIICHHBIMH, MOCKOJIBKY OHH PACIIOIOKEHBI B 00JIaCTH CIEKTpa, B KOTOPOil HamMeHee
BEPOSITHO BIMSHUE aHAIOTOBBIX WM IM(POBBIX MoMeX. JlOMmoNHUTENbHAS ONOpHAs MOJHEeCYINas
pa3memaercsi B eHTpe kKaHasia (0). YmopsimoueHHe YacTOTHBIX YYaCTKOB BO BTOPHYHOM 3aIIMIIEHHON
00JIaCTH HE MMPUMEHSIETCS, MOCKOJIBKY 3Ta 00J1aCTh HE COACPIKUT YaCTOTHBIX YYACTKOB.

B xaxxnoii BropuuHON OCHOBHOM OOKOBOIl mosoce copepkarca moaHecymue ¢ 1-if mo 190-r0 unu ¢ —1-i
mo —190-10. B BepxHIOI0 BTOPUYHYIO pacCHIMPEHHYI0 OOKOBYIO IOJIOCY BXOAST MopHecymme 191-266, a B
BEPXHIOIO BTOPHYHYIO 3alIHIICHHYI0 OOKOBYIO TIOJIOCY BXOST MOHECYIUe 267278, MIIF0C TOTMOHUTEIbHAS
oropHas mojiHecymas 279. B HHKHIOI BTOPUYHYIO PaCIIUPEHHYI0 OOKOBYIO MOJOCY BXOJIST MOJHECYIIUE C
—191-i1 mo —266-10, a B HIXKHIOK BTOPUYHYIO 3alIMIICHHYI0 OOKOBYIO TIOJIOCY BXOJIAT MOHECYIIUe ¢ —267-i
mo —278-10, TUIIOC JOMOJHUTENIbHAS OmopHas momHecymas —279. OOmas mojoca 9acTOT BCETO CIEKTpa
MOJTHOCTEI0 UG POBOTO curHana cocTtaBisieT 10 396 803 I'n. [loxHecymue B OOKOBBIX MOJ0CaX MEPBHYHON
OCHOBHOM M TEpPBUYHOW pACHIMPEHHOW OOKOBBIX TIOJOCaX MAacHITabUpYIOTcst ¢ KodhdUIeHTOM
MacImTaOMpOBaHUs AaMIUIMTYABI do. WIH axi. llogHecylue BO BTOPUYHOW OCHOBHOH, BTOPHYHOMN
paclIMpeHHOM W  BTOPUYHOM  3alIMIICHHONW OOKOBBIX IIOJIOCAX  OAMHAKOBO  MAacIITaOMpPYyIOTCS
¢ K03 PHUIHEHTOM MacCIITAOUPOBAHMUS AaMIUTUTYbI, UMEIOIIUM YEThIPE AUCKPETHBIX YPOBHS d41—A7L I d4u—
asu (eM. pucyHok 30 u Tabmuity 16).
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TABJIAIIA 16

Kparkas undopmanus o cnexrpe noJHOCTHI0 HU(PPOBOii
BOJIHBI — pe:KkUMBI o0cayxxuBsanus MP5, MP6 u MP12, MS1-MS4

YacroTbl
Viopsizo- MOJHeCYLIHX Koy du-
Boxosast Yucio qeHme 7 (—— (oT ueHTpa- LUEHT Junanazo
YaCTOTHBIX P JIbHOM MacIITadu- | H 4acToT 3ameuanus
noJioca YaCTOTHBIX | MOJHECYLIHX
Y4YaCTKOB 4ACTKOB 4acTOThI poBaHus (T'w)
y KaHaJa) aMILIUTYAbI
(')
BepxHsis 356 ¢ 129361 BKE“;‘;&;TT -
MepBUYHASL 10 A 1o 1o ayy 69 041 ggoo o CIbHYIO
OCHOBHas 546 198 402 PHy
nojHecyuryio 546
Hipkrss ¢ 356 ¢-129 361 Bowower
NepBUYHAs 10 B o o ajzl, 69 041 f)[no 0 Y
OCHOBHas ~546 ~198 402 Py
nojHecy1yo —546
Bepxua ¢ 280 ¢ 101 744
ZIC)LHH oH- 4 A 1o 1o ayy 27253 He nmeercs
pactinp 355 128 997
Hast
Em};xf{ . ¢ 280 ¢ —101 744
:p HDCH- 4 B o o ajl, 27253 He umeercs
paciipe -355 ~128 997
Hasi
BTOpUYHAs 10 B o o aqu—ajyu 69 041 g ODHVIO Y
OCHOBHas 190 69 041 1TopHy
noanecyuyto 0
Huwxuss c—1 c—-363
BTOpHYHAs 10 A 1o 1o aq1—a7jL 68 678 He umeercs
OCHOBHast —190 —69 041
Ef;’;:jjaﬂ ¢ 191 ¢ 69 404
4 B o o aqu—a 27253 He umeercs
Pactiper- 266 96 657 AUy
Hast
BHT“’KEEE o ¢-191 ¢ —69 404
op 4 A 1o 1o aql—ajL 27253 He nmeercs
PacHupeH- -266 96 657
Hasi
e
p Henpumenumo | Henmpumenumo o o aqu—ajyu 4360 A Y
3alIHIICH- 279 101 381 OTIOPHYIO
Hast noaxHecyuyto 279
- c-267 | 97021 ronomme
op Henpumennmo | Hempumennmo 1o 1o aql—ajL 4360 A1OTIO IbHYIO
3aIUIICH- 2579 101 381 OIOPHYIO
Hast noaHecyuymo —279
8 IIpeneJnl u31y4eHui

Perynupyemsblil ypoBEHb MOIIIHOCTH OOKOBOH MOJIOCHI HAPSIY CO CHEKTPAIbHBIM (POPMHUPOBaHUEM LIM(DPOBBIX
MTOTHECYIITUX JIeTIaeT BO3MOXXHON TOHKYIO HACTPOMKY CHEKTPaJIbHOMN MJIOTHOCTH MOIITHOCTH B COOTBETCTBUH C
9KCIUTyaTallHOHHBIMU YCIOBUSMH. Bo3MokHA KOHQHUTYpanus, 00ecTieunBaloias aJeKBaTHOE COTJIaCOBaHUE C
YPOBHSIMH M3JIy4€HUS, KOTOPBIE ONPEAEISIOT MECTOIMOJIOKEHNE, KOHKPETHBIE YCIOBHS COCYIIECTBOBAHMUS,
peKUM  pabOTBl M  BO3MOXKHOCTH JIAaHHOTO —HCIOJIB3YEMOTO  PaJUOBEIIATEILHOTO  000pYIOBaHMUSL.
[IpenocTaBnstoTCs TUIOBBIE KOHPUTYPAIUH JUIS COTTIACOBAHMS C TAKUMH Pa3THYHBIMK YKCIUTyaTaIlHOHHBIMU
YCIIOBUSIMHU.
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8.1 peness! u3nyuennii as padorsl IBOC ¢ npumensiemoii B Paiione 2 anajiorosoii Mmackoit

YpoBHM MOIIHOCTU THOPUIHON M MOJHOCTHIO LU(POBOI MOJHECYIINX AOJDKHBI HAXOAUThCA B Ipeaeiax
Macok m3nydeHud UM-curHanoB. B tabmure 17 mpuBOIUTCS NMpUMEP MAaCKH, HCIIONB3YEeMOW OTHOW M3
apmuauctpauuii (Coeaunennsie Ltater Amepuku, CBon genepanbueix HopMatuBHBIX akToB (CFR), Tom 47,
myHKT 73.317).

TABJINIIA 17

IIpenennsl u3a1ydyeHnid B 3aBUCUMOCTH OT OTKJIOHEHHS 110 OTHOLIEHUIO K YaCTOTe Hecyllei
st YM-kanasioB B CoequHenHbIx LlITaTax AMepuku

OTK/10HEHHUeE M0 OTHOLICHHIO CnekTpajibHasi IIOTHOCTb MOITHOCTH OTHOCHTEJILHO
K 4acToTe Hecyluei HeMOJy/JIMPOBaHHOH aHanorosoii YM-Hecymeit
(xI') (nbu/kl ')V
120-240 -25
240-600 =35
Bonemre 600 —80 nm —43 — 10 logjo x (6epercst HaMMeHblIee 3HaYEeHHE), TIIE X —

MoIHOCTh (BT); OTHOCHTCS K 00IIIeit MOIITHOCTH HECYIICH Ha BBIXOJIC
nepenaTynka

) Usmepenns ObLIM MPOBEIEHBI MyTEM YCPEIHEHHS CIEKTPAIbHOM IIIOTHOCTH MOIIHOCTH B MOJIOCE INMPUHOH 1 KI'I
10 BPEMEHHOMY CEeIMEHTY JTHTEIBHOCTEIO | c.

Ha pucynke 31 mpenacraBieHbl mpenensl HW3MYYEHUH THOPHUIHOW W PACIIMPEHHON TMOPHIHOW BOJHBI
B Aenubenax OT BCEX HCTOYHMKOB OTHOCHUTEIBHO MOIIHOCTH HEMOIYJIHMpPOBAHHOW aHATOTOBOW HECYLIEH,
m3MepeHHoi B mostoce muprHO# 1 kI, CocTaB mpenenoB N3IIyICHHUH TTOJTyYeH Ha OCHOBAHHHA COBMECTHOTO
MPUMEHEHUS! OTACNBHBIX MPEACIIOB M3IyUYeHUN Uil KaKaoi u(poBoil OOKOBOW MOJOCHL. DTO M3MEpPEHHE
M3ITyYEHUI OXBATHIBAET BCE CTOUYHUKH, BKIIFOYASL:

— (hazoBeiit mym Bo30yaurens IBOC; u

— OPOIYKTHl B3aMMHOW MOAYJALMH mnepenaryuka. B tabmumax 17, 18, 19 u 20 3t ypoBHH ObLTH
CKOPPEKTUPOBAHBI JUIs IIPEICTABICHUS YPOBHS, HAXOIAIIEr0cs HIKe Macku n3inydeHuii 0 nbH.

TABJIMIIA 18
Ipeneant momuocT uudppoBoii necymeii IBOCY

TloaHoCTHIO HM(DPOBOIT peskuM

T'uGpuanbiii pesknm Hecymue curaaioB BTOPMYHBIX

Hecymue ocHOBHOI NporpaMmbI
AOMOJTHUTEJIBHBIX YCJIYT

-31,39 -31,39 -36,39

(' HoMuHanbHas CIEKTpajibHas INIOTHOCTH MOIMHOCTH B I10JI0ce MUpHHOi 1 K['I II0 OTHOLIEHHIO K STAIOHHON Macke
CFR 0 gbn.

8.1.1  Ilpepensl u3ay4deHuii mpu padoTe B rTHOPUIHOM peKUMe

IIIym oT Bcex MCTOYHWKOB, HCKIIOUas 4acToThl Mexay 100 m 200 k[ 1, u3bsaThIe M3 HECyIIeH, BKIIIOUYas
¢azoBsrif mrym Bo30yauTesst IBOC v mpoayKThl B3aUMHON MOIYJIALIMN, COOTBETCTBYET IpeiesiaM, yKa3aHHBIM
Ha pucyHke 31 u B Tabnuue 19. Huxke kpaTko nznoxkeHsl TpeOoBaHus; 3HaUueHHS B IBH OTHOCSTCS K THIIOBOI
Macke aHajioroBoro UM-curnajna, ompeneneHHOW B Tabmuie 17, mudpoBbIX OOKOBBIX IOJOC B IOJIOCE
mupuHOn 1 KI'mI.

I[MPUMEYAHUE. — ®aktuueckre BepXHssI U HWKHSS OOKOBBIE MOJOCHI MOTYT OTJIIMYATHCS MO YPOBHIO MOIIHOCTH.
B OIIPEACICHHBIX KOH(l)I/II‘ypaIII/IHX MOXKECT HUCIIOJIB30BaThCs TOJIBKO OJHA 0OOKOBas I0JI0ca.
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PUCVHOK 31

[penebl n31y4eHHW B THOPUAHOM peKMMe CHCTEMbI IBOC*
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Orwionenne yacTots! (K1)

Turosast Macka U3Jyd eHuii [uist paGoTh! ¢ aHanorosbiMu YM-curnanmamu
——— Cocras npeenoB U3TydeHHH JIBYX OOKOBBIX MO0 C I THOPHIHOrO MIPACIITUPEHHOr0 ' puIHOTO PeXUMa

——— HomuHansHast cHeKTpaTbHas MJI0THO CTh MOITHO CTH 1M G poBoii Hecyme i

= -=+* HoMHHAIBHAs CTICKTPRILHa TLII0THOCTb MOLIHO CTH aHAIOr0BOI HecyImel BS.111431
TABJIMIIA 19
IIpeneJbl H31y4YeHU B THOPHAHOM pexuMe
O ™
(') y (xBu/xT')
0-50 -74,39
92,5 -61,39
100-200 =30
207,5 -61,39
250 -74,39
> 600 -80

8.1.2  Ilpepennl u3ay4eHHil npu padoTe B NOJHOCTHIO HU(PPOBOM pexumMe

IIym oT BCeX MCTOYHMKOB JUIsI 9acTOT, M3BATHIX NpH OTKIOHEHHH Ooinee weM Ha 200 x['11 oT HecyIiew,
BKITI04as (a3oBblid myM Bo3Oyautesnst IBOC u mpoayKThl B3aMMHONW MOAYJISLUH, TODKEH COOTBETCTBOBATH
mpenenaM, ykKa3aHHbIM Ha pucyHke 32 u B Tabnmime 20. B momHOCTBIO HUGPOBEIX peXUMaxX paHee
MIPUCYTCTBOBABIIMH (@ Terepb U3bTHIIN) aHAIOroBbiii UM-CcUrHaa MOXKET ObITh 3aMEHEH JIOTIOTHUTEIbHBIMH
(BTOpUYHBIME) OOKOBBIMHE TTOJTOCaMU. OHAKO MPH KOHOUTYPUPOBAHUHN YPOBHEH MOITHOCTH OOKOBBIX ITOJIOC
Macka aHanoroBoro UM-curHana mo-npekKHEMY YYHWTHIBaeTCs. Huke KpaTKo H3JI0XKEHBI TPEeOOBAaHUS;
3Ha4YCeHHUS B JbH OTHOCATCS K THIIOBOWM Macke aHaioroporo UM-curHaiia, omnpeaesieHHON B Tabimie 17,
M(POBBIX OOKOBBIX MOJIOC B MOToce mupuHoi 1 kI .

[MPUMEYAHUE. — ®aktuueckue BepXHsSI U HWKHSS OOKOBBIE MOJOCHI MOTYT OTJIIMYATHCS MO YPOBHIO MOIIHOCTH.
B ompeneneHHBIX KOHPUTYPALUSIX MOKET UCIIOIb30BAThCS TOJIBKO 0J1HAa OOKOBast MoJ0ca.
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PUCVYHOK 32

- *
Ipenens u3J1y4eHH’ B HOJTHOCTbIO HHPPOBOM peKHMe

63
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Orxsionenne yacToTsl (K 1)

+ Tunosas Macka U3JlydeHU i 17 paborel ¢ aHagorobiMu UM-curnanamu
=== CocTaB npe/IeNiOB H3JIyd €HHIl YeThIPEX OOKOBBIX MONOC 1 MOTHO CTHIO U(POBOrO peiKUMa

HomuHasbHas CIIEKTpasbHast TIIOTHO CTh MOIIHO CTH 1M () pOBOIT Hecymeit

— — - HomuHampHas crieKTpajbHas MIOTHO CTh MOIITHO CTH paHee paboTaBIeil aHANOTOBOH Hecymei

450 500 550 600 650

BS.1114-32

Hwmwxe kpaTko u3I0KeHbl TpeOoBaHMA; 3HaueHHs B ABH OTHOCATCS K THUIIOBOM MacKe aHaJIOroBOIO
YM-curnania, onpeaenaeHHon B Tabuune 17, unppoBeIX O0KOBBIX MOJOC B MoJ0ce MHUpHHOH 1 K[ 1.

TABJIMLIA 20
IIpenessl n3ay4eHnii NOTHOCTHIO HM(PPOBOT0 CHTHAIA
OTKJI0HEeHHE YaCTOThI
OTHOCHTECJIBHO YaCTOThI YPOBBH])
HecyIei (nbu/xI'n)
(xI'm)
0-100 —35
100-200 -30
207,5 —-63
250 72
300 -85
> 600 -90
8.2 peness! u3nyuennii as padorsl IBOC ¢ npumensiemoii B Paiione 1 anajorosoii mackoit

B ETSI EN 302 018-1 mpexncrapiieH nmpuMep MacKd, UCIIOJIB3yeMOW OHOW W3 aAMHUHHUCTpanuid B EBporre.
Perynupyemoe cnektpanpHOoe (opmupoBanue IudpoBeix nogHecymmx IBOC ckoHurypupoBaHo s
YAOBIETBOPCHHS TPEOOBAHUI K Tpe/esiaM U3Iy4YeHUH, a udpoBas OOKOBas MOJI0Ca COOTBETCTBYET MacKe.
Takue TUIIOBBIC KOH(UTYpaLMK PECIIOB U3TydeHHi B 00K0BBIX mmostocax IBOC onpexneneHs! Ha pucyHke 33
BO B3aMMOCBSI3U C MAaCKOM aHanoroBbix UYM-u3nydenuii 3Toil agMUHUCTpaluy. JJaHHbIe IpeAeNioB U3TyUYeHU N
mpuBeieHbI B Tabmuiiax 21 u 22; 3Ha4eHus B AbH OTHOCSATCS K THIIOBOM Macke aHanoroporo YM-curnaina.
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PUCVHOK 33

Ipenesnl n3ay4dennii B 60koBbIX mojocax IBOC*
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Orxronenue yacrorsl (xI'm)

TunoBast MacKka U3JIyd eHHU i 1711 pabOThI ¢ aHaoToBeIMU UM-cHTHaIaM 1

Tpenens u3nyueHwmit aist i poBoit 6okoBoii momocsl  IBOC
MPH KOH (UT ypari M v ¢ mu piaHor oo ¢bi 100 kI

[penens! m3nyaennit xus nup poBoit 6oxoBoii monocsr  IBOC
pu KOHQ)mypaunncmnpuHog nosiocel 70K 11 BS.1114-33

TABJINIIA 21

IIpeness! n3nyvennii ans 6oxkosoi monocsl IBOC 1s1 pesxuMoB padoThI
¢ mupuHoii 6oxoBoii mosocnl 100 kI'n

OTKJIOHEHHE YACTOTHI OTHOCHTEILHO
YACTOTHI HeCyLeii (y]];m;zem,
(xI') nbH/kI ')
50 kI 90
57,5 k[ e
100 xI'nx 62
150 xI'ng 725
181 T %0
500 k' 00
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TABJIVLIA 22

IIpenesnl u3aydenuii ajst 6oxoBoii mosocsl IBOC nJ1s1 peskuMoB padoThl
¢ IIMPUHOIi 60K0BOM moJiochl 70 k'

OTKJIOHeI;III;(:: T'-loachTIOII:; OI'II‘II;;CMTeJILHO Vposens
(') y (nbu/kI'w)
35kl —-18.,5
42,5 x['g -51,5
100 k' -62
135 k' =71
166 xI'11 —88.,5
500 xI'1g —88.,5
9 KpaTtkoe u3ino:xxenue pe3yibTaToB JA00PATOPHBIX UCHBITAHUI

Pe3ynbraTel mabopaTOpHBIX UCHIBITAaHUHA U(PPoBOH crcTeMbl C KpaTKO M3T0KEHBI HIDKE. VICToIb30BaHHBIC
npodunu 3amupanusi, o0o3HadeHHbIe Kak ObicTpele B ropoae (bI), mennenusie B ropoge (MI), ObicTphie
B cenbckoir MecTHOCTU (BC) mim ObIcTphle, 00YyCIOBIEHHBIE NPEMSATCTBUSIMU penbeda mectHocTH (IIPM),
HNPUMEHSUTICH HE3aBUCHMO IPYT OT Apyra K MOJE3HOMY CHTHATy M KaXJIOMY HUCTOYHUKY IOMEX. YPOBEHb
MOMEX JAaeTCs B €ANHHULAX [1Bycr, KOTOPBIC ONPEACTIAIOTCS KaK JeIHOeIbl OTHOCUTEIHHO O0IIel MOITHOCTH
MOJIE3HOr0 THOPUAHOTO cHurHana. s KakOoro HCHBITAaHHMS YacTOTHI MOSABICHUS OIIMOOYHBIX OJIOKOB
B TabmuIe 23 mepedncieHsl CIeHapuu MOMeX, IIPH KOTOPBIX MPOBOAMIOCH JAHHOE HCTIBITaHHUE, OTHOILICHUE
C4/No (nb/T't), npoduiib 3aMupaHusi, YPOBEHb IIOMEX M U3MEPEHHAs YacTOTa MOSBJICHHS OJIOKOB C OIIIMOKaMHU.
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TABJIMLIA 23

PesynabTaThl HCcHBITAHUH NMOKa3aTeel pa6oTsl ruopuaHoii UM-cucremsl DSB IBOC

Bxoanbie napamerpsl

H3smepenns

Cy0beKTHUBHAasI OlleHKA

Hudpossbie aHAJIOr0BOI0 3ByKa
XapaKTePUCTUKH Ha Hu(ppoBOM nopore
HcnbiTanus casimumoctH (IIC)
1-it 2-i Yacrora
Onun . . Cy0beKTHBHOE
Cu/No coceaHUIl | coceHMIt MOSIBJIEHUS .
3amupanue | KaHaJ Daiin yXyAlIeHue
(ab/T'm) (1Bxes) KaHaJ KaHaJ 0J10K0B ABYKA
e (HB)I(QJI) (}IBmeu) C OIIMOKAMH Yy
layccoB mym 54,1 0,16
(oTcyTcTBUE 545 0.032
3aMHUpaHuii/ 2 2 audiol.wav Caplmumoe
OTCYTCTBHE 551 0.0029
omex) ’ ’
55,4 0,8
56,4 bI' 0,056 audio2.wav Crnplmmmoe
57,3 0,012
59,3 0,106
60,4 Mr 0,054 audio3.wav CIIpIIIMOE
JleBaTumnyueBoe 61,4 0,0202
3aMUpaHue 55,9 0,6
56,8 BC 0,087 audio4.wav Crnprmmmoe
57,8 0,007
55,9 0,317
56,9 T1PM 0,026 audio5.wav Crnprmmmoe
57,8 0,001
61,5 0,075
62,4 bI' -6,0 0,045 audio6.wav Crplmmoe
63,4 0,00842
59,4 0,077
N 60,3 BI' -18,0 0,012 audio7.wav Crnprmmmoe
omexa 1o
1-My cocenHeMy 61,3 0,006
Kamany 58,2 0,0735
59,2 bI" -24,0 0,0109 audio8.wav Crplmmoe
60,1 0,005
57,2 0,0287 )
bI' -30,0 audio9.wav Crplmmoe
58,2 0,0082
ITomexa o 57,9 0,1
2-My coceiHEMY 58,9 BI’ 20,0 0,018 audiol0.wav Cablumoe
Kamany 60,5 0,00085
60,2 0,013
61,3 BT -10,0 0,0097 audiol Lway | >4 1PeAcnoM
TOYKH OTKa3a
Tlomexa 65,3 0,00014
B COBMEIIICHHOM
—— 58,4 0,013
59,3 BI' -20,0 0,0011 audiol2.wav Crplmumoe
60,4 0,00035
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9.1 Iloxka3aTenn padoThI PH rayccoBOM IIyMe

B xo1e naHHOTO HCIBITaHUS MPOBOJMIIMCH H3MEPEHUS MOKa3aTeneld paboThl CUCTEMBI Ha BEpXHEW TpaHHUIIe
KadecTBa pPabOThI CUCTEMBI U 3aITUCHIBAIICS aHAJIOTOBBIN 3BYKOBOM CHTHAI Ha I(PPOBOM ITOPOTE CIBIITUMOCTH
(IC) npu Hanuuum rayccoBa IIyMa, B OTCYTCTBHE PIJICCBCKUX 3amupaHuii u nomex. [lokazatenu paboThI
MPEICTaBICHbI KPUBBIMH YACTOTHI MOSBJICHUS OJIOKOB C OIIMOKaMU Ha PUCYHKE 34 U CBEJCHBI B Ta0ONHIy 23.
B tabmume 23  ykazaHo, dYTO CHBIIINMOE YXYAIIEHHE KadecTBa aHAIOrOBOTO 3ByKa HMeEET MeECTO
HernocpeacTBeHHo nepen udpossiM T1C.

PUCVYHOK 34

Pe3yabTaThl H3MepeHHs: YACTOTHI NOSIBJICHUS 0JIOKOB ¢ 0IIMOKaMH B THOPHIHOI cucTeMe IPH Pa3JIMYHbIX THIAX
JAeBSITHIY4eBOr0 3aMUPAHUS H aJANTHUBHOM OesioMm rayccosom myme (ABI'L)

X
AN
\
N\
\ \\
10" \\ \\\l\ =
\ L - 3
\ ANAY
\ Y\ N
\ ALY >
\ A\ WA ,
i

R \\

YacTtoTa 1osiBiieHUs OJI0KOB C OIIHOK aMi

®

55 56 57 58 59 60 61 Q 63 64
C, /N, xanana (nb/I'w)

TiC
BS.1114-34
JlessitityueBoe samupanue (BI)
JleBstmwtyueBoe samupanue (MI')
JlessitityueBoe samupanue (bC)
JleBstitydeBoe samupanue ([1PM)
ABI'HI

AR

9.2 IMoka3zaTenn padoThI PH P3J1eeBCKOM 3aMUPAHUHA

B xoie MaHHOTO WCHBITaHUS TPOBOAMIIMCH M3MEPEHUs TOKazaresied paboThl CHCTEMBI M 3allUCHIBAJICS
AHAJIOTOBBI 3BYKOBOHW CHTHaN Ha ¢ poBoM nopore cibimumoctd ([1C) mpu Hamuumu rayccoBa Iiyma u
PRJICEBCKUX 3aMHUPaHM pa3IUYHBIX TUIOB. [lokazarenn paboOThl TPEACTABICHBI KPUBBIMH YaCTOTHI
MOSIBJICHUsT OJIOKOB C OIIMOKaMH Ha PUCYHKe 35 M cBeleHbl B TaOnwmiry 23. Pe3ynbraThl yKa3blBalOT Ha
OTCYTCTBHE YYBCTBHTEIBLHOCTH K TPOMUITIO 3aMUPAHUIA, 32 UCKITIOUYCHUEM MEJUICHHBIX 3aMUpaHHil B TOPOJIE,
CO3/IAI0IUX 3aMUPAHUS CUTHAJIA OYEHb OOJBIION [TUTENBHOCTH. [Ipodmiib MeINICHHBIX 3aMUPAaHUI B TOPO/IE
co3/iaeT 0cCOOEHHO HENPUATHBIC IPONAIaHus CUTHAJIA TIPY CYIIECTBYIONIUX aHAIOTOBBIX Mepeiavyax.
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PUCVHOK 35

Pe3yabTaThl H3MepeHHsl YACTOTHI NOsIBJICHUS 0JIOKOB ¢ 0IM0KaMy B rHOPHIHOI cucTemMe
NpH JeBATHIYy4YeBoM 3amupanuu (BI') n npu HaIMYMK HCTOYHMKA OMeX
Mo NepBOMY COCeHeMy KaHAJIy ¢ He3aBHCHMMBbIMH 3aMHPAHHSIMHU
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55 56 57 58 59 60 61 62 63 64
C, /N, xanana (nb/I'x)
== 1-ii cocennuiikanain—30ab
B8 1-ii cocennuii kanan—24nb
&6 14 cocennmii kanan—181b
1-it cocennuii kanaia— 6 1b
%€ Jlepatunyuepoe3amu panue (BI) BS.1114-35

9.2.1 beicTpble 3amupanus B ropoae (bI')

B Ttabmume 23 nmpuBeneHB NaHHBIE CYOBEKTHUBHOM OICHKHM aHAJOTOBOTO 3BYKAa, KOTOPBIC YKAa3bIBAIOT, UTO
HETOCPEeACTBEHHO nepe]] U poBbiM [1C MPOUCXOIUT CIBINIMMOE YXY/IIICHHE Ka4eCTBa aHAIOTOBOTO 3BYKA.

9.2.2 Mennennslie 3aMmupanus B ropoae (MIN)

B Ttabmure 23 mpuBenieHb JaHHBIE CYOBEKTHBHOM OIEHKH aHAJOTOBOTO 3BYKAa, KOTOPBIC YKAa3bIBAIOT, UTO
HernocpeacTBeHHO nepes udposiM [1C MporcXoIUT CABIITUMOE YXY/IIIICHHUE Ka4eCTBa aHAJIOTOBOTO 3BYKa.,
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9.2.3  bBbicTpble 3aMupaHus B ceibckoil MecTHOcTH (BC)

B Ttabmure 23 mpuBenieHB JaHHBIE CYOBEKTHUBHOMW OICHKHM aHAJOTOBOTO 3BYKAa, KOTOPBIC YKAa3bIBAIOT, UTO
HETOCPEeACTBEHHO nepe] U poBbiM [1C MPOUCXOIUT CIBINIMMOE YXY/IIICHHE Ka4eCTBa aHAIOTOBOTO 3BYKA.

9.2.4 3amupanus, 00ycJ10BJIeHHbIE NPeNATCTBUIMU peabeda mectHocTH (ITPM)

B Ttabmume 23 mpuBelieHB JaHHBIE CYOBEKTHBHOM OICHKHM aHAJOTOBOTO 3BYKAa, KOTOPBIC YKAa3bIBAIOT, UTO
HernocpeacTBeHHO niepes udposiM T1C MporcXoIUT CABIITUMOE YXY/IIICHHE Ka4eCTBa aHAJIOTOBOTO 3BYKA.,

9.3 Iloka3zarenu paﬁoTbI B IPUCYTCTBUU MOMEX C HE3ABUCUMBIMHU 3aMUPAHUAMHU

B 3TOM ucnbITaHUM MPOBOIMIMCH U3MEPEHHS TOKa3aTelnei paOOThl CUCTEMBI U 3aIMCHIBAJICS aHAIOTOBBIH
3BYKOBOM CHUTHAJI IPU HAIMYKU TayCCOBA LIyMa U PIJICEeBCKUX 3aMUPAHUM B IPUCYTCTBUU UCTOYHUKOB TIOMEX
C He3aBUCUMBIMHU 3aMUPAHUSIMH, CO37[aBaeMBIX 110 TIEPBOMY COCEIHEMY KaHAITy, BTOPOMY COCETHEMY KaHAITy
u ogHOMY KaHaimy rubpumHoi cuctembl IBOC. Illym OT KaKIoro HMCTOYHHMKA TPOXOIWI depe3 KaHall ¢
PAJICEBCKUMH 3aMUPAHUSIMU TOTO K€ THUIA, YTO M IMOJIE3HBIA CUTHAJ, OJHAKO BCE CHUTHAIBI MOJBEPrallCh
BO3/ICHICTBHIO 3aMHUPAaHUIl HE3aBHUCUMO U TTO3TOMY HE OBIIIM CBSI3aHBI APYT C IPYTOM.

9.3.1 OauHOYHBIE MOMEXH MO MEPBOMY COCETHEMY KaHATY

B Coenunennbix Lltatax AMEpHKH MPaBWIBHO PACIOIOKEHHBIE CTAaHIIMU Kiacca B 3aImuIieHsl KOHTYpoM
54 nbH OT TOMEX T10 IEPBOMY COCEIHEMY KaHairy, mpeBbimarmux 48 n1bx, B 50% mectomnonoxennit u B 10%
BpeMeHH. B utore ucneiTaHus ObUIH IPOBEJACHBI C THOPUIHBIMU HCTOYHUKAMH [TIOMEX Pa3IMYHON MOLIHOCTH
0 IEPBOMY COCETHEMY KaHaly, YyPOBEHb KOTOPBIX IOCTUTaJ 3HAUCHHUS, Ha 6 b MEHBIIEro ypoBHS MTOJIE3HOTO
curHana. Pe3ynbpTarhl, ONTy4YeHHBIE B OTHOIIEHUH YacTOTHI MOSIBICHHUS OJIOKOB ¢ OMMOKaMU, MOKa3aHbl Ha
pucyHke 35 u cBeneHbl B Ta0muIy 23. Kak MOKHO ObLIO 0KHAATH, IIOKA3aTeIM PabOThI YXYALIAIOTCS 110 MEpe
yBenuueHus ypoBHA NMOMeX C —30 Obxen 10 —6 Obxen. OHAKO HCIONB30BaHHBIA B IIPUEMHHUKE aITOPUTM
WCKIJTFOUSHHS IIOMEX 10 TIEPBOMY COCETHEMY KaHally 00eclieunBacT HaWTy e [ToKa3aTeu paboThl CHCTEMBI
JlaKe TPH BBICOKOM YPOBHE TIOMEX, CO3/IaBaeMbIX IO MEPBOMY COCEIHEMY KaHAIy B YCIOBHUSIX OBICTPBHIX
3aMUpaHuii B ropoze. B Tabnuie 23 npuBeaeHs! faHHbIE CyOBEeKTUBHOM OLIEHKH aHAIOTOBOT'0 3BYKa, KOTOpPBIE
YKa3bIBalOT, YTO HEMOCpeACTBeHHO mepes uu¢poBbiM I[IC MPOMCXOMUT CHBILIUMOE YXYALICHHE KauecTBa
aHaJIOTOBOTO 3BYKa JUIS BCEX YPOBHEH MOMEX IO TIEPBOMY COCEIHEMY KaHAIy.

9.3.2 OauHOYHDBIE IOMEXH B COBMEIIEHHOM KaHaJ1e

B Coeannennpix IllTarax AMepHKy MpaBMIIBHO PACIIOJIOXKEHHBIE CTAHIIMH Kilacca B 3amuiiens KOHTypoM
54 nbH OT TOMEX B COBMEIIEHHOM KaHaje, mpeswimaronux 34 nbH, B 50% Mecrononoxennii u B 10%
BpeMeHH. JT0 o3HavaeT, yTo B 90% BpemeHnu Ha koHType 54 nbu otHomenue D/U npesbimaer 20 gb.
Ha ocHoBanun 3Toli HWH(GOpPMAMM MOXHO CJeNaTh psiji 3aMEYaHMid, KacaloUIMXcs XapakTepa I[oMexX
B COBMEIIIEHHOM KaHajie. VICTOYHHMK THOpHUIHBIX TOMEX, CO37aBacMbIX B COBMEUIEHHOM KaHaje, IOJDKEeH
UMETh MUHUMAJbHOE BIMSHHUE HA XapaKTEPUCTHKH IOJIE3HOTO HU(PPOBOTO CUTHAJA, IIOCKOJIBKY OOBIYHO €ro
MOIITHOCTh OyZAeT 1o KpaitHedl Mepe Ha 20 1b MeHbIIe 0 OTHOIIEHHIO K HU(PPOBBIM OOKOBBIM IOJIOCAM HA
aHaJIOTOBOM 3alllIIEHHOM KOHTYype 54 nbH. D10 ObIIO MpoBepeHo TabopaTopHbIM UcTbITaHueM. [lone3Hbrit
THOPUIHBIM CUTHAN B YCIOBHSAX OBICTPBIX 3aMHpPaHUN B TOpPOJE MOBEPrayicsi BO3ACHCTBUIO HCTOUYHHUKA
ruOpUAHbIX MoMeX C ypoBHEM —20 nbue;. Pe3ynbraTsl, moidydeHHBIE B OTHOIIEHHHM YacTOTHI MOSBICHUS
0JIOKOB C ommOKaMmH, TOKa3aHbl Ha PHUCYHKE 35 W cBemeHbl B Tabiwmiy 23. PucyHok 36 yka3wiBaeT, 9To
n00aBIICHHE B COBMEIICHHOM KaHajie THOPHUIHBIX TTOMeX ¢ YPOBHEM —20 Ibyen YXYIIIAET Ka4eCTBO PabOTHI
JUIIb HA BEJMYUHY, NpUOIM3UTENbHO paBHYyI0 | ab. PucyHok 35 mokasbiBaeT Takke, 4TO Aaxe MNpU
YBEIMYEHUH YpPOBHS HMCTOYHHKA TOMEX B OJWHOYHOM KaHaie 10 —10 nbxe: BO3pociiee yxXynlleHHe He
npeBeicUT 3 nb. B Tabmure 23 mpuBenacHB JaHHBIE CYOBCKTUBHON OIICHKM aHAJOTOBOTO 3BYKa, KOTOPHIC
YKa3bIBaIOT, YTO HEMOCcpeACTBeHHO mepel, uu¢ppoBbiM [IC MPOMCXOMUT CHBILIMMOE YXYALICHHE KauecTBa
aHAJIOTOBOIO 3ByKa IpH HAJIWYMM HCTOYHUKA IIOMEX B COBMEIIEHHOM KaHaie ¢ YpoBHEM —20 Obicx.
[Ipu ypoBHE rcTOUHMKA TOMEX B cOBMeIeHHOM KaHane —10 nbxe: KauecTBO aHAIOTOBOTO 3BYKa yXyALIACTCS
3a TOYKOH OTKa3a Jake J0 TOro, Kak IU(POBO 3BYKOBOM CUIHAI HoCTUTHET cBoero I1C.
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PUCVYHOK 36

Pe3yabTaThl H3MepeHHsl YACTOTHI NOsIBJICHUS 0JIOKOB ¢ 0IM0KaMy B rHOPHIHOI cucTemMe
NPU HAJTHYHMH AeCATHKAHAJIBHOI0 HCTOYHHMKA TIOMeX ¢ He3aBHCHMbIMH 3aMUPAHHSMH
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Jesstuinyd eBoe 3amupanue (b))

Pl

[
L

CoBmeneHH biit kanan —10 b

=== Cosmeniensslii kanan —20 1b BS.1114-36

9.3.3 OauHOYHBIE OMEXH M0 BTOPOMY COCeTHEMY KaHAJY

HcTtounuk momex mo BTOPOMY coceiHeMy KaHainy rubpugHoi cuctembl IBOC MoxkeT umers HeOOmbLIOE
BJIMSIHUE HA KaueCTBEHHBIE TTOKa3aTe) Iy MU(POBOTO CHTHAJA, IIOCKOJIBKY OOKOBBIE JIETIECTKU CUTHAIA TIOMEXU
MOTYT IOTACTh B JKeJaTenbHble THU(POBbIE OOKOBBIE MOJIOCH. JTO BIMSAHUE OBUIO H3MEPEHO B 1a00PaTOPHBIX
ucnbITaHusaIX. OAMHOYHBIN UCTOYHHK NToMeX ¢ ypoBHeM 20 a1b mo ruOpugHOMy BTOpPOMY COCEIHEMY KaHAITY
BO3JICHCTBOBAJ Ha ITOJIC3HBIA THOPHIHBIN CHUTHAJ B YCIOBHSIX OBICTPBHIX 3aTyXaHHH B ropoje. Pe3ymbTaTsl,
MOJTy4Ye€HHBIE B OTHOIIIEHUH YacTOTHI TIOSBIICHHS OJIOKOB C OMIMOKaMH, IOKa3aHbl HA PUCYHKE 37 U CBE/ICHHI B
tabmuiy 23. Pucynok 37 ykaspIBaeT, 4To JOOaBJICHHE HCTOYHHMKA MoMeX ¢ ypoBHeMm 20 nb mo BTOpOMY
COCeIHEMY KaHally yXyJIaeT Moka3aTeian paboTel mpuMmepHO Ha 2 nb. B Tabmune 23 nmpuBeaeHbl NaHHbBIE
CyOBEKTUBHOW OIIEHKH aHAJIOTOBOTO 3BYKa, KOTOPBIE YKa3bIBAIOT, YTO HEMOCPEACTBEHHO Tepes MH(PPOBBIM
[1C mpoucxoauT CIBIINMOE yXyALIEHHE KaYeECTBAa aHAJIIOTOBOT'O 3BYKa.
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PUCYHOK 37

Pe3yabTaThl H3MepeHHsl YACTOTHI NOsIBJICHUS 0JIOKOB ¢ 0IM0KaMy B rHOPHIHOI cucTemMe
NPHU HAJUYHH HCTOYHHKA NOMeX 110 BTOPOMY cOceJHeMY KaHAJIy ¢ He3aBHCHMMBbIMH 3aMHUPAHHSIMHU
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C, /N, xanana (nb/I'my)
= [IC
e JleriTriyderoe 3amupanue (BI)
&5 Bropoii cocennuit kanan + 20 nb BS.1114-37
94 BriBoabI

ITonmy4eHHbIe pe3yabTaThl IOKA3bIBAIOT, YTO IPU BCEX UCIBITAHHBIX YCIOBUAX B TOUKE Hayasla yXyALICHUS
OU(PPOBOTO CHUTHATa COOTBETCTBYIOIIMH aHAJIOTOBBIM 3BYKOBOM CHUTHANT OTJIMYAETCS  CIBIIUMBIM
YXyALIEHHEM. DTO 03HAYaEeT, YTO aHAJIOTOBBIA 3BYKOBOM CHUTHAJ yXYJIIAE€TCSA HA TEX YPOBHAX CUTHANA, MPH
KOTOPBIX yXyALIeHHE III(POBOro 3ByKOBOTO CHUTHAJIA €Ille He OLUTyTHMO. B pesynbpTate 10 TOUKH 1M(POBOTO
I1C xauecTBEeHHBIE NTOKa3aTEIN IM(YPOBOro CUrHAJIA IPEBOCXOIST I0KA3aTENH CYIIECTBYIOLIEI0 aHAJIOTOBOI0
curHana. Korga ske B KOHIIE KOHLOB LM(POBON CHIHANI HAuyHET yXyIIaTbcs, MpueMHHUK cucteMsl [IBOC
aBTOMATHYECKHU NEPEKIIFOUNTCS Ha €€ aHaJIOroBbIi curHai. IloaToMy mokasarenu paOoTsl HU(GPOBOH CHCTEMBI
C npeBOCXOAT MMOKA3aTeNIN CYIISCTBYIOICH C1y»Obl aHaiorosoro UYM-paanoBeriasusi.
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Ipunoxenue S

Hudposas cucrema G

1 BBenenne

Hudposas cucrema G, n3BecTHas Takxke kak cuctema DRM, mpoekTupyeTcs 1uisi paboTHI Ha JIFOO0H 4acToTe
B moiocax OBY ¢ wu3MEHSAEMBIMH OrpaHUYCHUSAMHM Ha pPa3MEIICHUE PaJUOCTBOJIOB H YCIOBHSIMH
pacnpocTpaHeHHus B 3THUX Moyiocax. [|ist coONromeHust 3TUX HDKCIUTYaTallMOHHBIX OTPAHUYCHHH WUMEIOTCS
pa3indyHble PEKUMBI Tiepelaud. PexuMm mepenadd ompejelsercss NapamMeTpaMu Tepelladyd, KOTOpbIe
KIIaCCU(UITMPYIOTCS O JBYM THTIAM:

- napamMeTpbl, OTHOCAIIUECCA K IIMPUHE ITOJIOCC CUTHAJIA,

- napamMeTpbl, OTHOCAIIUECH K 3(1)(1)CKTI/IBHOCTI/I rnepeaavu.

[lepBrIii THIT TapaMETPOB OMpeeNsIeT OOy BETHYMHY HMIMPUHBI MOJOCHI YaCcTOT JAJISl OAHOW IMepenadm.
[MapameTpsl, oTHOCSIIHECS K PPEKTUBHOCTH, MO3BOJISIIOT 00ECIICYUTh ONTUMAITLHOE COOTHOIICHHE MEKITY
MPOIYCKHON CIIOCOOHOCTHIO (IT0JIe3Hast CKOPOCTH MepeAayll JaHHBIX ), YCTOWYMBOCTBIO K IIIyMaM, YCIIOBUAMHU
MHOToIy4eBocTd u 3dpdexrom Homnepa.

Hudposas cuctema G cranmapruzoBaHa ETCU kak cranmapt ES 201 980V3.1.1 (2009.08) "Bcemuphoe
nudposoe paguno (DRM); Cerudukamnms CHCTeMbI'.

HudpoBas cucrtema G UMEET HECKOJBKO PEKUMOB YCTOWYMBOCTH, KKIBIH W3 KOTOPHIX IpeIHA3HAYCH
JUTSL pa3HBIX TI0JI0C YaCTOT M YCIOBHH PacIpOCTpaHEHHs, KaK TIoKa3aHo B TabmuIle 24.

TABJINIIA 24

IpuMeHeHUEe pe;KMMOB YCTOHYHBOCTH

Pe:xxum ycroiiunBocTH TunoBbIe yCJI0BHS PAcCIPOCTPAHEHHUS
A TayccoBbl KaHANBI ¢ HE3HAYUTEIHHBIM 3aMUPAHUEM
B M306upatenbHbIe 0 BPEMEHN U 9aCcTOTE KaHAJBI ¢ OOJIbIIIeH BETHUYNHON pazopoca
TI0 3aJIepIKKe
C Te ke, 4TO ¥ TSI pekKuMa yCTOWIMBOCTH B, HO ¢ Oombirelt 30H0# Jlomepa
D Te xe, 4TO U A pexKUMa yCTOMUNBOCTU B, HO CO 3HAYNTEILHBIMU 33IEPKKOM

u 30HOM Jlomnepa

E M306upatenbHbie M0 BPEMEHU U YaCTOTE KaHaJIbI

Cucrema DRM+ nmeer pexxum ycroitunBoctd E m mpoextupyercs ans Bcex noioc OBY, B Hacrosmein
Pexomenpanmm yka3eiBaeTcs Kak nudposas cucrema G.

2 ApXHUTEKTypa CHCTeMbI

Ha pucynke 38 mokasaH o011l HoTOK HH(OPMAIIUH PA3INIHBIX K1acCOB (3BYK, JAHHBIC U T. 1.) 0€3 yKa3aHus
pa3Iuuni MEXIy pa3HbIMU CIYX)0aMH, KOTOPhIE MOTYT 00€CIIEYMBATECS B PAMKaX OJHOTO MJIM HECKOJIBKUX
KJIACCOB MH(OPMAITUH.
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Ha pucynke 38 mnokazan oOmmii MOTOK HWH(POpPMAIMK pPa3lIUYHBIX KIaccoB (3BYK, HOAaHHBIE H T. 1.)
OT KOAMPOBaHMUs, JIeBas 4acTh, J0 MepeaaTdrka, mpaBasd 4acTe. Cxema NpHEMHUKA HE BKJIIOUEHA, HO OHA
MpeacTaBisieT IpoLece, OOpaTHBIM MOKa3aHHOMY Ha JTAaHHOM CXeMe.

CreBa moka3zaHbl JiBa KJacca BXOJHON MH(MOpPMAIMU: KOJUPOBAaHHBIE 3BYKOBOW CHTHAN W JJAHHBIC,
KOTOpbIe 00BETUHSIFOTCS B OCHOBHOM CITY’)K€OHOM MYJIbTHIUIEKCOPE, a TAKKe KaHAbI HHPOPMAIHH,
KOTOPBIE O0XOIAT ATOT MYyJIbTUIIIEKCOp 1 HazpiBatoTcss FAC n SDC.

Komep 3BykoBoro curHaia ¥ mnpenBapuTeNbHBIE KOAEPHl JaHHBIX OOECIEeYMBAIOT AAaNTalUI0
BXOAHBIX IIOTOKOB K COOTBETCTBYIOIIEMY Lu(ppoBoMy (opmary. VX BBIXOIHBIE CUTHAJIBI MOTYT
COJEpKaTh BE YAaCTH, KOTOpPBIE TPEOYIOT IBYX Pa3HbIX YPOBHEH 3aILUTHI B MOCIEAYIOIIEM KOZEpe
KaHaJa.

MYJ'H)TI/IHJ'ICKCOp O6’BCHI/IH$1€T YPOBHH 3allIUTHI BCEX CJ'Iy>K6 nepeaavyu 1aHHbIX U 3BYKOBBIX CUT'HAJIOB.

Paccesnue sHeprum odecriednBaeT NeTEPMUHUCTHYECKOE CEIEKTUBHOE JTOTIOTHEHNE OUTOB B IENIAX
CHIDKEHUS BEPOSITHOCTH BOSHHKHOBEHUS B IEPEIaBa€MOM CUTHAJIE CHCTEMATHIECKUX KOMOWHAITHIA
C HEeXKeNaTeIbHON PEryJsIpHOCTHIO.

Komep kanama pmo0aBisier W30BITOUYHYH) HWH(POPMAIMIO KaK CPEJICTBO KOPPEKIMH OIIUOOK
W OIlpenieNsieT OToOpakeHne Komupyemon mudpoBeiM 00pa3zoMm wnHpopMarmu B sdeiikax QAM.
Cucrema 001agaeT BO3MOXHOCTBIO, 110 JKEJIAHWIO PAHOBENIATeNIbHOW OpraHU3aliH, EePEeHOCUTD
OWTHI NBYX KAaTeropwii, A OZHOW M3 KOTOPBIX oOecrmedmBaeTcs OoJiee CTporasl 3amuTa IIo
CpPaBHEHUIO C JPYTOM.

YCTpOﬁCTBO NEPEMECIKCHHA AYCCK BLITATUBACT UAYIIUC ITOAPAL STYCHKH QAM B I1OCJICJOBATCIIBHOCTD
SAYECK, HCCBILOCHY‘JEIIZHI)IM o6pa30M PasACICHHBIX BO BPEMCHU U IO YaCTOTC, C TCM YTOOBI
00eCIeunTh ILOHOJ'[HI/ITCJ'II)HI)II\/'I JJICMCHT yCTOI\/'I‘iI/IBOCTI/I npu nepeaavc 3ByKOBOro Curiajia B KaHajlax
C I1210TOTHO-BpCMeHHb’IMI/I AUCTICPCUOHHBIMU CBOMCTBaMH.

['eHepaTop NHIOT-CHTHaNa BBOAUT HMH(OPMAIMIO, KOTOpas pa3penraeT NPHEMHHKY HW3BIIEKaTh
WHGOPMAITMIO O YAaCTOTHOM KOPPEeKIMH KaHama, obecredymBas TakuM OOpa3oM BO3MOXKHOCTH
COTJIACOBAaHHOM AEMOIYIISAIIMN CUTHAJIA.

VYerpoiictBo otobpaxenus sueek OFDM cobupaer sueiiku pa3HBIX KJIacCOB M pacloyiaracT HX
B CETKE BPEMSI—4acTOTa.

I'eneparop curnasior OFDM npeo0Opa3yeT Kax bl aHCaMOJIb TYEEK C TEM KE BPEMEHHBIM HHIEKCOM
B IMIPEJCTABIICHUE CUTHAJa BO BPEMEHHOW 00JaCTH C COBOKYITHOCTBbIO Hecymux. Jlanee, U3 Toro
NpeCTaBICHUs BO BpeMeHHOH 001acTH morydaercs nmoiuHeiii cuMBos OFDM Bo BpeMeHHOI o6macTi
MyTeM BKJIIOUEHHS 3alIUTHOTO MHTEPBaJIa — HUKIMYECKOTO IIOBTOPEHHS YaCTH CUTHAJA.

Monynarop mpeobpaszyer umdpoBoe mnpeactaneHne curHanma OFDM B aHajgoroBBIN CHTHAI,
KOTOpbI Oyner mepedaH dYepe3 IepeiaTUYUMK/aHTeHHY B 3¢up. OTa omepanus BKIOYAeT
npeoOpa3oBaHuEe C MOBBILICHUEM YaCTOTHI, LU(POAHATIOTOBOE Mpeodpa3oBaHue U GUIBTP, C TEM
yTOOBI ~W3Ty4YaeMbld CHTHAJI  COOTBETCTBOBan TpeboBaHusM MCD-R K ciekTpaibHBIM
XapaKTepUCTUKAM.
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3 KoaupoBanue 3ByKOBOI0 CUTHAJIA, TEKCTOBbIE COOOIIEHNS U MMAKETHBIE JaHHbIE

3.1 3BYKOBBIE CHTHAJIBI

YuuThIBas onpe/ensieMble HOpMaMU paJioBeIIaHNs OTPAaHHUYCHUS B PaJIMOBEIIATEIBHBIX KaHATaX B MOJI0CaX
OBY u mapameTpbl MPUMEHSEMON CXEMBl KOIUPOBAHHUS W MOMYJISAIIMH, TUATA30H JOCTYIMHOW CKOPOCTH
nepenayy JaHHbBIX U1 KOJAUPOBaHHUS 3BYKOBOIO CUI'HajIa COCTABIsAET OT 37 KOUT/C 10 186 xOut/c.

HJ’IH o0ecrieueHus: ONTHUMAILHOTO KAayecTBa npu ,I[aHHOfI CKOpPOCTHU mIepcaavur CUCTEMa UCHOJB3YCT PAa3HBIC
CXCMbI KOAUPOBAHUA 3BYKOBOI'O CUTHAJIA:

— noaMHOXkecTBO MPEG-4 AAC (ycoBepIieHCTBOBaHHOE KOAMPOBAHNE 3BYKOBOTO CUTHAJIA), BKITFOUAs
WHCTPYMEHTHI 00€CIIeUeHHUs] YCTOWYMBOCTH K OIIMOKAM JUIsi OOIIETO 3BYKOBOTO — MOHO M CTEPEO —
panuoBeIaHus;

- nyOnupoBaHue creKTpaibHbIX monoc (SBR), MHCTpyMeHT ynydmieHWs KOAMPOBAHHUS 3BYKOBBIX
CUTHAJIOB, KOTOPBIH I103BOJISIET IOTY4aTh [IOJHYIO IIUPUHY I10JIOCH] 3BYKOBOI'O CUI'HAJIA IIPU HU3KHUX
3Ha4YEHUS] CKOPOCTHU Mepe/lauul JaHHbIX;

— napamerpuueckoe crepeo (PS), MHCTpYMEHT yiydilieHHS KOIUPOBAHHS 3BYKOBBIX CHTHAJIOB,
oTHOCcsAmuCS K SBR, KOTOPHIi MO3BOISET OCYIIECTBIATE KOAUPOBAHNE CTEPEOCUTHANIA PH HU3KUX
3HAQUEHUS CKOPOCTH Mepeaaur JaHHBIX;

— kpyroBoii MPEG (MPS), uHCTpyMEHT yIydIlieHUS KOAMPOBAaHUS 3BYKOBBIX CHTHAJIOB, KOTOPBIHA
MO3BOJISIET OCYIIECTBIISTh MHOTOKaHAIIBHOE KOJUPOBAHUE ITPU HU3KUX 3HAUEHUS CKOPOCTH Mepelaun
JTAHHBIX.

AAC xapakTepusyercsi BBICOKOW CTENEHBbI0 ONTUMH3AIUU B acrnekre 3(Q(EeKTUBHOCTH KOIWPOBAHWUS, W,
COIJIACHO TEOPUHU MH(POPMAIMH, 3TO JODKHO 00YCIIOBIMBATE NIPAKTUYECKU PaBHYIO SHTponHi0 ouToB. Eciu
3TO TPEAIOJIOKEHUE CIIPABEJIMBO, TOTJa KaHAIbHOE KOJUPOBAHKE IOJDKHO OBITH ONTHMHU3HUPOBAHO TAaKUM
00pa3om, 4To 00IIee YUCIO OCTATOYHBIX ONIMOOK, OOBIYHO Ha3bIBaEMOE KOAIPPHUIMEHTOM OMIMOOK MO OrTam
(KOB), munnmuzupyercs. JJaHHBINH KpUTEpHil MOXKET OBITH BHITIONHEH PU MTPUMEHEHHH METO/1a KaHAJIbHOTO
KOAMPOBAHMS, Ha3bIBAEMOr0 MeETOIOM paBHOH 3amutbl oT omwubok (EEP), mpu koropom Bce OWTHI
UHGOPMALIMH 3aLIMIIAIOTCS C TEM K€ YPOBHEM H30BITOYHOCTH.

BwMmecTe ¢ TeM 00ycioBirBaeMbie OITMOKaMH CIBIIIAMBIC JIEEKTHI HE SBIISIOTCS] HE3aBUCUMBIMH OT TOW YacTH
MOTOKa OHWTOB, KOTOpas COJEPKHUT OMIMOKY. ONTHMU3MPOBAHHOE PEUICHUE IPEOJOJICHHS 3TOW OUIMOKH
HEpaBHOW YyBCTBHUTEIBHOCTH Ha3bIiBaeTcs HepaBHOHU 3ammroi oT omnbOok (UEP). B takoii cucteme Gomnee
BBICOKMI YPOBEHb 3allIUTHI PHCBaUBaeTCsl 0oJiee UyBCTBUTEIbHON MHPOPMAIH, 8 MEHEEe UyBCTBUTEIHLHON
4acTH NMOTOKa OUTOB NMPUCBAMBAETCA MEHBIINN YPOBEHB 3aIUTHI.

s obecnieueHUsT BO3MOXKHOCTH KaHaibHOTO KomupoBaHus UEP HeoOXomnMo MMeETh KalIpbl MOCTOSHHOM
muHbl 1 ipodute UEP, KOTOpEI Takke SIBISETCS MOCTOSHHBIM ISl TaHHOW CKOPOCTHU Tepeay JaHHbBIX.
[Mockonbky AAC siBisieTcst CXeMOl KOJUPOBaHUs ¢ IEpEMEHHON JITUHOM, udpoBas cucreMa G TpynmnupyeT
HECKOJIBKO KOJMPOBAHHBIX KaJIpoOB BMECTE, C TEM 4YTOOBI CO3/IaTh OJMH 3BYKOBOH cymepkaap. CKOpocTh
nepefadynd JaHHBIX 3BYKOBOTO CylepKaapa sBISeTcs MNOCTOSHHOW. IIOCKOJIBKY KaHaJbHOE KOJUPOBAHUE
0asupyeTcs Ha 3BYKOBBIX CYyIlEpKajapax, CaMH 3BYKOBBIC CYIEPKaJIPhl COJAEPXkAT JBE YacTH — 4acTh ¢ OoJiee
BBICOKOH 3alIUTON M 9acTh C MEHEe BBICOKOU 3ammuToil. CienoBaTeinbHO, KOJUPOBAHHEBIE Kaaphl 3BYKOBOTO
CUTHaJIa JOJDKHBI Pa3JeNsIThCs Ha 3TU ABE YACTH.

dopmar TpancnoptupoBanusi motoka 6utoB MPEG AAC Obul M3MEHEH, ¢ TeM YTOOBI YIIOBJIETBOPSATH
TpeboBaHUsAM LUPPOBOH cucTeMbl G (MMOCTPOSHHE 3BYKOBBIX CYNepKaapoB). B mensx ymyunieHus: paboumnx
XapaKTePUCTUK CUCTEMBI B ySI3BUMBIX ISl OIIMOOK KaHAIaX MOXKET IIPUMEHSTHCS HEPAaBHAS 3allUTa.

3.2 IIpuMeHeHHE TEKCTOBBIX COOOIIEHUI

TekcToBbIe COOOIIEHHST MOTYT 00ECICUMBATH BEChMa IIEHHBINM JIOMOJHUTEIBHBIA JIEMEHT ayIUOCITYXKObI,
HE pacxoays OOJbHIOr0 OObeMa MpeAHA3HAYEHHON ISl Mepeqadd JAaHHBIX MPOIYCKHOH CIOCOOHOCTH.
TexcroBoe cooblieHue sBisieTCs 0a30B0M YacThio U(PoBoi cucteMsl G 1 noromaeT Becero 320 out/c. OTa
MPOIYCKHAsl CIIOCOOHOCTh MOYKET OBITh COXpaHEHa, €CIM MOCTABIIMK YCIyr HE HCIOJB3yeT Mepeaady
TEKCTOBBIX COOOIIICHHI.
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33 Pe:xxuM nakeTHOH nepexaym JaHHBIX

Yenyru mepenaud NAaHHBIX, KaK IPaBHIIO, COJEpXar JHOO TMOTOKHM HWH(OPMAIMd B CHHXPOHHOM WIIH
acHHXpoHHOM (hopmarte, OO0 ¢aiiibl nHGopmanuu. [udporas cucrema G odecrieyrBaeT YHHUBEPCAIbHYIO
CUCTEMY ITAKETHOH JOCTABKU, KOTOPAs TTO3BOJISIET OCYIIECTBISATh JOCTABKY ACHHXPOHHBIX TTIOTOKOB U (haiiioB
JUTS Pa3HBIX YCIYT B TOM K€ TOTOKE JaHHBIX W TMO3BOJISET Pa3AEsTh CKOPOCTH IMepenadyn (CHHXPOHHOTO)
MOTOKA JJAHHBIX MEXKIY Pa3HbIMHU yCIyramMu Ha MOoKaJpoBoil ocHOBe. Hapsany ¢ ynpexnaroiiei koppekiuen
OIMOOK B MOTOKE JAHHBIX MOXKET 00ECIIeYMBATHCS JOMOTHUTEIbHBIA KOHTpONb onrnbok. [lepenoc ycmyr
MOJKET BHITIOIHSITHCS CEPUEl OJMHOYHBIX MAaKEeTOB MK B (popMe cepur OJIO0KOB JaHHBIX. BIOK JaHHBIX — 3TO
cepusl TIaKeTOB, pacCMaTPUBAEMBIX KaK OJMH OOBEKT B KOHTEKCTE OO0paOOTKHM OMMOOK; OJWH TPHHSITHINA
OIIMOOYHBIA ITAKET B OJIOKE JAaHHBIX BBI3BIBACT OTKIIOHCHHE BCCTO 0J10Ka JaHHbIX. DTOT MEXAHU3M MOIKET
WCIIONIb30BAThCA NI Tiepenauu (ailyioB, a TakKe YIPOUICHHUS CHHXPOHHM3AIMA ACHHXPOHHBIX IOTOKOB.
Kondurypanuss pexxumMa MakeTHOW Tiepelavyd JaHHBIX OUPPOBOH  cucTeMbl G BBIMIOIHIETCS
paaMoBEIIaTeIbHON OpraHu3aIMei B IENSIX ONTHMH3AIMKM HCIOJIb30BaHMs MPOMYCKHONW CIOCOOHOCTH — U
JUTMHA TIAKETOB, U YPOBEHB 3aIUTHI ITyTEM YIIPEXKIAIOICH KOPPEKIIMH MOTYT U3MEHSTHCS, U JUIS TPHEMHNKA
OyzeT o0ecreunBaThCs COOTBETCTBYIONIAS CUTHATU3AITHS.

4 MyJIBTI/IHJIeKC, BKJIIOYada ClicHAJbHbIC KAHAJIbI

[IpreMHMKH HOJKHBI OBITH NPOCTHIMU B Hcmonb30BaHuH. LludpoBas cuctema G obecreunBaeT AaHHBIC
CUTHAJIM3ALMH, TIO3BOJIIONINE CITYIIATEIIO HOIYYUTh JOCTYI K BBIOPAaHHOH MM CITy>k0€ MPOCTHIM HasKaTHEM
KJIQBHIIY U TIO3BOJISIOIINE PAJIMO OTCIICKUBATH BEIIAHUE IS IOMCKA HAMITYYIIEeH 4acTOThI B TF000H MOMEHT,
B pe3yJIbTaTe Yero CIyIIaTeo He IPUXOIUTCS OTBIEKAThCA OT MPOCIYIINBAHUS IPOTPaMMEI.

B DRM wucnonp3yercsi coueTaHHe METOJ0B, 0OECIIEUHBAIONINX YIAOOCTBO ISl MOJIb30BaTeNst. Bo-miepBoIX,
o0111ast MPOIyCKHAs CIIOCOOHOCTh TaHHBIX Pa3/eIIeTCs B MYJIBTUIIICKCE TPEX KaHAJIOB:

— kaHaJs osicTporo noctymna (FAC);
— KaHaj ciayxeonoro onucanus (SDC);

— OCHOBHOI ciryxkeOHbIi kanan (MSC).

FAC conepxut moyie3Hy0 WHGOPMAIUIO, MO3BOJISIONIYI0 MPUEMHUKY OBICTPO HAaXOIUTh MHTEPECYIOIIHE
ciymatenst ciayObl. Hampumep, HpUEeMHHK MOXET CKaHHPOBATH IIOJIOCHI YacTOT B IIOMCKaX CIIyXkO,
coepKallluX OMPEACICHHBIM TUIl MPOrpaMM WM MPEAOCTaBISEMbIX HAa OMpPEAeNCHHOM s3biKe. OH Takxke
COJICP)KUT MH(DOPMAIIHIO O PEKUME PAIMOBEIIAHUS IS IS NalbHEHUIIero JEKOIMPOBaHUS CUTHAIA.

SDC conepxur Oonee MONHYI0 HHPOPMALHMIO O CIIykKOe (MM MYJNbTUIUICKCE CIIY>KO — IO 4YeThIpex),
MOBBIIIAIOIIYI0 YPOBEHb YAOOCTBa JUIsl monb3oBarens. Cioa OTHOCHTCS MeTKa NIMHON a0 16 cuMBOJIOB
(ucrionw3yercst crannapt konupoBanuss UTF-8, mosToMy JOCTYIHBI BCe CUMBOJIBI, a HE TOJIBKO Ha OCHOBE
JATUHUIBI) W CBEACHUS O TOM, KaK HAWTH albTepHATHBHBIE HMCTOYHUKH TEX JK€ JAHHBIX, a TaKkKe
NPENOCTABISAIOTCS aTpUOYThl Ul HPOTrpaMM, BXOIAIIMX B MyJbTHIUIeKCc. Pasmep SDC  wmensiercs
B 3aBUCHMOCTH OT PEKUMA.

MoXeT OCyIIeCTBISATECSA TPOBEpPKA albTEPHATHBHON 4YacTOThI, 0€3 MOTEpU OOCIYKUBAHUSA, IMyTEM
COXpaHCHI/IH JaHHBbIX, HCpCHOCI/IMBIX B SDC, KBA3UCTATUYCCKUMMU. CHCI{OBHTCJ’ILHO, HCO6XOI[I/IMO ynpaBHﬂTb
TaHHBIME B Kagpax SDC, cobmtonas 0CTOPOKHOCTb.

MSC conepxut nHGOPMALHKIO O 3BYKOBBIX CITy>K0ax W/HIH CiIy:x0ax nepepayu AaHHbIX. OOmas CTpykTypa
KaJpa MO3BOJISIET MPUEMHHKY MEPEXOANUTh Ha allbTEPHATUBHYIO YacTOTY M 00paTHO 6e3 MOTepH KaKuX-Inbo
nanabix u3 MSC. D710 03Havaer, 4To ecnu il 00ecredeHus CiIy>KObl HeOOXOIUM psili 4acTOT, IPUEMHUK
MOJKET BCETZla IPOBEPUTH HAWITYUIIYIO YACTOTY U IPU HEOOXOIUMOCTH U3MEHHUTh HACTPONKY 0€3 IpephIBaHuUs
3ByKoBoro curaana. SDC obecriednBaeT rnepevyeHs 4acToT M MOXKET TaKKe MPEeIOCTABUTh PACTIHCAHHE YaCTOT
IS CITy>K0, TpeOYIOIUX pa3HbIX YacTOT, Ha CYTKH WM HEJEIO.

Hcnonb3ys 31 GyHKIUH, TPUEMHUKH MOTYT IPEAOCTABIATE IPOTPaMMBbl YAOOHBIM JUTS CIIyLIaTesIs 00pa3oM,
KOTOpoMy Oosiee He TpeOyeTcs 3HAaTh YacTOThl WIIM PACHHCAHHE YacTOT W KOTOPBIH MOJy4aeT C MOMOIIBIO
oroOpakaeMOl METKH IpSIMO€ IOATBEPXKAEHHE TOr0, YTO BBHINOJHEHAa HACTPOHKA Ha JKeJATeIbHYIO
MporpaMmy.
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OcHoBHO# ciysxeOnbli kaHan (MSC) comepXUT JaHHBIE IUIsI BCEX BXOSIIUX B MYJIBTHUILIEKC MPOTPAMM.
MyJbTUIUIEKC MOXKET COJEPKATh OT OJHOM 10 YEThIpeX MPOrpaMM, U Kaxaas IporpaMmma MOKeT ObITh 100
3BYKOBOW, MO0 maHHBIMH. OOIIas CKOPOCTh Tepemadr MaHHBIX kaHaima MSC 3aBHCHT OT BBIOpaHHBIX
MapaMeTpoB Mepesayn.

MSC coaepuT OT OHOTO JIO YETHIPEX MOTOKOB. KaXXapIii IOTOK pasnesseTcs Ha Jormdeckue Kaapsl. [loToku
3BYKOBBIX CUTHAJIOB COZIEPKAT CXKAThIE 3BYKOBBIC CHTHAJIBI M (DAKYJIHTATHBHO MOTYT IEPEHOCUTH TEKCTOBBIC
cooOmeHus. [ToTOKM TaHHBIX MOTYT COJIEPKATh MAKETHI JAHHBIX, HECYIIHE HH()OPMAITUI0 MAKCUMAIBHO JIJIS
geThIpex cyomoTokoB. Ciryk0a mepeaaun 3ByKOBBIX CUTHAJIOB COJIEPKUT OWH MOTOK 3BYKOBBIX CUTHAJIOB U
(hakyJIbTaTUBHO OJMH TIOTOK JAaHHBIX WM CYONOTOK AaHHBIX. Ciy:k0a mepemayd JaHHBIX COACPIKUT OJHUH
MMOTOK JAHHBIX WJIH OJIUH CYOIIOTOK JTaHHBIX.

Jlormueckui Kaap, KaK IIpaBujIo, COCTOUT U3 ABYX qaCTeﬁ, Kaxxaass U3 HUX XapaKTECPpU3yCTCAa COOCTBEHHBIM
YPOBHEM 3alIUTHI. 3HaueHus JJIMHBI 3THUX JIBYX JacTeu IIPpUCBAUBAIOTCA HE3aBUCHUMO. HepaBHa;I 3amuTra OT
OIIMOOK JJIs IIOTOKa obecrieunBaeTcs YCTaHOBKOﬁ Pa3HbIX ypOBHeﬁ 3alIUThI IJId 3TUX ABYX yacTeil.

Kaxxnprit norngeckuit kaap umeeT muHY 100 Mc. Eciii MOTOK mepeHOCUT 3BYKOBOM CUTHA, TIOTUISCKUAN Kap
MIePEHOCHT JaHHBIC JTHUOO0 JJIs TIEPBOH, JIMOO JIsI BTOPOM YaCTH OJHOTO 3BYKOBOTO CyIEpKaapa, COAEPKAIIETO
nHpopMaruio o 3BykoBoM curHane minHON 200 mc. IlockombKy, Kak MpaBWIIO, MOTOKY MOXET OBITh
MIPUCBOEHO J[BA YPOBHS 3alUTHI, JIOTHYECKHE KaJPHI MEPEHOCAT TOYHO MOJIOBUHY OalTOB Ka)XJIOTr0 YPOBHSA
3alIUTHI.

Jlorudeckue Kaapbl U3 BCeX NMOTOKOB OTOOpakaioTcs BMecTe A (OPMUPOBAHUS KaApOB MYyJIbTHUILIIEKCA
TOH K€ NIUTENBHOCTH, KOTOPBIE MOCTYNAIOT B KOZAEP KaHaJa.

CurHanuzanusi KoHQUTypalMu MyJbTHIDIEKca Tmepenaercs ¢ wucrnoib3oBanueM SDC. Konduryparus
MYJBTHIUIEKCA MOXKET OBITh M3MEHEHAa Ha TpaHUIlaXx Mepeaadyd cynepkaapa. M3MeHeHne KoHQUryparuu
MYJIBTUIUIEKCA TIPOUCXOAMT, €CJIM H3MEHAIOTCA MapaMeTpbl kaHanma B FAC win eciau NpoHcXomuT
peopranuzanus ciry>x0 B MyJbTUIUIeKce. CUTHANIN3AIMSI HOBOW KOH(HUTypalnu nepeaaeTcs 3a01aroBpeMeHHO
B SDC, a CHHXpOHHM3aIMsI yKa3bIBaeTCs C MOMOIIBIO HHJeKca pekoHurypamuu B FAC.

5 KanajabHoe kogupoBaHue U MOAYJISILUS

5.1 BBenenne

B cuny paznnunsix notpedHoctel Tpex noakananoB — MSC, SDC u FAC — B 3Tux noakaHanax UCHOIb3yIOTCS
pa3NuYHbIe CXEeMbl KOOUPOBaHUS U oToOpaxeHus. O0mas cxeMa mpolecca KOJUPOBaHUs MPEACTaBICHA Ha
pucyske 39.

PUCYHOK 39

q)yHKIII/IOHaJ'leaﬂ 0J10K-cXemMa KOJIUPOBAHHUSA U NEPEeMEKeHU S

Apnanranys K [TepemeskeHye
TPAHCIIOPTUP OBAHU S | OJIMPO BaH U o N
— =] TOOPANKCHHE (el AIEEK =
MYJTBTHILTEKCA 7| unepemexerue P (tonbko MSC)
U paccesHue 6uToB
9HEPTHH
BS.1114-39

OCHOBOW KOAMPOBAHUS SABIISIETCS CXeMa MHOTOYPOBHEBOTO KOAMPOBAHUSA. B crimy pasnmudHbIX oTpeObHOCTEH
B YPOBHSX 3allIMTHl OT OMIMOOK, CYIIECTBYIOIIMX B Ipeaenax OAHOH CIY»KObI WIIH JUIsl Pa3HBIX CIyxO
B IIpelleNiax OJHOTO MYJBTUIUICKCA, MPUMEHSIOTCS Pa3lIMYHBIC CXEMBI IMPEo0pa3oBaHUS W COUYCTAHHS
3HAYCHUH CKOPOCTH TIepeaady MaHHBIX — HepaBHas 3ammuTta oT omuook (UEP) u paBHas 3ammuTa OT Omu00K
(EEP). i1 paBHO#1 3aIIUTHI OT OIIMOOK UCIIONB3YETCs €IMHAS CKOPOCTh Mepeiadyr JAHHBIX JIJIS 3allUThI BCEX
nanHbix B kanane. EEP sBnsercs obszarensHol st FAC u SDC. B mportuBononoxuocts EEP moxer
WCTIONTH30BATLCS HEpaBHAS 3allUTa OT OMMOOK C JABYMSI CKOPOCTSMH KOAMPOBAHHUS, C TEM YTOOBI CHENATh
BO3MOYKHBIM MPHUCBOEHUE JTAHHBIM B OCHOBHOM CITY»K€OHOU KaHaje 00Jiee BEICOKOTO YPOBHS 3aIIUTH U MEHEe
BBICOKOTO YPOBHSI 3aILIUTHI.
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5.2 MHOroypoBHeBO€ KOAUPOBAHHE

[Iporecc KaHaIBHOTO KOAMPOBAHHMA OCHOBAaH HAa CXE€ME€ MHOTOYPOBHEBOTO KoaupoBaHus. [lpuHImm
MHOTOYPOBHEBOTO KOJMPOBAHUS 3aKIIFOYAETCS B COBMECTHOMN ONTUMHU3AINH KOJUPOBAHUS M MOIYJISIIAH IS
MIOCTIKCHHSI HAWIYYIIUX XapaKTEPHCTUK Mepeaavyd. JTO 03HAYaeT, 4To 0ojiee YSA3BHMBIC IS OIIMOOK
OuToBbIC MO3UIMH B oTOOpakeHnd QAM monyuaroT 0Gojice BBICOKHMH YPOBEHb 3alllUThl. Pa3Hble ypOBHHU
3aIUTHI IOCTUTAIOTCS C TOMOIIBIO PA3HBIX KOJIOB KOMIIOHEHTOB OJ1aroiapsi MpUMEHEHUIO iephOoprUpOBaHHOTO
CBEPTOYHOI'0 KOAUPOBAHUSA, MTOJIYYaEMOI0 U3 TOTO e MATEPUHCKOTO KOJa.

JlexonupoBaHue B MPUEMHUKE MOXKET BHITIOIHSITHCS OO0 MPsAMO, THOO B paMKax UTEPAIMOHHOTO MPoIiecca.
CrenoBaTeNlbHO, MPOU3BOAUTEIIBHOCTL JICKOACpa C OIMMMOOYHBIMU JTAaHHBIMA MOXKET OBITH IOBBINICHA
Ha OCHOBE psifia UTepalliid, 1 TAKUM 00pa30M OHA 3aBUCHUT OT PealM3aliH JEKOepa.

5.3 Komnposanue MSC

MSC MOXeT HCToIR30BaTh 0ToOpaxeHue Mmoo B 4-QAM, mbo B 16-QAM: co3Be3ane, COOTBETCTBYIOIIEE
MOayJISAIUY O0Jiee HU3KOTO MOpsiKa, oOecredrnBaeT 0oliee BRICOKYIO YCTOMUMBOCTD K OITHOKaM, a CO3BE3/IUE,
COOTBETCTBYIOIIEE MOJYJISIIMU OoJiee BBICOKOTO TMOps/IKa, OOECHeYrBaeT BBICOKYIO CIEKTPaIbHYIO
3¢ (HEeKTUBHOCTD.

JIis KaXJI0ro ciiydas MMEEeTCsl JMAna3oH 3HaueHWH CKOPOCTH KOAMPOBAHHS Ui oOecredeHus: Hanboee
MOJIXO/ISAIICTO YPOBHS KOPPEKIUHK ONMIMOOK JJsl AaHHOW mepenauu. J(OCTymHbIe cOYeTaHHs CO3BE3TUS U
CKOpOCTI/I KOZII/IpOBaHI/ISI o6ecnqu/IBa}0T BBICOKyI-O CTCIICHb FI/I6KOCTI/I B HH/IpOKOM AUarma3oHe KaHaJIOB
nepenaun. s obecnedeHus AByX ypoBHeH 3ammThl B MSC MOXET HMCIIOJIb30BaThCS HEpaBHAs 3allMTa OT
OIIIMOOK.

JIBa ypOBHS 3aIIUTHI B OJTHOM KaJpe MYJIbTUIUIEKCa BO3MOXKHBI OJaroiapsi NCIOIB30BAHHIO ABYX 3HAYEHHM
obmiet ckopoctu KoaupoBanus. OOIIas CKOPOCTh KOJAMPOBAHUS M CKOPOCTh KOJUPOBAHUS JIJISI KKIOTO
YPOBHS OonpeiesIeHbI B Ta0mumax 25 u 26. CurHanusanys ypoBHS 3aLIUTHI OCYIIECTBISETCSA B 0OBEKTE NaHHBIX
onucanus MyasTamekca SDC.

TABJINIA 25
Crkopocth nepeaauu aausbix ajass MSC ¢ 4-QAM
YpoBeHb 3a1UTHI Ran Ro
0 0,25 1/4
1 0,33 1/3
2 0,4 2/5
3 0,5 12
TABJINIIA 26
CodeTranust 3HaYeHN cKOpocTH nepeaayn AaHHbIX 111 MSC ¢ 16-QAM
YpoBeHb 3aIIMTHI Ran Ro R Ryiem
0 0,33 1/6 172 6
1 0,41 1/4 4/7 28
2 0,5 1/3 2/3
3 0,62 172 3/4 4

B opHOM Kaape MyIbTHIDICKCA JOJDKHBI TPUMEHSATHCS OIHO WIHM JBa 3HAYCHUS OOIIEH CKOPOCTH
KomupoBaHus. [IpW WCIONB30BaHWM MBYX 3HAYCHHWH OOIIEH CKOPOCTH KOMWPOBAaHHS 00a JTOKHBI
NPUHAAJIEKATH OTHOMY U TOMY € CO3BE3/IUIO.
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5.4 Kommnposanue SDC

B SDC ucnonp3yercst oroopakenne B 4-QAM co ckopocThio komupoBauus 0,5 wiu 0,25: BEIOOp BO3MOXKEH
MEXTy 00JIee BEICOKOH MPOITYCKHON CITOCOOHOCTHIO M OOIBIIIeH YCTOWYUBOCTRIO K OIITHOKaM.

Co3Be3iue M CKOPOCTH KOJWPOBAaHUS CIEAyeT BBEIOMpaTh C yderoMm mapameTpoB MSC, ¢ TeM dYTOOBI
obecrednTs 60J1ee BRICOKYIO yeToMInBOCTE Wit SDC mo cpaBuenuto MSC.

5.5 Konuposanue FAC

B FAC nmomxHo ucnonb3oBatbes orodpakenue B 4-QAM co ckopocThio konupoBanus 0,25,

6 CTpykKTypa nepeaayu

B Tabnuue 27 npuBeaeHs! cBsi3aHHbIe ¢ pactipocTpanenueM napamerpsl OFDM miist DRM B pesxume E.

TABJINIIA 27

Mapamerpslt OFDM
OneMeHTapHbII epuoj Bpemenu 7' 83 1/3 mMxc
JnurensHOCTh None3HoH (opToroHansHoi) yactu 1,=27 - T 2,25 mc
JmTensHOCTS 3amuTHOTO HHTepBana 1, =3 - T 0,25 mc
JmrensHocTs cumBona Is = T, + T 2,5 mMc
TJ/T, 1/9
JlmTensHOCTE Kaapa nepexayu 1y 100 mc
Yucno cuMBOJIOB Ha Kaap Ny 40
IMMupuna nonocs! ka"ana B 96 xI'n
Paznoc vecymux 1/7, 444 4/9 T
WuTepBan yncna HeCymux Kmin=—106; Kmax= 106
Heucnons3yemsle Hecyue OTCyTCTBYIOT

IepenaBaeMblii CUTHAT OPraHU3yeTCS B CYMEPKaaphl MEpeaayd, KOTOPBIC COCTOST W3 YETHIPEX KaJIpoB
nepeaayn.

Kaxnprit kaap nepegaun uMeeT ATUTENbHOCTD Ty 1 cocTouT u3 Ny cumBosioB OFDM.
Kaxnprit cumoir OFDM o0pasyercst MHOkeCTBOM K HECYIIUX H TIEPEAcTCs C JITUTSILHOCTHIO T,
Pasznoc Mexay coceqHMMU HecynuMu coctasiset 1/7,.

JmuTensHOCTh CUMBOJIA SIBISIETCS CYMMOM JIBYX YacTei:
— JUTATETILHOCTH TIOJIE3HOM YacTu Ty

- JJIUTCIIBHOCTH 3alllUTHOTI'O MHTEPBaJia Te.

3aImuTHBIA UHTEPBAJ 3aKI0YACTCS B IUKIMYECKOM TPOIOJDKEHUH TIOJIC3HON YacTh 7, U BCTaBISACTCS Tepe
HE.
CumBoael OFDM B kanpe nepenaun Hymepytorest ot 0 mo Ny — 1.

Bce cuMBoIIBI COACPIKAT JAHHBIC U CIIPABOYHYIO I/IH(l)OpMaL[I/IIO.

[Tockoneky curaanm OFDM comepkuT OONBIIOE YHCIIO OTACIBHO MOMYIHPOBAHHBIX HECYIIHX, KaXIbId
CHUMBOJI MOXXET PacCMaTpUBAThCS, B CBOIO OUYEpeNlb, KaK pa3fesIAeMblii Ha SUEHKH, THe Kakraas sdeiika
COOTBETCTBYET MOJYJISILINY, BHITTOJIHEHHON B OTHOIICHUH OAHOU HECYIeH B MpeAeax IIUTEIbHOCTH OJJHOTO
CHUMBOJIA.
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Kanp OFDM conepxurt:
- STYCHKH TTHJIOT-CUTHAJIA;
— SIMEUKU YIIPaBICHUS;

- STUEHKHU JaHHBIX.

Sldeliku MUIOT-CUTHAIA MOTYT HCIIONIB30BAaThCS ISl CHHXPOHU3AIMU KaJipa, YacTOTHl M BPEMEHH, OILEHKHU
KaHaja U OTpe/IeIeHHsI PeKUMa YCTOWIHBOCTH.

7 KomOnnnpoBanHas nepenaya nu¢poBbIX H AHAJIOTOBBIX CHTHAJIOB

Bbruskoe pasmemnienne curHana udpoBoit cuctembl G ¢ aHamoropbiM UM-cHTHAIOM BO3MOXKHO U MOXKET
ruOKO KOH(QUTYPUPOBATHCS B 3aBUCUMOCTH OT TEKYINETO HCIIONB30BaHUS CIEKTpa. Takum o0pasoM,
nudposas cucrema G MokeT OBITh BBeieHa B UM-1otocax 4acTor.

PUCVYHOK 40

Hpumep kondurypanun uupposoii cucremnr G (DRM, pe:xum E, sieBas yacTb)
u UYM-curnana (mpaBast 4acThb)

GA =2
[S4
N Q,
A <
>
=
e 5
a
J (')
L B e o L >
Af
4 “—>
BS. 111440

Ha pucynke 40 nokazaHo, yTo curaai uuppoBoii cucteMbl G MOXKET OBITh PAcTONIOKEeH OJU3KO CleBa MU
cripaBa OT cymiecTByoiero YM-curnana. J[iig rapaHTuu HaJylexKaliux YpoBHEH 3alllUThl U Ka4eCTBa 3BYKa
YM-curHaiga MOTYT COOTBETCTBYIOIIMM OOpa3oM IUIAHWPOBATHCS PAcCTOSHHE MEXTy Hecymmmu (Af) n
pasnuua ypoBHedl momHocTH (AP) curnamoB UM u mudpooit cuctemsl G. Af MOXET BBIOMpaThCS B
cooTBeTcTBUU ¢ pacTtpoMm KaHana 50 kI'n. Pexomenmyercs Af> 150 kI'u. AP MoxeT TMOKO HU3MEHSTHCS,
OIHAKO, €CJIM COOJIOAACTCS BHEIIOJOCHAsS CHEKTpaiibHas Macka u3 Pexomenmammu MCO-R BS.1660, To
pexomennyercsi AP > 10 nb; B nmpotuBHOM citydae pekomennyercss AP > 20 nb ans muaumyma Af = 150 kI

Bo3MoxHBI 1Be KOHPUTYpaluK Nepeiadn — aHATOTOBBIA U HM(PPOBON CUTHAIBI MOTYT KOMOMHUPOBATHCS U
IepeaaBaThCs Yepe3 Ty K€ aHTEHHY WJIN )K€ JIBAa CUI'HAJla MOTYT II€peJaBaThCsl C Pa3HbIX AaHTCHH.

Bo3MokHBI pa3nuuHble KOHQUTYpaLUK IjIs CUrHajaa 1udpoBoi cucreMbl G. Curnan mudposoii cucreMsr G
MOJXKET COZIePKATh Ty K€ MPOTrpamMMmy, 4To U ciry:k0a UM, B TakxkKe JOTOHUTENbHBIC TporpaMMbl. Ecin yepes
mudposyro cucteMy G 1 UM jJocTynHa Ta e Tporpamma, cieayeT OTHPaBUTH (uar MepeKIovYeHus
anprepHaTuBHOM YacTtoThl (AFS) B kaname ciuyxkeOHoro omucanus (SDC) MynbTHILIEKCA Iepenadd,
obecrieunBasi BO3MOXKHOCTb IOJIJIEPKKU T€TEPOTCHHBIX CETEH.

Ha pucynke 41 nokasan npuMep KoHPUTYpaLuii.
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PUCVHOK 41
Ipumep xonpurypanun uudposoii cucrems! G (caesa) u aByx UYM-cranuuii (cnpasa)

~ A

P (nb

umM?2

S (')

BS.111441

8 Mopenupyemble XapaKTePACTHKH CHCTEMbI

Pacnipoctpanenue paauoBonH B nonocax OBY xapakrepusyercs audpakiueii, paccessHIEM U OTPaKEHUEM
AJIEKTPOMATHUTHBIX BOJIH Ha IyTH OT MepeaTunKa K MprueMHHUKY. OOBIMHO BOJHBI TOCTYTAIOT Ha IPHEMHHK
B pa3Hble MOMEHTHI BpEMEHHU (MHOTOJyYeBOE PacIpOCTPaHEHHE), PE3yJIbTaTOM 4Yero siBisieTcs Ooliee MU
MEHEe CHJIbHOE YaCTOTHO-U30MPATEIIEHOE 3aMUPaHKe (B 3aBHCUMOCTH OT IIIUPHHEI MTOJIOCH! cHCTeMbI). Kpome
TOTO, JIBHKCHUE MPHEMHUKA WA OKPYKAIOIINX 00HEKTOB BBI3BIBACT H3MEHEHHUE BO BPEMEHH XapaKTEPHCTUK
kaHana (3¢dekr Jomaepa). B mpoTHBOMNOI0KHOCTL PaCHPOCTPAHCHUIO HOHOC(PEPHOM BOJIHBI, HAIpPUMED
KOPOTKHE BOJIHBI, HOHOC(EpHBIC U3MEHEHHSI HE BIMSIOT HA MOJICIMpOBaHue KaHana s monoc OBY.

MerToa 3aKioyaeTcss B HMCHOJb30BAaHMHM CTOXAaCTUYECKHX HECTAllMOHAPHBIX MOJENIEH CO CTalHOHAPHON
CTaTHCTHKOM M ONpEeAeNeHHH MOAENEH JUIS XOpPOLIMX, CPEAHHUX M IUIOXUX YCIOBHH C IIOMOIIBIO
COOTBETCTBYIOIINX 3HAYCHHWM MMapaMeTpoB oOmie Moxenu. OQHONW W3 TaKMX MOJENEH C alanTHPYEeMBIMHU
napameTpaMy SIBJISIETCSl CTAllMOHApHAs B LIMPOKOM CMBICIE MOJIENb C HEKOPPETUPOBAHHBIM PACCESTHUEM
(mozmens WSSUS). ObocHOBaHMEM CTAIIMOHAPHOTO METO/A C Pa3sHBIMH Ha0OpaMu MapamMeTpoB SBISIETCS TO,
YTO Pe3yJIbTaThl B pealibHBIX KaHaJIaX 00ycloBIUBarOT KpuBbie KOB Mexay iydiuM v XyJIIUM CITy4YasiMH,
OIIpEeJICHHBIMH IPY MOJCTUPOBAHHH.

B monmens WSSUS He BKIIOYEHBI IOTOJIHHUTENbHBIE W3MEHEHHUS KPATKOBPEMEHHOM CpelHel MOIIHOCTU
(MenuIeHHOE MITH JTIoTapu(MHYECKH HOpMAJIbHOE 3aMUPaHKE), BEI3bIBAEMbIC H3MEHEHHEM yCIIOBUH (Hanpumep,
CTPYKTYpOW 3/IaHHIA) WITH TAaKUM SIBJICHUEM, KaK paclipocTpaHeHue B criopanuieckoM cioe E. Otu s exTsl,
a TaKKe BO3ACUCTBHSA TAKMX BO3MYILICHHH, KaK MPOMBIIIJICHHBIE MOMEXH, KaK MPaBUIO, BKIIOYAIOTCS B
BBIYHCIICHHS BEPOSTHOCTH NOKPHITUS B TIPOLIECCE IUIAHUPOBAHUS CETH.

BB110 BEIMONIHEHO MOAETNPOBAHNE XapaKTEPUCTHUK CUCTEMBI, IPEATNOArarolee OLeHKY HAEaIbHOrO KaHana,
WealbHYI0 CHHXPOHH3AIINIO, & TAKXKe OTCYTCTBHE (a30BbIX ITyMOB M 3(dekToB KBaHTOBaHMs. MOIIHOCTH
CUTHajla BKJIIOYAET MHWJIOT-CUTHANBI M 3alIMTHBIA MHTepBas. llpenamonaraercss kKaHaJbHOE NEKOTUPOBAHUE
MyTE€M OJHOKPAaTHOTO JEKOAUPOBaHUS MO0 MeToxy Burepbom mis mopymauumn 4-QAM u ¢ nomousio
MHOTOCTYIIEHYATOI0 AEKOJepa C IByMs UTepalusIMU i1 Moaysiuu 16-QAM.

B Tabnure 28 npuBeneHb! pe3yabTaThl IS [IECTH KaHaJIOB, PE/CTABISIONINE Pa3HbIE CIEHAPUH pHUeMa MIPH
WCIIONIB30BaHUM pexnMa yctounBocTy E. CkopocTs kogupoBanus R = 0,33, mogymsamust — 4-QAM.
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TABJIVLIA 28

Tpedyemoe orHomenue C/N npu nepenade aius gocrmwxenns KOb =1 x 10~
nocJie aekoaepa kanana ajast MSC (pexum E)

Mopesb kaHaaa C/N
Kanan 7 (ABI'I) 1,3 nb
Kanan 8 (ropoackue ycnosusi) mpu 60 km/4a 7,3 nb
Kanan 9 (cenbckasi MECTHOCTB) 5,6 nb
Kanan 10 (mpensaTcTBuUs penbeda MECTHOCTH) 5,4 nb
Kanan 11 (xonMucTast MECTHOCTB) 5,5 nb
Kanan 12 (O4C) 5,4 nb

B Tabmure 29 npuBeneHb! pe3yabTaThl IS IIECTH KaHAJIOB, IPE/ICTABIISIONINE Pa3HbIE CIIEHAPUH TpUeMa MPH
HCIIONTB30BaHUH pexkuMa ycroiauBoctr E. Ckopocth komupoBanus R = 0,5, moxymsamust —16-QAM.

TABJIVLIA 29

Tpedyemoe ornomenne C/N npu nepenade ais gocrukenus KOb =1 x 107
nocJie aekonepa kanana ajast MSC (pexum E)

Moaeans KaHaIa C/IN
Kanan 7 (ABI'I) 7,9 nb
Kanan 8 (ropoxckue yciosust) npu 60 km/a 15,4 nb
Kanan 9 (cenbckast MECTHOCTB ) 13,1 nb
Kanan 10 (mpensaTcTBUs penbeda MECTHOCTH) 12,6 nb
Kanan 11 (xoiMucrast MECTHOCTB) 12,8 nb
Kanan 12 (OUC) 12,3 nb

Ipuioxenue 6

Hudposas cucrema H

1 BBenenne

Hudposas cucrema H, n3BecTHas Takke Kak CHCTeMa KOHBeprupoBaHHOTO mudposoro paano (CDR), 6buta
CIPOCKTUpOBaHa Uil  OOCCIIEUCHHMS  BBICOKOKAYECTBEHHOTO  MYJIBTHIIPOIPaMMHOIO  IH(POBOTO
paJMoBEIIaHNs Ha aBTOMOOWIBHEIC, NIEPEHOCHBIC M CTAaIllOHAPHBIC MpHeMHHUKH B moinoce UM (ot 88 mo
108 MI'm). s obecriedeHus pa3inIHbIX CIIEHAPHEB MPUMEHEHUS UMEIOTCS Pa3InYHbIC PEIKUMBI ITEPEIaUH.
Pexxum nepenaun onpesenseTcs mapamMeTpamu repeiaun, KOTOpbIe KITacCU(UITUPYIOTCS 110 IBYM THITAM:

- TapaMeTphl, OTHOCAIINECS K IIMPUHE MOJIOCH! CUTHAJIA;
— mapameTpbl, OTHOCSIIHECS K 3P GEeKTUBHOCTH TIepeIadn.

[epBrIii TUIT TApaMETPOB OMPEICIISIET OOIIY BEITUYMHY HIMPUHBI MOJOCHI YaCTOT JJIS OAHOW IMepenadi.
[MapameTtpsl, oTHOCSIIHECS K PPEKTUBHOCTH, MO3BOJISIOT 00ECIICYUTh ONTUMAIILHOE COOTHOIICHHE MEKITY
MIPOITyCKHON CIOCOOHOCTHIO (TI0JIe3Hasi CKOPOCTh TIepeAaydyl TaHHBIX ), yCTOMYNBOCTHIO K IITyMaM, YCIOBHAMHU
MHOroIy4eBoctd u 3dpdexrom Homnepa.

Hudposas cucrema H cranmapruzoBana xak GY/T 268.1-2013 (2013.08) "LludpoBoe 3ByKoBOE BelIaHHE B
mosoce UM — Yacts 1: CTpykTypa Je/IeHns Ha KaJphl, KOAUPOBAHUE KaHAIa W MOIYJIALHUS s HU(pPOBOM
paauoBEIIATEILHON CUCTEMBI".
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2 CTpyKTypa cHCTEeMBI

Ha pucynke 42 mano onmcanue o01mel CTPYKTYPBI CHCTEMBI M TTOTOKA TaHHBIX IU(POBOH crcteMsl H.

PUCYHOK 42

O030p cucreMbl

|
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nporpammal Ayamoxorep | cIryxe OHbIe | :
J1a HHBIC i
Aynuo- A g
—>| muokonep 1 |—-V .
nporpamma 2 e P i ! <(< >>>
| |
: Wudopmarys | :
Aynmo- omicanmst | [ lloxcuctema
nporpamma N[ AypuoxonepN [ oxcHcTen cyabEl | | KAHAIBHOTO !
ichBCTHe_ a - KOIUPOBaAHMS
Cryxoba y - monymstm | !
nepemnadu P [JIEKCHPOBa- | i
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Hudposas cuctema H moanepxuBaeT 0JHOBPEMEHHYIO TOCTABKY Pa3IMYHBIX HU(PPOBBIX ayJHONOTOKOB U
MMOTOKOB JaHHBIX. [lofcucTemMa MyJIbTHINIEKCUPOBAHUS COOMPAET U COSAUHSIET Pa3IUIHbIE YCIYTH CKATHIX
3BYKOBBIX CHUTHAJIOB, YCIYTH IIepellayd JaHHBIX W KOHTPOJbHYI WHGOpMAIio. BBIXOAHOW cHrHaI
MOJCUCTEMBl MYJIbTUIIEKCUPOBAHUS COACPKUT OCHOBHBIE ciykeOHble naHHble (MSD), unpopmanuio
ommmcanus ciyx0b1 (SDI) u cucremuyto nadopmarmio. CrucreMa onpeneseT OCHOBHOM CITyKeOHBIH KaHa
(MSC), madopmanmnoHHbIi kKaran omucanus cayk0s1 (SDIC) n nuadopmartmonnsiii kaHan cucteMsl (SIC) mst
nepegaun MSD, SDI u SI coorBerctBenHo. PU-curnan cosmaercs mpu oOpabOTKe BBIXOJHOIO CHrHajia
MOJICUCTEM MYJIBTHILIEKCUPOBAHMUS TOJICUCTEMOIl KaHAIBHOTO KOAMPOBaHMA M Moxyssimmu. [Iporemypa
YIPEKIAOMEH KOPPEKIMH OIMMOOK, OTOOpaXEHWS Ha CHTHAJIHLHOM CO3BE3JUH M CXEMa MOIYJISAIHAN
OTIPENEIIIOTCS OTHAENBHO JUIsl Kaxzaoro kaHanma. IlpuemHas moacucTeMa OCYIIECTBIISIET AEMOAYJISLHUIO
nepeaaBaeMoro CUrHaa.

I'ubOkocTh 1UdppoBoi cucteMbl H oOecreynBaeT pasivuHble PEKHMBI 3aHATOCTH CIEKTPa IS Pa3HBIX
CIICHApHUEB; IIUPHHA MOJIOCH! U(POBOTO CUrHAIA MOXKET cocTaBisATh OT 100 k't mo 200 kI,

Ha srame OTKIIOYEHUS aHAIOTOBOTO BeUIaHWs IM(POBON CUTHAI MOXET MepelaBaThcs OJHOBPEMEHHO
C aHAJNOroBBIM curHasIoM YM; B 3TOM citydae crieKTp Hu(poBOro CUrHaja JeIUTCs Ha IBE YaCTH, U MHTEPBaJ
cnektpa coctasisgeT 300 kI’ wim 200 k11, ¥ B 3TOM HHTEpBaJIe MOTYT pa3MeUIaTbCs CUTHAJIBI aHAJIOTOBOTO
cTepeoOHNIECKOro wik MoHOo(oHHYeckoTro paguoBemanus YM. [lo 3aBepineHur TepexoHOTO Mepruoaa
IU(pPOBOM CHUrHAT MOXKET OBITh HENPEpPBIBHBIM; IIMPHHA IOJIOCH CUTHajla MOeT coctaBmats 100 kl'm
ninu 200 k[,

Hudposas cucrema H, kak u aipyrue cucteMbl HU(GPOBOTO 3BYKOBOT'O PaJMOBEIAHUS, UMEET HECKOJIBKO CXEM
3akpervieHns QyHKIui 3a mogHecymuMu. [loMruMo nogHecymux, npeaHasHaueHHBIX IS TIepeadd JaHHBIX
B Onmoke OFDM, HEekOTOpble MOTHECYIIME MpPEAHA3HAYCHBI JUIsl Nepeladyd CHUCTEMHOW HH(OpMAIUU O
rapamMeTpax mepeaadn, a HEKOTOPhIE JPYTHe MOTHECYIIHe — IS epeaadn MIIOT-CUTHATIOB, TPUMEHIEMBIX
JUUIA OLIEHKH KaHaja.
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3 Ocobennoctn nugposoii cucrembl H

3.1 YcToiunBoCTL

B uudposoii cucreme H ucnons3yercs monymsiuus OFDM, nByxmepHOe 4acTOTHO-BPEMEHHOE IIepEMEKEHNE
u xoasl LDPC ¢ yrmpesknaromeli KoppeKIuer ommuooK, 00SCIIeUNBAIONIIE TOBRIIICHHOE KAa4eCTBO PabOTHI B
cpeae mpu MHOroixyueBblx 3amupaHusix. OFDM sBisercss MeTonoM MOAYJALUHM C MHOI'MMHU HECYLIMMH,
00€eCTeYnBaONINM 3aIUTy OT MHOTOJIYYEBOCTH, B YACTHOCTH MyTeM J00aBJICHHUS 3alIUTHOTO HHTEpBala BO
BpeMeHHOH obnactu. 3amury MSD obGecneunBaer kox LDPC. IlosTomMy B nmpueMHHKax MOIydYaroT
BBICOKOKAUECTBEHHBII CUTHAN Ja)ke IpU paboTe B yCIOBUSIX CHIIBHOIO MHOI'OJIyY€BOI'O PacIpOCTPAHEHHUS.
Bamuty SDI u SI obecrnieunBaeT CBEpTOYHBIN KO/I.

3.2 I'mOxme pe:kMMBI 3aHATOCTH CIIEKTPA

Ludposas cucrema H onpeneser mecTh peXKUMOB 3aHITOCTH CrIeKTpa. KaxIblit pexXuM OIpeaeiseT IIHUPUHY
MOJIOCH! U(POBOTO CHUTHAJIA, TIOJIOKEHUE aKTUBHOTO TIOJIMANa30Ha U BHPTYAIBHOTO IMojauana3oHa. Bee
PEXXMMBI 3aHATOCTH CIIEKTpa OMPEIEIAIOTCS Ha OCHOBE MOJAMAana3oHa (IIMPHHA TOJOCH MOJAMANa3oHa
coctaisier 100 kI'm). Kaxkaprii mommuanazoH JeiIUTCs Ha BEPXHIO TOJOBUHY TOJIMANa30Ha W HIDKHIOO
MTOJIOBUHY ITOIIMATa30Ha, IIIMPHHA MTOJIOCHl KOTOPBIX OJMHAKOBA. Bee mopaHecymnme MoryT ObITh aKTUBHBIMH
MOAHECYUIUMHU WU BUPTYaJbHBIMHU MOJHECYIIMMH B OJHOM MOJAMANa30HE, U BCE MOJHECYIIUE SIBISIFOTCS
BHPTYQJIBHBIMU TTOJTHECYIIIMMH B BEPXHEH IMOJIOBUHE IMOIMAIIA30HA WM HIDKHEW ITOJIOBUHE ITOIHAIIA30HA
HEKOTOPBIX AKTUBHBIX MOAUANIA30HOB B APYroM MOAIUAIIA30HE I KUHOTO PEKKUMa CIIEKTPa.

[llecTs pa3aMUYHBIX PEKUMOB 3aHATOCTH CIIEKTpa 0003HAYECHBI COOTBETCTBEHHO OykBamu A, B, C, D, Eu F,
Kak mokazaHo B TaOmwmie 30. PexuMm crmekTpa A COCTOMT W3 OJHOTO IIOAJMAIa30HA, B KOTOPOM BCE
MOIHECYIIUE SIBIIAIOTCSA aKkTUBHBIMU. [1IMpuHa 1moyiocs! 1u(pOBOro CUTHAIA B PEKUME CIIEKTpa A COCTABIISCT
100 x['t. Pexxum criektpa B cocTtouT M3 AByX MOAIMANa30HOB, 2 COBOKYITHAS IIUPHHA TOJIOCH IHU(POBOTO
curHaia coctaBisger 200 kl'm. Pexxum cnektpa C comepKHUT 4YeThIpe IOAIUarna3oHa, MpU 3TOM Bce
MIOAHECYIITUE B HIDKHEH TTOJIOBMHE TMIEPBOTO MOIIHAIIA30HA ¥ B BEPXHEH IMOJIOBHHE YETBEPTOTO MO THATIA30HA
SIBIITIOTCS aKTHUBHBIMHU, TOT/Ia KaK BCE IOJHECYIIHE BTOPOTO M TPEThETO IOJAMANA30HOB SBISIFOTCS
BHUPTYaJIbHBIMH, MTO3TOMY IIUPHUHA TIOJIOCH ITUPPOBOTO cuTrHaia B pexume criekrpa C cocrasmser 100 k',
Pexxum crmektpa D comepXuT TATH TOAAUANa30HOB, MPUYEM B TMEPBOM M IISATOM MOJAHAna3oHax BCe
MIOAHECYIUE SIBIISIOTCS AKTUBHBIMH, a B TOJIuana3oHaXx OT BTOPOTO JO YETBEPTOrO BCE IOHECYIIHE
SIBIISTIOTCS BUPTYaTbHBIMU, U IIMPHHA TIOJIOCKHI ITU(PPOBOTO CUTHANA B pexkume criektpa D cocraBnsier 200 k1.
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TABJIVIIA 30

PexxuM 3aHATOCTH cIIeKTpa

Ykazareab pe:kHMOB Hooxkenne

3aHSITOCTH CIIEKTPa | g _4 -3 2

2 3 4 5 |M
DB4(U)|DB5(L) |DB5(U)
DA4(L)|DA4(U)| 0
0

s D)

Ipumeuanue. — L 0603Ha4UaeT HIKHIOIO MTOJIOBUHY MOAAMAaNa30Ha, U — BEpXHIOIO MOJOBHHY HOAHANIa30Ha

A DBI1(L)|DB1(U)|DB2(L)
0 |DAI(L)DAIU)
0

o(im | O|Q|w

Pexxumer 3anstoct criektpa C/D/E/F — 3T0 pexuMBbl OJJHOBPEMEHHOH mepejadd nmup)poBOro CUTHaJIA U
cymectByomero curHanma YM (crepeo mau Mono YUM), cM. pHCYHOK 43, KOTOpbIE IO3BOJISIOT
UM-paagnoBemiaTenbHbIM OpraHU3alusIM IUIaBHO IEPEeHTH OT HBIHEIIHETO0 AaHAJIOTOBOIO BEIIAHUS K
MOJTHOCTBIO IU(POBOMY BelIaHHI0. PaanoBernaTenbHble OpraHU3alUd MOTYT BBIOpAaTh OJMH M3 PEXKHMOB
sansroctH cekrpa C/D/E/F ucxons u3 ycnoBuid, B KOTOPBIX BEIyT BELIAHHE OHU CAMU U COCEIHNE CTAHIUH.
B Ttedenue 3TOro meproaa CymIECTBYIOIIME IONHOCTHIO AHAJIOTOBBIE NMPHEMHHUKH CMOTYT HEMPEPHIBHO
pabotath ¢ xocT-curHaioM UM, B TO BpeMs Kak HOBbIE LU(POBBIE MPUEMHUKH CMOTYT JIEKOIUPOBATH KaK
nu(poBbIE HPOrPaMMbl, TaK W aHAJIOTOBBIM XocT-curHan UM. B Oyayiiem, Korja pbIHOK IMOJHOCTBIO
obOecrieynT mpueM LU(POBBIX CHIHAJIOB, PaJUOBEIIATEIbHBIE OpPraHU3allud CMOTYT IEPEUTH B PEKUM
crekTpa A unu B.

PUCYHOK 43
HMnnrocTpanus cxeMbl pacnpene/ieHUs CIIEKTPa IPU 0JHOBPEMEHHOI nepenade nuGpoBbIX H AHAJIOTOBBIX CUTHAJIOB

UM-crepeo3 By uaHue UM-crepeo3ByuaHue
udposoii 27 [P Hmbpom%lﬂfbpomﬁ e ol S udposoit

CUrHAJ P e CUrHa - ~ CHTHAI

- “ CHTHAI ’ “
' ~ ~ ~
B ~ -~ .
- . 7 *
~ ~ 4 h
- e # Y
s ~ rd LY
450'-"“ 300xI _“'50"" 00K | 300" | 100K
kI K
H Pexum 3anatoctu cnexrpa C H Pexum 3anaToctu cnexkrpa D
UM-MOHO3BYy YaHHE YUM-MOHO3BYyYaHHE

/ i \ .
Llupposoit s Y / an)pOBo%ZISFP}?;OH 3 N / Mudposoit

curHAIl s N curHAT o . CHTHAT

/ \ p b
£ N s b
s \ P X
£ . r A Y
5 A ’ b
=50-'= - 20001 > ='-50= 100 KT | 200Kl 100 K
k11 Kl
Pexum 3anaroctu cnekrpa E Pexum 3anaroctu cnekrpa F

BS.1114-43
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33 Pa3nu4nble pexuMbl epegadn

Hudposas cuctema H ompenenser Tpu pexuma nepepayd. CHCTEMHbIE HapaMeTpbl KaXIOIO pPeXHMa
nepeaayy npuBoaATcs B Tadnuue 31.

B nanHO# Tabnume emuHMIa BpeMeHW ompexaeinsercs kak 7= 1/816000 c, u Bce 3Ha4YCHHS TapaMETPOB,
CBSI3aHHBIX CO BPEMEHEM, MOTYT OBITH BBIPKCHBI B YHCIJIAX, KPAaTHBIX 1, I B MPUMEPHO SKBHUBAJICHTHOM
KOJIMYECTBE MUJLTUCEKYH]I.

TABJIMIIA 31
IMapameTrpbsl OFDM i1 pa3iMyYHbIX Pe:KUMOB Nepeaadn
IMapameTtp O6o3HaueHue Pexum nepenaun 1 | Peskum mepenauu 2 | Pexum nmepegaun 3
JlmMHa OCHOBHOTO 0JIOKa
ambx OFDM (nc) Tu 2,51 (20487) 1,255 (10247) 2,51 (20487)
JIMHa AKITHYECKOro
npegrKca OCHOBHOTO Tep 0,2941 (2407) 0,1716 (1407) 0,0686 (567)
0JI0Ka JaHHBIX (MC)
ITepuon nepenauun _
cumsona OFDM (uc) Ts=Typ+Tu 2,804 (22887) 1,426 (11647) 2,5786 (21047)
WnTepBan nogHecymeit
cumpona OFDM (I'n) Af 398,4375 796,8750 398,4375
JlmHA ITUKITMYIECKOTO Tser =
npedukca curHana ® 0,4706 (3847) 0,4069 (3327) 0,2059 (1687)
= Tsf-—TSXSN—Tu
Mapkepa (Mc)
ﬁgﬂa curHaza mapiepa Ts=Teop+ Tu 2,9804 (24327) 1,6618 (13567) 2,7157 (22167)
HurepBan nogHecymen
CUTHAJIa CUHXPOHHU3ALUH (Af)s 796,875 1593,75 796,875
(')
KonudectBo cHMBOIIOB
OFDM B cybkanpe S >6 i 61
Jmmnaa cybkanpa (Mc) Ty 160 (130 5607) 160 (130 5607) 160 (130 5607)
Komngectso ?KTPIBHBIX N, 242 122 242
MTOTHECY X

IMPUMEYAHUE 1. — Eciu He Bce noAHECYIIME B BEpXHEH U HUKHEH MOJIOBUHAX aKTUBHOIO MOJAMANA30HA SIBISIOTCS
BUPTyaJIbHBIMH, TO KOJINYECTBO AKTUBHBIX MIOJHECYIIHX B 9TOM MOAUANA30He paBHO N,; €CIIH e BCE MOJHECYIIUE B
BepxXHEH (MM HIDKHEN) MOJIOBUHE aKTHBHOTO OINANa30Ha SIBJSIFOTCS. BUPTYaJIbHBIMH, TO KOJIMYECTBO aKTUBHBIX
MOJIHECYIIMX B 5TOM I10JINAIIa30He PaBHO N, /2.

B xax oM pexxuMe nepenavn IITUTeIFHOCTh JOTHIECKOTo cyOkanpa coctasiser 160 mMc. OQUH JIOTUYECKUIA
KaJp COCTOWUT M3 YETHIPeX JOTHYCCKUX CYOKaIpoOB; COOTBETCTBEHHO IMTEILHOCTH JIOTHUECKOTO Kaapa
cocTaBisieT 640 Mmc.

34 Pazinunble ckopocTH KoAupoBaHus npu ucnoJb3oBanun FEC u cxembl oToGpakenus

Mudporast cuctema H crocobHa obecrieunBaTh OJHOBPEMEHHOE OKa3aHHWE PA3UYHBIX YCIYyT 3BYKOBOTO
BCIIAHUS W YCIyT Mepeaayd MaHHBIX, TaKUX KaK TEKCT, HEMOABIIKHBIC H300pakeHUs W HH(OpMAIMs O
Tpaduke. B 3aBUCHMOCTH OT CBOMX MOTPEOHOCTEW paavoOBeNIaTe/IbHBIC OpPraHU3allid MOTYT BBIOMpATh
pa3IHyYHbIe CKOPOCTH KOAMUPOBAHHS IPH HCIOIb30BAHUH YIPEKIAIONMICH KOPPEKIIMU OIMHOOK U CXEMbI
O0TOOpaKCHUSI.

Wmeercs ueTplpe BapuaHTa cKopocTdu komupoBanus it MSC — 1/4, 1/3, 1/2 u 3/4 — u Tpu ypoBHS
moxayisinuu — QPSK, 16-QAM u 64-QAM.



86 Pex. MC3-R BS.1114-12

4 KoaupoBanue nCTOYHUKA CUTHAJIA

Liudposas cuctema H ucnonb3yeT anropuT™ KOIUPOBaHUS HCTOYHKMKA ayauocuraana DRA+D, Aynnokomex
MTOAIEPKUBAET YaCcTOTy AUCKpeTH3anuu ot 16 kI mo 96 k1, a 1uama3oH CKOPOCTH Tepeaadn Ha BBIXOJIE
MOJKET COCTaBIIATh 16~384 xOut/c.

dakTHUECKH, KaK U Bce Apyrue U(poBbIE pagrocHcTeMbl, udpoBas cuctema H MoxeT momnepKuBarth
M00BIE apyTHUe ayauokoaeky, Takue kak HE-AAC, AVS audio®, ecnu ckopocTh nepeaus ayJHoNoTOKA He
IPEBBIIAET YUCTYIO MHPOIYCKHYI0 Croco6HOCT: MSC, KOTOpas OIpeneisercs paslIudHbIMH HabopaMu
[apaMeTPOB, BKJIIOYAs IIMPHMHY IOJOCHI HU(POBOrO CHIHANA, PEKHM IEPENAuH, YPOBEHb MOMYJISALUM M
CKOPOCTb KOJUpPOBaHUsI Npu ucnons3oBanuu FEC.

B tabnuue 32 npuBeaeHa YucTas MpoIyckHas crocodHocTh MSC npu mupuHe nojockl curHana 100 kI,
Ecnmu mmpuna mnonocsl 1mmdpoBoro curnana cocraBiuser 200 kI'm, 3HadeHHE YHCTOW MPOIYCKHOM
CHOCOOHOCTH, MPUBEACHHOE B Ta0nuIe 32, yaABanBaeTcsl.

TABJINLA 32
Yucrasi nponyckHasi CiocooHoCTh B mojtoce mponyckanus 100 kI'u
Kondurypanus kanaaa Yucrast nponyckHasi Cnoco0HOCTH (KOUT/c)
Yposens moayasinun | Ckopocthb komupoBanus LDPC | Pesxxumbl nepenauu 1 u 2 Pexum nepenauu 3

QPSK 1/4 36 39,6

QPSK 1/3 48 52,8

QPSK 1/2 72 79,2

QPSK 3/4 108 118,8
16-QAM 1/4 72 79,2
16-QAM 1/3 96 105,6
16-QAM 1/2 144 158,4
16-QAM 3/4 216 237,6
64-QAM 1/4 108 118,8
64-QAM 1/3 144 158,4
64-QAM 1/2 216 237,6
64-QAM 3/4 324 356,4

[MPUMEYAHUE 1. — DRA+ mpencraBisieT co0oil cTaHmAapT KOAMpOBaHUS 3BYKOBBIX curHanmoB (GD/J 058-2014),
ony6mkoBanHbIl SAPPRFT Kurtast 1 ocHOBaHHBIN Ha TEXHOJIOTHH KOJIMPOBAHUS 3BYKOBBIX cUTHAIIOB DRA (omucaHa B
kuTaiickoM crannapre GB/T 22726-2008), ycoBepIeHCTBOBaHHOM 3a CUeT yOnupoBaHUs CeKTpabHOU mosock (SBR)
U WCIOJB30BaHUS MapaMeTpudeckoro crepeo (PS) B mensix cOOTBETCTBHS MPHIIOKEHHUSIM IHMPOBBIX PaJUOCTYXkO,
paboTAONINX HA HU3KUX CKOPOCTSX Mepellavyu JaHHBIX.

MMPUMEYAHUE 2. — AVS audio — 3T0 cxema KOJUpPOBaHHUS 3BYKOBBIX CHTHAJOB, CTAHAAPT KOTOPOH pa3padaTbIBaeTCs
B Kurae.

5 Kanap myJabsTuiuiekca u Jornueckuii Kaap

IMoxcucrema MyJIbTHILIEKCUPOBAHUS WHKAIICYJIUPYET PA3JIMYHBIC YCIYTH MEpPelayd 3BYKOBBIX CUTHAJIOB U
JIAHHBIX B COOTBETCTBUH C TIPOTOKOJIOM MYJIbTUIUICKCUPOBAHUS U CO3/IaET KaJp MYJIBTUILICKCA, COCTOSIINN
m3 MSD, SDI u SI. JInmutenpHOCTh Kaapa MyJbTHITIEKCA cocTaBisieT 640 mc.

Hudposas cucrema H ompenensier Torudeckuil KaJip Kak HOCUTENb NaHHBIX KaXKIOTO KaJpa MyJIbTHILICKCA.
Jlornyeckwuii Kajp MOXHO pa3JeluTh HA YeThIPE JTOTMIECKUX CYOKaJpa, MPEICTABISIONNX cO00i OCHOBHYIO
SOVMHUITY pacrpeiciieHns cyOkaapoB (poJ BpEMEHHOTO IIepEeMEXEHHs), TOKA3aHHOTO Ha pPHCYHKE 44;
MOAPOOHOCTH CM. B IIYHKTE 6.8,
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PUCVYHOK 44

Jlornyeckwuii kaap U pacnpeaejieHue CyOKkaapoB

Jlorny eckuii kanp 1 Jlornueckuit kaap 2 Jlornuecxuii kanp 3 Jlornuecxu it kanp 4
—
—~ - -
Jlormae cxuit | JTormaec kuit | Jlormaec kuii | Jlornuec xuit
cyokanp 1 | cybkamp 2 [ cybkagp3 | cyOkamp 4
~_ -
Pacnipenenenue cyoranpos
Cybkanp Cybxanp Cy6kanp Cy6kaap
1 2 3 4
-
-
- -
- 40 mc _
Dusuueckuii kap 1 Dusnueckuii kaap 2 Dusuueckuii kazp 3 Ddusnueckuii kKaap 4
- 2560mc >
BS.111444
6 KoaupoBanue kaHAI0B U MOAYJISILMS

87

Ha pucynke 45 nokazana QyHKIHOHaIbHAsA OJOK-CXeMa KOAMPOBAHMS KaHAIOB U MOIYJISIIMU B LU(PPOBOR
cucteme H. 3aeck mokazan obmmii motok MSD, SDI u SI oT koaupoBanus (ciieBa) 10 epeaaTaruka (Crpana).
MSD coapepxut uHGOpPMALIUIO O BCEX YCIyrax nepefadd NaHHBIX W 3BYKOBBIX CHUTHAJIOB, IMOJUIEXKALIMX
nepeaaye. OOmas CKOpocTh mepenauyd AaHHBIX MSD 3aBHCHT OT IIMPUHBI TOJOCH KaHAJIOB, PEXHMa
nepeaayn, CKOPOCTH KOJUPOBAHUS U YPOBHS Moy siiui. SDI cofiep KHUT TOMOTHUTENEHYI0 HHPOPMAITHIO 00
ormucannu MSD, HanpuMmep HICHTU(DUKAIMOHHYIO HH(POPMAINIO, MOBBIMIAIONIYI0 YPOBEHb y/I00CTBA IS
MOJIb30BaTeIs. DTy HHPOPMALHMIO 00 UISHTU(HUKAIIMN YCIYTH MOKHO UCTIONB30BaTh I BEIOOpa IporpaMm
Ha CTOpoHE npueMa. S| comepHUT BaXKHYIO MH(POPMALUIO 00 YPOBHE MOIYJISIIHHU, CKOPOCTH KOIUPOBAHUS
MSC mpu ucnonszoBannu FEC, pexxume criekTpa m WHBIX MapaMeTpax Takoro poja, HEOOXOAMMBIX IS
nemoayisiuu MSD unu SDI.

Biok-cxema KOJIUPOBAHUA KAHAJIOB U MOAYJIAIIUN

PUCVHOK 45

MSD Paccesnne [Kommpos armne Orobpakenue Ilepem exenne
JHEpPIUN ™ LDEC [ coroxymmocrn | noxmecymmx [P
SDI [Paccesmm CaepTouHOe Iepemeskenue OrobpakeHre _>§
JHEPrEM KOJIPOBaHAC Gutos COBOKYITHOCTH o =
g Z
= o
SI CeeprouHoe | Mepemenemie OrobpaxeHre g %
KOJMPOBAHIE 6uToB COBOKYITHOCTH % &
= =
Paccesnnbie -
M J1O T-CUTH Al bl =
Mapkep >

KaJp

ITpeobpasoBanue ocHOBHOI monocel B PY

BS.111445
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6.1 Paccestnue sHeprun

PaccesiHue sHEpTrUu OCYIIECTBISIETCS BO H30ekKaHUE Nepeaaur KOMOUHAIIUI CUTHAIIOB, MOTYIIIUX TIPUBECTH K
BO3HUKHOBCHHIO HEXKENATEIIbHOW PETryJIIPHOCTH B TiepelnaBacMoM curHaie. Jins obecrieueHus: paccesHus
SHEPTrUM B TIEPEAaBaCMOM CHTHAJIC OCYIIECTBISCTCS CKPEMOJIIMPOBAHWUE CHTHAIOB, COJCpXKAIIUX
cootBeTcTBeHHO MSD 1 SDI, ¢ moMombio IBOMYHOM 1ceBaocaydaitnoi mocnenoBarenpHocTh (IIICIT).

[Monuuom st rerepatopa AICIT umeet Bua: x'2 + x! +x% +x0 + 1.

6.2 Konnposanue kaHaaoB

B mponecce xonupoBaHus KaHAJIOB MPOMCXOAMT A00aBieHHME H30BITOUHON MH(OpMAIMU KaK CPEACTBa
ynpexaaromeii koppekuun ommbok. s MSD ucnonsdyercs xkog LDPC, a mgns SDI u SI — cBeprounoe
KOAMPOBaHMUE.

6.2.1 CBepTOoYHOE KOTUPOBAHHE

SDI u SI 3amumiarTcst CBEpTOYHBIM KOJOM CO CKOPOCTBIO 1/4 u ¢ 64 COCTOSHUSIME, COOTBETCTBYIOIIIHMU
TEHEPHUPYIONTUMH ITOJIMHOMaMH B BOCBMEPHYHOM TpeacTaBieHnu spistroTest: 133, 171, 145 n 133 ¢ ucxoaHpiM
cocTosiHMEM "Bce Hynn".

6.2.2 Koauposanue LDPC

Jns 3amuter qaaaeix MSC B mudpoBoii cucteme H mcnonsiyercst kpasutukiandeckuit ko LDPC mmuHOMN
9216 GUTOB C YeTHIpbMsI CKOPOCTSIMU KoaupoBauusi — 1/4, 1/3, 1/2 u 3/4. Pasznuunsie mapametpsl FEC
puBOASITCS B TabmIe 33.

TABJINIIA 33
IMapameTtpsl kogupoBanusa LDPC
Cxopocts koxuposanus LDPC Juna 6JI(%I::; )uaﬂm,lx k Juna Kolzg::(;)ro cioBa N
3/4 6912 9216
1/2 4 608 9216
1/3 3072 9216
1/4 2304 9216

6.3 IMepemexenne 6UTOB

ITocne ceprounoro kogupoBanus SDI u SI mpumensieTcs mepeMexeHne OMToB B Oyokax. Jlymaa 610Ka 1y1s
nepeMekeHus, ykazaHHas B Tabauie 34, COOTBETCTBYET IMPHHE MmoJiockl udposoro curHana 100 k['u. Ecnu
HIMPHHA TON0CH nugpoBoro curuaia pasHa 200 kI'n, amuHa O51oKa AJ1s IepeMekeHHsl yIBauBaeTCsl.

TABJINIIA 34
JiauHa 010Kka nepeMe:keHus
Monynsuust Pexum nepenaun 1 Pexum nepenauu 2 Pexum nepenauu 3
QPSK 1704 x 2 =3 408 1576 x2=3152 1360x2=2720
16-QAM 1704 x4=6816 1576 x4 =16304 1360 x4=15440
64-QAM 1704 x6=10224 1576 x6=9456 1360 %x6=8160

Juns SI nnunHa Giioka nepeMekeHUs paBHIeTCs 216 HE3aBUCUMO OT HIUPUHBI II0JI0CHI IU(POBOIrO CUrHAaIa.
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6.4 OTo0pa:keHue HA CUTHAJILHOM CO3Be31UM

Hns SI mcnonwsyercst otodpakerrne B QPSK, torma xak MSD u SDI mommepxusator QPSK, 16-QAM u
64-QAM. [TocnenoBaTennbHas OCISA0BATSILHOCTD OUTOB Ha Bbixoe kojepa LDPC wiu 010Ka iepeMexeHus
OUTOB OTOOpaXKACTCS B PA3IMUHBIC TOYKU CO3BE3/IUS B KOMIUIEKCHOM 001aCTH B COOTBETCTBUH C Pa3THYHBIMU
KOH(UTYpaIUSIMUA YPOBHS MOIYJISIINY.

K Pa3IMYHBIM CXCMaM 0T06pa)KCHI/I$[ Ha CO3BC3A1U NNPUMCHACTCA KOB(l)(i)I/IL[I/IeHT HOPMHUPOBAHUSA MOIIHOCTH.

6.5 AkTHBHast noaHecymas cumoiaa OFDM

Kaxnmprit cuvBosm OFDM  cOCTOMT W3 HENPEPBHIBHBIX IMUJIOT-CUTHAIOB, PACCESHHBIX MIIOT-CUTHAJIOB M
MTOTHECYIITUX JaHHBIX.

6.5.1 HenpepbIBHBINH MUIOT-CUTHAJ

Ha menpepwsiBHBIX mmmoT-curHamax pasmemaercs 108 cumBosoB SI; cuMBoibl SI B BepxHEl W HIDKHEH
MOJIOBMHAX TMOJAJMANa30Ha OJMHAKOBEL. B cronbmax TtaOmuikl 35 TpPEACTaBICHO PaCHOJIOXKCHHE
HETIPEPHIBHBIX THJIOT-CUTHAJIOB B KaxkaoMm cumBosie OFDM. B Ttabnure 36 mokazaHo pacrojio’KeHHE
HEMPEPBIBHBIX ITUIIOT-CUTHAJIOB 10 HOMepaM cuMBosioB OFDM B norudeckom cyOkazpe.

Hampumep, B pesxkume niepenauun 1108 cumBonos SI pazMeniarotces, Kak mokazaHo B TabauIe 35, — B MO3UIUH
ot 1-ro o 27-ro cumBosia OFDM B noruueckom cyOkazape. Te xe 108 cumBonoB SI pazmemarorcs Tak xe,
KaK I0Ka3aHo B Tabuuiie 36, — B mo3uiuu oT 28-ro 10 54-ro cumeosa OFDM B jorudeckoMm cyokaape — 3To
o3HauaeT, yTo 108 cumBoJIOB SI OBTOPSIOTCS ABAXK/BI )11 OOCCIICUECHHUS MX YCTOUYMBOCTH.

TABJINIIA 35
PacmoJiokeHue HenpepbIBHBIX MUJIOT-CATHATOB B Ka:xk10M cumMBojie OFDM
Io3nnuu cumpoJsioB SI B HHKHeI IMo3nnun cumBoJioB SI B BepxHeii
Pe:xum nepenaun
MOJIOBHHE NOJIUANIA30HA MOJIOBHHE IOJIUANIA30HA

Pexxumebl epenaun 1 u 3 11, 55,75, 103 144, 164, 192, 228
Pexxum nepenauu 2 15,43 84, 104

TABJINIIA 36

Hymepanus cumBoioB OFDM, conepskamux cuMBoJIbI SI, B Tormyeckom noakaape
Pe:xxum nepenaun 1 Pexum nepenauu 2 Pe:xum nepenaun 3

Howmepa cumBosos 1~27 1~54 1~27
OFDM 28~54 55~108 28~54

6.5.2 PaccestHHBII INJI0T-CHTHAJ

PaccessHHBIE MHIIOT-CUTHAJIBI MOT'YT HUCIIOJIB30BATHCA I CMHXPOHHM3AalMKU Kajpa, 4aCTOTbl U BPEMCHH, a
TAKXKC JJIs1 OLICHKHK KaHaja.

JIBe mceBaOCTyYaiiHbIe TIOCIEI0BATEILHOCTH 00Pa3yOT PACCESIHHBIC MUIIOT-CUTHANIBI MTOCIIE OTOOPaKECHUS B
QPSK. CuMBOIIBI paccessHHBIX MIJIOT-CUTHATIOB Pa3MEIAIOTCS B PACCESTHHBIX MTUJIOT-CHTHATIAX.
6.5.3 IloaHecyuiue qTaHHBIX

Ilognecymue B cumBoiie OFDM sBASIOTCA MOAHECYUIMMH JIaHHBIX, 32 HCKIIOYECHUEM BUPTYaIbHOU
TTOAHECYIEH, HETPEPHIBHOTO MUJIOT-CUTHAIA M PacCesTHHOTO MIIoT-curHana. CuMmBoibl SDS 1 CHMBOJIBI
MSD pa3memarorcs B IOAHECYIEH TaHHBIX.
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[Mocne ckpemMOIUpOBaHYS, KOTUPOBAHUS, IEPEMEKESHUS U OTOOpaKCHHS Ha CO3Be31MU cUMBOJIEI SDI B o1HOM
JIOTHYECKOM CyOKaJIpe pa3MeIarTCs B MO3MIINHY, IPEACTaBICHHOM B TaOnuiie 37. Bee moaHecyIue TaHHbIX
B cuMBosiax OFDM c¢ 1-ro 1o Nspis,-# comepkat cumBojisl SDI B ogHOM jtoruueckom cyokaape. B Nspisyr1-M
cumBosie OFDM nonuecymye JaHHBIX € 1-T0 10 Nspisactive-H TaKXKe conepkat cuMBoibl SDI.

TABJINIIA 37

[Mo3unus nogHecymux JaHHbIX, CoAep:KaAMX cuMBOJIbI SDI, B iornueckom cyOkaape

Pexum nepenaun 1

Pe:xxum nepenauu 2

Pexum nepenauu 3

Nspisn

NspiSactive

Nspisn

NspiSactive

Nspisn

Nspisactive

2

0

3

72

1

128

OcTranbHbIe TIOJHECYIIVE AAaHHBIX cojepxkar cuMmBoibl MSD. B Tabmuie 38 moka3aHO KOJIUYECTBO
cumBosioB MSD u SDI B jjorudeckom cyokazape.

TABJIVLIA 38

KouanuectBo cumBosioB MSD u SDI B siorudeckom cyokaape

Pexum nepenaun 1

Pexum nepenauu 2

Pe:xxum nepenauu 3

MSD SDI MSD SDI MSD SDI
46 080 1704 46 080 1576 50 688 1360
6.6 ITepemesxeHue MOAHeCYIIUX AJsi CAMBOJI0B MSD

IlepeMexenue MOAHECYIINX MPUMEHSAETCS B OTHOUICHUHM MOJHECYIINX NAHHBIX, COACPKAIIMX CUMBOJIBI
MSD. Ora mporieaypa npeacTaBiseT cO00H BapuaHT YaCTOTHO-BPEMEHHOTO IIEPEMEIKECHUS B COOTBETCTBUH
C OIpeAeNIeHHBIM aJTOPUTMOM TIepeMeXeHus. llepeMekeHrne NPOBOAMTCS B UYETHIPEX JIOTHUECKHX
cyOKaapax v pa3IuIHBIX MMOIHAa30HaXx.

[Ipouenypy nepemexkeHus: OCYIISCTBISET OJIOK IepeMexeHus. B pexxumax nepenaun 1 u 2 amuHa Oiioka
nepemeskeHus cocrapiseT 46 080, B pexume nepenaun 3 — 50 688.

6.7 Co3panne curaaja OFDM

Ha Bxox 611oka co3ganus curdana OFDM mocTymnaroT KOMITIEKCHBIE, OTHOCSAIITHECS K YaCTOTHOU 00JIacTH,
cumBoJisl SDS, cumBosbl SI, cumBoisl MSD ¢ 4acTOTHO-BpEMEHHBIM MIEPEMEKECHUEM, IepeaaBacMblie Ha
aktuBHOM momHecymeii OFDM, a Ha BbIXOIe TeHEPHPYETCsl CHUTHAJ BO BpEeMEHHOH oOnacti,
MPEICTABIISIOMUN COO0H IIM(PPOBOH PaUOCUTHAII.

6.8 Jlormyeckuii Kaap, pacnpeaejieHue cyokaapoB u pusnueckuii kaap

Jlnst ynpoieHusl CHHXpOHU3alUU MPUEMHHKA JIOTHUSCKUN CYOKap UMEET PETYIISIPHYIO CTPYKTYPY KaapOB.
Jlornueckmii cyOkanp comepxkuT mapkep U Sy cuMBoioB OFDM ¢ muxnmmdeckuM mpedHuKcoM, a KaxKIbie
YEeTBIpE JIOTHUECKHUX CyOKazpa oOpa3zyroT jormdeckuii kaap. IlompoOHee cM. COOTBETCTBEHHO PUCYHKH 44
u 46.
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PUCYHOK 46
CrpykTypa cy0kaapa

Cy6kanp

| T T e
CumBon CumsORL | Cumeon

Maprep OFDM 1 OFDM?2 OFDM Sy

< 160mc >
BS.111446

Mapkep Taxke sBiasgerca cumBoiioM OFDM. Ha moaHecymmx mapkepa T€HEpUPYETCs W pacIioyiaracTcs
KOMILIEKCHAsI IICEBAOCTYyYaiiHas OCIe0BATEIbHOCTh. | eHEPUPYIOUTUI TOJTMHOM UMEET CIACAYIOIIUN BU/I;
) nn+1)/2
P,(n) =exp|—j(-D)"2mm——>——|,n=0,1,---,L — 1.
Ny
IIpu ucmonp30BaHUN pexkUMOB Tiepenadn 1 u 3 N.. =967, m = 48; npu UCIIONB30BAaHUHU PEKUMa TIepenadn 2
N.. =487, m = 12. 3nauenue L npeacraBiaeHo B Tabnuie 39.

TABJINLIA 39
3nauenue L
[llupuna nozockt ungposoro Pexumbl nepenauu 1 u 3 Pexum nepexaun 2
CUTrHaJIa
100 k' 120 60
200 k' 240 120

JIUTEensHOCTh M JIOTHYECKOTO Kaapa u (usnmdeckoro kaapa coctaBisger 640 mc. B mormdeckom kanpe
coJiep)KaTcsl BCe NaHHBIE KaapoB MyibTHIUieKca. [locnme pacmpenenenus cyOKaApoB JOTHUYECKHN Kajap
npeoOpasyercs B GU3MUECKUNA Kaap.

Hudposas cuctema H npemycmarpuBaeT Tpu BapuaHTa pexuMa pacipe/iesieHus cyokanpoB. Pacipenencaue
CcyOKaapoB TPOUCXOMUT B paMKax JMOO OJHOTO JIOTHYECKOTO Kajpa, JUOO NBYX IMOCIEHOBATEIBHBIX
JIOTHYECKUX KaJIPOB, JIMOO YETHIPEX IMOCIENOBATENLHBIX JIOTHYECKHX KaJpoB. PacrpenencHue cyOKaJIpoB
MPENCTaBIsIeT COOOM BapuUaHT BPEMEHHOTO MepeMexeHus. Pexum 3 pacmpeneneHuss cyOKaJpoB HUMEET
HanOOJIBITYIO JNTUTEIHHOCTD ITepeMeskeHust — 2560 Mc.

ITocne pacmpenenenus CyOKaapoB JOTHYECKUI Kamap mpeobpasyercs B (msudeckuit kamp. Kaxmpri
(m3nyecKuil Kaip COACPKUT BCE TAHHBIC JIOTMUECKOTO KaJipa.

7 CrnekTpanbHasi Macka

B xadecTBe cpeacTBa CHIKCHHSI BHEIIOJIOCHOM MOIITHOCTH curHaia P mist dunbrpoBanus curdana PU moxer
OBITh HcTONb30BaH GuibTp. CrieKTpanbHbIe MAacKH Uil BO3MOXKHOTO MPUMEHEHUST UIIBTPa TPEJICTABICHEI
COOTBETCTBEHHO Ha pucyHKax 47-52. Pa3pematomas criocoOHOCTh MO 4acTOTE MPH M3MEPEHUH MOIIHOCTH
curHana coctasigeT 1 k['n, 0 b mokaspiBaeT OOILIYI0 MOIIHOCTH BHYTPHM IIOJIOCHI. 3HA4YEHHUsI BCEX TOYEK
M3JI0Ma, YKa3aHHBIX Ha PUCYHKAX, MPeJICTaBleHbI B Tabiuax 40—45.
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PHUCYHOK 47

CrnekTpajbHas MacKa pe:xKuMa CIeKTpa A

0 0
-10 -10
-20 -20
-30 / -30 \
[¥a]
= 40 / 540 \
-50 -50
—-60 / —-60 \
70 / -70 N
-80 —-80
-200 -150 -100 -50 0 0 50 100 150 200
Kl Kl BS.1114-47
PUCYHOK 48
CrexkTpajbHasi MACKA PeKMMA clieKTpa B
0 0
-10 —-10
-20 -20
-30 / -30 \
w —40 1 —40
-50 / -50
—-60 —-60
~70 // ~70 \\
-80 —-80
-250 -200 -150 -100 -50 0 50 100 150 200 250
Kl k'

BS.1114-48
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PHUCYHOK 49

CrnekrTpaibHas MacKa pe:xkuma cnexkrpa C

0 0
-10 -10
-20 -20

-30 / -30 \
—40 —40

b

~60 -60 \
~70 70 AN
—-80 -80
0 50 100 150 0 200 250 300 350
Kl K[
BS.1114-49
PHUCYHOK 50
CriekTpajbHasi MAcKa pexuma criekrpa D
0 0
-10 -10
=20 -20
=30 / -30 \
—40 w40
/ ) \
50 / -50
60 -60 \
~70 ~70 N
-80 -80
50 100 150 200 200 250 300 350 400
Kkl'1g jaBit

BS.1114-50
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-30
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-50

-60

=70

-80

-20

-30

=70

-80

Pex. MC3-R BS.1114-12

PUCVHOK 51

CrnekrTpanbHas Macka pexnma cnexkrpa E

20

40

60

kl'1g

80

100

120

PUCYHOK 52

0

-10

-20

-30

B 40

-50

-60

=70

-80

150

CrekTpajibHas MacKa pe:kuma cnekrpa F

50

kg

100

150

0

—-10

-20

-30

=70

-80

200

kl'1q

250

300

BS.1114-51

150

200

250

Kl'1g

300

350

BS.1114-52
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TABJIVIIA 40

Touku u3I0Ma CHeKTpaHLHOﬁ MAaCKHU INIPU MOIIHOCTH BHYTPH IOJIOCBI 0 1b

(pe:xnM crekTpa A)

CaBHr 4aCTOTHI OTHOCHTEIBHO
IeHTPAJILHON YaCTOTBI

OTHOCHTeNbHBIH YPOBEHD

(k1) (nb)
-200 -80
-150 —65
-60 -50
-50 -20
50 -20
60 -50
150 —65
200 -80

TABJINIIA 41

Touku n3j0Ma cCeKTPaJbLHONH MaCKH NIPH MOIIHOCTH BHYTpH nojockl (0 1b

(pesxum cnekTpa B)

CABHI 4YaCTOTHI OTHOCHTEJIBLHO
l.le]-lTpaJ'l]:HOﬁ HacToThl

OTHOCUTEJIbHBIH YPOBEHb

(') (ab)
-250 -83
-200 —68
-110 =53
-100 -23
100 -23
110 =53
200 —68
250 -83

TABJIVLIA 42

Touku uzjioma CHeKTpaHLHOﬁ MAaCKHU INIPU MOIHOCTH BHYTPH IOJIOCHI 0 1b

(pexxnm cniexktpa C)

CaBHI 4YaCTOTBHI OTHOCHTEIBHO
IEeHTPAJILHON YaCTOTBI

OTHOCHTeIbHEIH YPOBEHD

(') (1b)
0 —65
50 —65
140 =50
150 -20
200 -20
210 =50
300 —65
350 -80
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TABJIULIA 43

Touku u3I0Ma CHeKTpaHLHOﬁ MAaCKHU INIPU MOIHOCTH BHYTPH IOJIO0CBI 0 1b

(pexxnM cniexktpa D)

CaBHUT YaCTOTHI OTHOCHTEJIHHO N
N OTHOCHTebHEIH YPOBEHD
HEeHTPAJTBHOH YacTOTHI (1B)
(xI'm)

0 —68

50 —68

140 =53

150 -23

250 =23

260 =53

350 —68

400 83

TABJINIIA 44

Touku n3jI0Ma cCeKTPaJbLHONH MAaCKH NIPH MOIHOCTH BHYTpH nojaockl ( 1b

(pexum cnexktpa E)

CaBur 4acToTbl OTHOCHUTEIBLHO .
. OTHOCUTEJIbHBIH YPOBEHb
HEeHTPAJbLHOH YaCTOTHI (1B)
(k')

0 -65

90 -50

100 =20

150 =20

160 -50

250 -65

300 -80

TABJINIIA 45

To4ku n3j0Ma cCIeKTPaJbLHONH MaCKH IIPH MOIHOCTH BHYTpH nosockl ( 1b

(pexxum cnekrtpa F)

CI[BPIF JacTOTbl OTHOCUTEJIBbHO o
o OTHOCHUTEJBLHBIIH YpoB€HbL
HEHTPAJIBHOU YaCTOThI (IIB)
(xT'w)

0 -68

90 -53

100 -23

200 -23

210 -53

300 -68

350 -83
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8 KpaTkoe n3nosxkenue pe3yJbTaToB Ja00paTOPHBIX HCIBITAHU I

Hmxe kpaTko U3I0KEHBI pe3yIbTaThl TA00OPaTOPHBIX UCIIBITAHUHA U(PPOBOI crcTeMbl H B pa3HBIX yCIIOBUAX
nepenaun. JlJabopaTtopHble HCIIBITAHUS MPOBOAMINCH MIPH CIyYalHBIX IIyMaX M B YCIOBUSX MHOTOIYYEBOTO
3amupanusi. Mcrnonp3oBaHHbIe TPOGWIA 3aMUPaHUs 0003HAYAIINCH KaK ropoJickue npu 60 KM/4 U CelTbCKUe
npu 150 KM/9 ¥ IPUMEHSUTUCH K MOJIE3HOMY CHTHAIY OT/IEIbHO. Pe3ynbTaThl OlIEHHBAIKUCh TI0 COOTHOIICHUIO
C/N nipu niepenave, HeoOxoauMomy 1uist focTikeHuss KOb = 1 x 10~ mocne nekozaepa curnana st MSC.

8.1 KOB B 3aBucumMocTH 0T OTHOIIeHHsI C//N B rayccoBOM KaHajie

HJ’IH MOJIy4YCHUS Ha BXOJC MPUCMHHKA Pa3/IMIHbIX otHomeHuii C/N ObLT UCIIONIL30BaH aI[)_II/ITI/IBHHﬁ rayccoB

myM. Pe3ynbTaTel m3MEpEeHHI TPEACTABICHBI Ha pUCYHKE 53.

TABJINIIA 46

HapaMeprl nepeaavu nmpu naﬁopaToprlx HUCIIBITAHUAX B rayCCoBOM KaHaJie

Pexum cnextpa

B (mosnoca wactoT 200 Krix)

Pexxum nepenauu

1

Mopymnsiuuu Hecyen

QPSK, 16-QAM u 64-QAM

CKOpOCTI/I KOAUPOBAaHUA BHYTPECHHEI'O KOJda

12,

3/4

10

PUCYHOK 53

KOB B 3aBucumoctu ot oTHomenust C/NB rayccoBoM KaHaJjie

10°

10°

KOB

10

— —e—— QPSK, 1/2
—o—— QPSK, 3/4
— % 16QAM,1/2

CIN

— 00— 16QAM,3/4
— —— 64QAM,1/2
— 7 64QAM,3/4

BS.1114-53
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8.2 KOB B 3aBucuMocTH 0T OTHOIIeHMsA C//N B MHOTOJTy4eBOM KaHaJie

Pe3ynmbraTel n3aMepeHnii Ha pUCYHKaX 54 u 55 npuBoasTcs st ropoaa pu 60 KM/9 M CeTbCKONH MECTHOCTH
npu 150 KM/9 COOTBETCTBEHHO, YTO OTPaXKAeT pasHble CIICHAPWUHU TPHEMa, TOTJa KaK COOTBETCTBYIOIIMH
PEXKHUM MTOMEXOYCTOWYMBOCTH MIPEICTaBICH B Tabmuie 47.

TABJINLA 47
I[MapameTpsl nepeaayu nNpu Ja60pPATOPHBIX UCHBITAHUSAX B MHOT0JIy4€BOM KaHaJIe
Pexum cnextpa A C
Pexxum nepenaun 1,2 1,2
Moaynsiiun Hecyei QPSK 16-QAM
CKOpOCTH KOAUPOBAHUS BHYTPEHHErO KOJa 3/4 1/2
Pexxum pacnpeseneHus cyOkaapos 1

PUCYHOK 54

KOB B 3aBucumoctu ot oTHomenust C/NB MHOI'0/1y41€BOM KaHaJie

10°
11 12 13 14 15 16 17

C/N
—@— TI1SAQPSK34 roponckue ycious —O— T2SA16QAMI2 cenbcKas Mec THOCTh
———QO——— T2SAQPSK3/4 cempckas MecTHOCTh  ——] ——— T2SA16QAMI2 TOpOJIC KHE yCII0BHS

——k——— T2SAQPSK34 roposckue ycIioBus BS.1114-54



1

Hudposast cuctema I, naszpiBaemass PABUC (AynunoBusyanbHas HHQOpPMAIMOHHAs CHUCTEMa pPEalbHOTO
BPEMEHH), IIpeJHa3Ha4YeHa I 00eCIeYeHUs] BBICOKOKAUECTBEHHOI'O MYJIBTUIPOTrPAMMHOIO 3BYKOBOI'O U
MyJbTUMEAUNHOIO PAIUOBEIAaHU B TPAHCIOPTE, a TAKXKE Ha NEPEHOCHBIC M CTAl[OHAPHBIE NPUEMHBIE
ycTpoiictBa B tuana3zoHax 4actoT [ u [l OBY (47-68/74 MI'tu 87,5—-108 MI'm). st oOecriedeHns pa3iinaHbIX
CIIEHapUEB IPUMEHEHNUS PEAYCMOTPEHBI pa3Hble pEXXUMBI Ilepeaun. Pesxum nepenaun onpenensercsa AByMs

Pex. MC3-R BS.1114-12

PUCVHOK 55

KOB B 3aBucuMocTu 0T oTHOIICHUsI (/N B MHOT0/Iy4eBOM KaHaJle

107 e
10°
8
N
4
10
10°
10 11 12 13 14 15 16 17 18 19 20
C/IN
—@—— T2SCQPSK34 ropoackue ycioBus — TISCQPSK34 ropojckue ycnoBus
e © ] T2SCQPSK3/4 cenbckast MCCTHOCTL_O_ T1SCQPSK34 cenbckast MeCTHOCTh BS.1114-55
IIpunoxenue 7
Hudposas cucrema I
Beenenue

KaTerOpUsIMH NIapaMeTPOB:

HepBa;I KaTeropus OIpeACIdCT MHUPUHY IMOJOChI 4YaCTOT, HCIIOJB3YCMYIO Ui IEpeaadyu, a BTOpasd —
KOMITPOMHUCC MEXKIAY CKOPOCTBIO IIE€pCaadyn AdaHHBIX U CTa0UIBHOCTHIO B YCIIOBUAX PA3JIMYHBIX ITOMEX —

napaMeTpbl, OTHOCAIIUCCA K IIMPUHE ITOJIOCHI CUT'HAJIA,

nmapaMeTpbl, OTHOCAIIHECS K 3¢ (EeKTUBHOCTH UCTIONH30BAHUS CIIEKTPa CUTHANIA.

rayccona IyMa, MHOTOJIy4eBOI'0 PaCpOCTPaHEHHUs, IOTUIEPOBCKOTO PACIIHPEHUSI.
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Hudposas cucrema I mpunsita B rocyaapcrBenHoM cranaapre Poccuiickoit @enepauuu [OCT P 54309-2011
"AynuoBusyanbHas mHbopMannoHHas cucrteMa peanbHoro Bpemenn (PABUC). [Iponeccs hopmMupoBanus
KaJpOBOH CTPYKTYpBI, KaHAJIHLHOTO KOJMPOBAHUS W MOAYJSALUH JUII CHCTEMBI IU(PPOBOTO HA3eMHOTO
y3konoaocHoro paauosemanus B OBY nuanasone. TexHuueckue ycinoBus'".

2 Mopaesb apXuTeKTYpPhI H CTeKa MPOTOKOJI0B

K ycayram PABUC mipe 1bsBISIOTCS CIIETYIOINTNE OCHOBHBIE TPEOOBAHWS:
— BBICOKasI CIIeKTpalibHas 3)()EKTHBHOCTh CUCTEMBI;

- HAJCKHBIA MMPUEM CHTHAJIOB BHCO, 3BYKOBBIX W APYTHX YCIYT IPU IBHKCHHUH CO CKOPOCTBIO 10
200 xkM/u;

- KOpOTKas 3aJ€piKKa Hadajla IIpueMa HJIN €ro BOCCTAHOBJICHHC IIOCJIC IMPEPBIBAHHA B CJIOXKHBIX
YCIIOBUAX (Haan/IMep, IocCJiC BbI€31a U3 TYHHCIIA, TAC MIPUCM CUT'HAJIa ObLI HapymeH);

— obecrieueHre BRICOKOKAYECTBEHHOTO BHICOBEIIAHNS C pa3MepaMu KajapoB 0 720 X 576, qactoTon
KaJIpoB JI0 25 KaJpOB B CEKYH/IY, HECKOJIBKUMH KaHaJIaMH 3BYKOBOT'O COITPOBOXK/ICHHS,

- BBICOKOKAaYECTBCHHOE ayAMOBEIIaHNe, BKIOYas crepeo3Byk CD-kadecTBa 1 MHOTOKaHAIbHBINA 3BYK
mo cxeme 5.1;

- JOIMOJHUTCIIBHBIC YCIYTM IEpeaadyr OaHHbIX, CBA3AHHBIC HWIJIIM HE CBA3aHHBICE C BHUACO- HWIIH
ayJuonporpaMmamMu, TaKMC Kak:

*  TEKCTOBBIC COOOILCHUS;
*  HEMOJBIXHBIC N300pAKCHUS;
*  TI0Ka3 CJIAMIOB;
*  uH(pOpMaNHA O JTOPOKHOM JBUKCHUH, IIOTOJIC, MECTHBIC HOBOCTH U T. II.;
o DIIII;
- YCJIOBHBIN JOCTYT K YCITyTaM;
- HaJIC)KHAs CITy>KOa aBapuUiTHOTO OTIOBEIICHUS;

- pabota mo OYC, B TOM UHCiIe pacIioIOKEHHBIM BJIOJIb ABTOMArUCTPaJIeH U JKEJIE3HBIX TOPOT.

[IpueMHHK cHCTEMBI JODKEH IPUHUMATh KaK HOBBIE IIU(POBBIC MPOrPaMMBI, TaK U MPOTPAMMEI aHAJIOTOBBIX
YUM-paauocTaHIMi — C aBTOMAaTUYECKHUM OIPEJIETICHUEM THIIA IPOTPAMMBI.

B macrosmiee Bpems HanmOojiee IMEPCIEKTUBHBIMU IS WCIIONB30BaHUSA B cuctemMax PABUC smBisroTcs
aymuokonek HE-AAC (Bxmowas meromsl SBR, PS, MPEG Surround) u Buaeokoaexku H.264/AVC,
H.265/HEVC. Aymuoxonep HE-AAC oOecrnieunBaer mepefady BBICOKOKAUYECTBEHHOTO CTEPEO3BYKa CO
ckopocThio 32 kOut/c, a Bumeokoxepsl H.264/AVC, H.265/HEVC — mnepemady BBICOKOKauECTBEHHOI'O
BUACON300pakeHUs CO cTaHAapTHBIM TB-paspeliennemM 1 4acToToH KaapoB 25 KaJAPOB/C CO CKOPOCTHIO OKOJIO
500 x6wut/c.

B cucreme mepemaun PABUC omnpeneneHsl GU3NYECKUd YPOBEHb W NPYTHE HCIOJIB3yEMBIC AJIEMEHTHI
MIPOTOKOJIOB HWJKHUX YPOBHEH CTaHIapTa B3auMOJCHUCTBHA OTKPBITHIX cucteM (BOC).

OCHOBHBIMM KOMITOHEHTaMH IPUKIAJHOIO YPOBHS SABIAIOTCA ayJuoO- M ayJUOBHM3yalbHbIE NPUIOKEHUSA
peanbHOTO BPEMEHH M HEKOTOpBIE JOTOJHHUTEIBHBIE YCIYTH, TaKHe KakK AJIEKTPOHHAs MporpamMma Irepenad
W T. . YPOBEHb IPENCTaBICHHS BKIIOYAET KOJUPOBAHHE HCTOYHUKA. MYyIBTUIUIEKCHPOBAHHE CHUTHAJIOB
ayJno, BHJIEO W JIONOJHUTENIBHBIX JaHHBIX BBIMOJHAETCS HA KaHAJIBHOM YPOBHE C HCIOJIb30BAHHEM
TparcnoptHoro nmoroka MPEG-2 nnu tpancnoptHoro koHTeiitnepa PABVC.

[Ipumep crexa nporoxosnos cuctemsl PABUC mpuBeneH Ha pucyHke 56.
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PUCVYHOK 56
Crex nporoxosos PABUC
I
VpOBEHB NPITOKEHHS Ayzano- 1 BUICONPIIOKEHHE PEabHOTO BPEMEHH - O?ggﬁgg’ég{éﬂ au
I
| Yporem meneramenn | O A ey e | XM HTML SO
KananbHbIil ypoBeHB Tpancnoptaeiii moroxk MPEG-2, Tpancrioptasiii konteiinep PABUC TC
Dusnueckuii ypoBeHb Ouznueckuii ypoens PABIC ( BCH, LDPC, M-QAM, OFDM)
‘ BS.1114-56
3 OcHOBHbIE TEXHOJIOTHHA

Cucrema o0ecrieunBaeT TPH JOTHUECKUX KaHala Iepeaadn JaHHbIX. [[loMIMO OCHOBHOTO CITy:K€OHOTO KaHana,
PABUC nipenocraBiseT KaHAIBI TIepeadr JaHHBIX C MTOBBIMICHHON HAIeKHOCTHIO — HU3KOCKOPOCTHOM KaHAaIT
(~12 xOUT/C) ¥ BRICOKOHAICKHBIN KaHA IIepeaayuu JaHHbIX (~5 KOUT/C). DTH TOMOIHUTENBHBIC KaHAIBI MOTYT
WCIIOJIb30BATHCS, HATIPUMED, JJI aBAPUUHOTO OMIOBEUICHHUS U T. TI.

Cuctema PABUC oGecnieunBaeT pazinynble YpoBHH MOAy s QAM u pa3nnvHble CKOPOCTH KaHAJTBHOTO
KOAMPOBaHUs B OCHOBHOM CIIyKE€OHOM KaHaje, KOTOpble MCIOJb3YIOTCS Ul JOCTMXKEHHUSI ONTUMAIbHOI'O
OanaHca MeXIy HaIe)KHOCTBIO (TIOMEX0YCTOWYHBOCTBIO) U CKOPOCTBIO MEpeaayy JaHHBIX.

OCHOBHO# CIy>KeOHBIN KaHal TpeAHAa3HAueH I Tepedadyd BUACO- W ayJUOJaHHBIX. MakcumalbHas
CKOPOCTh IEpeIaun JaHHBIX B TOM JIOTHUECKOM KaHaje cocTaBisieT okoyio 900 kout/c. HuskockopocTHOH
KaHaJI [TpeIHa3HavYeH s epeaaun nHGOPMAIMK C ITOBBIIICHHOM HaIeKHOCThIO, HAIIPUMED IS SKCTPEHHOIO
rojocoBoro omosemieHus. CKOPOCTh MEpe/lau JaHHBIX COCTABIICT OKOJIO 12 KOuT/C. BBICOKOHAIECKHBIM
KaHaJI TIepeiavy TaHHBIX MIPeaHa3HAUCH I Tepeadn BCIIOMOTATEIbHBIX JAHHBIX C BEICOKOW HAJE)KHOCTHIO.
CKopocTh Tepeaadr JaHHBIX COCTABIIAET OKOJIO 5 KOMT/C. HU3KOCKOPOCTHON M BBICOKOHAIEKHBIH KaHAJIbI
Mepelavyn TJAHHBIX 00ECTIeYMBAIOT MOBBIIICHHYI0 TOMEX03aIUIIIEHHOCTh U, CJIEJIOBATEIBHO, 00JIee ITUPOKOE
MTOKPBITHE U 00JIee BEICOKYIO CTAOMIIBHOCTh MTPHEMa 10 CPABHEHUIO C OCHOBHBIM CITY)KEOHBIM KaHAJIOM.

Ckopoctd mepefaud IUQPPOBBIX JAaHHBIX B OJHOM pajJuOKaHalle i BCEX KOMOHMHAIMK MapaMeTpOB
MoxayJsinuy U ckopocteit FEC mpuBeaens! B Tadmiie 48.

TABJINLIA 48
Cxopoctn nepeaaun nu¢poBbix 1aHHbIX B cucteme PABUC
Ton cossesas CKEE%CTL CxopocTh NOTOKA TaHHBIX (KOUT/C)
Kanaa 100 kI'u Kanan 200 kI'u Kanan 250 kI'u
1/2 80 160 200
QPSK 2/3 100 210 270
3/4 120 240 300
1/2 150 320 400
16-QAM 2/3 210 420 530
3/4 230 470 600
1/2 230 470 600
64-QAM 2/3 310 630 800
3/4 350 710 900
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B ocHOBHOM city’)keOHOM KaHaie MOXKET HCIIOJIB30BaThC MOAYISIHOHHOE co3Be3nue QPSK, 16-QAM win
64-QAM wu cxopocth nomexoycroiurporo koauposanus (FEC) R= 1/2, 2/3 unu 3/4. B HU3KOCKOPOCTHOM
KaHajie MCTONb3yeTcss MoIyJsauonHoe co3pesane QPSK m ckopocTh MOMEXOyCTOHYHMBOTO KOAMPOBAHHSA
R=1/2. B BBICOKOHaIEKHOM KaHalle HCIOJb3yeTca MoAyssimuonHoe co3Besaue BPSK u ckopocts
MMOMEXOYCTOWYMBOIO KOAUPOBaHus R = 1/2.

B MynpTHIUIEKCHpOBAaHHBIN MOTOK cHMBOJIOB OFDM BCTaBISIOTCS NMHIIOTHBIE HECYIIHE W HECYIIHE C
napaMeTpamH repeayn curaana (ciyednsie Hecymue). OHM 00eCTIeYNBAOT CHHXPOHHU3AINIO, KOPPEKIIHIO
WCKKCHUM KaHala W Iiepenady JONOTHHUTEIbHONH wWH(pOpManuu (BKIOYAas MapaMeTpbl MOIYJISIHH

Pex. MC3-R BS.1114-12

" KOOAUPOBAHUA, JOCTYITHOCTD JIOTHYCCKUX KaHAJIOB M€pe€aavu JaHHBIX U T. ,21.) Ha CTOPOHE IIpHUcMa.

YMEHbBIIIEHNE OTHONICHHWS ITHKOBOW MOIMHOCTH K CPEIHECH MOIMHOCTH IIepeAaBacMOro CHTHajga He
00513aTeIhHO, HO PEKOMEH Ty ETCH.

Ha pucynke 57 mpencraBneHa (QyHKIIMOHaNbHAs OJIOK-CXeMa IEpENalolield 4YacTd, a Ha PHUCYHKE 58 —

¢dyHKIIMOHANBHAs OnoK-cxema npuemanka PABUC.

PUCYHOK 57

DyHKIHOHAJILHAA 0J10K-cXeMa nepegaTunka PABUC

BaHHUE

OcHoBHO s
CITY KEOHBIH a
KaHal O6pabotxa, [
KaHaIbHOE KOJUPOBAHUE, " %
NepEMEXKEHUE =
=
>
Q
[
]
Hwuskockopoct- e VMeHblIeHHe
"7 OTHOLICHUA
HOM KaHaT . O6paborka, o YactotHoe BBox o
—_— KaHaJIbHOC KOJIMPOBAHUE, " =3 BT — —* coyxeOusix [ yvommoern [ OBII®
HECYLIHUX K CpeaHei
TIEPEM XKEHIE E MOpH.lHDCTH
BboicokoHanex- =
HBIN KaHaJ £
=]
nepegadn 1)
JIAHHBIX O6paborxa, § B l Curnan
KaHaIbHOE KOJMPOBAHUE, — S BC/ICHHE BBejicHue PABUC
O 3a/IEPIKKI ; I
TNEPEM €IKEHUE =) AT pasHecer- T ,  3QUIMTHOrO " LIAIT
5 o HHTEpBaTA ——*
HOM nepenavn
L L
O6paboTka, KaHATbHOE KOJAUPOBAHHE, MIEPEMeKCHUE
Paccpenotoue-
@op]}:«ap:]%%iaﬂue | ,| HuedHeprum KanansHoe Ilepemerxenne Otobpaxkenne Ilepemexenue Iepemexenue
5 TTAHHBIX (ckpembpo- KOJIMPOBAHHE 6uToB Ha CO3BE3/IUE AueeK 6110K0B

BS.1114-57
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PUCVHOK 58

@OyHKnUOHAIbHAA 0JI0K-cxeMa npuemHuka PABUC

OCHOBHO# CITy)KeOHBIH KaHa
—
o
S
=
O m
CUHXpOHH- E g Hu3skockopocTHON KaHa
OBY + Y| szaums [(»| BI® | E S —>
OFDM E 2
E* BrIcKOKOHA1EKHBIM KaHAT
[
repelayn JaHHBIX
= | repenal
: Jlexomep 0CHOBHOIO CITy’)kK€OHOro KaHaja :I[emynLTHnneKcop TTOTOKOB
crmebma AR E s |1
o | Ex |V |Esz| [EEx| |E5s| | B[] € |
52 Ml EEEl EEEEEEe TE D 2
5o |1 |2 =25 BE>g §E=8 i 2
= 28 28 28 5 = 3
| O 5 O 5 O 9 n =
I O e O e_ O e_
Ob6parHoe -
TEPEMEKECHUE Bunaeo N Busneo-
STYEEK L5 & JeKonep —
2 Jamapre 00— e
e S, —
£
= Aynmo 1
=} =
E\‘ aam 8‘
= |AganoN | E A
7110 N e HO-
. "oz z[e};(l([)z[ep
HusxockopocTHol | 2 = L o [Ayamo | 2 —
KaHaJl EM =] & S 8 >
5L g | 58 >
58 g E“g JlanHbIe
= g = I —
B bICOKOH a1 €KHBI i
KaHaI mepefadn | o B & o |Ayano
JIAaHHBIX EM 9 E S
Egi ) § g E“’% JlanabIe
o M 4 3 B
= 2 ="
BS.1114-58

BriOpanHas mosioca 4acTOT M BbIOpaHHAs KOHICHLMS BELIaHHsI UMEIOT PSIJl IPEUMYIICCTB:
- BO3MO>KHOCTH MCIOJIB30BaHNS OJJHOYACTOTHOM M MHOTOYACTOTHOM CETEH;

- TPAHCJIAIUS HECKOIBKUX BBICOKOKAYECTBEHHBIX CTEPeO(OHNIESCKAX 3BYKOBBIX IMPOTPaAMM WIIH
BHJICOTIOTOKOB CO 3BYKOBBIM COTPOBOXKICHUEM B TOPOJAC C HCIONB30BaHHEM €IUHCTBEHHOTO
nepeIaTInKa;

— BO3MOXHOCTb JIOKAJIU30BATh TPAHCISLHUIO OJHOU MPOrpaMMEI, TO €CTh UCIIOJB30BATh OJIHY U TY K€
YaCTOTY JUIA TPAHCISIIIAY PAa3HBIX MTPOTPaMM B Pa3HBIX TOPOAAX.

4 Du3nyecKuil U KAHAJIbHBIH YPOBHM

Ha d¢usudeckoM ypoBHe cxema KaHajdbHOro kojupoBaHus u moxysmumu OFDM B cucreme PABUC
OTPENCTSAIOTCS KaK (DYHKIMOHATIBHBINA OJIOK alanTalyy JaHHBIX, MOJYy4YaeMbIX OT KoJlepa MUCTOYHHKA, K
XapaKTepuCTUKaM KaHama mnepexadd. [lOoTOKM MaHHBIX M3 BCEX JIOTHYECKHX KaHAJOB IIOBEPraroTCs
CJIETYFOIUM TIPeoOpa30BaHUIM:

- (bOpMPIpOBaHI/Ie KaaApOB JaHHBIX]
- PaccpeaAOTOUCHUC SHCPIUU KaApa AaHHBIX;

- BHeITHee KoaupoBanue (6mounbrii kog bUX);
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— BHYTpeHHee KoaupoBaHue (0nounsiit kog LDPC);

— nepeMekeHIe OUTOB;

- otoOpaxxeHre OUTOB Ha STYECHKN MOAYJIIIUOHHOTO CO3BE3ANS;

- NepeMeKCHHE SUEeK;

— nepeMeskeHue 0JI0KOB;

- oToOpakeHre JIOTHUECKUX KaHaJIoB AaHHbIX Ha stueliku OFDM;

- YaCTOTHOE TIepeMeKEHIE U BBOJI CITy)KEOHBIX HECYIITNX;

- yMEHbBIIIEHUE OTHOIICHNS TUKOBOW MOIITHOCTH K CpeIHEH MOIITHOCTH;

- ObI1®D;

— BBEJICHHE 3aIIUTHOTO MHTEpBaIa, (hopMupoBaHue TojHoro curaaga OFDM.

Ha xaHanmsHOM ypOBHE KOJIUPOBaHHbIE JAHHBIC HCTOYHHKA MOTYT MYJIbTHILICKCUPOBATHCS C UCIIOIb30BaHUEM
pasIMIHBIX (OPMATOB, BKIIOUAs TakeThl GukcupoBaHHON MHEI (B yacTtHOoCcTH, TII MPEG-2) u makeTs
TepeMeHHON  JUIMHBI (B YaCcTHOCTH, TpaHcHmopTHeIM koHTedHep GSE wmm PABUC) mum6o
HECTPYKTYPUPOBAHHBIN MOTOK JaHHBIX.

5 IMoka3aTenn padoThI CHCTEMBI

JUIs OLEHKM MHHHMAJIBHO HEOOXOIMMOro OTHomeHUs Hecyineh K myMmy (C/N)min (a1s KOB = 10 mocne
KaHAJIBHOTO JEKO/Epa) U Pa3HBIX TUIIOB MOAYJISALUHU U CKOPOCTEH KOJUPOBAHUS OCHOBHOTO CIYXeOHOTO
KaHajia MOJISIIMPOBAITUCH PeKUMBI ipuema curiaina PABUC Ha cranmoHapHbIe, IEPSHOCHBIE U MOIBIKHBIC
YCTPOUCTBA C UCTIONIb30BaHMEM Moeneit karnanoB u3 ctagaapta ETCH ES 201 980 (ITpunoxenne B.2). Kanan
7 (ABI'lll) MmogenupyeT pexKuM mpreMa Ha CTaIlMOHApHEIE yCTPONCTBA, KaHAT 8 — Ha TIEPEHOCHBIE yCTPOHCTBRA
(B ropone), a kanan 11 — Ha ycTpoiicTBa B ABHKCHUH (B XOJIMHCTONH MECTHOCTH). Pe3ynbraTsl 3THX Monenei
JUTSL KaHana ¢ mupuHoi mostockl 250 kI 11 mpuBenens! B TadmuIe 49.

TABJINIIA 49

3naveHuss (C/N)min 17151 OCHOBHOTO CJIyKe0HOT0 KaHaga PABUC ¢ mupuHoi mosochl 250 kI'n

C/ min IIB
Mogaean (CN)min (2B)

KaHAaJa/pexum QPSK 16-QAM 64-QAM
npuema

R=1/2 | R=2/3 | R=3/4 | R=1/2 | R=2/3 | R=3/4 | R=1/2 | R=2/3 | R=3/4

Kanan 7
(ABI'I)/mpuem
Ha CTaI[IOHApHBIE
yCTpoiicTBa

1,1 33 4,2 6,4 9,1 10,2 10,8 14,0 15,4

Kanan 8
(ropon)/mpuem
Ha NOPTaTHBHEIC
yCTpoiicTBa

6,4 9,4 11,5 12,5 14,9 17,0 16,2 19,4 22,0

Kanan 11
(xonmmucras
MECTHOCTB )/TIpHEeM 5,5 8,6 9,8 10,4 13,2 15,6 14,7 17,9 20,5
Ha yCTpOWCTBa
B IBUKEHUU

6 CBoaHbIe JaHHBIE IO TAPAMETPAM CHCTEMBbI

B tabaume 50 npuBeneHsl xapaktepucTuku cucteMsl PABUC.
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TABJIMIIA 50

OcHoBHBIE XapakTepucTHKH cucTeMbl PABUC

XapakTepucTuku

PABUC

Pexxumbl mpuema:

— Ha CTallMOHapHBIE YCTPOHUCTBA
— Ha IepeHOCHbIE YCTPOUCTBA

— Ha KapMaHHbIE YCTPOICTBa

— Ha yCTpOICTBa B JBUKEHUU

+ o+ o+

+

Uwucras CKOPOCTh Nepeaun JaHHBIX

B 3aBucumocTu oT THIA MOAYJIAIUU U CKOPOCTU KOAUPOBAHUSA
JUIIsL pa3H0171 IMUPHUHBI KaHaJa:

a) 100 x['m — 75-341 x6ut/c
b) 200 x['m— 155-703 xbur/c
¢) 250 k' — 196888 xbuT/c

CrnektpanbHas 3ppextuBHOCTD (OUT/C/T'11) 0,77-3,64
OmHOYaCTOTHEBIE CETH [onnep>xuBatorcs
Turmel pagroBeIAHNS

— 3BYKOBOE +

— MYJbTUMEINA +

- TB

[lepenaga maHHBIX/BUIBI YCIyT

BI/I,HGO, 3BYK, HCTIOABUIKHBIC I/I306pa)KeHI/I${, Mpe3eHTalunu,
JJAHHBIC 110 TOPOKHOMY JABUKCHUIO U T. 1.

I[I/IaHaSOHLI 4acCToT

Juamazons! [ u [1 OBY

IlIupuna monockl kKaHaNa

a) 100 k' b) 200 x['m ¢) 250 k'

Hcnonp3yemas mpuHa moIoCkl

a) 96,0 kI'm b) 185,6 k' c¢) 246,2 k['11

Uucno cerMeHTOoB 1

Ywucnmo mogHeCcymux Ha CETMEHT a)215 b)439 c)553
WHTEpBaAI MEXTY 110 THECYIITIMHU 4000/9 T'a

AKTHBHAs JJIUTEILHOCTE CHMBOJIA 2,25 mc
JIMTeTbHOCTE/OTHOCHUTEIbHAS BETHIMHA 1/8

3alIUTHOTO MHTCPBAJIA

I[J'II/ITGHLHOCTL Kaapa

103,78125 mc (41 cumBost OFDM)

CI/IHXPOHI/I?)aIII/IS{ 1o BpeMCHI/I/‘IaCTOTe

3aH1MTHLIﬁ I/IHTepBaﬂ/ MNWJIOTHBIC HECYIIIUC

Mertoasl MOy IALIHI

QPSK, 16-QAM, 64-QAM

Buytpennss FEC

Kon LDPC ¢ npu0Oiu3uTenbHBIMA CKOPOCTSAMH KOJTUPOBAHHS
1/2,2/3, 3/4

BuyTtpenHee nepemexkeHue

[MepemexeHre OUTOB, sTYEEK, BDEMEHHOE U YaCTOTHOE
nepeMexeHue

Buemnss FEC

BUX (n, k, t); n, k 3aBUCAT OT UIMPHUHEI ITOJIOCHI KAHATA,
ckopoctr koaupoBanus LDPC; criocoOHOCTh KOppeKInu
omn6ok t = 10 ommnboK (U1t OCHOBHOT'O CIIy’K€OHOTO KaHaJIa)

Buemnee nepemexenue

[epemermBanye TaHHBIX/paccpeaOTOUCHHE
SHEpPruu

16-6urosas AIICIT

I/Iepapanecxaﬂ nepeaadya

Curnanmms3anus napaMeTpoB mepenadn

Yersipe mopHecymux Ha cuMBost OFDM, 41 Out Ha kamp
OFDM
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