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U 1onpasok — 8 eXeMecs4YHoOM UHQOPMayUuoOHHOM ykasamese «HayuoHanbHblie cmaHOapmel. B cnyyae
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¢hopmayuoHHOU cucmeme 00w ea0 NonsL30e8aHus — Ha oguyuansHoM calime @edepanbHO20 azeHmcemaa o
MexXHUYeCKOMY pezynuposaHuro U Memposoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdhopmneHune. ®IBY «MHCTUTYT cTangapTuaauuuy, 2024

HacToswmn ctaHgapT He MOXeT ObITb NOMHOCTLID UMW YAaCTUYHO BOCnpouniBeaeH, TMpaxXnpoBaH U pac-
NMPOCTpaHeEH B Ka4veCTBe OCbI/ILlMEJ'[bHOFD nagaHna 6es pa3peleHnsa fDe,u,epaanoro areHTCTBa Nno TeXHN4eCKo-
MY perynupoeaHui 1 MeTponorun
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

TeneBngeHue BewaTernbHoe Ludpposoe

CUCTEMA LUM®POBOI0 TENEBU3UOHHOIO BELLAHNA ONA NOPTATUBHbLIX YCTPOUCTB
NMOCNEOYKOLWENO NOKONEHWUA (DVB-NGH), CNELUM®UKALINA ®PU3NYHECKOIO YPOBHSA

M6puaHbLIA npodunb

Digital video broadcasting. Digital television broadcasting system for next generation handheld (DVB-NGH), physical
layer specification. Hybrid profile

Lara BBegeHus — 2025—03—01

1 O6nactb npuMeHeHUsA

HacTodAwmin ctaHgapT pacnpocTpaHsAeTcs Ha cUcTeMy LMdpOBOro TeneBM3aMOHHOro BelwaHua (DVB)
[OnNs NopTaTUBHLIX YCTPOWCTB (TepMuHanor) nocnegywulero nokonenuns (NGH) (nanee — DVB-NGH) n ycTa-
HaBnuBaeT Habop TpeboBaHNA, ONUCKLIBAKLLMX BCK YacTb (DM3MHECKOro YPOBHSA OT BXOAHbIX MOTOKOB A0 nepe-
pasaemoro B adomp curHana, korga nepegada v npuemM JaHHbIX OCYLWeCcTBAATCA COBMECTHO MO Ha3eMHOMY K
CNYyTHUKOBOMY KaHanam (ganee — rubpuaHblid npoguns).

Cuctema DVB-NGH npegHasHauyeHa ons 4OCTABKU TPAHCMOPTHBIX MOTOKOB UMW MOTOKOB AaHHbIX 06LLe-
ro HasHa4yeHWs Ha NIMHEWHbIe U HEMUHEWHBIE NMPUIOXEHWUS, TaKNe Kak TeneBuaeHue, paguo, CepBUChl aHHbIX.

TepmuHanel DVB-NGH Takke moryT obpabaTeiBaTe curHansl DVB-T2-lite.

HacTosawmia ctangapT cnegyeT NpMMeHsTh Npu pa3paboTke, M3rOTOBMEHWMM M 3KCMMyaTaluun yCTPOWUCTB
DVB-NGH, a Takke npu paspaboTke, NpoOeKTUPOBAHMM W 3KCMMyaTauum nporpaMMHoro obecnedveHnst ceten
DVB-NGH.

2 HopmaTuBHbIE CCbINIKK

B HacTofileM cTaHOapTe UCMorb30BaHa HOPMaTUBHASA CChINKa Ha credyLwmin cTaHaapT:
FOCT P 52210 TeneBuaeHue BelwatensHoe Undposoe. TepMUHbI 1 onpegeneHus

MpumMmeyaHue — lMpu NONb3OBaHUM HACTOSALMM CTAHAAPTOM LienecoobpasHo NpoBepuTL AEWCTBUE CCbINoY-
HbIX CTaHOAPTOB B MH(IOPMAaLUWOHHOI cucTeme OBLLEro NonMb30BaHWsA — Ha othMUMansHOM caiiTe defepanbHOro areHT-
CTBAa MO TEXHUYECKOMY PErynipoBaHWMI0 U METPOMOrMW B CeTU IHTEPHET Mnk No eXerogHoMy UHPOPMALMOHHOMY YKa3a-
Tento «HaunoHanbHbIe cTaHAapThI», KOTOPbIA ONyGNUMKOBAH MO COCTOSHWIO HA 1 AHBAPS TEKYLLEro rofa, W Mo BhIMycKam
€XeMEeCAYHOTO MHPOPMALMOHHOTO yKkasaTens «HalunoHanbHble CTaHOapTbi» 3a TEKYLUWIA rof. ECnv 3aMeHeH CCbINouHbIif
CTaHAapT, Ha KOTOPbIA AaHa HeaaTWPOBaHHas CChbIMKa, TO PEKOMEHIOYETCA MCMONb30BaTh AENCTBYIOLLYI0 BEPCUKD 3TOro
CTaHAapTa C y4eToM BCeX BHECEHHbIX B JaHHYH BEPCUI0 M3MeHeHWn. Ecnv 3aMeHeH CCbINoYHbINA CcTaHO4apT, Ha KOTOpbIif
JaHa JaTUpOBaHHAA CChIMKa, TO PEKOMEHAYETCA UCMOMNbL30BaTh BEPCUIO 3TOMO CTAHAAPTA C YKa3aHHLIM BhILLE rof4oM yT-
BEpXOeHUs (NpuHATUSA). Ecnu nocne yTBEP:KOEHWSA HACTOALLEro CTaHOapTa B CChbINMOYHBIA CTAHAAPT, HA KOTOPLINA AaHa
[aTUpOBaHHAS CCbINka, BHECEHO M3MEHEHWE, 3aTparvBaloLLee NONOKEHWE, HAa KOTOPOE AaHa CCbiNKa, TO 3TO MONOKEHWe
pekoMeHayeTcA NpUMeHATL 6e3 yyeTa gaHHOro U3MeHeHWs. Ecnu cobinoyHbli cTaHaapT oTMeHeH 6e3 3aMeHbl, To nomno-
XeHWe, B KOTOPOM aHa CChINKa Ha HEero, pEKOMeHAYeTCs MPUMEHSTE B YacTW, HE 3aTparMBatoLLeil 3Ty CChINKy.

M3paHue ochbnumnansHoe
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3 TepmuHbI, onpeaeneHns, COKpalwleHMsa u 0603Ha4YeHuA

3.1 TepMUHLI N onpefeneHnsa

B HacTosWweM cTaHgapTe npyvMeHeHbl TepmuHbl no FOCT P 52210, a Takke cnegyowme TEPMUHLI C CO-
OTBETCTBYIOLWMMK ONpedeneHnsmu;

3.1.1 6asoBbin npoduns (basic profile): Habop TpeboBanuin k cucteme DVB-NGH, onuceiBaoLwmx BCo
YacTb (PU3NYECKOro YPOBHA OT BXOAHbLIX MOTOKOB A0 NepefasaemMoro B adoup curHana, 3a UCKIMoYeHUeM Tpe-
BoeaHun, cneundunyHbix ans npodgpuna MIMO, rubpugHoro npodpunsa u rmépuaHoro npoduna MIMO.

3.1.2 rubpuaHbIn npoduns (hybrid profile): Habop Tpeboeanwii k cucteme DVB-NGH, onvceiBatowmx
BCIO 4acTb h3MHECKOro ypOBHSA OT BXOOHbBIX MOTOKOB A0 NepegaBaeMoro B adup curHana, korga nepegada u
npveM OaHHbIX OCYLUECTBAKTCS COBMECTHO MO Ha3eMHOMY W CYTHUKOBOMY KaHanam.

MpumeuvuaHune — [onyckaercsa npumeHeHue texHonorun MISO npu mogynsaunn OFDM.

3.1.3 rmbpugHbii npoduns MIMO (hybrid profile MIMO): Habop TpeboBanuin k cucteme DVB-NGH,
ONMCbIBaKLWMX BCHO YacTb (PM3M4ECKOro YPOBHA OT BXOAHbIX MOTOKOB A0 nepepgaBaemoro B aup curHana,
Korga nepegada v npuemM AaHHbIX OCYLeCTBMAAKTCA COBMECTHO MO Ha3eMHOMY M CYTHUKOBOMY KaHanam ¢
vcrnonb3osaHuem Mmetoga MIMO.

3.1.4 kaHan du3uveckoro ypoBHsa; PLP (physical layer pipe; PLP): KaHan ¢ ycTaHOBNEHHbLIMW HEnUs-
MeHHLIMY NapamMeTpamMu nepegaqu (BKnoyasa BUA MOOyNALMM, KOOOBYH CKOPOCTL, MyBuHY nepeMexeHuns Bo
BPEMEHN), NepefaBaeMblil B 3aJaHHbIX NOACErMEHTaxX C UCNONb30BAHMEM MYyINbTUMNIEKCMPOBAHNUS C BPEMEH-
HbIM pasgeneHnemM.

MpumeuvaHnue — PLP MoxeT nepeHOCUTb OOHY UMK HECKOMBKO Cry6.

3.1.5 npodounb MIMO (profile MIMO): Habop tpeboBaHuii k cucteme DVB-NGH, onuckiBatowmx BClo
YyacTb (PM3NYECKOTO YPORHS OT BXOAHbLIX MOTOKOB [0 NepefaBaemMoro B 3Mp curHana, Kkorga nepefada gaH-
HbIX U NPUEM OaHHbIX OCYLUECTBNSAKTCHA CUCTEMaMKU M3 HECKOMBKUX HA3EMHbIX aHTEHH.

3.1.6 curHanuzauyusa L1-PRE (signaling L1-PRE): CurHanuzauuns, nepegaeaemas cumeonamu P2, ume-
HOLWUMK (PUKCMPOBAaHHLIA pasMep, KOAWMPOBaHME 1 MOOYMALMIO, BKITHYaKLLAsa OCHOBHYIO MHOpMaLMIO O CU-
creme NGH n nHdopmaumio, Heobxogumyto ans AekoauposaHvs curHanusauymm L1-POST.

3.1.7 curHanusauusna L1-POST (signaling L1-POST): CurHanusauus, nepegasaemMasn B Ha4ane noruye-
CKOTo Kagpa W npegocTtaenawllasg nogpobHyto nHdopmauuio ypoeHa L1 o cucteme NGH u PLP, cocTosiasn
N3 KoHUIypupyemomn 1 AUHaMUYEeCKor YacTeun.

3.1.8 cumeon aP1 (symbol additional P1; aP1): JononHuTensHei cumeon P1, Hecywnin curHansHbie
nons S3 n S4 v pacnonoXeHHbl cpasy nocne cumeona P1.

3.1.9 cumBon P1 (symbol P1): CumBon nunoT-curHana nocTOstHHOW ANWHbI, NepeHoCcALMA nHdopma-
uunto curHanuzaumm B nonax S1 u S2 u Haxogswmincs B Hadane kaxgoro NGH-kagpa, nepegasaemoro no
pagvo4acToTHOMY KaHany.

MpumeyaHue — OCHOBHOE HazHayeHue cumBona P1 — aTo BbicTpoe NnepBoHa4anLHoe CKaHWpOBaHME Mono-
cbl paguokaHana ans obHapyxeHua curHana NGH, ycTaHoBneHus BpeMEHHON CUHXPOHW3ALIMK, ONPEAEneHus CMELLEHMS
4acToThl U pa3Mmepa BeicTporo npeobpasoBanus dypbe.

3.1.10 cumBon P2 (symbol P2): CumBon nunoT-curHana, pacnofoXeHHbIW cpasy nocrne cumeona P1
unu aP1 (ecnv oH NpuCyTCTBYET), C TEM Xe pa3mepom BbicTporo npeobpasoBaHusa Pypbe u 3alUMTHLIM MHTEpP-
BaroMm, kaK y CUMBOIOB JaHHbIX.

MpumevyaHune — Yucno cumeonos P2 3aBucuT OT pazMmepa beicTporo npeobpasosanns Pypbe. Cumeone! P2
WCMOMb3YHT ANA TOYHOW BPEMEHHOW U YaCTOTHOW CMHXPOHU3aUUK, 8 TaKKe ANA NepBOHaYansHOW oUeHKN kaHana. Cum-
BOmMb! P2 HecyT nHdopmMauuio curHanusaumm L1 v L2, a Takke MoryT nepeHocuTb AaHHbIE.

3.1.11 cy6-bnok (sub-slice): Mpynna auyeek 13 ogHoro PLP, koTopble Nepen 4acTOTHBLIM NepemMeXXeHueM
pasmMewatoTcs Ha OFDM-avenkax gaHHbIX ¢ nocnegoBaTenbHbIMKM aapecaMy Ha OQHOM paguokaHarne.

3.2 CokpaweHunsa n o603Ha4YeHNs

B HacToswem CTaHOapTe NpUMeHeHbl cnegyrwuie CoKpaleHua n obo3HaveHus:

bro — bBbicTpoe npeobpasoBaHue Pypbe;
MY C — MHOro4YacToTHas CeTb;
2
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obpaTtHoe 6bicTpoe npecbpasoBaHune Pypbe;
0[HOYaCTOTHas CeTb;

kog boysa — Yoynxypu — XokeuHrema (Bose — Chaudhuri— Hocquenghem
code);

KOOMpOBaHWeE C nepemexeHnem 6uToB n mogynauua (bit interleaved coding
and modulation);

undppoBoe TenesuanoHHoe BewaHue (digital video broadcasting);
obwumin kog Beixoda (general escape code);
npsAMoe ynpexaawLllee ucnpasneHune owmnbok (forward error correction);

MHKancynMpoBaHHbIA NOTOK 06LLero HasHadyeHus (06LWmiA MHKancynMpoBaH-
HbIA NOTOK) (generic stream encapsulation);

Bbnok nepemexenns (interleaving unit);
CUMH(basHbIM M KBaApaTypHLIA KOMMOHEHThI cMrHana (imaginary/quadrature);
nepBbli (husndecknin) yposenb (layer 1);

KOA C Manol NNOTHOCTBI0 MPOBEPOK Ha YeTHOCTb (HU3KOMMOTHOCTHBIA KOA)
(low-density parity-check code);

«MHOECTBEHHbIW BX04, MHOXECTBEHHbLIN BLIXOA» — METO[, NPOCTPaHCTBEH-
HO-BPEMEHHOI0 KOAWPOBAHUA C MHOXECTBOM aHTEHH Ha nepefady U MHoxe-
CTBOM aHTeHH Ha npuem (multiple input, multiple output);

«MHOXECTBEHHbIA BXO[, OOWHOYHbLIN BbIXOL4» — METOA MPOCTPaHCTBEHHO-
BPEMEHHOro KOAMPOBaHUS C MHOXECTBOM aHTeHH Ha nepefadvy M O4HOW aH-
TeHHon Ha npuem (multiple input, single output);

6rnok namsaTh (memory unit);

nopTaTMBHOE YCTPOWCTBO Mocneayklero nokoneHus (next generation
handheld);

HeogHopogHasa (Mogynsuma) (non-uniform);

4yuCcno JononHuTenbHbiX U Ha norMyeckdin kagp B Mo3gHen 4acTu Kagpa
BPEMEHHOIO NepemMeXxXeHua,;

MHOrOYacTOTHas CXemMa MOOYMAUMM C OpTOroHamnbHbIM YACTOTHEIM pac-
npefeneHWem HecyLlMX B NMonoce kaHana Beuwanus (orthogonal frequency-
division multiplexing);

kaHan dmandeckoro ypoBHs (physical layer pipe);
WabnoHbl NUNOT-CUrHamNoB;
MopLens bydepa npuemHuka (receiver buffer model);

OAHOYACTOTHOE MYILTUMNNEKCUPOBAHNE C OPTOrOHANbHBIM YacTOTHLIM pasae-
neHwem kaHanoe (single carrier orthogonal frequency-division multiplexing);

«OAWHOMHLIA BXO, OAUHOYHbLIN BbIXOOQ» — CUCTEMA C OfHOW nepefatoLlein 1
OoOHOIM NpUemMHOWN aHTeHHON (single input, single output);

obpaTtHoe nepemexeHne Bo BpeMeHu (time de-interleaving);
nepemexeHue Bo BpeMeHu (time interleaving);

AJTMHA NO3OHEN YacTy NepeMeXKeHUs No BpeMeHMu;
TPaHCNOPTHLIN NOTOK (transport stream);

KBagpaTypHaa amnnuTygHas mogynsums (quadrature amplitude modula-
tion);

KBagpaTypHas oTHocuTenbHas dasosas mogynsauus (quadrature phase shift
keying);

YMCNO NOrMYEecKMX Kagpos Ana nepemexeHna k-ro |U B kaxgom Tl-Grnioke;
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Liume KadpOBLIM MHTEpBar, T. €. pasHuLa B MHAEKCe Kadpa Mexady nocrefopaTernb-
HbIMW NTOTMYECKUMYM KadpaMu, Ha KoTopble oToBpaxkaeTcs KOHKpeTHbIn PLP;

k MHAekKc Hecylwen SC-OFDM,;

Bz WMHAEKC NocnefHen akTUBHON HeCyLLEen;

Kiin WHOEKC NepBOi aKTUBHOW HECYLLEN;

Km!a, yucno Hecywmx OFDM;

L YMCIO CMMBOMOB AaHHbIX B rubpuaHom kagpe SC-OFDM NGH,;

Lg obLee 4YMcrno cMMBONOB B Kagpe (3a ucknodeHnem cumeonos P1 un aP1);

M,arge yucno MU-bnokoe B 6onbwom 1U;

M man yucrno MU-6nokos B manom 1U;

Nbpcu yucno ucnonb3yemsix BUTOB Ha kaHan (number of bits per channel use);

Neec 11 max MakcumarnsHoe 4ucno bnokos FEC, KOTopble COBMECTHO NEepeMexalTcs B
ogHoMm Tl-6rnoke;

Niarge yucro Gonbwux IU B ogHom brnoke FEC (number of large IUs of one FEC
block);

Nyus yucno MU-bnokoe (number of memory units);

Nuyus.pLp yucno MU-6nokoe gns otgensHoro PLP (number of memory units for one
PLP);

P, OIYHA BPEMEHHOTO NepeMeXUTens;

P ONWHA No3dHen 4acTu NepeMeXeHWs Mo BPEeMEHMW, BbIpaXXeHHasa B 4ucne
NOTUYECKMX KaApOoB Ha ANMHY MOSIHOTO BPEMEHHOro nepemexutens P, (ao-
NyCTUMBIA OWanasoH 3HadeHnin ot 0 fo 7);

T arneMeHTapHbI Nepuog;

TF,1 anuTensHocTk cumeonos P1 n aP1;

Ts nonHas anutensHocTb cumaona SC-OFDM;

TxN naoeHTucukatop nepegartduka Homep N, pabortarwwero no metogy MIMO

unu MISO.

4 OnpepeneHue u apxutektypa cucrtembl DVB-NGH rubpungHoro npocduns

4.1 O6wWwme nonoxeHus

TbpuaHbIA Npodunb, ONUCAHHLIN B HACTOALLEM CTaHAapTe, onpegenaeT hopMat rubpugHoro curdana,
KOTOPbIA COCTOUT M3 KOMMOHEHTA, WAYLIEro OT HA3eMHOW CETW, U OOMONHUTENbHOr0 KOMMOHEHTa, UayLlero
OT cnyTHuka. Heobxogumo, 4Tobbl rMGpuaHble CUrHanbl BKNKOYANW AONONHUTENbHbLIA CUMBOM CUrHanNM3auum
P1—aP1. CnyTHMKOBbLIM KOMMNOHEHT rMBpMAHOro NpPouna SOMKEH MMETh WKMPWHY nonockl kaHana 1,7, 2,5
unm 5,0 MITu.

MomumMo onpegeneHus rtbpuaHbLIX CUrHaNoB rMBpUAHLIA NPOgUNE ONMUCLIBAET MEXAHW3M NpuemMa OBYX
CUrHanoB 0OQHOBPEMEHHO (OAMH CUrHamn OT HA3eMHOro nepefaTynka U 04uMH OT CMYTHWUKA) U 06beauHeHNs nx
B eMHbIN NOTOK.

Ha pucyHke 1 npegcTaBneHa CTpyKTypHas cxema (PM3N4eckoro ypoBHSA rmbpwuaHoro npodmnsa NGH.
Brnoku, nmeroline yHKUMOHaNbLHbIE OTNM4YMS 0T Ha30BOro NPoguMns, NoOKa3aHbl CepbiM LIBETOM.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 8/28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71241-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69044
https://gostexpert.ru/gost/gost-71241-2024?utm_source=pdf&utm_medium=69044&utm_term=page

FOCT P 71241—2024

HazemHbIA kaHan

CwurHan
Bxoabl TS B 3hupe
wnu GSE
- BxogHas KoHcTpykTop leHepauus
] obpaboTka e BICM = Kagpa ™ OFDM I
Bxogbl TS
vwnu GSE
CnyTHWKOBbLIW KaHan CwvrHan
B athupe
—g-
BxogHaa KoHcTpykTop FeHepayus
obpaboTka ™ EBICM =~ Kagpa | SRR | ——
Bxoael TS [SE-QFDM) -
unu GSE

PucyHok 1 — CTpyKTypHana cxema (hran4eckoro ypoBHs rubpugHoro npodmna NGH

Ha cTpyKTypHOIl cxeme NpuCcyTCTBYIOT [Ba KaHana: OAvH AN HAa3eMHOro KOMMOHEHTa, Apyrow Ans cnyT-
HMKOBOTO KOMMOHeHTa. [1o cpaBHeHMO ¢ 6a30BbIM NpodUIeEM HazeMHbIe U CNYTHUKOBbIE KaHanbl rubpuaHoro
npocunsa, nokasaHHble B HACTOSLLEM CTaHOapTe, UMelT yHKLUMOHaNbHble pa3nuunsa B bnokax BICM, koH-
CTpyKTOpax kagpa u bnokax mogynsaumm OFDM (SC-OFDM). CucteMHas apxuTekTypa CNyTHUKOBOrO KaHana
Takas Xe, KaK y Ha3eMHOro KaHana, 3a Ucknio4eHneM 3ameHsl 6noka mogynsaumm OFDM 6nokom mogynauum
SC-OFDM. K HaszeMHbIM 1 CMYTHUKOBLIM KaHanaMm MOXeT NpYMEHATLCS YaCTOTHO-BPEMEHHas cerMeHTauus.

Onsa rnbpugHoro npogrns BoO3MoXHbI KoHurypaumm kak O4C, Tak u MUC. B koHdurypauum OYC cnyT-
HWKOBLIA U HA3EMHbIA KOMMOHEHTbI UCNOMNb3YKT OOHY W TY e 4acToTy; CUrHanbl, nepefaBaemMbie B 3TUX OBYX
KOMMOHEHTAaX, ABMSTCA 0OMHAKOBbIMU. B koHdurypaumm MYC curHanbl B HA3eMHOM 1 CMYTHMKOBOM KOMIMO-
HeHTax MoryT pasnuyaTtbcs. CuctemMHasa apxutektypa rubpugHoro npodunsa DVB-NGH npu koHburypauum
MYC cocTouT 13 HaseMHOro 1 CMyTHWKOBOIO KaHamoRB, Kak MoKa3aHo Ha pucyHke 1.

TexHonorua MISO B ruépugHom npodpune npMMeHmMMa Tonbko k mogynsaumm OFDM kak B HazemMHoOM, Tak
M B CMYTHMKOBOM KaHamnax.

MBpuaHbIA Npodhunb Noapa3aensioT:

- Ha O4YC, OFDM, T. €. B aHHOM COYETaHWM HAa3eMHasa CeTb U CMYTHUK UCMONb3YHT O4HY U TY XKe 4YacTo-
Ty, KOrga OfuH W TOT Xe curHan nepegaetcs rno o6ovm komnoHeHtam. MNpu mogynauum curHanos OFDM npe-
ambynbl 06oMxX KOMMOHEHTOB COCTOAT M3 cumeonor P1 u aP1. Habop napametrpos OFDM npumeHuUM k oboum
KOMMOHEHTAM: HA3EMHOMY 1 CMYTHUKOBOMY. B kauecTBe ansTepHaTUBbl Ans 060X KOMMNOHEHTOB AOMNYCKaeT-
CHA NPUMEeHATL Ba30BLIN Npodunb, NPK 3TOM NpeamMbynbl 060UX KOMMOHEHTOB COCTOAT TONLKO U3 cumBona P1;

- M4YC, OFDM, T. e. B J@HHOM COYETaHUN CNYTHUKOBbINA M HA3EMHbIW CUrHarnbl NepenarwTcs Ha pasHbiX
yactoTax, mogynsauua OFDM ucnonb3yetcsa HA 06oMx KOMMNOHEHTax. HazemHbIi KOMNOHEHT NepefaeTcs B
COOTBETCTBMW C Ba3oBbIM NpoduneM, CNyTHUKOBBLIA KOMMIOHEHT ucnonb3yeT napameTtpsl OFDM cornacHo Ta-
brnuue 1. Npeambyna Ha3eMHOro KOMMOHEHTA COCTOUT U3 cumeona P1, npeambyna cnyTHUKOBOIO KOMMNOHEH-
Ta cocTomT U3 cumeonos P1 n aP1;

- O4C, SC-OFDM, T. €. B J@aHHOM COYeTaHWU CMYTHUKOBOE NOKPbITUE TPebyeMolt 30HbI C 3anOMHEHUEM
3aTeHEeHHbIX 30H NepefaeTcs C NOMOLLBI HE3EMHbIX PETPAHCNATOPOB, UCMOMb3YHLLMX YaCcTOTY CMYTHUKOBOIO
curHana. Napametpbl SC-OFDM npumeHnUMbl K 060MM KOMNOHEHTaM: Ha3eMHOMY U CNYTHUKOBOMY. [peamby-
nbl cocToAT M3 cumBonoB P1 1 aP1 ans 06oMx KOMNOHEHTOB;

- MYC, SC-OFDM Ha cnyTHUKoBOM KOMMoHeHTe, OFDM Ha HazeMHOM KOMMNOHeHTe. HaseMHbIn KomMno-
HEHT nepefaeTcsl B COOTBETCTBMM ¢ 6a30BbIM Npodunem, CnyTHUKOBLIN KOMMOHEHT UCMOMNL3YeT napaMeTpsl
SC-OFDM cornacHo tabnuue 1. MNMpeambyna Ha3eMHOro KOMMNOHEHTa COCTOMT U3 cumBona P1, npeambyna
CNYTHUKOBOTO KOMMOHEHTa COCTOUT U3 cumeonos P1 u aP1.
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Tabnuua 1— YcTtaHoBKM NapamMeTpoB, OONYCTUMbLIX ANA rubpuaHoro npoduns

WcxoaHble napaMmerpbl

Moaynsauus

HavmeHoBaHue

3HaveHue

OFDM

SC-OFDM

LLnpwvHa nonockl, MMy

1,7

X

2,5

X

5,0

X

6,0

7,0

8.0

10,0

15,0

20,0

CwrHansHoe coapesgne

QPSK

16-QAM

X[ x

64-QAM

256-QAM

PasmepHocTe BMNP

0,5k

1K

2K

X | X

X | X | X

4K

I

8k

16K

3alMTHBIA MHTepBan

1/128

1132

1/16

19/256

1/8

19/128

1/4

Mpeambynbl

P1

P1unaP1

LLlabnoHbl NMNoT-cUrHanos

HenpepbiBHLIE NUMOT-CUMBOSbI

PP1

PP2

PP3

PP4

PP5

PP6

PP7

PP9
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OkoH4aHue mabnuuei 1

WcxogHble napaMerpbl Moaynsauus

HavmeHoBaHue 3HaveHue OFDM SC-OFDM

CkopocTte koga FEC 1/5 (3/15)

P

4/15
1/3 (5/15)
2/5 (6/15)
7115
8/15
3/5 (9/15)
2/3 (10/15)
11/15
3/4
MISO —

XXX X[ X|[X]X|X]|X

XIX|X|X|X]IX|X]|X|X]|X

Pasmep obpartHoro nepe- Cm. npumedaHue 1 Mo 6.2 Mo 6.2
MEeXMWTenNs BO BPEMEHM

MpumeyaHwnna

1 Ecnv npvemMHUKY Heobxogumo BeINONHATE 0OpaTHOE NepemMexeHne BO BpeMeHU napannenbHo Ans HaseMHOoro
W CMYTHWKOBOIO CUrHanoB, TO YKasaHHbIN B 6.2 MMMUT Ha pa3Mep 0BpaTHOro NepemexuTens Bo BpeMeHW NpUMEHSIT
K koMBuHauuu oboux curHanos, T. e. oba curHana He MoryT O4HOBPEMEHHO MCMONL30BaTh BECh yKa3aHHbIM 0b6beM
namaTu.

2 3HaKkoMm «X» OTMeYeHbl YCTaHOBKW NapaMeTpoe, AonycTUMble Ana rubpugHoro npoduns.

3 He Bce komMBUHaLWMW NapaMeTpoB JONYCTUMBIL. VICKMioYeHUsi npuBeaeHs! B Nocneayowmnx NyHKTax HacTosLWero
cTaHgapTa.

4.2 ButoBoe nepemexeHue, mogynsaunsa, MISO npekogupoBaHue

CtpykTypHasa cxema BICM, unnwocTpupyrowaa gyHKUUOHANbHbIE OTNuMuns rubpugHoro npoduns or
BasoBoro npocunsa Ha atane BICM, nokasaHa Ha pucyHke 2. B OOMNOMHEHWE K NEPEMEXEHUIO BO BPEMEHU
KoHdurypauum 6a3zosoro npoduns rubprMaHbii npodunb JONYCKAaeT KOHLEHTPALUUI0 A4EeEK B KOHLE nocneno-
BaTenbHOCTU NOMMYECKOro Kaapa, No KoTopol pacnpenensetca bnok FEC (paBHomMepHO-no3gHee nepemexe-
Hue). Bnokn ¢ oTnMynamMu oT 6azoBoro Npoduns NokasaHbl CEPbIM LIBETOM.
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PRt 2 3 4= 5 6 7 8 9=
m—1—>2—>3—r4—b5—>6+7*8_..9___,
K KOHCTpyKTOPY
wen i i I NOrM4ecKnx
Kagpos
Aot 2 3456 7 8H 9=

b e e

K koHCTpyKTOpY

L1-PRE Kapgpos
Butel L1-PRE |
11+ 13 ~ 8 9[- e
1w Butel L1-POST HE ST K
12l 13 2| 3 4 {9 [T Nuoreroron
Kappos

1 — FEC-kogupoBaHnue (16x LDPC/BCH); 2 — 6uToBbIli nepemexutens; 3 — AeMYNbTUNNEKCMpoBaHWe BUTOB Ha AYeikn;

4 — oToDpaXKeHue AYeeK Ha Co3Be3ans; 5 — nepemexunTens a4eek; 6 — NOBOPOT CUrHANLHOMO CO3BE34us; 7 — NepemMekeHmne

koMrnoHeHToB |/Q; 8 — BHYTpPUKaApoOBOE CBEpTOMHOE K BHellHee BnodHoe nepemexeHwe; 9 — npekoavposaHue MISO

(Tonkko ana OFDM); 70 — reHepauus curHanusauum L1; 11 — ckpembnep L1-PRE; 12 — ckpembnep L1-POST; 13— Kopep
FEC (ykopo4eHHoe/npopexeHHoe koauposaHue 4k LDPC/BCH)

PucyHok 2 — CrtpyktypHasa cxema BICM ona rubpuaHoro npoduns

4.3 KoHCTpYKTOpP Kagpa, 4acTOTHOe NepemMexeHue

CTpyKTypHasa cxema KOHCTpyKTopa Kagpa, UWnncTpupyrowan yHKUKMOHaNbHble OTNuYus rubpuaHoro
npodcuna ot 6aszoBoro npochuna Ha atane KOHCTPYKTOpa Kagpa, npeactaBneHa Ha pucyHke 3. OTnuyuve 3a-
KIo4aeTcs B BblaeneHun mecta gna cumeona aP1. B Yactu donsanyeckoro v Norn4eckoro nocTpoeHus kagpa
A1 HA3eMHOro U CMYTHWUKOBOTO KOMMOHEHTOB UCMOMb3YOT OOHW U Te Xe MexaHuaMmel. [NepemexeHune no ya-
CTOTE MPUMEHSAIOT TOMbKO Npu mogynaunn OFDM.
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—_— T — KoHcTpykTop
CBopka A4eek | NOrM4ecKuX Kappos
PLPO | oBuwero PLP | (coBupaer mogynun-
| | pOBaHHbIE AYERKK
| PLP v curHanuzaumm
» e L1-POS'|I<'a|?:l g:lrmecrme KoHcTpykTop
_____ : kagpos NGH
PLP1 rCﬁopKa sueex | Paboraer comacto (cobupaer
| PLP gaHHbix | AnlEMMECON MOZYMMPOBaHHbIE
WHbopmauum
I EpPERCAAYS AYEHKM NIOTUYECKUX
| g KagpoB W CUrHanu3aumm ’
L N npeaocTaBnsemMoro »| L1-PRE 5 MacouBb, Ha n?:gpa
————— NNaHUPOBLLMKOM) COOTBETCTRYIOLLME OLI‘:DM
—_— —— cumeonam OFDM 2
— YacToTHbIN unu
[ Flpglgeccop | no'r(g;ei':"e wiu SC-OFDM. nepemexv- | SC-OFDM
BEE cyb6nokos | p PaGoTaet comacko L o] Tens I
n | | AVHaMUYECKon (Tonsko
| WHcpopMaLmm OEDM
L a M3 pacnucaHus, & )
NpegoCTaBIAEMOro
NNaHUPOBLLMKOM.
Beigenser mecto
ana cumeonos P1 u aP1,
l— ————— ] NUMOT-CUFHANOB,
CtGopka | pe3epBMPOBaHMA ToHa
I aueek L1-POST L1-PRE (Tonbko anst OFDM)
| I
L i

PucyHok 3 — CTpykTypHas cxema KOHCTpYKTopa KagpoB rubpmngHoro npoduns

4.4 TeHepauua OFDM

CrtpykTtypHasa cxema reHepaumn OFDM npuBegeHa Ha pucyHke 4. [laHHasa cxema npuMeHuma ansa Ha-
3@MHbIX U CMYTHUMKOBbIX KOMMOHeHTOB. OTnuune rubpugHoro npodunsa oT 6a3oBoro Npouna 3aknovaeTcs
BO BCTaBKe L4OMOMHUTENbHOro cMMBofia npeambynel aP1 nocne cumBeona npeambynsl P1 (nokasaHo cepbim
LBETOM).

M M I I il N h Tx1
Bcraeka nunot- I ]| I Beiasics Beranys I Lundppo-
n pesepenpo- [T oﬁgg;oika T L i HS:dJm;eKTHgSa R T g [
—*| Banwe ToHa r- }--- r-- -] WHTEpBaNa | -={ P11 aP1 I--— sosanme | F—="
I I I ]I I I T T T I I Tx2
(onuMoHanbHo)
K nepepatuuky(am)
PucyHok 4 — CtpykTypHasa cxema reHepauun OFDM
4.5 N'eHepauua SC-OFDM
CTtpykTypHas cxema reHepaumm SC-OFDM npusegeHa Ha pucyHke 5.
Pacrosiue Bcraeka Bcraska Bcraeka Undrpo-
—> EMd Bl nvk- = OBMN® || 3awmTHOro = cumeonos | aHanorosoe —m= K nepepatiunky
( ) curHanos WHTEpBana P1u aP1 npeobpa-
30BaH1e

PucyHok 5 — CTpykTypHasa cxema reHepauun SC-OFDM
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DyHKUMOHanNbHbIe oTnuyusa reHepauun SC-OFDM ot reHepaumm OFDM 3aknioyaroTcs B HAnNuW4Mu Jo-
MOMHUTEMNBHOMO 3Tana paccesHWs W OONOSHUTENbHOro cuMBona npeambynel aP1. OTnvyus 3aknyanTes
TakXke B UCMOMb30BaHUKM ApYroro wabnoHa nNunoT-curHana v B OTCYTCTBUM HemnpepbIBHEIX NUNOT-CUTHAMNoB.,
rPaHWYHLIX MUNOT-CUrHANOB, CUMBONA 3aKPLITUA Kagpa U OTCYTCTBUU CHUXEHUA nuk-chakTopa.

Yucno nogHecywmnx B cumeone SC-OFDM gomKHO ObiTb YETHBIM.

5 BxopgHasa obpaboTtka

BxogHas 06p36cm<a B TMGDM,EI,HOM rlpocbune BbIMNOMNMHAETCA MO TOMY e MEeXaHW3mMy, 4TO U B 6asoBom
FlpOCbVIJ'IE. (DyHKLlMFI KOMMNeHCaunn 3afepXXkm no3BondeT BbIPOBHATL CKBO3HYIO 3a0epXXKy MeXOy ycrnyramu,
nepegaBsaeMbiMU B HAa3eMHbIX U CMYTHUKOBbIX CUrHanax. 3To TDEGyQTCH npu TMGDM,D,HOM OG'be,EI,VIHEHVIM Ha-
3EMHOIo 1 CNyTHUKOBOIo CUrHanoB B FM6DM,EI,H017I MYC. Hanpmmep, Ha3eMHbIA CUrHaIn MOXeT UCNonb30BaTh
AnaA BXOOAHOrO NnoToKa MHTepBan nepemMeXxeHnda BO BpeMeHW OANMTEeNTIbHOCTBH 1c,BTO BpeMA Kak CI'IyTHHKOBbIFI
CUrHan MoOXeT UCMNOoNb30BaTk MHTEpBan 10 c. Cﬂe,D,OBaTEJ'IbHO, Ana 0aHHOro BXo4HOro noTtoka B HAa3seMHOM
MOOYNATOpe O0IKHA NCNOoNb30BaTbCA KOMNEeHCUPYHOLWAaA 3aepXKa 4NnMnTeribHOCTbIO 9c¢, npwn aToOM CNYTHUKO-
BbI MOLYINATOP He HY>XOaeTCA HU B Kakomn KOMI'IEHCVIpyI-DLLI,er‘I 3afepxKke.

6 ButoBbIV NepemexuTenb

ButoBbin nepemMmexumrternb, MCﬂOﬂb3y9Mblﬁ Aansa FMSDM,D,HO]'O ﬂpOCbMﬂﬂ, UMeeT He3HavYuTerbHblIe OTIN4YK1A
oT BUTOBOrO nepemMexunTens Baszosoro I'IpOCbVIJ'Iﬂ, KOTOpPblE NpuBeOeHbl ganee.

6.1 OTo6paxeHue Ha cUrHanLHoe co3Besgue

CwurHansHble co3e3gunsa 64-QAM n 256-QAM (paBHOMEpPHbIE N HEPABHOMEPHbIE) HE LOMKHbI NCMNOMNb-
30BaTbCs N5 CNYTHUKOBOrO KOMMOHEHTa. Takue curHanbHbie CO3Be3aus O0MycKaeTca MPUMEHSTb TONMbKO B
rubpugHoM npodune AnA Ha3eMHOro KOMMoHeHTa B koHdwurypauum MYC.

6.2 BpemMeHHOW NepeMeXuTenb

B 6a3oBom npodune 6noku nepemexeHus |U paBHOMepHO pacnpefensioTcs No CKOHUIypupoBaHHOK
ANVHE BPeMeHHOro nepemexutens P, B rmbpuaHom npodoure JOMNyCKaeTCs KOHUEHTPauus A4eeKk B KOHUe
nocrnegoBaTtenbHocTK norndeckoro kagpa NGH, no kotopoi pacnpegensetcsa 6nok FEC (paBHOMepHO-no3a-
Hee nepemMexeHue). CnegoBaTenbHO, MOXHO NepefaBath MeHblue ayeek brioka FEC B nepBbix nornyeckmx
Kagpax, YeM B NocrnegHux normdeckux kagpax, no KotopeiM pacnpegensercs 6nok FEC. [aHHyto rpynny no-
CrnefHUX NOrMYeckUx KagpoB Ha3bIBAKT «MNO34HEN YacTblo Kagpa BpeMeHHOro NepeMexeHus ».

MosiBnaTCA [Ba HOBbIX NapameTpa, XapakTepHblXx Ans rubpugHoro npodwuns. [lepBbii,
Pate = TI_LATE_LENGTH, npeacrasnser onivHy NosgHen 4acT NepemMexxeHns no BPEMEeHU, BbIPaKEHHYI0
B YMCIIe NOrMYECKMX KaApOoB Ha ANVHY MOSIHOTO BPEMEHHOTO NepemexuTens P (4onycTuMbIin AnanasoH sHa-
yeHun ot 0 oo 7). Btopow, NADDJUfPERﬁLATE = NUM_ADD_IUS_PER_LATE_FRAME, npegcTtaenseT 4icno
pononHuTensHeix |U Ha norvyeckuin kagp B nosgHen YacTu (B gononHeHune kK ogHomy U Ha morudeckuin kagp),
[onycTUMble 3HaYeHWUs1 KOTOPOro HaxoasaTes B auanasoxe ot 0 go 15.

Ecnv B kagpe nepemexeHus UWCMOMNb3yeTcs HEeCKONMbKO OMOKOB BPEMEHHOro NepemexXeHus
THTIME_IL_TYPE ="'0'), T0 P4, = TI_LATE_LENGTH gomxeH 6biTb paseH 0.

Ecnu ucnonesyertca rmbpuanbin npodune n TIME_IL_TYPE ="1', To napametp P, = TIME_IL_LENGTH
MPUHMMAET 3HaYeHus B ananasoHe ot 0 4o 63 1 gomkeH BbiT Bonblie unu paseH P ..

Yucrno IU Ha 6nok FEC N, paccunTbIBalOT, UCMONb3ys napameTpbl P 1 NADDJUfPERﬁLATE no gop-
Myrne

Nyy =P *+Piate " Napp U PER LATE (1)

3HaveHune N, He JOMKHO NpeBbiwaTe 128.

3apepxky D(k), npeacrtaenawLyto coboi YMcno NorMYecknx Kagpos Ans nepemexernus k-ro U B kax-
gom TI-6roke, BbIMMCASIOT MO chopmyne

anak=0,..,P -1

10
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anak=P,.... Ny -1
D(k) = ([k = P ] mod Py + Pi = Prage) * Ljump (3)

rae |, e — KaOpoBbli MHTEpBAn, pasHuLUa B MHAEKCE Kadpa Mexay nocrnenosatenbHbIMK NOrMyecknmim
Kagpamu, Ha KoTopble oTobpakaeTcs KOHKPeTHbIA KaHan PLP;

mod — onepauud nony4vyeHna oCctaTka OT OelleHUA.

3HaveHune 3agepxkn D(k) He gomkHo npeBbiwaTs 128.

OpHO U TO Xe 3Ha4YeHWe 3a[epPKKM MOXET UCMONb30BaTbes AN Heckonbkux |U B no3gHein vactu, Kak
nokazaHo Ha pucyHke 6. B atom npumepe U B Tpu pasa Gonblie B NnocnefHMX OBYX NOrMYeCKUX Kagpax, Yem
B MepBbIX OBYX NorMdeckux kaapax. Kaxabiii aneMeHT 3agepxkn D npefctaBnaeT coboi 3agepky Ha oouH
norudeckuin kagap.

TInHUK 3agepxKn

Y

 J

|

Y

Y

PucyHok 6 — Jlnkun sapepwkn ana Py =4, P =2, NADD_UI_PER_LATE=2u I, ;p =1

MBpuaHble NPpUeMHUKM MOTYT UCMOMNb30BaTh ABa YPOBHSA NamaTy obpaTHOro BpemMeHHOro nepemMexe-
Hua TDI, HanpumMmep NaMsiTb, BCTPOEHHAA B YWUM, ¥ BHELWHSAsS NnamaTb. [loaToMy Ans rubpugHbix CMrHanos npu-
MEeHWMbl ABa orpaHudeHusa namaTtu TDI:

- cymma NMUs,PLP no scem PLP B gaHHoMm knacTtepe KaHanoe PLP He gonxHa npeBbiwaTh 221 Grnokos
namaTu, rge MU cootBeTcTBYeT ABYM Aveiikam ang QPSK u 16-QAM u ogHon suerike ansa (NU-)64-QAM u
(NU-)256-QAM;

- AnA ykasaHusa BTOPoro orpaHmyenus yncno MU-6nokos gaHHoro PLP, KoTopoe MOXeT BbiTh nepegaHo
B ogHom TI-6noke NMUS,PLRframe' Bbl4MCNEHHOM No opmMmyne

Numus pLeframe = ( Nfarge ' Mlarge +(Nyy— Nfarge) Mman) Neec 11 max: (4)
rae Nigge —  "icno Gonbiumx IU B onHom Bnoke FEC;
M.'arge — yucno MU-6nokoe B Gonbkwom 1U;
M.y — 4vcno MU-6nokos B manom 1U;
Negc 11 Max — MakcumaneHoe 4ucrio onokoe FEC, koTopble COBMECTHO MEPEMEKaloTcs B OLHOM

TI-6noke.
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BTopoe orpaHu4eHne namMaTy 03Ha4yaeT, 4To CyMma NMUS,PLP,frame no BceM kaHanam PLP, cBazaHHbIM C
OJHOWN W TOW Xe BellaTenbHOoM YCnyrom, He JOMKHa NpesbllaTth 218

Mpy obbednHeHUN B MPUEMHWKE KOMMOHEHTOB HA3eMHOro U CNyTHWKOBOIO rMbOpuOHOro curHana ero
namate TDI gomkHa obecneuymBaTb ogHOBpeMeHHoe obpaTHoe nepemMexeHue kaHanoe PLP u3 oboux npu-
HATBIX cUrHanoB. [Mo3ToMy yka3aHHble Bbille ABa OrpaHUYeHUsa OOMKHbI coObnoaaThbCa B OTHOLLIEHUW CYMMbI
TpeboBaHun k namaATkn TDI Bcex PLP, Hecylwnx Tpebyembie KOMNOHEHTLI BELLATENbHOW YCNyri oT 0Boux 3Tnx

curHanos. 3To o3HavaeT, 4To cymmy MU-6riokoB cnegyeT paccunTtbiBaTh no PLP u3 o6omx curHanos.

MpumeuvaHusa

1 YkazaHHble ABa OrpaHU4eHnsa NamATi NO3BONAKT Ha NepBOM ypoBHE 06paTHOro NepeMEXeHna COXpaHsaTb BCE
cooTteeTcTBYylOWME PLP 13 04HOMO Unn ABYX NPUHATLIX CUrHANOB B NaMATM NepBoro ypoBHA paamepom 218 MU so Bpems
TeKyLLero normyeckoro kagpa. B koHLe Tekyllero norm4eckoro Kagpa 4actb M3 coxpaHeHHbix |U nepecbinaiotca B Oeko-
aep, a ocTankHble MoryT BbITh NepeHeceHsl B NaMsTk BTOPOro yposHs pasmepom 221 — 218 MU, Ha koTopoit peannsosaHsbl
HeoOXoaMMbIE NMUHUKM 330EPXKW, NPEACTABNALINE BTOPOW YPOBEHL 06paTHOMO NepemMeXeHus.

2 Paspelaetcs ogHoBpeMeHHoe npucyTcTeue B PLP-knactepe PLP, koTopele ncnonb3ytoT Heckonbko Briokos Tl Ha
kagp nepemexeHusa (TIME_IL_TYPE = '0"), n PLP, koTopble ncnoneaytoT mHorokagposoe Tl (TIME_IL_TYPE ='1"). Paa-
nuyHele PLP B PLP-knacTepe MoryT UMeTb pasHyo rybuHy nepemexkeHuns P,.

Pacwwupenne RBM ans noctpoeHus rubprnaHoro Nnpoguns npMBegeHo B NPUnoxeHun A.

6.3 PacnpegeneHHasa u KpoccrnonsipusaumoHHaa MISO

MISO aBnaeTcs eAUHCTBEHHOM TEXHOMOTMEN NPOCTPAHCTBEHHOTO KOAWPOBaHMWSA, AONYCTUMONM K NpruMe-
HeHWo B rnbpuaHom npocpune. MpumeHeHne MISO gonyckaeTcst TONbKO ANA HA3EMHOM0 KaHana aHanormyHo
npumeHeHuio B 6a3oBoM npodune.

7 OcobeHHOCTU AaHHbIX curHanusauum L1 ana rmuépugHoro npoduns

7.1 NaHHbIe curHanu3auum P1 n aP1

MMBpuaHbIi Npodunb AOMKEH CUrHanM3avpoBaTecsl B Nnpeambyne P1 3HauveHuamu S1 = 111 (kog ESC)
n B none 1 nonsa S2 (nepsble Tpu 6uta nona S2) = 001 unm 010, 4yTo ykasbiBaeT Ha rubpuaHbiA curHan SISO
nnu rmbpuanbin curian MISO cooTBeTCTBEHHO.

3a npeambynon P1 gorxkeH crnegoBaTh AononHUTENbHLIA cumBon P1 (aP1). Cumeon aP1 gomkeH co-
aepxaTb 7 BAT AN curHanusauuM cornacHo Tabnuue 2.

Tabnuua 2— dopmar cumeona aP1 B npocdune MISO

Mone OnuHa nons, out | HasHaueHue
S3 3 Mogynaums
S4, none 1 4 PasmepHocTe BlN®/3awmTHeIN nHTEpBan
S4, none 2 1 3apesepBUpPOBaHO

Mone S3 (3 6uTta) ykaswiBaeT BUA MoOynsuuy cornacHo Tabnuue 3.

Tabnwuua 3 — 3HadeHune nona S3

3HadeHune nona S3 Moaynsuus OnucaHue

000 OFDM Cumson P2 n cumBonbl fJaHHbIX B Kagpe
NGH ucnonbaytot mogynsumio OFDM

001 SC-OFDM Cumeon P2 n cuMBOnbl OaHHbIX B Kagpe
NGH wcnonesyot mogynsuuio SC-OFDM

010...111 3apesepBupoBaHo 3apesepBUpoOBaHoO

Komburnaummn S1 = 111, S2 = 001x unu 010x (rge x pasHo 0 unu 1) 1 S3 = 001 Mcnonb3oBaTtb He Jomny-
cKaeTcs.
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Mone 1 nons S4 (3 6uta) ykasbiBaeT paamepHocTb BIN® 1 3Ha4YeHWe 3alUTHOrO MHTEpPBAana Ans ocTanb-
HbIx cumBornoB B kagpe NGH cornacHo tabnuue 4 n tabnuue 5 gna mogynauunin OFDM n SC-OFDM coot-
BETCTBEHHO.

Tabnuua 4 — 3HadeHune nonsa 1 nona S4 (mogynsuma OFDM, S3 = 000)

S4, none 1 PasmepHocTe BI®/3amTHEIN MHTepBan Onucaxne
000 PaamepHocTb BMN®: 1k, 3awnTHbIR nHTepBan 1/32 YkasbiBaeT paaMmepHocTb Bl u 3Ha-
' N YeHue 3alMTHOro MHTepBana CUMBO-
001 PasmepHocTb BlMN®: 1k, 3awmntHbIR nHTepean 1/16 rnos OFDM & kagpe NGH
010 PaamepHocTb BIN®: 2k, 3aWnTHBIA nHTepBan 1/32
011 Pa3mepHocTtb BIN®: 2k, sawunTHbI MHTEepBan 1/16
1XX 3apesepBupoBaHO

Tabnuua 5— 3Havenue nona 1 nona S4 (mogynauua SC-OFDM, S3 = 001)

S4, none 1 PasamepHocTe BMNP/3awmTHEIN uHTEpBaN Onucaxne
000 PaamepHocTtb BINd: 0,5k, 3amnTHbIN uHTepean 1/32 YkasblBaeT paaMmepHocTb Bl u 3Ha-
. - YeHve 3alUTHOrO MHTEpPBana CYMBO-
001 PaamepHocTtb BINd: 0,5k, 3aWmUTHBIN uHTepBan 1/16 roe SC-OFDM & kaape NGH
010 PaamepHocTb BINd: 1k, 3awuTHeld MHTepBan 1/32
oM PaamepHocTte BINP: 1k, 3awmuTHeIA MHTepBan 1/16
100 PaamepHocTs BIP: 2K, 3awnMTHLIM MHTepean 1/32
101 PaamepHocTte BINP: 2k, 3awmnTHbIA MHTepBan 1/16
110... 111 3apesepBrpoBaHo

MocnegHwin 6uT nona S4 (HazeiBaoT Nonem 2 nona S4) 3apesepBMpoBaH 4N OyAyLMX NPYMEHEHNIA.
Mopgynsauusa u coctas cumsona aP1 rubpugHoro npocmna JoMmKHLI COOTBETCTBOBATL MOAYNALMU U CO-
cTaBy cumMBona aP1 6asoBoro npoduns.

7.2 NaHHbIe curHanu3sauuum L1-PRE

OaHHble curHanuaaunu L1-PRE rubpuaHoro npodouna ONXKHbI COOTBETCTBOBAThL AaHHbLIM CUIHaNun-
3aumu L1-PRE 6asosoro npoduns.

7.3 DaHHble curHanu3aumm L1-POST

7.3.1 Kondpurypupyemble gaHHble curHanusauumm L1-POST
B tabnuue 6 npuBedeHa cemaHTUKa KOHUIypupyeMbix nonen curHanusauun L1-POST, xapakTtepHbIx
ans rnbpugHoro npoduns.

Tabnuua 6 — CemaHTUKa KOHUTYPUPYEMbIX NoNen curHanusauum L1-POST, xapakTepHblx 4nsa rubpuaHoro npodunsa

Mone OnuHa

ELSE {

PLP_MOD 3 buta

}
IF S1="111"and S2 = "001x" or "0x0x" {

TIME_IL_LATE_LENGTH 3 buta

NUM_ADD_IUS_PER_LATE_FRAME 4 buta

}
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Mone PLP_MOD (3 6uta) ykasbiBaeT MOOYNALUIO, MCNonb3yemyto Tekywmm PLP. Mogynsuma curHanm-
3MpyeTcs B COOTBETCTBUM € Tabnuuen 7.

Tabnuua 7— Moaoynaums, ucnonbesyemas Tekywmm PLP

3Hauenne nons PLP._MOD Mogynsuus
000 QPSK
001 16-QAM
010 ... 111 3apesepBupoBaHO

Mone TIME_IL_LATE_LENGTH (3 6uta) npeacrasnser anuHy P, No3OHEn 4acTu, BbIPAXKEHHYK B
riorndeckux kagpax. MNo3gHas YyacTe — 3TO NOCNeaHss YacTb MOMHOW ANWHBI BPEMEHHOMO NMepeMexuTens,
koTopasa curHanuanpyetcsa B TIME_IL_LENGTH.

Mone NUM_ADD_IUS_PER_LATE_FRAME (4 6wuTa) ykaswiBaeT 4nucno Nupp 1y per (aTe ONOKOB
nepemexeHusa |U B nosgHein 4acTu B gononHeHve K ogHomy U, npucyTCTBYOWEMY B Ka)OOM NOrMYecKom
Kagpe.

7.3.2 AuHaMmu4yeckue gaHHble curHanusauum L1-POST

B rubpugHom npodune guHamudeckas curHanusauus L1-POST gonkHa cOOTBETCTBOBATbL CUrHanm3a-
uun 6azosoro npoduns.

7.3.3 BHyTpunonocHaa curHanusauns tuna A

B rubpugHom npodpuie BHYTPUNONOCHAs CUMrHanM3aums Tuna A 4ofmkKHa COOTBETCTBOBATbL CUrHanmaa-
uun 6asoBoro npoduns.

8 KoHctpykrop kagpoB SC-OFDM
8.1 T'm6puaHbie Kagpbl SC-OFDM NGH

8.1.1 OnutensHocTb rMGpuagHoro kagpa SC-OFDM NGH

Hauano nepeoro cumeona npeambynsl P1 ykaabieaeT Havano rubpugHoro kagpa NGH.

Yucno cumsonos P2 Np, onpefensetca pasmepHocTbio BMN® cornacHo tabnuue 11. Yucno cumeornos
AaHHbIX Ly, B rubpuaHom kagpe SC-OFDM NGH asndetca KoHurypupyemsim napaMeTpoM, nepena-
BaembiM B curHanusauum L1-PRE, L, = NUM_DATA_SYMBOLS. O6uiee 41crno cumMBOmNoB B Kagpe Lg
(3a mcknoveHnem cumeonoe P1 u aP1) BeluncnsawT no opmyne

Lr=Npz * Loata: &)

OnutensHocTs kagpa NGH SISO Tg seiuncnsioT no hopmyne

Te=Lg-Tg* 2 Tpy, (6)
roe Tg — nomnHas AnuTenbHocTk cumeona SC-OFDM;
Tpqy — AnutensHocTb cumeonos P1 v aP1.

Ana SC-OFDM sHavenue L . AOMKHO ObiTb KpaTHO 6, 4TOBbI CeKuMM AaHHbIX POpMUpOBanUCE No 6
CMMBONOB Ka)aas.

MakcvmanbHoe 3HavyeHvne ANUTenbHOCTY kagpa Tg AoMmKHO cocTasnAate 250 mc. MakcnmanbHoe 3Have-
Hue L npusBeneHo B Tabnuue 8 (Ans wnpuHbl nonoce! 5 MIy).

Tabnuua 8 — MakcumansHas AnuHa kagpa Lg , BoipaxeHHas yucnom cumeonos SC-OFDM (ans wmpuHel nonockl
5 MI'W, cnyTHUKOBBIA KOMMOHEHT)

PasmepsiocTs ENG I'Ionean-:an:aﬂ: e Lp NpwW 3alWUMTHOM UHTEpBane
w 1132 1/16
2K 0,3584 670 652
1K 0,1792 1345 1309
512 0,0896 2695 2617
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MuHumansHoe vmcno cumeonos SC-OFDM L pormkHo 6biTe Np, + 12. Bo BCex cnydvasx 4Y1crno CUMBO-
nos SC-OFDM Lg gomkHo BbiTe Np, + 60, rae n — uenoe 41cno. 3uaqeHus, npeacTtasneqHsie B Tabnuue 8,
YYUTLIBAKOT 3TO OrpaHuyeHmne. 3HaveHns Np, npueedeHbl B Tabnuue 11.

Cumeonsel P1 1 aP1 cogepxat Tonbko cneyududHyo ana P1 curHansHyto uHgopMauuo. Cumeon(bl)
P2 copepxat L1-PRE curHansHyt MHOPMAaLMIO U NpyY HAanuuuM cBoBOJHOW EMKOCTM TaKke coaepxaTt faH-
Hble 0bwmx PLP n/unu PLP ganHbix. CUMBOINbI JaHHBIX COOEpXaT AYelky NorMyecKkoro Kaapa, cogepxallero
curHanusauuio L1-POST, obuwme PLP w/unn PLP gaHHbix. OTobpaxeHne norudyeckoro dopeinmMa Ha cUMBOIbI
BbINOMHAETCS Ha ypoBHe sveek SC-OFDM, nostomy cumsonbl P2 unyv cMMBONbI A4aHHBIX MOMYT COBMECTHO
Mcnonb3oBaTbCs Heckonbkumu PLP. Ecnu B rubpugHom kagpe NGH octaetca cBobogHas eMKOCTb, OHa 3a-
MONHAETCA BCNOMOraTenbHbIMU MNOTOKaMWU (ECNU UMEKTCA) U NycTeiMKU a4yelikamu. B rubpugHom kagpe
SC-OFDM NGH ob6wume PLP Bcerga pacnonoxeHsl nepeq PLP gaHHbix. OTobpaxkeHne PLP Ha rmbpuaHbii
kagp SC-OFDM NGH npvBegeHo B 8.1.2.

8.1.2 EMKOCTb 1 cTpyKkTypa rubpugHoro kagpa SC-OFDM NGH

KoHcTpykTOp KaapoB AomkeH oTobpaxaTb Aa4einkn normdeckoro kagpa v syenkn L1-PRE, noctynatwwme
13 bnoka otobpa)eHWs Ha CUTrHanbHOE CO3Be3aue, B AYENKN OaHHbIX Xm | p K&XAOTO cMBONa SC-OFDM
Kaxgoro kagpa, rge:

- m — Homep rmbpugHoro kagpa SC-OFDM NGH;

- | — wHOekc cumBona B Kaape, HadvHana ¢ 0 ans nepsoro cumeona P2, 0 s /<L

- P — WHOEKC AYerKW JaHHbIX B CUMBOME nepeq BCTaBKOW NMUMNOT-CUrHanoB.

Avenkn AaHHbIX NpeacTaensaoT coboi s4enkn cuMBonoB AaHHbIXx SC-OFDM, koTopble He MCNoNb3yoT-
€A Ons paccpenoToYeHHbIX MUMNOT-CUrHanoB.

Cumonel P1 1 aP1 aenswTtca cumeonamun OFDM 1 He cogep»aT akTUBHbIX syeek gaHHbix SC-OFDM.

Yncno akTUBHBIX HECYLUMX, T. €. HECYLLMX, HE UCMONb3YEMbIX AN pacCpPeaoTOYeHHbIX NUMOT-CUTHAN0B
B 0AHOM cumBone P2 sz, npueeneHo B Tabnuue 9. YMcno akTMBHBIX HECYLLMX BO BCex cumBonax P2 paeHo
Npy - Cpy.

YMCrno akTUBHBIX HECYLUMX, T. €. HeCYLMX, HEe UCMNONb3yeMbIX ANA NUMOT-CUrHaNoOB B 0OHOM OBbIYHOM
cumeone Cg... ANA pasnuuHbIX 3HaveHnin pasmepHoctn Brd, npusenerHo B Tabnuue 10. YMcno akTMBHBIX
HecyLIMX ONnS CUMBONOB AaHHbLIX, COOAepXKalluxX pacCpefoTOYeHHbIe NUNOT-CUTHANMbI, BLIMUCIAKT AeNeHUeEM
3Ha4YeHW Ha gBa.

MpumeuvaHusa

1 PexvMbl pacluMpeHust HecyLUMX He MCMOMb3YIOT AN CNyTHMKOBOrO KOMMOHEHTa, Korga NpuMeHsaeTcs Mogynaums
SC-OFDM.

2 Pe3epBupoBaHWe TOHa He UCMONb3yYOT BMECTe ¢ kagpamu ¢ mogynauuein SC-OFDM.

Bo Bcex koMbuHaumMax pasMmepHocTn BIM® v anuHbl 3aWMTHOrO MHTepBana nocnegHWin cuMBon rmbpua-
Horo kagpa SC-OFDM NGH npegcraenseT coboil CMMBON AaHHbIX, HECYLLWMIA pacCpeaoTOYEHHbIE NUIOT-CUr-
Hanbl.

MHOekc a4einkn p npuHMMaeT cnegyowmnin AMana3oH 3Ha4YeHui:

OSp<CP2,uns=|OSI<NP2;
0<sp<CyysAnaNp,<l<Llg=1n(l=Npy) % 6#(Dy-1)
0sp<Cyys/2anaNpysi<Lpg=1u(l-Npy) % 6=(Dy-1),
roe % — onepaumsa Nony4yeHWs ocTaTka oT AeneHus;

D, — paccTosiHie B CUMBONax Mexy CrelytoLMun ApYr 3a IpYroM paccpefoToUeHHBIMMU NUNoT-CHTHa-
namMu Ha oTAenbHO B3ATOW Hecyulen (Dy = 6).

Tabnuuya 9— Yncno gocTynHbIX AYeek AaHHbIX Cp, B 0QHOM cvmBone P2

PaamepHocTts BMO | Cp, (SISO)
512 216
1K 432
2K 864
15
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Ta6Gnuua 10— Yucno AOCTYNHBIX A4eek AaHHbIX Cy,, B OAHOM CUMBOME AaHHbIX, He CoAepKallleM paccpefoToYeHHbIX
MUNOT-CUrHAMNOB

PaamepHocTte BIM® G s
512 432

1K 864

2K 1728

Yuncno aktueHbix aueek SC-OFDM B ogHom rubpuaHom SISO-kagpe NGH C;; BeiqmcnsaioT no hopmyne
11
Ciot = Np2-Cp2 + - Laata  Caata- (7)

B ston copmyne B 0Q4HOM CUMBONE OaHHLIX U3 LWECTU MOMOBUHY 3aHUMAaKT JaHHble, NOMOBUHY —
NUNOT-CUTHanNbI.
Yucno cumeonos P2 Np, 3aBUCUT OT ucrnonb3yemoin paamepHoctn BM® cornacHo tabnuue 11.

Tabnwnua 11— Yucno cumsonos P2 N, B 3@BUCHMOCTM OT UCMONb3yeMOI pasmepHocTu bld

PazmepHocTtb BINO Npy
512 13

1K 7

2K 4

8.2 YacTOTHbIN NepemMexuTenb

YacToTHOe NepeMeXeHne He NPUMEHSIIOT ANa kagpoB popmarta npeambynbl rubpugHoro SISO NGH ¢
moaynsauunen SC-OFDM.

9 lNenepauusa OFDM

leHepauua OFDM gnsa rubpuaHoro npoduna BbINOMHAETCA aHanornyHo reHepauum OFDM 6asoBoro
npoguns 3a UCKNIYeHWeM HaknagblBaeMblX OrpaHUYeHUn Ha OONycTUMble padMepHocTu BIM® cornacHo
Tabnuue 12 1 nonockel NponycKkaHus.

CnyTHUKOBLIN KOMNOHEHT rMbpuaHOro Npounsa JOMKEH NCNONb30BaTh CNeayoLWne 3HaYeHNUs LUMPUHBI
kanana: 1,7, 2,5u 5,0 M.

Tabnuua 12 — LWabnoHsl paccpedoTOYeHHbIX NUAOT-CUIHANoB, UCNoNb3yeMble B paspelleHHbIX KOMBUHaUMax pas-
MepHocTen BMN®, u 3HaveHnin 3alnTHBIX MHTEpPBaNoB Ang rubpuaHoro npodgpuna ¢ moaynsauven OFDM

LLlaBnoHbl pacCpenoTOYeHHBIX MUOT-CUHANOB NP 3alLMTHOM WHTEpPBAre
PasmepHocTe BIN®
1/32 1/16 1/8 1/4
PP7 PP4 PP2
2 PP4 PP5 PP3 RF1
PP4 PP2
1R - PP5 PP3 RF1

3a cumeonom npeambynsl P1 gomkeH cnegosaTth AONOMHUTENbHLIA CUMBON NpeaMbynsl aP1.

10 Nenepauusa SC-OFDM

10.1 O6wmMe nonoxeHun

Bbriok reHepauun SC-OFDM npuHMMaeT A4elrku, Co34aHHblIe KOHCTPYKTOPOM KaapoB B Ka4yecTBe Koad-
(PULMEHTOB BO BpEMEHHOM AOMEHE, U pacnpefenseT aTM SYelkn AnA nonyvyeHus ko3 PULMEeHTOB B 4acToT-
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HoM JomMeHe. [anee 6nok BCTaBASET NUINOT-CUrHANbI, KOTOPbLIE NO3BOMSAT NPUEMHUKY KOMMEHCUPOBATb MC-
KaXXeHWs, BHOCMMbIE KaHanom nepegayu, u GopMMpYyeT M3 3TOMO OCHOBY CUrHana BO BpEMEHHOM AOMEHe Ans
nepenayn. B Gnoke npenycMoOTpeHbl 3alUTHLIE MHTepPBarnkl, YTO CO34aeT 3aKOHUYEHHbIA TMBpUaHLIA curHan
SISO NGH ¢ mogynsiunein SC-OFDM cornacHo pUCyHKy 7.

Bcragka Bcraska Bcraska e
P
— a{:glc_alg;;ue — nunot- [~ OBMN® B 3aLIUTHOIO [—#={ CUMBOINOB [—# aﬁagggoffe —= K nepegaruuky
curHanos VHTEpBana P1 1 aP1 peobp
30BaHVe
PucyHok 7 — CtpykTypHaa cxema bnoka reHepauvm SC-OFDM
MpumevaHne — B cnegylolmnx nyHKTax NpMBedeHO onpeaeneHne sHadeHunin aueek cumeona SC-OFDM ¢,

B 3aBMCUMOCTW OT 3HadeHunin m, I n k, rae m n | — Homepa kagpa NGH n cumBona cOOTBETCTBEHHO, K — MHOEKC HecyLUeln
SC-OFDM.

10.2 PaccesiHue AYeek

PaccesHve syeek NpuMeHsOT A0 BCTABKU NMNOT-CUMrHanoB 1 mogynsauun OFDM.

MepenaBaemMblin cUrHan opraHu3oBaH B Kagpbl. Kaxablid kagp nMeeT NpoforKkUTensHOCTb T U copep-
KWT L cumeorioB SC-OFDM v aBa cumsona npeambynst OFDM (P1 1 aP1). Kaxabin cumson SC-OFDM co-
cTouT 13 Habopa K, Hecywmx, nepeaaBaemMeix ¢ ANMTENbHOCTLIO Tg.

Cvmeornl B kagpe SC-OFDM (3a uckmoveHvnem P1 v aP1) Hymepytotes ot 0 o L = 1. Bece cumsonsl
SC-OFDM copepxart gaHHbIe, NpU 3TOM HEKOTOPbIE M3 HUX COAEepKaT CNpaBOYHYH MHAOPMALMIO.

BxogHble adeiku rpynnupyroTcs B brioku pasmepa M, roe M aBnseTca nepemMeHHOn BENUYMHOW, Npu
3TOM paccesiHue, T. e. BIM® paamepHocTu M, NpUMEHAETCS K KaXK 10 TaKOW rpynne syeek.

10.3 BcTtaBKka nMNoT-CUTHANoB

10.3.1 O6wune nonoxeHus

Avenku, cogepxalyme cnpaBoYHy0 MH(hopMauuio, He NepefatTcs ¢ NOBbILLEHHBLIM YPOBHEM MOLLHOCTH
B cumBonax SC-OFDM. 3Ty a4yeikn npenctaBnsT coboi paccpedoTodeHHble NMUNoT-CurHanel. Pacnono-
XeHVe Y aMNnuTYAbl 3TUX NunoT-curHanos Ansa nepegadu SISO onpepenersbl B 10.3.3.2. JaHHble NUNOTHOM
NHhopMaL MK M3BNEeKalTCsa U3 ONOPHOM NOCNeA0BaTeNbHOCTH, KOTOpana npeactaenseT coboi psag 3Ha4YeHui,
YHUKanbHbIX ANA KaXO0W NepegaBaeMoi Hecylen B NtoboM cumeone. Tunbl CUMBOMNOB U pacCcpefoTOYEeHHbIE
NUNOT-CUrHanbl NpMBeaeHsl B Tabnuue 13.

Tabnuua 13 — Tunel CUMMBOMOB W paccpenoToMeHHble MUMMNOT-CUrHamMbI

Cumeon PaccpenoTodeHHbIe NUNOT-CUrHan.!
P1 —
B2 X
OaHHble —
[aHHble ¢ paccpenoToYeHHbIMW NUNOT-curHanamu (wabnoxH PP9) X
MpumeyaHne — 3HakoM «X» OTMEYEHbl CUMBOIbLI, B KOTOPLIX NpeacTaBneHbl paccpefoToMeHHble NUMoT-
cuUrHanel.

Ons mynstunnekca SC-OFDM npumeHsoT criegyiollmMe npasuna:

- HEMpepbIBHbIE MUMOT-CUTHaMNbI OTCYTCTBYHOT;

- KpaeBble NUNOT-CUrHanNkLl OTCYTCTBYHOT;

- MANOT-CUrHanbl B cMMBone P2 MOeHTUYHbI paccpefoTOYEeHHbIM NMUNOT-CUrHanam B CUMBOINaxX AaHHbIX;

- Kaxabli nocnegHwuid cumeon B kagpe SC-OFDM saBnsieTcs cMMBOMIOM AaHHbBIX C PACCPea0TOYEHHBIMK
MUNOT-CUrHanamu, NO3TOMY CUMBOI 3aKPbITUS Kafpa He NPUMEHAETCS;

- AYENKU ONS CHUXEHUS MUK-hakTopa He pe3epBUpPYHTCS.
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10.3.2 OnpegeneHne onopHoW rmbpuaHon nocnegoBatensHocTn NGH

[Munot-curHanbl MOAYNUPYIOTCA B COOTBETCTBMM G ONMOPHOW KOMMMEKCHOW MOCrnenoBaTenbHOCTEH 1),
rae I v k apnsAw0TCA MHOAEKCaMUM CMMBONA U Hecylen. [ins rubpuaHoro KOMNoHeHTa onopHas nocne,qoaaTen'b—
HOCTbL 3ahuKcupoBaHa Ans Kaxaon pasmepHocTu BINP, KoTopyk BLIMUCIAKT Mo popmyre MoanduumpoBaH-
Hol nocregoeaTtensHocTy 3agosa-Yy

—iE £+0,5q
fip\ 2
fiq =8¢ =@ ; (8)
rae n, — 4WCNO NUMOT-CUTHANOB B CUMBOME [aHHbIX, BbIYUCNAEMOE MO dopmyne
np = Ktotaf/2 = Cdafa/z’ (9)
s — mMoauduuupoBaHHasA nocrnefoBaTenbHOCTL 3agoBa-Yy;
g — WHAOEeKc nunoTHon a4elikn B cumeone SC-OFDM, kotopeil BapeupyeTtca ot 0 gon, — 1.

p
nOCHEﬂDBaTEHbHOCTb Ha ypOBHE CUMBOIOB OTDﬁpa}KEETCﬂ Ha HeCyllne Takmum 06paaoM, 4YTO NepBoe Bbl-

XO[HOe KoMMnekcHoe 3Ha4veHue sO nocnefoBaTensHOCTU COBNagaeT C NepBOM akTUBHOW Hecylel (k = K
B cMMBONax ¢ paamepHocTbio BIN® 0,5k, 1k 1 2k.

10.3.3 BcTaBKka paccpegoToYeHHbIX NUNOT-CUrHanoB

OnopHasa nHdopmMauus, NonyyeHHasa 13 oNopPHOM NOCMNeNOBaTENbHOCTU, NEpefaeTcs B paccpesoTOYeH-
HbIX MUNOTHLIX AYeKax B KaXX40M cMMBone P2 1 KaXXaoM LWecToM CUMBOINE OaHHbIX rmbpugHoro kagpa NGH.
OnpegeneHus pacnonoXeHwusi, aMmnnuMTyabl U MOOYMALMUM pacCpefoTOYEHHbLIX NMUNOT-CUTHANOB NPUBEAEHO B
crneayrLwmx Tpex nyHKTax.

10.3.3.1 PacnonoxeHue paccpedoTO4eHHbIX NMMNOT-CUrHanoB

Hecywas k curnana SC-OFDM B cumBone / ABnseTcsa pacceAaHHbIM MUNOT-CUTHANoM, ecriv BbIMOMHAET-
cA cnegyollee paBeHCTBO

min)

I' < Npy or (I = Npy) mod (Dy) = (Dy = 1) and k mod (Dy) = 0, (10)
roe Dy n Dy — onpeneneHbl B Tabnuue 14;
k — e [Kmin" Kmax]"
I — e[0;Lg-1];
or — onepauwns nornyeckoro «UA»;
and — onepauyus noru4eckoro «Wx»;
mod — onepauus nonyy4eHWe ocTaTtka oT AeneHus.

Tunbl CUMBOOB W paccpeaoTo4YeHHble NUIToT-CUrHanbl NnpuBeaeHbl B Ta6J'IML|E 14.

Tabnuua 14 — Tunel CMMBOMOB K paccpeqoTodeHHbIe MUMNOT-CUrHamMbI

LWar nHaekcos HecyLmx Yncno cumeonos, hopMupylowmMx NocNeaosaTersHocTb
LWlabnoHn nunoT-curHana A i SPopyMpyiow A
nunoT-curHanos D, paccpeaoTodeHHbIX NunoT-curHanos Dy,
PPY | 2 6

Onsa rmbpuoHbix kagpos SISO NGH gonyctumel Bce KoMOMHaL MKW WabnoHa paccpeqoToYeHHbIX NUNoT-
curHanos (PP9), pasmepHocTi BM® 1 2awntHeIX MHTepBanos. LLlabnoH paccpeoToYeHHbIX NUOT-CUrHANOB
npueeneH B npunoxeHun b.

10.3.3.2 AMnnutyga paccpegoTo4eHHbIX NMAOT-CUrHanoB

AMMNUTYAa paccpefoTOHeHHbIX MUMOT-CUTHAaNoB Agqp NpueedeHa B Tabnuue 15.

Tabnuua 15— Amnnutyaa paccpenoTo4eHHbIX MUMOT-CUrHaNoB

LlabnoH nunoT-curHana Agp 3kBMBaneHTHoe ycunedue, ab
PP9 1 0
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10.3.3.3 Moaynsaumna paccpegoTOYeHHbIX MUNOT-CUrHarnoB

®asbl paccpefoTOYEHHbIX MUITOT-CUTHANOB MOMy4akT M3 ONOpHOW rMBpUOHOW nocnefoBaTenbHOCTH,
npueegeHHon B 10.3.2.

3HauyeHne MoaynsaLMM paccpefoTOYeHHbIX MUNOT-CUTHANOoB BLIYUCHSOT No popmMyne

ana k=K., + 29
Cmik=Asp Mg (11)
10.4 OBMN® — mogynauuna SC-OFDM

Mpouenypa OBMN® ans pexuma SC-OFDM cootsetcTByeT npoueaype OBMN® ansa pexuma SC-OFDM
BazoBoro Npocuns. AnemMmeHTapHbIA nepuog T B 3aBUCMMOCTU OT LUMPWHLI NMOMOCK! ykasaH B Tabnuue 16.

Tabnuua 16 — 3nemeHTapHbi nepuog T B 3aBUCMMOCTUY OT WpuHEl nonocel (SC-OFDM)

Wnpuxa nonocel, MMy OnemeHTapHbIl nepuog T, MKC
1,7 71131
2,5 7/20
5,0 7/40

Mapametpbl SC-OFDM npuBegeHbl B Tabnuue 17. 3Ha4yeHMss napamMeTpoB, CBA3aHHbIX CO BPEMEHEM,
KpaTHbl 3neMeHTapHOMY nepuody T unu gaHbl B MUKPOCEKYHAAX.

Tabnuua 17 — Napametpel SC-OFDM

[MapameTp Pexum 0,5k Pexum 1k Pexxnm 2k

Yucno Hecywmnx K, ., 432 864 1728
3HaueHne Homepa Hecywen K. 0 0 0
3HayeHune HoMmepa Hecywen K. 431 863 1727
AnuTeneHocTe T, 512T 1024T 2048T
OnutensHoCcTb TU, MKC (cM. npumedaHus 1 v 2) 89,6 179,2 358,4
PaccToaHune mexay Hecywmmmn 1/T ,, ' (cMm. npumedaHus 1 1 2) 11 161 5580 2790
PacctosaHue mexay Hecywmmun K, K., pasHoe (K., — 1)/T;,, MI'y 4,81 4,82 4,82
(cM. npumeyanus 1 1 2)

MpumeyaHwnna

1 3HaveHwWs, BblAENEHHbIE KYPCUBOM, SBMAIOTCA NPUBNU3UTENBHBLIMK.

2 3Ha4yeHus OaHbl AN WWpKWHbLI kaHana 5 My,

10.5 BcTtaBKa 3aliMTHOro MHTepBana

3HaveHusa abcontoTHOM ANUTENBHOCTU 3aLUWTHOIO WMHTEepBana, KpaTHble aneMeHTapHoMy nepuogy T,
ONA pasnnYHbIX 3HAYEeHW pasMmepHocTM BIMN® 1 OTHOCKMTENBHOWM ANUTENBHOCTM 3aWMTHOTO MHTEpBana npu-
BeJeHbl B Tabnvue 18.

Tabnuua 18 — AbconioTHaa ANUTENBHOCTL 3aLLMTHOTO MHTEpBana

AbconTHas 4NUTENEHOCTD 3aLMTHOrO MHTEpBana npyv OTHOCUTENBHOW ANUTENBHOCTK
PaamepHocTs BINd 3alMTHOrO MHTepBana
1/32 1/16
2K 64T 128T
1k 32T 64T
0,5« 16T 32T
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MpunoxeHune A
(o6sazaTensHoe)

PacwwupeHue Mmogenu 6ydepa npueMHUKA ANA NOCTPOeHUA ruGpuaHoro npoduns

Ons MYC rubpuoHoro npodunsa B mogeny Bydepa npMeMHMKa CyMmma CKOpOCTel AekooupoBaHua Bo Boex PLP
knactepa PLP HazeMHOro n cnyTHUKOBOIO CUrHanNoB He AofmkHa npeBbliwate 12 MBuT/c B COOTBETCTBUK C Bblpa)KeHUeEM

2., Roodebits.rec.max ("'i ) + ), Reodebits,recmax (n-f ) <12 Méur /¢, (A1)
Terri Sat:j
rae Rcodemrs, T MaKkcKHMaribHasa CKOPOCTb AEKOANPOBAHNS;
n — Homep knactepa PLP;
i — Homep PLP B knactepe PLP HazemHoro curHana;
j — Homep PLP B knactepe PLP cnyTHMKoBOro curHana.

O6wmn pasmep bydepa ycTpaHeHuss chaszoBoro gpoxaHus Ans xpaHeHusa Bcex PLP knactepa PLP HazemHoro u
CMYTHWKOBOIO CUrHanoB coctasnaet 2 MouT.
[Ona OYC npumeHawT mogenb Oydepa npuemHuka 6asoBoro npodmna.
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Mpunoxenune b
(cnpaBouHoe)

LabnoH paccpeAoToOYeHHOro NMNOT-cCUrHana ana Mmogynauuu SC-OFDM
B HacTosWeM npunoxeHuy npueeaeH WwabnoH paccpeaoToveHHoro nunoTt-curdana PP9 ana mogynsuun SC-OFDM,

KOTOPbLIA MCNONb3yeTcs ANA CNYTHUKOBOro TpakTa rubpuaHoro npoduna. Ha pucyHke b.1 nokasaH wabnoH paccpenorto-
YeHHoro nunoT-curHana PP B pexume SISO. HenpepbiBHbIE NUNOT-CUrHan.!, cBasaHHble ¢ SC-OFDM, oTcyTCTBYIOT.

YacTtoTa (Homep HecyLlei) -

0 15
MepBbi cumBon P2 —-p=
Bropon cumeon P2 —-m=
]
1
1
]
cumeon P2
-~ 0
=
2 1
Q
o 2
n
2 3
g
s 4
=
=
SINENENENETENEYEY.
=
2 6
m
7
8
9
. 10
MocneaHui

rMbpuaHbIA CMMBON
. - paccpeaoTOYeHHbI NUMOT-CUrHanm; D - fYelKa faHHbIX

PucyHok 5.1 — LWabnoH paccpenotodeHHoro nunoT-curdana PP9 ana mogynsauyum SC-OFDM B pexxume SISO
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YOK 621.397.132.129:006.354 OKC 33.170

Knio4veBble crnosa: undpoBoe BellaTensHoe TenesuaeHne, cuctemMa UMpPOBOro TeNEBM3UOHHOIO BELLAHUA
AN NOpPTaTMBHbLIX YCTPOWCTB MOCNeAyoLWero nokonexus, cneumdunkauma gpusmndeckoro ypoeHs, DVB-NGH,
MISO, SISO, SC-OFDM, curHanusauus, Kpoccnonsapuaauns, MynsTUNIEKCUpoBaHe, KOQMpPoBaHue
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