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HAUWOHANBbHBIA CTAHAOAPT POCCUWMCKOW SEAEPALUNMN

TeneBugeHue BellaTesibHOe LU poBOE

CUCTEMA UN®POBOI0O TENEBU3VNOHHOIO BEWAHWA ANA MOPTATUBHbIX YCTPONCTB
MOCNEAYIOWEIO NOKONEHNA (DVB-NGH), CNEUN®UNKALNA ®PN3NYECKOTIO YPOBHHA

MmbépuaHbln npodunib

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

Jata BBegeHns — 2025—03—01

1 O6nactb NPUMEHEHUS

HacToswmii cTtaHgapT pacnpocTpaHseTcss Ha cuctemy LUAIPOBOro TeseBM3NMOHHOro BewaHus (DVB)
ONa nopTaTMBHbLIX YCTPONCTB (TepMuHanoB) nocnegywouiero nokoneHus (NGH) (aanee — DVB-NGH) u ycTa-
HaB/MBaeT Habop TpeboBaHWii, ONMCbIBAKLWMX BCHO YacTb (DU3NYECKOTO YPOBHSA OT BXOAHbIX MOTOKOB A0 nepe-
JaBaemoro B ahup curHana, Korga nepegava v npMem AaHHbIX OCYLLECTBAAITCA COBMECTHO N0 HA3eMHOMY U
CNYTHUKOBOMY KaHanam (ganee — rubpugHblii npodusb).

Cuctema DVB-NGH npegHasHauyeHa ana goctaBkyM TPAHCMOPTHbLIX NOTOKOB UMM NOTOKOB AaHHbIX obLie-
r0 Ha3Ha4YeHUs Ha IMHENHbIe N HENMHENHbIE NPUNIOXEHUSA, Takne Kak TeneBugeHue, pagmo, cepBuchbl faHHbIX.

TepmuHansl DVB-NGH Takke moryT ob6pabaTbiBaTb curHansl DVB-T2-lite.

HacTtosawunin ctaHgapT creayet NpMMEHsTh nNpy pa3paboTke, M3rOTOBMEHUM U 3KCNyaTauum ycTpoiicTs
DVB-NGH, a Ttakxe npu pa3paboTke, NpOEKTUPOBaHUM K 3KCAMyaTauum nNporpammHOro obecnevyeHus ceten
DVB-NGH.

2 HopmMaTuBHbIE CCbIJIKU

B HacTosuWeM cTaHfapTe UCnosib30BaHa HOPMaTMBHAsS CCblJIKa Ha CrefAylowWwuii ctTaHaapT:
FOCT P 52210 TenesugeHve BelartesibHoe undgposoe. TepMUHbI 1 onpeaesieHns

MpumedyaHne — MMpy NONb30BAHMM HACTOSILLUMM CTaHAAPTOM LesiecoobpasHo NPOBEPUTL AECTBME CCbIIOY-
HbIX CTaH4APTOB B MHDOPMAaUMOHHOW cucteMe 06LLEro Nosb30BaHNs — Ha odmumanbHOM canTe denepasibHOro areHT-
CTBa MO TEXHNYECKOMY PEry/IMpoBaHMio N METPO/IONMM B CETU VIHTEPHET MM MO eXerogHoMy UHGOpMaLoHHOMY yKa3a-
Tento «HaunoHanbHble cTaHAapTbl», KOTOPbI Ony6/IMKOBaH MO COCTOSHMUIO Ha 1 siHBaps TeKyLLero roga, v no Bbinyckam
eXeMecsUHOro MHhopMaLMOHHOIO ykasaTensi «HaunoHaslbHble CTaHAAPTLI» 3a TeKYLWMiA rof. Ec/v 3aMEHEH CCbINTOYHBLIN
CTaHZApT, Ha KOTOPbI AaHa HeAaTMpoBaHHAs CCblIKa, TO PEKOMEHAYETCS MCMO/Mb30BaTb AEMCTBYIOLLYH BEPCUIO 3TOTO
CcTaHfapTa C YY4ETOM BCEX BHECEHHbLIX B fAHHYH BEPCUIO U3MEHEHWIA. ECNM 3aMEHEH CCbINOYHbIA CTaHAAPT, Ha KOTOpPbINA
[aHa faTMpoBaHHas CCblika, TO PEKOMEHAYETCA UCMO/Mb30BaTb BEPCUIO 3TOTO CTaHAapTa C yKa3aHHbIM BbILE FOA0M YT-
BepxaeHus (NpuHsaTUS). Ecim nocne yTBepXAEHMS HACTOSILEro CTaHAapTa B CCbIIOYHbIA CTaHAapT, Ha KOTOpbIi daHa
JaTnpoBaHHas CCblfka, BHECEHO U3MEHEHMWE, 3aTparnsatollee MnosioeHne, Ha KOTOpoe AaHa CCblflka, TO 3TO MOJIOKEHME
peKkoMeHayeTCsl NPUMeHsATL 6e3 yyeTa aHHOTO U3MeHeHWsl. ECM cCbifoYHbI cTaHgapT OTMEHeH 6e3 3aMeHbl, TO MoJo-
XEHME, B KOTOPOM [laHa CCbISIKa Ha Hero, PeKOMeHAYeTCA MPUMEHSITb B YaCTW, He 3aTparvBartoLLeli 3Ty CCbIKY.

M3pgaHne odmumanbHoe
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3 TepMuHBbI, onpeaeneHuns, CoKpaleHnst 1 0603HaYeHUs

3.1 TepmMuHbl ¥ onpeaeneHns

B HacToAweM cTaHgapTe npumeHeHbl TepMuHbl no FOCT P 52210, a Takxe cnegyllwme TEPMUHBI C CO-
OTBETCTBYIOLWUMN ONpefeNeHUnaMuU:

3.1.1 6a3oBbiii npodunb (basic profile): Habop Tpe6oBaHuii k cucteme DVB-NGH, onucbiBalWwmnx BCo
yacTb (PM3MYECKOT0 YPOBHSA OT BXOAHbIX MOTOKOB A0 NepefaBaemoro B ahup curHasa, 3a UCK/IKYEeHNEM Tpe-
6oBaHuii, cneyndunuHbix gnsa npoguns MIMO, rné6pugHoro npocpunsa n rmébpugHoro npocpuna MIMO.

3.1.2 tnbpuaHblii npocdunb (hybrid profile): Habop Tpe6oBaHuin k cucteme DVB-NGH, onucbiBatowmnx
BCIO YacTb (PM3MYECKOro YPOBHSA OT BXOAHbIX MOTOKOB A0 nepegaBaemoro B adhup curHana, korga nepegada u
npueM AaHHbIX OCYLL,ECTBAATCA COBMECTHO NO HA3EMHOMY U CNYTHUKOBOMY KaHanam.

MpnmevaHune — [onyckaetca npuMmeHeHne TexHonorum MISO npu mogynsauum OFDM.

3.1.3 tmbpugHblii npodunb MIMO (hybrid profile MIMO): Habop Tpe6oBaHuini k cucteme DVB-NGH,
ONMCbIBAKLWMNX BCH 4YacTb (hn3nyeckoro ypoBHA OT BXOAHbIX MOTOKOB A0 nepejaBaemoro B acup curHana,
Korga nepefada v npuem [AaHHbIX OCYL,EeCTBAAKTCA COBMECTHO MO Ha3eMHOMY M CNYTHWKOBOMY KaHanam c
ncrnonb3oBaHnem metoga MIMO.

3.1.4 xaHan gusnyveckoro yposHAa; PLP (physical layer pipe; PLP): KaHan ¢ ycTaHOB/IEHHbIMWU HEWU3-
MEHHbIMW NapameTpamu nepegayun (Bkaw4vas Bug MOAyNALMU, KOAOBYHO CKOPOCTb, IMy6UHY nepemMexeHns BO
BpeEMeHM), NepefaBaemMblii B 3afjaHHbIX NOACEerMeHTax ¢ UCMOJIb30BaAHWEM MYJIbTUMIEKCMPOBAHUA C BPEMEH-
HbIM pa3fgesieHneM.

MpumeyaHune — PLP MOXeT nepeHocuTb OAHY UM HECKOSIbKO CyxXO.

3.1.5 npogpunb MIMO (profile MIMO): Habop Tpeb6oBaHuii k cucteme DVB-NGH, onucbiBalouwmx BC
yacTb (PM3NYECKOro YPOBHSA OT BXOAHbIX NOTOKOB [0 NepejaBaemMoro B ahup curHana, korga nepejava faH-
HbIX ¥ MPUEM AaHHbIX OCYL,ECTBAAKTCA CUCTEMAMMN U3 HECKOMIbKMX HA3EMHbIX aHTEHH.

3.1.6 curHanmnsauyna L1-PRE (signaling L1-PRE): CurHanusauua, nepegasaemasi cumsonamm P2, nme-
IOWNMN (DUKCUPOBAHHbIN pa3smep, KOAMPOBAHWE N MOAYNALUIO, BKAOYaKLWas OCHOBHYI MHopMaLuio o cu-
cteme NGH v nHgpopmauuio, Heo6xoanMyto A1 LeKoAMpOoBaHUA curHanmsauymm L1-POST.

3.1.7 curHanunsayunsa L1-POST (signaling L1-POST): CurHanusauus, nepegaBaemMas B Havyase fiornye-
CKOro Kagpa u npegoctaBastouias nogpobHyto mHdopmayuto yposHsa L1 o cucteme NGH u PLP, cocToswas
U3 KOHUrypmpyemol u guHaMu4eckoin vyacTei.

3.1.8 cumBon aPl (symbol additional P1; aP1): JlononHuTeNbHbIli cumBon PLl, Hecywuii curHasbHble
nonsa S3 u S4 n pacnonoxXeHHblii cpady nocne cumeona Pl

3.1.9 cumBon Pl (symbol P1): CumBon nunoT-curHana MOCTOSSHHOW ANVHbLI, NEpeHoCcAWNnin nHdopma-
UM curHanmsaymm B nonax S1 u S2 u Haxogawwmiica B Havyane kaxgoro NGH-kagpa, nepegaBaemoro no
pasnoyacTOTHOMY KaHany.

MpumeyaHne — OCHOBHOE HasHayeHue cumBosia Pl — 370 GbICTpoe NepBOHAYasIbHOE CKaHMpOBaHWE MOJo-
Cbl pagvokaHasia ans obHapyxeHusi curHasia NGH, ycTaHOBNEHNS BPEMEHHOW CUHXPOHU3aLMK, ONpeaeneHns CMELLEHNS
4YacToTbl U pa3mepa 6bIcTporo npeobpaszoBaHus Pypbe.

3.1.10 cumBon P2 (symbol P2): CumBon nunoT-curHana, pacnosioXeHHblli cpa3y nocne cumsona Pl
unu aP1l (ecnv OH NPUCYTCTBYET), C TEM Xe pasMepom ObICTporo npeobpasoBaHnsa ®ypbe M 3alUTHLIM UHTEp-
Ba/IOM, KaK Yy CUMBOJIOB AaHHbIX.

MpumedyaHune — Yncrio cumBonoB P2 3aBucKT OT pa3mepa 6bICTporo npeobpasoBaHns dypbe. CumBobl P2
MCMO/b3YIOT A/151 TOYHON BPEMEHHOIN M YaCTOTHOW CUHXPOHM3aLMK, a Takke A5 NepBoHavyasibHON OueHKM kaHana. Cum-
BO/bl P2 HecyT nHpopmaumio curHanusaumm L1 n L2, a Takke MOryT NepeHoCcuTb JaHHbIe.

3.1.11 cy6-610k (sub-slice): 'pynna Auyeek n3 ogHoro PLP, koTopble nepen 4acTOTHbIM NEPEMEXEHNEM
pasmewatotcs Ha OFDM-ayelikax gaHHbIX C NocnefoBaTe/lbHbIMM afpecaMn Ha OAHOM pajunokaHane.

3.2 CokpauwieHusa n o6o3HavyeHus

B HacToAwWweM cTaHfapTe NPUMEHeHbl cneayolmne cokpaweHns n 0603HavYeHuns:
BMNo — 6bicTpoe npeobpasoBaHue dyphbe;

M4UC — MHOro4yacToTHas ceTb;



OblMo —
o4yc —
BCH —

BICM —

DVB —
ESC —
FEC —
GSE —

IQ —
L1 —
LDPC —

MIMO —

MISO —

MU-6n0k —
NGH —

NU —

NUM_ADD_IUS_ —
PER_LATE_FRAME

OFDM —

PLP —
PP1..PP9 —
RBM —
SC-OFDM —

SISO —

TDI —
Tl —
TI_LATE_LENGTFI —
TS —
QAM —

QPSK —

D(K) —
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obpaTHoe 6bicTpoe npeobpasoBaHue dypbe;
ofHOYacToTHas ceTb;

konboy3a — Uoyaxypu — XokBuHrema (Bose — Chaudhuri— Hocquenghem
code);

KoaupoBaHue ¢ nepemexeHnem 6utos u mogynauusa (bit interleaved coding
and modulation);

unposoe TesieBM3NOHHOe BelwaHue (digital video broadcasting);
o6wuiti ko Beixoga (general escape code);
npsAMoe ynpexgawuee vcnpabneHme ownbok (forward error correction);

WHKaNCynMpoBaHHbIA NOTOK 06W,ero HasHavyeHusa (06LWKNIA MHKANCY/IMPOBaH-
HbIli NOTOK) (generic stream encapsulation);

6510k nepemexeHus (interleaving unit);
CuHa3HbIN 1 KBagpaTypHbI KOMNOHEHTLI curHana (imaginary/quadrature);
nepsblil (hn3ndecknin) yposeHb (layer 1);

Kof C Masioli NAOTHOCTbI MPOBEPOK Ha YETHOCTb (HW3KOMMOTHOCTHLIM Kop)
(low-density parity-check code);

«MHOXECTBEHHbI BXOf, MHOXECTBEHHbI BbIXOA» — MeTO[ NPOCTPaHCTBEH-
HO-BPEMEHHOIO KOAMPOBAaHWA C MHOXECTBOM aHTEHH Ha nepejavy U MHOXe-
CTBOM aHTeHH Ha npuem (multiple input, multiple output);

«MHOXECTBEHHbI BXO[, OAWHOYHbIA BbIXOA» — METO[ MNPOCTPAHCTBEHHO-
BPEMEHHOIO KOAUPOBAHWNSA C MHOXECTBOM aHTEHH Ha nepegady v O4HON aH-
TeHHoI Ha npuem (multiple input, single output);

610K namATn (Memory unit);

noptatTuBHoe YCTPOWCTBO nocneaywouwero nokoseHua (next generation
handheld);

HeogHopoaHasa (moaynauusa) (non-uniform);

yncno onosiHUTeNbHbIX IU Ha florMyeckuii kagp B Mo3gHel yactu kagpa
BPEMEHHOIO NEPEMEXEHUS;

MHOroyactoTHas cxema MOAYNAUUMM C OPTOrOHas/IbHbIM 4YaCTOTHbIM pac-
npegeneHneM Hecywux B nonoce kaHana sewaHma (orthogonal frequency-
division multiplexing);

KaHan cusnyeckoro yposHsa (physical layer pipe);
wabnoHbl NUNOT-CUTHASOB;
moaens 6ychepa npuemuuka (receiver buffer model);

O0LlHOYACTOTHOE MY/IbTUNNIEKCUPOBaHNE C OPTOrOHaIbHLIM YaCTOTHbIM pa3ge-
neHvem kaHanos (single carrier orthogonal frequency-division multiplexing);

«OANHOYHBI BXOf, OMHOYHBIA BbIXOA4» — CUCTEMa C OAHOW nepegatolLei n
O[HOW NpuMeMHOlW aHTeHHOW (single input, single output);

obpaTHOe nepemexeHne Bo BpemeHu (time de-interleaving);
nepemexeHne Bo BpemeHu (time interleaving);

ANVHa no3gHel YacTu NepemMexeHus No BpeMeHu;
TpaHCNOPTHLIN NOTOK (transport stream);

KBagpatypHas amnautygHaa wmogynaums (quadrature amplitude modula-
tion);

KBaapatypHas oTHocuTenbHasa pasoBas moaynsauus (quadrature phase shift
keying);

YUC/O NOTMYECcKUX KagpoB A1 nepemexeHus K-ro IU B kaxgom T1-6n0ke;
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jUMP — KaApoBblil UHTEPBAN, T. €. pasHuLa B UHAEKCe Kaapa Mexay nocnepoBaTesib-
HbIMU JIOTMYECKUMUN Kagpamu, Ha KoTopble 0ToGpaxaeTcs KOHKpeTHbIi PLP;

K — wuHpekc Hecywein SC-OFDM;

rIxSmax — WHAEKC NocnefHel akTMBHOW Hecylleil;

,i\smm — VWHAEeKC NepBOil aKTUBHOWN Hecyllei;

Atotal — 4ucno Hecywmnx OFDM;

Ldata — YMC/I0 CUMBOJIOB AaHHbIX B rmépugHom kagpe SC-OFDM NGFI,

|-F — obuee yncno cMMBOIOB B Kagpe (3a ncknwyvyeHmem cumsosnos P1 n aPl);

Alarge — yucno MU-6nokoB B 60nbwom 1U;

rsmall — yucno MU-6nokos B masiom 1U;

N bpcu — 4uco ucnosib3yeMblx 6UToB Ha kaHan (number of bits per channel use);

NFEC Tl MAX — MakcumasbHoe uucno 6510koB FEC, KOTOpble COBMECTHO MepeMexarTcs B

-7 oaHoM T1-6n0ke;

Alarge — yucno 6onbwux IU B ogHom 6noke FEC (number of large 1Us of one FEC
block);

NMUs — yucno MU-6nokoB (number of memory units);

N MUs,PLP — yucno MU-6nokoB gnsa otgensHoro PLP (number of memory units for one
PLP);

Pi — [AJIMHa BPEMEHHOT0 NepemexnTens;

Plate — A/IMHa no3fHeil yacTu NepemMexeHuss Mo BPEMEHW, BblpaXeHHass B uuche
NOTNYECKUX KagpoB Ha AJINHY MOSTHOTO BPEMEHHOTo nepemexutensa P, (go-
nycTUMBbIA AMana3oH 3HavyeHun ot 0 go 7);

T — 3/IeMEHTapHbIN nepuog;

7pi — ANuTenbHOCTb cumBonos Pl u aPl;

TS — noJjiHada ANnTenbHOCTb cumeona SC-OFDM;

TxN — upeHTUukaTop nepepatunka Homep A, pabortawuwero no metogy MIMO

nmm MISO.

4 OnpepgenexHve n apxutektypa cuctemol DVB-NGH rnbpunaHoro npoduns

4.1 OOuwmne NonoXxeHUsa

MbpuaHblli Npodub, ONUCAaHHbIA B HACTOAWEM cTaHgapTe, onpegenseTt dpopmaT rmbpuaHoOro curHana,
KOTOpbIA COCTOUT U3 KOMMOHEHTa, MAywero OT Ha3eMHOl ceTu, U AONOSIHATENbHOTO KOMMOHEHTa, MAyLero
OT cnyTHMKa. HeobxognMmo, 4To6bl TMOGPUAHBIE CUTHAMBI BKNOYANN OOMNOSHUTESbHbLIA CUMBOJ CUTHANU3ALUN
P1—aPl. CnyTHMKOBbI/A KOMMOHEHT rM6puAHOro Npocuna AOMKEH MMETb WWPUHY nonockl kaHana 1,7, 2,5
mnm 5,0 Mlu,

Momumo onpegeneHns rmbpuaHbIX CUTHAN0B TMOPUAHBIM NPOUIbL ONUCbIBAET MEeXaHu3M npuema AByx
CUTHaN0B OJHOBPEMEHHO (OAWMH CUTHaN OT HA3eMHOro nepejaTyvMka U OA4WMH OT CNYTHWKA) U 06beNHEHNS UX
B €UHbIA NOTOK.

Ha pucyHke 1 npeactaBnieHa CTPYKTypHasi cxema (ou3nvyeckoro ypoBHs rubpugHoro npocdunsa NGH.
Bnoku, nmerwme yHKLMOHaIbHbIE OTNYKS OT 6a30BOro0 NPodunsA, nokasaHbl CepbiM LBETOM.
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HaszemHbIin kaHau Curhan

B achvpe

CurHan
B achvpe

PucyHok 1 — CTpyKTypHas cxema on3nmyeckoro yposHs rubpugHoro npodmns NGH

Ha cTpykTypHOli cxeme NpuUCYTCTBYIOT [iBa KaHana: oAuH A/19 Ha3eMHOro KOMMNOHEHTa, APYroi Ans cnyT-
HWKOBOTO KOMMNOHeHTa. Mo cpaBHeHUO ¢ 6a30BbIM NpounemM Ha3eMHble U CNYTHUKOBbIE KaHanbl rTMOpUAHOro
npounsa, nokasaHHble B HACTOAWEM cTaHAapTe, UMelT PYHKUMOHasIbHble pa3nununa B 61okax BICM, KOH-
CTpyKTOpax kagpa un 6nokax mogynaumm OFDM (SC-OFDM). CucteMHas apxuTekTypa CnyTHUMKOBOro KaHana
Takas Xe, Kak y Ha3eMHOro kaHana, 3a UCKIi4YeHnem 3amMeHbl 6510ka moaynsaumm OFDM 6510koM Moaynsumm
SC-OFDM. K Ha3zeMHbIM ¥ CNYTHUKOBbLIM KaHasiaM MOXeT NMPUMEHATbLCA YaCTOTHO-BPEMEHHas cerMeHTtauus.

Onsa rmébpugHoro npodhnnsa BO3MOXHbI KoOHdurypauymm kak OYC, tak 1 MUC. B koHgurypauyum OYC cnyT-
HUKOBbIA M HA3€MHbI KOMNOHEHTbI UCNOMb3YIT OAHY U TY Xe 4acToTy; CUrHasbl, nepegaBaemble B 3TUX ABYX
KOMMNOHEeHTax, ABNAKTCA oAUHaKoBbIMU. B kKoHGurypaumn MUC curHanbl B HA3€MHOM M CNYTHUKOBOM KOMMO-
HEHTax MOryT pasnunyaTtbcs. CucTeMHas apxuTekTypa rméopugHoro npoguns DVB-NGH npu koHdwurypaumm
MUYC coCTOUT U3 HA3eMHOI0 U CNYTHUKOBOIrO KaHasioB, Kak nokasaHo Ha pucyHke 1.

TexHonorusa MISO B rubpugHom npodnne npumeHnmMa Tosbko K moaynaumm OFDM kak B Ha3eMHOM, Tak
N B CNYTHMKOBOM KaHasnax.

MbpunaHbIA Npoduab NoapasfensoT:

- Ha OUC, OFDM, 1. e. B JaHHOM COYeTaHUMN Ha3eMHas CeTb M CNYTHUK UCMOJIb3YIOT OA4HY N Ty Xe YacTo-
Ty, KOrga oAuH WM TOT Xe curHan nepegaetcsa no oboum komnoHeHTam. Mpu moaynauum curHanos OFDM npe-
am6yibl 060X KOMNOHEHTOB COCTOAT U3 cMuMBosioB P1 n aP1l. Habop napametpoB OFDM npumMeHum K 0601M
KOMMOHEHTaM: Ha3eMHOMY U CNYTHUKOBOMY. B kayecTsBe anbTepHaTMBbl 419 060UX KOMMOHEHTOB JONycKaeT-
Ccs NpuMeHsATb 6a30BbIli Npoduab, Npy 3TOM Npeamobysibl 060UX KOMMNOHEHTOB COCTOAT TO/ILKO U3 cumBona P1;

- MYC, OFDM, T. e. B JaHHOM COYeTaHUM CNYTHUKOBLIA W HAa3EMHbIi CUTHa/bl NepeaalnTcs Ha pasHbiX
yactotax, moaynauns OFDM wucnonb3yeTcss Ha 060X KOMMNOHEHTax. HaseMmHblli KOMNOHEHT nepepaeTcs B
COOTBETCTBMU C 6a30BbIM Npochunem, CNyTHUKOBBIA KOMMNOHEHT ucnosb3yeT napameTpbl OFDM cornacHo Ta-
6nunye 1. NMpeambyna Ha3eMHOro KOMNOHEHTa COCTOMT U3 cumBona P1, npeambyna CnyTHUKOBOTO KOMMOHEH-
Ta cocTouT n3 cumBosnoB P1 n aP1l;

- O4C, SC-OFDM, T. e. B 4JaHHOM COYeTaHun CNYyTHNKOBOE MOKPbITUE TPEOYEMON 30HbI C 3aMO/IHEHNEM
3aTeHEeHHbIX 30H nepefaeTcs C NOMOLLLLIO He3eMHbIX PETPAHCNATOPOB, UCMOJ/Ib3YOLWNX YACTOTY CNYTHUKOBOTO
curHana. MapameTtpbl SC-OFDM npvMeHUMbl K 060MM KOMMOHEHTaM: Ha3eMHOMY U CyTHUKOBOMY. MNMpeamb6y-
Nbl cOCTOAT 13 cumBonoB P1 v aPl gns 060MX KOMMNOHEHTOB;

- MYC, SC-OFDM Ha cnyTHMKOBOM KOMMNOHeHTe, OFDM Ha Ha3eMHOM KOMMOHeHTe. Ha3eMHblli KOMMNOo-
HEHT nepefaeTcs B COOTBETCTBMM C 6a30BbIM Mpodusiem, CNYyTHUKOBbII KOMMNOHEHT UCMNOMb3YeT napameTpsl
SC-OFDM cornacHo Tabnuue 1. MNpeambyna Ha3eMHOro KOMMNOHEHTa cocTouT M3 cumBona P1l, npeambyna
CMNYTHUKOBOTrO KOMMOHEHTa cocTouTt u3s cumeonos Pl u aP1.
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Ta6nuuya 1— YcTaHOBKM NapameTpoB, AOMYCTUMbIX 415 TM6pUAHOTO Npodnsst

VicxonHble napameTpsbl Mogaynsauusa
HaumeHoBaHue 3HaueHne OFDM SC-OFDM
LUnpuHa nonockl, MIy, 1,7 X X
2,5 X X
5,0 X X
6,0 — —
7,0 _ _
8,0 — —
10,0 — —
15,0 — —
20,0 — —
CurHanbHoe co3Be3gvie QPSK X X
16-QAM X X
64-QAM — —
256-QAM _ _
Pa3mepHocTb Bro 0,5k — X
1K X X
2K X X
4K — —
8K — —
16K — —
3almnTHbIN nHTEpBan 1/128 — —
132 X X
1/16 X X
19/256 — —
1/8 X —
19/128 — —
1/4 X —
Mpeam6ynbl P1 — _
P1 naP1 X X
LLla6noHbl MUOT-CUTHaU10B HenpepbiBHbIE MUIOT-CYMBOSIbI X —
PP1 X —
PP2 X —
PP3 X —
PP4 X —
PP5 X —
PP6 — —
PP7 — —
PP9 — X
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OkoHuyaHue Tabnuubl 1

McxofaHble napameTpsbl Moaynaumnsa

HavnmeHoBaHue 3HavyeHune OFDM SC-OFDM

x
x

CkopocTb koga FEC 1/5 (3/15)
4/15
1/3 (5/15)
2/5 (6/15)
7/15
8/15
3/5 (9/15)
2/3 (10/15)
11/15
3/4

X X X X X X X X X X
X X X X X X X X X

MISO —

Pasmep o6paTHOro nepe- CMm. npumevaHune 1 Mo 6.2 Mo 6.2
MEXUTENA BO BPEMEHU

MpumeuvaHusa

1 Ecnm npueMHuKy HeEOBGXOAMMO BbIMOJIHATL 06paTHOE NEPEMEXEHME BO BPEMEHW NapasifielbHO 419 Ha3eMHOro
N CMYTHWKOBOIO CUrHasI0B, TO YKa3aHHbli B 6.2 MMMUT Ha pa3mep 06paTHOro nepemexuTesnia BO BPEMEHU NPUMEHSIOT
K KOMOUHaUuM 06oMX CUTHaUuToB, T. €. 06a CUrHasia He MOryT OAHOBPEMEHHO WCMOMNb30BaTb BECH YKa3aHHbI 06bem
namsTu.

2 3HaKoM «X» OTMeYeHbl YCTaHOBKM NapameTpoB, AONyCTUMbIE 4718 rmbpugHoro npocuns.

3 He Bce Komb6rHauuy napameTpoB AONYCTUMBI. VICKOUYEHWSA NPYBEAEHbI B NOCNEAYIOLLMX MYHKTAX HACTOALLErO
CTaHzapTa.

4.2 buTtoBOe nepemexeHue, moaynaumsa, MISO npekoguposaHue

CTpykTypHaa cxema BICM, unnoctpupyowas yHKUNOHANbHbIE OTINYMA TMGpPUAHOro npodunas oT
6a3oBoro npodunsa Ha atane BICM, nokasaHa Ha puUCyHKe 2. B AONOSIHEHUE K NEPEMEXEHUH BO BPEMEHMU
KOH(purypaymm 6a3oBoro npounnsa rmépugHelii npodunb gonyckaeT KOHUEHTpaLUo s4eek B KOHUEe nocneno-
BaTe/sIbHOCTW /IOTMYECKOro Kagpa, Nno KoTopoli pacnpegensietcs 6nok FEC (paBHOMeEpPHO-No3gHee nepemexe-
Hue). Bnokn ¢ oTAnunsamm ot 6a30BOro NPOdPUNA NokasaHbl CepbiM LBETOM.
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K KoHCTpyKTOpY
JIOTNYECKUX

Ka/poB

K KOHCTpyKTOpY

Ka/poB
NGH

K KoHCTpyKTOpY
JIOrNYECKUX

Ka/poB

1— FEC-kogupoBaHue (16k LDPC/BCH); 2 — 61TOBbIi nepemexuTenb; 3 — AeMy/bTUNEKCMPOBaHNE OUTOB Ha AYeiiku;

4 — oTobpaxeHne aueek Ha co3Be3ans; 5— nepemexunTenb Aueek; 6 — NOBOPOT CUTHANIBHOTO CO3BE3UA; 7— NepemMexeHne

KOMMNOHEHTOB 1/Q; 8 — BHYTpUKaApOBOE CBEPTOYHOE W BHelWHee 6G/104HOE MepemMexeHune; 9 — npekoguposaHue MISO

(tonbko gnss OFDM); 10 — reHepauus curHanusauum L1; 11 — ckpem6nep L1-PRE; 12— ckpemb6nep L1-POST; 13— Kogep
FEC (ykopouyeHHoe/npopexeHHoe kogmpoBaHune 4k LDPC/BCH)

PucyHok 2 — CTpykTypHasa cxema BICM ansa rubpugHoro npodmns

4.3 KOHCTPYKTOp Kagpa, 4yaCTOTHOEe nepemexeHue

CTpyKTYypHasi cxema KOHCTPyKTOpa kafpa, wanlctpupylwas QyHKLUOHaIbHbIe OTANYMA rMbpuaHoro
npocunna or 6a30BOro NPoduna Ha atane KOHCTPyKTopa kagpa, npefcTaB/ieHa Ha pucyHke 3. OTnnuuve 3a-
KnoyaeTcsa B BblgeneHMn MecTa gnsa cumsona aPl. B yactu pusnyeckoro m n10rM4eckoro NoCTpoeHusa kagpa
ONA Ha3eMHOro v CNyTHUKOBOTO KOMMOHEHTOB WCMO/b3YIOT OAHM U Te Xe MexaHu3Mmbl. [lepemexeHue no va-
CTOTE MPUMEHSAIT ToNbKO npn mogynaunm OFDM.
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______ > _ KoHcTpykTOp
\~ Cbopka fi4eek | norpuecknx KaapoB
PLPO II obuero PLP (cobupaeT Moaymu-

poBaHHble Auelikv
' PLP v curHanmsauum

""" > 1 .J L1-POST B nornyeckune KOHCTpyKTOp

Kaapbl.
kagpos NGH
Pab6otaeT cornacHo Ap
[OViHamm4eckon (cobupaet
' VHChopMaLYM MO/ly/pOBaHHble
W3 pacnica s AYENKN NIOTNUECKNX
’ ¢ B 1 CUrHa/m3aLmn
: npefocTaBNsaemMoro aﬁ)o PRE B Maccm:tl,-:' Ha rexepa-
’ 1)
L — M1aHVPOBLLMKOM) COOTBETCTRYIOLLYI OL'I.: el
cvmBonam OFDM YacTOTHbI win
| Mpoueccop | Nornyeckme W SC-OFDM.
| nepemexu- SC-OFDM
| cy660KoB Kafpbl Pa6otaeT cornacHo Tens
| [AViHaMn4yeckomn (Tonbko
| VHdhopMaLmn 1 OFDM)
1 J 13 pacnmcaHms,
- MNpefoCTaB/IAeMOro
M/1aHVPOBLLYIKOM.
BbiaenseT Mecto
ana cuveosios P1 naPl,
NIOT-CUrHaUT0B,

~ C6opka pe3epBYPOBaHIS TOHA
| siyeek L1-POST L1-PRE > (Toano ons OFDM)

______ - )

|
I_ .J

| C6ooka siueek !
i PLP paHHbIX

PLPn

PucyHok 3 — CTpYKTypHasi cxeMa KOHCTPYKTOpa KagpoB rmepuaHOro npodouis

4.4 TeHepaunsa OFDM

CTpyKkTypHaa cxema reHepauunn OFDM npusBegeHa Ha pucyHke 4. laHHasa cxema npuMmeHuma Ana Ha-
3eMHbIX U CNYTHUKOBbLIX KOMNOHEHTOB. OTAnune rmbpugHoro npodunsa ot 6a3oBoro npoduna 3aknryaetcs
BO BCTaBKe AOMOJ/IHUTENILHOrO cuMBOia npeambynbl aP1 nocne cumBona npeambynbl Pl (nokasaHO cepbiM
LBETOM).

(onunoHanbHo)
K nepegatunky(am)

PucyHok 4 — CTpykTypHas cxema reHepauun OFDM

4.5 TeHepayuna SC-OFDM

CTpyKkTypHaa cxema reHepauyun SC-OFDM npuBepeHa Ha pucyHke 5.

nepesaTumky

PucyHok 5 — CtpykTypHas cxema reHepauumn SC-OFDM
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®yHKUMOHANbHbIE OTINYMA reHepauun SC-OFDM ot reHepauyun OFDM 3aknii4yaloTcsa B Ha/Inyum Ao-
NOJTHATE/IbHOTO 3Tana paccesHus W AONOSIHUTENBHOTO cMmBONa npeambynbl aPl. OTnuuuma 3aknw4varTcs
Takke B UCMONb30BaHWW APYroro wabnoHa NWAOT-CUTHasna M B OTCYTCTBUM HENPEPbIBHbIX MUAOT-CUTHAMOB,
rpaHuU4YHbIX NUNOT-CUTHANOB, CMMBOJIA 3aKPbITUA KaZpa M OTCYTCTBUM CHMXEHUA MUK-hakTopa.

Ynucno nogHecywmx B cumBosie SC-OFDM go0/mKHO ObiTb YETHbLIM.

5 BxogHasa obpaboTka

BxogHaa o6pab6oTka B ru6puagHomM npodune BbIMOMHAETCA NO TOMY Xe MeXaHUM3My, 4To U B 6a30BOM
npocunne. OyHKLMA KOMMEHcauMn 3a4epXKu NO3BOJMISET BbIPOBHATb CKBO3HYK 3afepPXKy Mexay ycnyramu,
nepepaBaeMbiMU B HAa3eMHbIX M CMYTHUKOBbLIX CUTHanax. OT0O TpebyeTcs npu rm6puaHOM ob6beduHEHUN Ha-
3eMHOro ¥ CNyTHUKOBOIO CUrHanoB B rmbpugHoli MUC. Hanpumep, HaseMHbli CUTHaN MOXET MCMNoMb30BaTb
AN BXOAHOrO NOTOKA MHTEepBas NeEPEMEXEHUS BO BPEMEHMW ANIUTENbHOCTLIO 1C, B TO BpEMS Kak CMYyTHUKOBBLIN
CUTHaN MOXeT ucnosb3oBaTb MHTepBan 10 c. CregoBaTtenbHO, ANS1 AAHHOTO BXOAHOIO MOTOKA B HA3eMHOM
MOAY/ISITOpE AO0/IKHA UCNO/Ib30BaTbCsA KOMMNEHcUpyouwasa 3agepxka 4NnTeIbHOCTbo 9 ¢, NpU 3TOM CMYTHUKO-
BbIi MOAYNATOP HE HyXAaeTcs HU B KaKO KOMMEHCUpPYOLWENn 3aaepxke.

6 BuToBbI NepemexuTesnb

BUTOBLI NepemexuTenb, UCNOAb3YyeMbIA AN TMOGPUAHOTO NPOUIA, UMeeT He3HauYuTe lbHble OT/IMYNSA
OT 6UTOBOrO Nnepemexutens 6a3oBoro NpPoguas, KOTopblie NPUBEAEHDbI faree.

6.1 OTOo6paxeHMe Ha CUTHa/ibHOe co3Be3gue

CurHanbHble co3ge3aunsa 64-QAM n 256-QAM (paBHOMEpPHbIE U HEPABHOMEPHbIE) HEe AO0/MKHbl UCMNO/b-
30BaTbCs ANA CMYTHUKOBOTO KOMMOHEHTA. Takne cUrHasibHble CO3BE3AMNSA A0NYCKaeTCss MPUMEHATb TOJIbLKO B
rmépnaHom npodyune A8 HaA3eMHOro KOMMNoHeHTa B KoHdurypauyum MUC.

6.2 BpeMeHHOII nepemexnTtenb

B 6a3oBomM npodunae 6510kn nepemexenus IU paBHOMEPHO pacnpenesnsoTcsa No CKOHpUryprnpoBaHHOA
ONMHEe BpeMeHHOoro nepemexutens P,, B ruépugHoMm npodune [ONyckaeTCsa KOHLUEHTpauua svyeek B KOoHLUe
nocnepoBaTesnibHOCTU siornyeckoro kagpa NGH, no koTopoli pacnpegensetca 6nok FEC (paBHOMepHO-Mo34-
Hee nepemexeHue). CnefosaTesibHO, MOXHO NepefasaTb MeHblle ssiueek 6n10ka FEC B nepBbiX NOrnMYeCcKnx
Kagpax, 4yem B NocCrefHMUX NOrmyeckux kagpax, no KoTopbiM pacnpegensetca 6nok FEC. faHHyto rpynny no-
CNefHNX TOTMYecKNX KagpoB Ha3biBalOT «MO34Hel YacTblo Kajpa BPEMEHHOIO MEepeMexeHuns».

MosBnawTCA [ABa HOBbIX NapameTpa, XapaKTepHblX A4S r[MbpugHoro npoduns. [lepsblid,
Plle = TI_LATE_LENGTH, npeactaBnseT A/INHY NO34HEW 4acTu NepemMexeHuUs No BPEeMEHU, BbIPaXEHHYIO
B UMC/e IOTMYECKNX KaApoB Ha ANINHY MOSIHOTO BPEMEHHOro nepemexutensa P, (3onycTuMbI guana3oH 3Ha-
yeHuii ot 0 go 7). Btopoii, Nadd iu pER LATE = NUM_ADD_IUS_PER_LATE_FRAME, npeacTtaBnsieT 41cno
pononHutensHbiX U Ha nornuecknii~kagp B no3gHel yactu (B gononHeHue Kk ogHomy U Ha nornyecknin kagp),
JOonycTUMble 3HAaYeHUS KOTOPOro HaxoaAaTca B AnanasoHe ot 0 go 15.

Ecnv B Kagpe nepemMexeHuWs UCNosb3yeTcs HEeCKONbKo 6/10KOB  BPEMEHHOI0 nepemMexeHus
TI (TIME_IL_TYPE ="0"), 70 Plate = TI_LATE_LENGTH pomxeH 6biTb paBeH 0.

Ecnu ncnonb3yetcs rmb6puaHblii npoduns n TIME_IL_TYPE =T, 10 napametp P, = TIME_IL_LENGTH
npuHMUMaeT 3HavYeHua B AnanasoHe oT 0 o 63 n goskeH 6bITb 60Mble UM paBeH Pjate.

Uucno IU Ha 610k FEC NV paccunTbiBaloT, Mcnonb3ys napametpbl P/ate 1 NADD /v PER LATE no ¢hop-
myne

" nadd iu per late- (1)

3HaueHue He [O0/IXHO npesbiwaTb 128.

3agepxky D(k), npeactaBnsAwwyo coboil YMCI0 NOrNMYecKnX Kagpos a5 nepemexeHuns /c-ro IU B kax-
aom Tl-6n0ke, BbIUNCAAT N0 popmye

onak=0,.,., P/- 1

D(K) - & - 1jUMP, @)

10
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ona Kk =P/...N/u - 1

D(k) - ([k Pj] mod Pjate + P, Pjate) mlIJUMP, 3

roe IJUMP —  kafpoBblii MHTEpBaN; pasHuua B UHAEKCe Kajapa mexay nocnefoBaTesflbHbIMW NTOTMYeCcKUMU
Kagpamu, Ha KoTopble OTO6paxaeTcsA KOHKPETHbI kaHan PLP;

mod — onepauus noayyeHus ocTaTka OT geSleHus.

3HaueHune 3agepxkn D(K) He AOMKHO npeBbiwaTb 128.

OfHO ¥ TO Xe 3HauyeHue 3aJepXKu MOXET UCMOMNb30BaTbLCS A1 Heckonbkux IU B No3gHen yactu, Kak
nokasaHo Ha pucyHke 6. B aTtom npumepe IU B Tpu pasa 60nblue B NOCNEAHUX ABYX IOTMYECKUX Kagpax, Yem
B MepBbIX ABYX /IOTMYECKUX Kagpax. Kaxablii anemeHT 3agepxku D npefctaBnseT coboli 3afepXKy Ha OAWH
nornyeckunii kaap.

NInHnn 3apepxkn

PucyHok 6 — JInHun 3apepxkn ana P, =4, Plae = 2, NADD_UIl_PER_LATE =2 n |JUMP =1

M6puaHble NPUEMHUKM MOTYT MCNOMb30BaTb ABa YPOBHA NamMsaTh 06paTHOro BPEMEHHOro nepemMexe-
HuA TDI, Hanpumep NamaTb, BCTPOEHHAA B YUMN, W BHELWHAA naMATb. MoaToMy ANna rmbpuaHbIX CUTHaIoOB Npu-
MeHUMbI ABa orpaHnyeHnsa namatn TDI:

- cymma NMUSPLP no Bcem PLP B gaHHOM knacTepe kaHanoB PLP He gonxHa npeBbiwaTtb 221 6510k0B
namatn, rae MU cooTBeTcTByeT ABYyM suvelikam ana QPSK u 16-QAM un ogHoit aueiike ana (NU-)64-QAM n
(NU-)256-QAM;

- ANA yKasaHus BTOPOro orpaHnyeHuns yncno MU-6n0koB gaHHoro PLP, koTopoe MOXeT ObiTb nepegaHo
B oAHOM TI-6n0ke NMUs P\_pframe’ BbluMCcneHHOM no chopmyne

NMUs,PLP,frame = (Nlarge ' Mlarge + (NIU ~ Nlarge) ' Msmall) NFEC_TI_MAX’ 4)
6 Niarge yncno 6onbwux IU B ogHom 6noke FEC;
Narge yncno MU-610koB B 6onbwiom IU;
Msmall — 4mcno MU-6n10koB B masiom |U;
NFEC TI MAX ~ MakcumanbHoe 4yucno 650koB FEC, KOTOpble COBMECTHO MNepemMexalTcs B OLHOM

N-6noke.
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BTopoe orpaHuyeHne namATn o3HayaeT, 4To cymma NMUs PLPframe no Bcem kaHanam PLP, cBA3aHHbIM C

O4HOI 1 TOW Xe BelaTesIbHON yCcNyroi, He AOMXHA NpeBbiwaTh 218.

Mpn o6beAnHeHUN B NPUEMHUKE KOMMOHEHTOB HAa3eMHOro W CNyTHWKOBOro rMbpuaHoOro curHana ero
namate TDI gomkHa obecneymBaTb O0AHOBpeMeHHOe obpaTHOe nepemMexeHue kaHanos PLP n3 oboux npu-
HATbIX CUTHa0B. [M03TOMY yKa3aHHble Bbille ABa OrpaHWYeHnsa LOMKHbI cO6M04aTbCA B OTHOWEHUN CYMMBI
TpeboBaHuii kK namATn TDI Bcex PLP, Hecywmnx Tpebyemble KOMMOHEHTbl BewaTesibHON ycnyrn oT 060UxX 3Tux
cCuUrHasoB. 3TO O03Ha4vaeT, YTo cymmy MU-610K0B crnegyeTt paccunTtbiBatb no PLP 13 o6oux curHanos.

MpumeyaHunsa

1 YKa3aHHble [jBa OrpaHuyeHus namsTy Nno3soSIAOT Ha NepBOM YPOBHE OOPATHOrO MepemexeHus CoXpaHaTb Bce
cooTseTcTBylowme PLP 13 ogHOro unm asyx npuHATLIX CUTHaUIOB B MaMATV MepBOro ypoBHA pasmepom 218 MU Bo Bpems
TeKyLLero /1I0rnyeckoro kagpa. B KOHLe TeKyLero n1orMyeckoro kagpa 4acTb U3 coxpaHeHHbIX |U nepecbiiaotcs B AeKO-
[O€ep, a oCTa/lbHble MOryT ObITb NEPEHECEHbI B NaMATb BTOPOro YPOBHS pasMepom 221 - 218 MU, Ha KOTOpOi peasi3oBaHbl
HeobXouMble NIMHUN 38ePXKX, NpecTassaioLme BTOPO ypPOBEHb 0OPATHOIO NepemexeHus.

2 PaspeluaeTcs ogHOBpeMeHHoe npucyTcTeme B PLP-knactepe PLP, KOTOpble UCNO/b3YT HECKONBKO 6/10K0B Tl Ha
Kagap nepemexenus (TIME_IL_TYPE ='0"), n PLP, koTopble ucnosb3ytoT MHorokagposoe Tl (TIME_IL_TYPE =T). Pas-
nunyHble PLP B PLP-knactepe MoryT UMeTb pasHyto ryouHy nepemexenus P,.

PacwupeHne RBM gna noctpoeHus rubpuaHoro npoduna npuBefeHo B NpUIoXeHun A.

6.3 PacnpepgeneHHasa v KpoccnongapusaumoHHaa MISO

MISO sBnsieTcss eAMHCTBEHHOW TeXHOMOTMel NPOCTPAHCTBEHHOIO KOAMPOBAHUS, AONYCTUMON K NnpuMe-
HEHWU B rMbpuaHom npodcune. NMpumeHeHne MISO gonyckaeTcs TOMbKO AJ/11 HA3EMHOT0 KaHasa aHanormMyHo
npuMeHeHunto B 6a30BOM npodune.

7 OCOBEHHOCTM AaHHbIX cUrHanm3auun L1 ana rmébpuaHoro npodounsis

7.1 [faHHble curHanulauyum P1 n aPl

Mb6puaHbli Npoduab AOMKEH CUTHaANIN3MpoBaTbCA B npeambyne Pl 3HaveHuamu S1 = 111 (kog ESC)
n B nose 1 nona S2 (nepsbie Tpu 6uta nond S2) = 001 nam 010, 4To ykasbiBaeT Ha rMb6puaHbIi curHan SISO
WA rmépugHblin curHan MISO cOOTBETCTBEHHO.

3a npeamb6ynoii Pl gomkeH crefoBaTb AONOAHUTENbHbIM cumBon Pl (aP1l). CumBon aPl gonxeH co-
gepxatb 7 6UT Ana curHanmsaunu cornacHo Taénvue 2.

Tabnuya 2— dopmar cumsona aPl B npodmnne MISO

Mone [nvHa nons, 6ut HasHaueHune

S3 3 Mogaynsauus
S4, none 1 4 Pa3smepHocTb BIM®/3aWmnTHbIN MHTEPBAN
S4, none 2 1 3apesepsrpoBaHo

Mone S3 (3 6uTa) ykasbiBaeT BMA MOAYNSAUUM cornacHo tabnauue 3.
Tabnuuya 3— 3HayeHue nonsa S3
3HayeHue nona S3 Mogynaums Onucaxune

000 OFDM CumBoNn P2 M CUMBOSbI AaHHbIX B Kagpe
NGH uncnosnb3yoT moaynsaunio OFDM

001 SC-OFDM CvMBON P2 W CUMBOJIbI Aa@HHbIX B Kagpe
NGH MCnonb3ylT Moay nsiumi SC-OFDM

010...111 3apesepBrpoBaHo 3apesepBMpoBaHo

KombuHauymmn S1 = 111, S2 = 001 x muam 01 Ox (rae x paBHo O man 1) 1 S3 = 001 ucnonb3oBaTb He Aony-
ckaeTcs.

12



FOCT P 71241—2024

Mone 1 nonsa S4 (3 6uta) ykasbiBaeT pa3MmepHocTb BMN® 1 3HayeHne 3alUTHOTO NHTepBasa Ang octalb-
HbIX cMMBONOB B kagpe NGH cornacHo tabnuuye 4 n tabnuuye 5 gna mogynsaumii OFDM n SC-OFDM cooT-
BETCTBEHHO.

Tabnuya 4 — 3HaveHre nona 1 nonsa S4 (moaynsauma OFDM, S3 = 000)

S4, none 1 PasmepHocTb BMN®/3awnTHbIi MHTEpPBAN OnucaHne
000 PasmepHocTb BM®: 1k, 3aWuTHbI nHTepBan 1/32 Yka3blBaeT pa3mepHocTb BN u 3Ha-
) . YyeHue 3almMTHOro MHTEpBana CUMBO-
001 Pa3mepHocTb BMN®: 1k, 3aWwmTHbIA MHTEpBan 1/16 nos OFDM B kagpe NGH
010 Pa3mepHocTb BMN®: 2k, 3aWmTHbIR MHTEpBan 1/32
011 Pa3mepHocTb BIN®: 2k, 3aWwmTHbIA nHTEpBan 1/16
IXX 3apesepsrpoBaHo

Tab6nuuya 5— 3HaveHne nona 1 nonsa S4 (mopynsumsa SC-OFDM, S3 = 001)

S4, none 1 Pa3smepHocTb BIM®/3aWuTHbI UHTEpPBaN Onucanune

000 Pa3mepHocTb BMN®: 0,5k, 3almTHbIA uHTepBan 1/32 Yka3blBaeT pa3mepHocTb BN u 3Ha-
] . YyeHve 3almTHOrO MHTEpBaa CUMBO-

001 PasmepHocTb BMN®: 0,5k, 3alWWTHbIN nHTepBan 1/16 nos SC-OFDM & kagpe NGH

010 PasmepHocTb BMN®: 1k, 3aWwyTHbIA MHTEpBan 1/32

011 PasmepHocTb BMN®: 1k, 3awyTHbIA MHTEpBan 1/16

100 PasmepHocTb BMNd: 2k, 3anTHbIA UHTepBan 1/32

101 PasmepHocTb BMN®: 2K, 3alnTHbIA MHTepBan 1/16

110...111 3apesepsrpoBaHo

MocnepHuii 6UT nona S4 (HasbiBalOT Nofem 2 nona S4) 3ape3epBUPOBaH 4158 GYAYLIUX MPUMEHEHUN.
Mogaynsumnsi u coctaB cumBona aPl rmépugHoro npodunsa AO/MKHbI COOTBETCTBOBATL MOAYMALUMU U CO-
cTaBy cumBona aPl 6asoBoro npodumns.

7.2 JaHHble curHanmsauun L1-PRE

[OaHHble curHanusaunm L1-PRE rnbpugHoro npodmnsa go/mxkHbl COOTBETCTBOBATb AaHHbIM CUTHAM-
3aymn L1-PRE 6a3oBoro npoduns.

7.3 JaHHble curHanusaunm L1-POST

7.3.1 KoHturypmnpyemblie gaHHble curHanmnsayum L1-POST
B Tabnuue 6 npuBefeHa cemMaHTUKa KOHUrypupyemblix nonei curdanmsauymm L1-POST, xapaKTepHbIX
Ansa rmépugHoro npoduns.

Tabnuuya 6— CeMaHTuKa KOHMrypupyembix nonei curdanusaumm L1-POST, xapakTepHbIX 4as rubpuaHoro npoduns

Mone OnunHa

ELSE {

PLPJVIOD 3 6uta

}
IF S1 ='111" and S2 ="001x" or "OxOX" {

TIME_IL_LATE_LENGTH 3 6uta

NUM_ADD_IUS_PER_LATE_FRAME 4 6uTa

}
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Mone PLP_MOD (3 6uTa) ykasbiBaeT MOoAynauuto, ncnosb3lyemyro Tekywmm PLP. Moaynauma curHanm-
31pyeTcs B COOTBETCTBUU C Tabnuuen 7.

Tab6nuuya 7— Moagynsaums, ucnonb3yemasi Tekywmm PLP

3HayeHue nona PLP_MOD Mogaynaunsa
000 QPSK
001 16-QAM
010 ... 111 3apesepsrpoBaHo

Mone TIME_IL_LATE_LENGTH (3 6uta) npeacrtaBnseT AnvHy Pjate no3gHein yacTu, BbipaXeHHYK B
nornyecknx kagpax. MNosgHAs yacTb — 3TO NOCAEAHSAS YacTb MOMHOM ANVMHbI BPEMEHHOTO nepemMexuTtens,
KoTtopasa curHannsmpyetca s TIME_IL_LENGTH.

Mone NUM_ADD_IUS_PER_LATE_FRAME (4 6uta) ykasbiBaeT uucsio NADD /u PER LATE 6n0koB
nepemexeHus IU B no3gHeli 4yactu B fONOJIHEHME K ogHOMY IU, MpMCyTCTBYHLWEMY B KaXXAOM NOTMYECKOM
Kagpe.

7.3.2 JnHamunyeckune gaHHble curHanusaymm L1-POST

B rn6bpugHom npocune anHamumyeckas curHanmsauma L1-POST gonxHa cooTBeTCTBOBATb CUrHanau3a-
uum 6as3oBOro nNpoduss.

7.3.3 BHyTpunosiocHasa curHanmsauma tmna A

B rnbpugHom npodunie BHYTPUNOAOCHAA curHanmsauma tuna A fosxkHa COOTBETCTBOBaTb CUrHanmsa-
uum 6a3oBOro nNpoduns.

8 KoHcTpykTop Kagpos SC-OFDM
8.1 T'mbpugHbie kagpbl SC-OFDM NGH

8.1.1 AnnTenbHOCTb rM6pmnaHoro kagpa SC-OFDM NGH

Havano nepsoro cumBosia npeambynbl Pl ykasbiBaeT Havyano rmbpmugHoro kagpa NGH.

Yncno cumeonoB P2 JUp2 onpegensieTca pasmepHocTbio BM® cornacHo ta6bnuuye 11. Yncno cumBOMOB
JaHHbIX Ldata B ru6pugHom kagpe SC-OFDM NGH saBnseTcs KOHurypupyembiM napameTpoMm, nepepja-
BaeMblM B curHanmsaumm L1-PRE, Ldata = NUM_DATA_SYMBOLS. O6uwee yncno cMmmBonoB B kagpe LE
(3a ucknoyeHnem cumeonos Pl n aPl) BbluncnsAT no popmyne

Lf - Np2 + Ldata. )

OnutenbHocTb kagpa NGH SISO TEBblumcnsaT no opmyne

TF=Lf -Ts + 2 «'pl, (6)
roe Ts —  nosiHas gnvTenbHocTb cumBosia SC-OFDM;
7P1 — pnutenbHocTb cumBonos Pl u aP1l.

Ons SC-OFDM 3HauyeHue Ldata fO/MKHO ObITb KpaTHO 6, YTOObI CEKUUU AaHHbIX dOpMUpOBannUCcb No 6
CMMBOJIOB KaxAas.

MakcumanbHOe 3HayYeHne 4MTeNbHOCTN Kagpa TFA40MKHO cocTaBnAatb 250 mc. MakcumasibHOe 3Haue-
Hue Lf npuBeaeHo B Tabnuue 8 (4N WuUpuHbl nonockl 5 MIry).

Tabnuuya 8 — MakcumasibHaa asvHa kagpa LF , BblpaxeHHas yncnom cumsosioB SC-OFDM (ona WwmpuHbl NOAOCHI
5 MIy, CNyTHUKOBbI KOMMOHEHT)
Lf npu 3awmTHOM MHTEpBaUie

PasmepHOCTb Bl [MonesHas yactb cMMBOMa

T, mc 1/32 1/16
2K 0,3584 670 652
1K 0,1792 1345 1309
512 0,0896 2695 2617
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MuHumanbHoe yucio cumeosioB SC-OFDM LF gomkHo 6b1Th JUp2 + 12. Bo BCex cryyasx 4ucsio CUMBO-
nos SC-OFDM Lp gonxHo 6bITb JUp2 + 60, rge N — uenoe 4yncno. 3HavyeHus, npeacrtaBneHHble B Tabnuue 8,
yuuTbiBaKT 3TO OorpaHnyeHme. 3HadyeHusn JUp2 npuBegeHbl B Tabnuue 11,

Cumsonbl P1 un aP1 cogepxaT To/bko cneunduuHyo ana Pl curHanbHyto nHgopmaumnio. Cumeon(bl)
P2 cogepxat L1-PRE curHanbHyto nHthopmaymio n Nnpu Haanumm cBoOGOAHON €eMKOCTM TakKxe cogepXxaT faH-
Hble 06wWwmnx PLP n/unn PLP gaHHbIX. CUMBO/bI faHHbIX COAepXaT sS4Yelikn NormM4yeckoro Kkagpa, cogepxaliero
curHanmsaumio L1-POST, o6wme PLP n/vnn PLP gaHHbix. OTOoGpaxeHue /1ormyeckoro ppeiima Ha CUMBOJIbI
BbIMOJIHAETCA Ha ypoBHe A4vyeek SC-OFDM, nosTtomy cuMmMBOJIbI P2 uan CUMBOJbI faHHbIX MOIyT COBMECTHO
1ncnosib3oBaTbCs Heckonbkumn PLP. Ecnn B rmbpugHom kagpe NGFI octaetcsa cBo6ogHasi eMKOCTb, OHa 3a-
NofHAETCS BCNOMOraTeflbHbIMU MOTOKaMU (ecnu MMEKTCH) U NycTbiMK fAdeiikamu. B rnbpmgHom kagpe
SC-OFDM NGFI o6wue PLP Bcerga pacnonoxeHbl nepeg PLP paHHbix. OTo6paxeHne PLP Ha rmbpupgHbiii
kagp SC-OFDM NGH npusegeHo B 8.1.2.

8.1.2 EMKOCTb U CTpyKTypa rmbpugHoro kagpa SC-OFDM NGH

KOHCTPYKTOp KafgpoB A0/KEeH oTobpaxaTb si4eikn normyeckoro kagpa u ayenkun L1-PRE, nocTynatouime
n3 6n10Kka oTo6paxeHUsa Ha CUrHasbHOe co3Be3gue, B A4Yelikm AaHHbIX XT/p kKaxgoro cumeona SC-OFDM
Kaxpgoro kagpa, rge:

- T — Homep rnbpugHoro kagpa SC-OFDM NGFI;

- /| — wHpekc cumBona B kagpe, HaumHasa ¢ 0 gna nepsoro cumeona P2, 0 < | < LF,

- P — WHAEKC A4YeliKn AaHHbIX B CUMBOJIE Nepej BCTaBKOW MUIOT-CUTHAOB.

Ayelikn gaHHbIX NPeACcTaBnsAlOT COO0N SYEnKM CMMBOIOB AaHHbIX SC-OFDM, KOTOopblie He MCNOMb3YHT-
CA ANA paccpefoTOYeHHbIX NUNOT-CUTHANO0B.

CumBonbl P1 n aPl asnawTca cumeonamn OFDM u He cogepxaT akTUBHbIX AYeeKk gaHHbix SC-OFDM.

YncNo akKTUBHbIX HECYLMX, T. €. HEeCYLMX, HE UCNO/Ib3yeMbIX AR paccpefoTOYEeHHbIX NUMIOT-CUTHAMNOB
B 04HOM cumBone P2 CP2, npuBeaeHo B Tabnuue 9. UMCno akTMBHbIX HECYLLMX BO BCeX cumBonax P2 pasHO
[/p2 mCP2.

UNCM0 aKTUBHBLIX HECYLLNX, T. €. HECYLUX, HE WCMNOMb3yeMbIX ANA NUAOT-CUTHANO0B B O4HOM OObIYHOM
cumBosie Cdata gna pas/iMyHbIX 3Ha4YeHuin pasmepHocTn BIMod, npuBegeHo B Tabauuye 10. Ynucno akTUBHLIX
Hecywmnx ANa CMMBOJIOB [aHHbIX, cofepXalinx paccpefoTOYeHHble MUNOT-CUTHalbl, BbIYUCNAKT AefleHUneM
3Ha4YeHnn Ha aBa.

MpumeyaHund

1 PexvMbl pacLLUMpPeHnss HECYLLMX He UCTOSb3YIOT 4151 CMYTHUKOBOTO KOMMOHEHTA, Koraa MpUMeHAeTCs Moy nsaums
SC-OFDM.

2 Pe3epBurpoBaH/e ToHa He UCMOMb3YT BMECTE C kaapamu ¢ mogynsumeid SC-OFDM.

Bo Bcex kKombuHaumax pasmepHocTu BMN® n ANnHbI 3alWMTHOTO MHTEpBana nocnefHuii CMMBON TM6pUA-
Horo kagpa SC-OFDM NGFI npeacTtaBnisieT co60il CUMBOJT f@aHHbIX, HECYLWUIA paccpenoTOYEeHHbIe MUIOT-CUT-
Hanbl.

VNHaekc aueiiku p npyuHuMaeT cnegylowmnii ananasoH 3HauYeHui:

O<p<Cp2pgnsa 0</< P2

O0<p < Cdatagna NP2<I<Lf - 1wu (/- NIp2) % 6 ®(Dy - 1);
O0<p<Cdatal2 gna Mp2 </<LF- 1un (/- Np2) % 6 = (Dy - 1),
roe % — onepauus MosyvyeHus octaTtka OT AeneHus;

Dy — paccTosiHMe B CUMBOJIaX MeXAy cieayowmumMmu Apyr 3a 4pYroM paccpefoTOUYeHHbIMU NMUNOT-CUTHA-
NnaMy Ha OTAesNibHO B3siTON Hecyulei (Dy = 6).

Ta6nnya 9— UYncso goCcTynHbIX Aueek AaHHbIX Cp2 B ogHOM cumBose P2

PasmepHocTb BMN® Cp2 (SISO)
512 216
1k 432
2K 864
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Ta6nuuya 10— Yucno AOCTYNHbIX ueek fAaHHbIX Cdata B 0iHOM CUMBOJIE laHHbIX, HE COAEPXalleM paccpefiloTOUYEHHbIX
MUIOT-CUrHaUTOB

Pa3smepHocTb BMN®

A data
512 432
1k 864
2K 1728

Yncno akTuBHbIX sveek SC-OFDM B ogHOM rnbpugHom SISO-kagpe NGH Ctot BbiuncnsaT no gpopmyne

n
Cfot= NP2*Cp2 +~ *Gdata- (7

B aToli dpopmyne B 04HOM CUMBOJIE AAHHbLIX U3 LWIECTU MOMOBUHY 3aHMMAlOT AaHHble, NONOBUHY —
NUNOT-CUTHANbI.
Ynucno cumeonos P2 JUP2 3aBUCUT OT UCNOMIb3yeMOi pasmepHocTn BM® cornacHo Tabnuue 11.

Ta6nuya 11 — Yucno cumonoB P2 JVp2 B 3aBUCMMOCTU OT UCMOMb3yeEMOW pasmepHocT Brod

PaamepHocTb B JVp2
512 13
1k 7
2K 4

8.2 YacTOTHbIN nepemMexuTesnb

YacToTHOE nepemexeHue He NPUMEHST A9 KaapoB dopmaTa npeambynbl rmépugHoro SISO NGH c
mopynsaunein SC-OFDM.

9 TleHepauyna OFDM

FeHepauymsa OFDM pgnsa rmbépuaHoro npoduns BbINOJSIHAETCA aHanorMyHo reHepauun OFDM 6a30BoOro
npouna 3a UCKNYEHMEM HaknafblBaeMblX OrpaHWYeHuii Ha gonycTumblie pasmepHocTu BIM® cornacHo
Tabnuue 12 n nonocel NponyckaHus.

CNyTHWKOBbI KOMMOHEHT rMHbpuAHOro npoduaa AO/KEH UCNO/b30BaTh CAefyllmne 3HaYeHUS WUPUHbI
kaHana: 1,7, 2,5 n 5,0 Mlru,

Tab6bnunuya 12 — LWabnoHbl paccpefoTOYEHHbIX NMUIOT-CUrHAMOB, UCMOMb3yeMble B pa3peLleHHbIX KOMOUHaUMSX pas-
MepHocTel BIN®, 1 3Ha4YeHWn 3aLMTHBIX UHTEPBAIOB A48 rMbpuaHoro npodunsa ¢ mogynsumein OFDM

Lla61oHbl paccpefoTOUYEHHbIX NUAOT-CUTHAMIOB NPU 3aLUTHOM WHTEepBane
Pa3mepHocTb BMN®

1/32 1/16 1/8 1/4
PP7 PP4 PP2

2« PP4 PP5 PP3 PPL
PP4 PP2

1 PP5 PP3 PPl

3a cumBosioM npeambynbl Pl fonxeH cnefoBaTh AONOMHATE bHBIA cUMBON nNpeam6ynsl aPl.

10 leHepayma SC-OFDM

10.1 O6wune nNonoxeHus

Bnok reHepaumn SC-OFDM npuHumaeT siyelikm, co3faHHble KOHCTPYKTOPOM KafpoB B KayecTBe KO3-
hMUMEeHTOB BO BPEMEHHOM [JOMEHE, U pacnpenensieT 3TN A4eikn aasa nosyvyeHus KoapguumneHToB B 4acToT-
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HOM goMeHe. [lanee 670K BCTaBAAeT NMUNOT-CUTHASbI, KOTOPbIE NO3BOAAKT NPUEMHUKY KOMMNEHCUPOBATbL UC-
Ka)KeHWsl, BHOCUMble KaHasiom nepegayun, u opMupyeT K3 3TOr0 OCHOBY CUTHana BO BPEMEHHOM fOMeHe Ans
nepegaun. B 6510ke npefgycmMoOTpeHbl 3alWWUTHble MHTEPBabl, YTO cCO34aeT 3aKOHYEHHbIN TMOPUAHbIA cCurHan
SISO NGH c moaynsuuneii SC-OFDM corfiacHo puUcyHKky 7.

K nepegatuvky

PucyHok 7 — CTpykTypHas cxema 6/1oka reHepaummn SC-OFDM

MpumeyaHne — B cnepyrowmx nyHKTax NnpMBeAeHO onpeaeneHme 3HadeHnin sueek cuvmeona SC-OFDM cT K
B 3aBMCMMOCTW OT 3Ha4YeHuii T, | nk, rge T n/— Homepa kagpa NGH 1 cumBona COOTBETCTBEHHO, K — WHAEKC HecyLlel
SC-OFDM.

10.2 PaccesaHune ayeek

PaccefHne Ayeek NPpMMEHSAIOT A0 BCTaBKM NUIOT-CUTHaNoOB U moaynsaunm OFDM.

MepepaBaeMblii cMrHan opraHM3oBaH B Kagpbl. Kaxabll kagp uMeeT NpoAo/DKUTENbHOCTL Tp u copep-
XUT Lf cumeonoe SC-OFDM 1 gBa cumsona npeambynsl OFDM (P1 n aP1l). Kaxablin cumBon SC-OFDM co-
cTouT U3 Habopa Kfofa/ Hecylwnx, nepenasaembiX C 4NUTENLHOCTLIO TS.

CumBonbl B kagpe SC-OFDM (3a ucknouveHunem Pl n aP1l) Hymepytotca oT 0 go LF - 1. Bce cumBO/ibI
SC-OFDM copepxat faHHble, NpyM 3TOM HEKOTOPbIE U3 HUX COAepXaT CnpaBoOYHy MHopmMaymio.

BxogHble Auyelikn rpynnupytoTca B 6510km pasmepa M, rge M aABAseTcAa NepemMeHHOin BenUYUHOW, npwu
3TOM paccesiHue, T. e. BMN® pasmepHocTn M, NPUMEHSAETCA K KaXO0l Takoil rpynne suyeek.

10.3 BcTaBka nuaoT-CUrHanoB

10.3.1 OO6uwwme nonoxeHusd

HAuelikn, cogepxalime cnpaBoyHy MHGOPMAaLMIO, He NepeAalnTCcs C NOBbIWEHHbIM YPOBHEM MOLLHOCTHU
B cumBosiax SC-OFDM. 3Tu saueiikm npeactaBnsalT cob6oii paccpefoTOYEeHHble NUAOT-CUrHasbl. Pacnono-
XEeHUe M amnauTyabl 3TUX NUNOT-CUTHAMoB Ans nepegadmn SISO onpegenedbl B 10.3.3.2. [laHHble NUAOTHOWM
MHOpMaLUmn N3BAEKAOTCA M3 OMOPHOI NocnefoBaTeNbHOCTU, KOTOpas npeAacTaBnseT coboli psaf 3HaAYEeHUH,
YHUKaNbHbIX A5 KaXA0N nepefaBaeMoil Hecylweli B 1l060M cumBoie. Tunbl CUMBOJIOB M paccpefoTOYeHHbIe
NUNOT-CUTHaNbI NpuBeAeHbl B Tabnuue 13.

Ta6nuya 13— Tunbl CUMBO/MOB U PaccpefoToUeHHbIE MUIOT-CUrHATbI

CumBon PaCCpe,qDTO'—IeHHI:Ie NUNOT-CUTHasNbl
P1 —
P2 X
JaHHble —
[aHHble ¢ paccpefoTOYEHHbIMW NUAOT-CUTHaTaMmn (LwabnoH PP9) X
MpumeyaHne — 3HAKOM «X» OTMEYEHbl CYMBOSIbI, B KOTOPbIX NpeAcTaB/ieHbl paccpefoTOYEHHbIE MUOT-

CUrHaU1bl.

Ona mynetunnekca SC-OFDM npumeHAOT crnegylouwme npasunia:

- HENpPEpPbIBHbIE MUMNOT-CUTHASIbI OTCYTCTBYIOT;

- KpaeBble MUAOT-CUTHasbl OTCYTCTBYIOT,;

- MUNOT-CUTHaNbLI B cuMBONe P2 naeHTUYHbl paccpefoTOYEHHbIM NUNOT-CUTHANAM B CUMBOJ1AaX AaHHbIX;

- KaxAblii nocnegHuii cumeon B kagpe SC-OFDM aBnsieTcs CUMBOJIOM [aHHbIX C PaCCPefO0TOUYEHHbIMM
NUAOT-CUTHaIaMmu, NO3TOMY CMMBOJ 3aKPbITUSA Kafpa He NpUMeHAeTcs;

- AYelikn ANA CHWKeHWA Nuk-dhakTopa He pe3epBupyloTCs.
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10.3.2 OnpepesieHne ONopHOW rmbpunaHoii nocnepoBatenbHocTn NGH

MunoT-curHanbl MOAYNVMpPYHTCS B COOTBETCTBMM C OMOPHOI KOMMJIEKCHOW nocnefoBaTesibHOCTbIO F/K,
roe / v K SIBASIOTCS MHAEKcamMy cuMBona v Hecyuleid. [ns ru6puaHoOro KOMNOHeEHTa onopHas nocrefoBaTtesib-
HOCTb 3adprKcuMpoBaHa A8 Kaxaoi pasmepHocTn BM®, KOTOpy BbIYUCASIKOT MO PopMysie MOAUMULMPOBAH-
HOIl nmocnepoBaTenbHocTU 3agoBa-Uy

-,'M 32,405
r,q ~sq AT (8)
roe np — YKUC/A0 NUAOT-CUTHAMOB B CUMBOJIE AaHHbIX, Bbluncnsemoe no opmyne
np “ ~tota/2 ~ (®)
s — wmoguduymMpoBaHHasa nocsepoBatenbHOCTbL 3agoBa-yy;
q — VHAEKC NUIOTHOW sivelikn B cumBone SC-OFDM, koTopbli Bapbupyetcs ot 0 go np - 1.

MocnepnoBaTesibHOCTb HA YPOBHE CMMBOJ1I0B OTOGpaxaeTcs Ha Hecylw e Takum o6pasom, YTo NepBoe Bbl-
X04HOEe KOMMNeKcHoe 3HayeHue sO nocsiegoBaTelbHOCTU COBNajaeT C MepBoOit akTUBHOM Hecyuwen (K = KT in)
B CMMBO/1ax C pa3mepHocTbto B 0,5k, 1k 1 2k.

10.3.3 BcTaBKa paccpenoTOUYeHHbIX NMUNOT-CUTHaIOB

OnopHasa nHhopmayuusa, NnosyyeHHas U3 ONOPHOW nocnefoBaTeibHOCTU, NepejaeTcs B paccpefoTOo4eH-
HbIX MU/IOTHbIX AYelikax B KaXA0M cumBosie P2 1 KaxaoM LIeCTOM CUMBOJE AaHHbIX rnépuaHoro kagpa NGH.
OnpegeneHus pacnonoxeHusa, amnauTyabl U MOAYNAUUMN paccpefoTOYEHHbIX NUMNOT-CUTHA/IOB NpuBeLeHO B
cnefyuwmx Tpex nyHKrax.

10.3.3.1 PacnosioxeHue paccpefoTOYEHHbIX NUIOT-CUTHAIOB

Hecywasn k curHana SC-OFDM B cumMBosie / ABNSAETCA pacCesAHHbIM MUOT-CUTHA/IOM, eC/IN BbINOJIHAET-
CA crnefyllliee paBeHCTBO

/< p2 or (/- IP2) mod (Dy) = (Dy - 1) and k mod (Dx) = 0, (20)
n Dy — onpegeneHbl B Tabnuue 14,
K —  GArnirr "max"
[ — =z |[O;Lf- IT;
or — onepayusa norundeckoro «UJN»;
and — onepayusa norndyeckoro «W»;
mod — onepayusa nosiyyeHme octaTka OT geneHus

Tunbl CUMBOJIOB 1 paccpefoTOYEHHbIE MUOT-CUTHAMLI NPUBEAEHbI B Tabnuue 14.

Ta6nuya 14— Tvnbl CUMBOJIOB U paccpefoTOYEHHbIE MUMOT-CUTHasbI

Llar MHAEKCOB HecyLynx Uncno cumMBo/oB, HOPMUPYIOLLUX NOCNEL0BATENbHOCTb
Wa6noH nunoT-curHana A yu (popmupylo, A
nunoT-curHanos Dx paccpefoTOYeHHbIX MUNOT-curHanos Dy
PP9 2 6

Ona rmépuaHelx kagpos SISO NGH gonycTumbl BCce KOMOUHauuMn WwabnoHa paccpefoTOUYEHHbIX NUIOT-
curHanos (PP9), pasmepHocTn BM® n 3awmMTHbIX MHTepBasioB. LWabnoH paccpefoTOUYEHHbIX MUAOT-CUTHAN0B
npvsegeH B npunoxeHun b.

10.3.3.2 Amnnutypa paccpefoTOYEeHHbIX NUIOT-CUTHAI0B

AMNNuTyAa paccpefoTOYeHHbIX NuaoT-curHanos ASP npusegeHa B tabnvue 15.

Tabnuya 15— AmnanTyga paccpefoTO4eHHbIX NUNoT-CUrHaI0B
Wa6noH nunot-curHana ASD OKBMBANEHTHOE ycunexue, ab

PP9 1 0
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10.3.3.3 Moaynauua paccpefoTOYEHHbIX NMUNOT-CUTHaI0B

®a3bl paccpefoTOYEHHbIX MUIOT-CUTHAIOB MOyYaloT U3 OMNOPHON rMbpuaHON nocnenosaTesibHOCTU,
npueegeHHol B 10.3.2.

3HayeHne mMoaynAuMN paccpefoTOYEHHbIX NMUIOT-CUTHAIOB BbIYUCAAKT Mo hopmyne

ona Kk =KTT + 2q

cm,lk =ASP' r\g- (11)
10.4 OBMN® — mopgynauua SC-OFDM

Mpouepnypa OBMN® gna pexuma SC-OFDM cooTtBeTcTBYyeT npouenype OBMN® gna pexuma SC-OFDM
6a30B0ro npochunsa. dnemeHTapHblii nepmos T B 3aBMCUMOCTU OT LUMPUHBbI NOMOCHI yKa3aH B Tabnuue 16.

Tab6nuuya 16— nemeHTapHblin nepuog I B 3aBMCUMOCTY OT LUMPUHBI Nosiockl (SC-OFDM)

LnprHa nonockl, My, DnemMeHTapHbI nepuog I, MKC
1,7 71/131
2,5 7/20
5,0 7140

MapameTpbl SC-OFDM npuBefeHbl B Tabnnuye 17. 3HavyeHUss napameTpoB, CBSA3aHHbIX CO BPEMEHEM,
KpaTHbl 3nemMeHTapHomMy nepuvogy T uUin faHbl B MUKPOCEKYHAAX.

Tabnuya 17— MNapameTtpbl SC-OFDM

MapameTp Pexum 0,5k Pexum 1k Pexunm 2k

Uncno Hecywmx Kfotal 432 864 1728
3HaueHne Homepa Hecyueli Kmin 0 0 0
3HauyeHne Homepa Hecyllel Ktax 431 863 1727
AnutensHocTb Tu 512T 1024T 2048T
[AnvutenbHocTb Tu, MKC (CM. npumedaHus 1u 2) 89,6 179,2 358,4
PaccTosHne mexay Hecywmmmn 1/TA, Ty, (cM. npyMedaHus 1 um 2) 1 161 5 580 2790
PaccTosHue mexay Hecywmmn Kmin n KTax, pasHoe (Kfofa/ - 1)1Tu, MIy, 4,81 4,82 4,82

(cm. npumevaHus 1 un 2)

MpumeuvaHusa
1 3HaueHus, BbigeNeHHbIe KYPCUBOM, SBASIOTCA NPUGAU3UTENbHBIMU.
2 3HaveHVa fadbl NS WYpKHLL KadHana 5 MIu,

10.5 BcrTaBKa 3alWnTHOro nHTepsasna

3HayeHus abCoMOTHONW ANUTENbHOCTU 3allUTHOrTO MHTEpBasa, KpaTHble 3fieMeHTapHomy nepuogy T,
ONA pas3finyHbIX 3Ha4YeHuii pasmepHocTM BM® n oTHOCUTENbHON ANUTENbHOCTU 3alUTHOrO UHTepBana npu-
Be/leHbl B Tabnuue 18.

Tabnuya 18— ABCOMOTHaA AIMTENBHOCTb 3alMTHOTO MHTEepBana

A6conTHas ANNTENbHOCTb 3allUTHOIO NHTEpBasia nNpu OTHOCUTENbHOM ANNTENbHOCTU

3aUlMTHOrO MHTepBana
PasmepHoCTb BMN® uy p

1/32 1/16
2K 64T 128T
1k 32T 64T

0,5k 16T 32T

19



FOCT P 71241—2024

MpunoxeHve A
(o6s13aTENIBHOE)

PacwunpeHne mogenn 6ydepa npMemMHuUKa gia NnocTpoeHusa rmbpugHoro npoduns

Ons MUC rmbpuaHoro npochunsa B mogenn Gydoepa npuemHuka cymMMa CKOpOCTel aekoaupoBaHusi Bo Bcex PLP
knactepa PLP Ha3eMHOro u CnyTHUKOBOrO CUrHa/IOB He J0/KHA MpeBblwaTth 12 M6UT/C B COOTBETCTBUM C BblpakKEHNEM

rcodebits,recimax(n>0 + S rcodebits,nec,max {n>j) - & M6UT/C, (A.1)

Terr.i Sat:j

[[B ~ codebits,rec,max -  MAKCMMa/IbHAsA CKOPOCTb AEKOAMPOBAHNS;
n -- Homep knactepa PLP;
/ -- Homep PLP B knactepe PLP Ha3emHOro curHana,;

j — Homep PLP B knactepe PLP cnyTHMKOBOro curHana.
O6wwii pasmep bycepa ycTpaHeHMs (pa30BOr0 ApoXaHus AN xpaHeHust Bcex PLP knactepa PLP HasemHoro u

CMYTHWKOBOrO CUrHasIoB cocTasniseT 2 MowT.
[na OUC npumeHslT Mogenb 6ydepa npMemMHuka 6a3oBoro npodonns.
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MpunoxeHve b
(cnpaBoyHoe)

LLla6n1oH paccpenoTOvYeHHOro NunoT-curHana gna mogynsaumm SC-OFDM
B HacTosiLLEeM NpUIoKEHUN NpUBEAEH LWAabIoH paccpefoTodeHHOro nunoT-curHana PP9 ans mopynsummn SC-OFDM,

KOTOPbIA MCMOMb3yeTCs A4N1A CNYTHWKOBOrO TpakTa ruépugHoro npoduns. Ha pucyHke B.1 nokasaH LwabsioH paccpenoTo-
YeHHoro nunoT-curHana PP9 B pexvme SISO. HenpepbiBHbIE NUMOT-CUTHasLI, CBA3aHHbIe ¢ SC-OFDM, OTCyTCTBYHOT.

UacToTta (Homep HecyLLeid) >
MepBbii cumBon P2 — »
BTopoii cuveon P2 — »
MocnepHuii
cumeon P2
b
0
©
2
g
MocnepgHwit
CUMBON Kagpa - —
rMopuaHbIA CMMBON
| /1 - paccpefoTOYEHHbIA NMUIOT-CUTHAVT, O - A4elika AaHHbIX

PucyHok B.1 — LLabnoH paccpefoToveHHOro nuaoT-curHana PP9 gnsa mogynsumm SC-OFDM B pexume SISO
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YAK 621.397.132.129:006.354 OKC 33.170

Knioyesble cnosa: uupoBoe BelwlaTesibHOe TeneBujeHue, cuctema LUUEPOBOro TeNIeBU3NOHHOIO BeLllaHus
AN NOpTaTUBHbLIX YCTPOWCTB Nocraeaylowero nokoneHus, cneyndmkaumns gumsmnyeckoro yposHs, DVB-NGH,
MISO, SISO, SC-OFDM, curHanusauma, Kkpoccnonapmusaunsa, MynbTUnnekcuposaHne, KognposaHue
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