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HALULWOHANBbHBWA CTAHOAPT POCCUMNCKOWM OSGELEPALUMN

TenesuaeHve BellatenbHoe LuppoBoe

CTPYKTYPA N MOAYNAUNA ONUNOHANBHBLIX CUTHATYP MEPEOATUHUNKOB (T2-TX-SIG)
CUCTEMbI LLU®POBOIO TENEBN3NOHHOIO BEWAHWNA BTOPOIO NOKONEHNA (DVB-T2)

OCHOBHblE NapaMeTpbl

Digital video broadcasting. Structure and modulation of optional transmitter signatures (T2-TX-SIG) for a second
generation digital terrestrial television broadcasting system (DVB-T2). Basic parameters

[Jara BBegeHns — 2015—09—01

1 O6nacTb NpUMeHeHUs

HacToswwmii ctaHfapT pacnpocTpaHseTcs Ha OnuuoHasibHble cUrHaTypbl nepegatyuunkoB (T2-TX-SIG)
[ONS CUCTeMbl LMpoBOro TeNeBn3NOHHONO BellaHns BTOPOro nokosieHns (DVB-T2).

CTtaHfapT ycTaHaB/vMBaeT OCHOBHblE MapamMeTpbl OMUMOHasIbHbIX curHatyp nepegatumkos (T2-TX-SIG)
npu nx paboTe NpenMyLLECTBEHHO B COCTaBe OAHOYACTOTHbIX ceTeli DVB-T2 ans ueneii onepaTuBHOro 06-
CNY)XMBAHUSA. MOHWTOPUHIA U MOWCKA HENCNPABHOCTENW B laHHbIX CETAX.

TpeboBaHWA HACTOALLEro cTaHAapTa cnegyeTt yuntbiBaTb NpyU paspaboTke, U3rOTOBMNEHUN U IKChyaTa-
uun obopyaposaHusa DVB-T2.

2 HopMaTUBHbIE CCbI/IKU

B HacToALeM cTaHAapTe UCMONb30BaHbl HOPMATUBHbBIE CCbISIKN Ha Creylolme cTaHfapThbl:

FOCT P 52210 TeneBugeHune BelwaTtenbHoe Ludposoe. TepMUHbI 1 onpeaeneHus

FOCT P 52591 Cuctema nepefaun faHHbIX N0Nb30BaTesnis B UMppoBOM TesieBU3MoHHOM chopmarte. Oc-
HOBHble napameTpbl

FOCT P 53528 TenesngeHue BewatenbHoe LungpoBoe. TpeboBaHUs K peasmsaunm npoToKosa BbICOKO-
CKOpPOCTHOI nepegaun uHopmayun DSM-CC. OCcHOBHble napameTpbl

FOCT P 54994 TeneBuaeHune BellaTtensHoe uudposoe. MNepegaya cnyx6 DVB no cetam c IP-npoTokonamu.
Obuune TexHNnYeckme TpeboBaHmA

MpumeuyaHne — Tpy NONL30BAHNM HACTOSILLMM CTAHAAPTOM Lie/1Iecoo6pasHo NpoBEpUThL AECTBUE CCbINOY-
HbIX CTAHAAPTOB B MHAIOPMALMOHHOI CUCTEME OBLLEro NOJb30BaHNS — Ha O(ULMAIbHOM caiiTe deaepasibHOro areHT-
CTBa MO TEXHWYECKOMY PEry/IMpoBaHN0 U METPOSIOMUN B CETU VIHTEPHET U/N MO EXErogHoMy WHOPMAaLMOHHOMY yKa3a-
Teno «HauyoHabHble CTaHaapTbI», KOTOPbIA OMy6/IMKOBaH MO COCTOSIHMIO Ha 1 iHBaps TEKYLLero roaa, 1 o Bbinyckam
€XeMeCsYHOro MH(hOPMAaLMOHHOTO yKasaTens «HaunoHalbHble CTaHAapTbI» 3a TEKYLWii rog. ECv 3amMeHeH CCbIIOYHbIN
CTaHAapT, Ha KOTOpbIN JaHa HeAaTMpoBaHHas CCblfKa, TO PEKOMEHAYETCS WUCMO/b30BaTh AECTBYIOLLYI0 BEPCUIO ITOTO
cTaHAapTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO N3MEHEHMIA. ECIM 3aMEHEH CCbINIOYHbIN CTaHAapT, Ha KOTOPbI
[aHa [aTMpoBaHHas CCbIIKa, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOMO CTAHAAPTA C YKAa3aHHbLIM BbilLE rO40M YT-
BepXaeHns (NpuHATUSA). ECnn nocne yTBepX4eHUs HACTOALLEro CTaHAapTa B CCbIfIOYHbIA CTaHAApT, Ha KOTOopbIi faHa
[aTUPOBaHHas CCbl/IKA, BHECEHO U3MEHEHWe, 3aTparMBaloLLee MosoXKeHIE, Ha KOTOPOE [aHa CChIIKa, TO 3TO NOMOXKEHNE
PEKOMEHAYETCS NPUMEHATL 6e3 ydeTa AaHHOro U3MeHeHus. ECN CCbIOYHbIA CTaHAapT OTMeHeH 6e3 3amMeHbl, TO Noso-
XEHWe. B KOTOPOM JjaHa CCbIIKa Ha HEero, PEKOMEHAYETCS MPUMEHSTL B 4aCTW, HE 3aTparMBaroLLeli aTy CCbi/ky.

3 TepmuHbI, onpeaeneHnUsa U cokpalleHus

3.1 B HacTosAwWeM cTaHgapTe npumeHeHbl TepmuHbl no FTOCT P 52210. TOCT P 52591. TOCT P 53528.
FOCT P 54994, a Takxe crefylolmne TepM1UHbI C COOTBETCTBYIOLUMMN OnNpeaesieHUsMN.
3.1.1 6nok FEF: YacTb cynepkagpa mexay AByms T2-kagpamu. kotopas cogepxuT FEF.

MN3paHne ouymansHoe
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3.1.2 guHamuyeckasa L1l-curHanusaumnsa: L1-curHanusayms, cogepxallan napaMmeTpbl, KOTOpble MOryT
MEHATLCA OT 0gHOro T2-Kafdpa K Apyromy.

3.1.3 gononHMTeNbHbIN NOTOK: MocnegoBaTelbHOCTb AYEeK, codepxalinmx gaHHble ¢ Heonpeaenex-
HbIMW Ha AaHHbI/i MOMEHT MOAyNsALMell N KOANPOBAHUEM, KOTOPbIE MOTYT ObiTb MCNO/Mb30BaHbI A8 OyAYLLINX
paclumpeHuii cTaHAapTa uav nepejasaeMble Mo HyXAaMm BellaTtesnell uu ceTeBblX ONepaTopos.

3.1.4 curHatypa nepegartumka: KOMNOHEHT, fo6aBAsieMblil K M3/lydaemMoMy cUrHany ans obecneyeHums
naeHTurkaLmm oTaenbHoro nepejgatymka B cet DVB-T2.

3.1.5 cumBon P1: duKCHpOBaHHbI KOHTPO/IbHBIA CUMBOJ, KOTOPbIA HeceT nonsa curHanusauun S1 n S2
N B K&XXA0M pagnmo4yacTOTHOM KaHasnie HaxoAUTCs B Havase kagpa.

3.1.6 cumBON P2: KOHTpPONbHLIA CMMBOJ, PacnosioXeHHbIn cpasy nocne Pl c Takumu xe pasmepom
6bICTPOro npeobpasosanns Pypbe (BMP) 1 3aWUTHBIM MHTEPBAIOM, KaK Y CUMBOJIOB AaHHbIX.

3.1.7 anemeHTapHbIil nepuog;: MNepuog BpeMeHu, KOTOPbI 3aBUCKT OT LLUMPWHBI NOOCHI KaHana cucTe-
Mbl 1 UCMOMNb3YeTCA A48 onpefesieHns ApYrux BpeMeHHbIX NepnoaoB cucTemsl T2.

3.1.8 M-nocTtcurHanunsauus: CurHanmsauusi, nepegaBaemas B cuMmBoniax P2 n cogepxalwas 6onee
neTanbHy uHopmauuio o T2-cucteme n kaHanax PLP.

3.2 B HacTosUleM cTaHAapTe NPUMEHEHbI CleyoLme CoKpaLleHns:

BY — BbICOKOYACTOTHbIN;

AMN® — anckpeTHoe npeobpasoBaHne dPypbe;

ON® — obpaTHoe AnckpeTHoe npeobpasoBaHne Pypbe;

00 — 0606LLEeHHO OPTOrOHasbHbI;

DVB — uudpoBoe TenepaanosellaHue (Digital Video Broadcasting);

FEF — kagp 6yayuiero pacwmpenus (Future Extension Frame):

MISO — MHOXEeCTBEHHbI Bxof, oAnHOYHLIN Bbixod (Multiple Input. Single Output);

PLP — kaHan dusnyeckoro yposHs (Physical Layer Pipe);

TX-SIG — curHatypa nepegartyuka (Transmitter Signature).

4 OcCHOBHbIe NapameTpbl

4.1 O6wme NonoxeHns

4.1.1 Ha3HayeHune

OnuuoHanbHble cUrHaTypbl NepefaTtynkos nNpefHasHayeHbl /15 OTC/EXUBAHUA U U3MEPEHUS CUrHana
OTAEeNIbHOrO Nnepejartyvka B O4HOYACTOTHOM CETU U MOTYT 6bITb UCMOJIb30BAHbI HA CeAyoLWwuxX aTanax:

- NepBblii NyCK 0AMOYACTOTHOW ceTu B admp:

- poGaBneHne HOBOrO Nepegarynka B CYLLECTBYIOLLYI0 OfHOYACTOTHYHO CeTb;

- OueHKa BKIaja OTAeNIbHOro nepegaryvika B 06LWMIA curHan 0AHOYaCTOTHOW ceTy;

- BblfIBfIeHWE HEeKOPPEeKTHO paboTaloLwero nepegarymka B 04HOYaCTOTUON CeTw;

- MOHWTOPWHT 1 CBOEBPEMEHHOE BbisiB/IEHe NPO61EeMHbIX NepefaTynkoB B OAHOYACTOTHOW ceTu.

4.1.2 Cnocob6bl peanusaumum

CurHaTypbl nepefatynmkos MOryT nepegasaTbCa B C/ieAyOLWMX COCTaBNAWNX curHana DVB-T2:

- B AYeiikax 4ONOMHNTE/IbHOTO NOTOKA;

- 6nokax FEF.

4.2 CmrHaTypa nepegardynka B 4ONO/THNTENTbHOM MOTOKE

[aHHbIli MeTog nepefayun curHaTypbl nepegarynka MoXeT NCNOob30BaTbCs AN NPOCTOM M OTHOCUTENb-
HO BbICTPOI1 OLLEHKM BKaga onpeaenieHHoro nepejarynka B CyMMapHblii CUrHai 0HOYaCTOTHOW CeTu.

421 O6wue npuHLUNbI

[nsa nepepgaun cntaTypbl NepegaTymka JO/MKEH NCNOIb30BATbCA OAUH AOMNOMHUTENbHbIA NOTOK.

L1 -curHanunsawums omkHa ykasbiBaTb, Kakoii 4ONOHUTENbHbIV MOTOK COAEPXUT CUrHATYpy nepeaaTymka.

B kaxagom T2-kafpe ANs kaxgoro us M nepefaTumkoB AO/DKEH COAEPXaTbCSA YHUKabHbIW LWabnoH sye-
€K [0oNoSIHUTENbHOTO NoToka. Kaxabli u3 M wa6noHOB JO/HKEeH ObiTb OPTOrOHasIeH OCTaslbHbIM, T. €. ecnu
oTAesbHble siuelikn 3aelicTBOBaHbI 4151 0AHOrO nepeAartynka, BCe oCTaslbHble NnepeAaTymky He AO/KHbI 13-
nyyaTb CUTHaN B 3TUX A4eiikax.

3HayeHne M f01KHO COOTBETCTBOBATL BblpaXKeHUI0

M=3(P+1), (1)
roe P=0. 1. 2. 3, ... 1023. n npyHMMaThb 3HaveHus u3 paga 3. 6. 9.... 3072. Ecnu akTyanbHoe ymcno nepe-

[aTUMKOB NTEXMUT B NPOMEXYTKE MeXAy YicnaMu AaHHOro psja, B kayecTBe M fo/mKHO BbIGMpaTtbea 6obluee
yncno, Npu 3TOM YacCTb BO3MOXHbIX LIAGIOHOB siueek He 6yAeT NCNOo/b30BaTbCs.

2
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O6uee uncno aveek N, ncnonb3yembix AN nepefayn curHatypbl nepegartyvika B T2-kagpe. AO/MKHO

NpUHUMAaTb OAHO U3 16 3HaYeHWUi, NCXOAA N3 BbIPaXKEHUS
N=2°. )

rpe Q=0,1.2. ...15

B kaxxgom T2-kagpe Ao/mkHo cogepxarbca M N aueek, npegHasHaueHHbIX 418 nepegayum curHatyp M nepe-
JaTunkoB. Kaxablii OTAeNbHbIA nepefaTymk JO/MKEH MAEHTUNLMPOBaTLCA YHMKa/IbHbIMU N Auelikamn [onon-
HWTE/IbHOTO MOTOKA, UMEIOLMMN HEHYNIEBYIO MOLLHOCTb U Ha3blBaeMbiMu T-auelikamu. OcTasibHble (M - 1) N
siveeK JONOMHNTENIbHOTO NOTOKa B AaHHOM T2-kafpe, HasbiBaemble Z-syelikaMu. JO/MKHbI UMETb HY/IEBYHO MOLL-
HOCTb. [115 BbipaBHUBaHMA MoLHOCT OFDM-cumBoONa B AONOMHUTENbHBIV NOTOK, COAEPXaLLWA cCUrHaTypbl nepe-
JaTunKoB. JO/MKHbI J06aBNATLCA AONOMHUTESbHBIE AYENKN, Ha3biBaeMble B-ayelikamu. Mepef 4acTOTHbIM nepe-
MEXEeHHOM nepBasi, NocnedHss U Kaxaas yeTBepTas Aveiiku AaHHOTO AOMOSIHUTENBHOTO NOTOKA AO/KHbI ObITh
B-aueiikamn. O6Lee uncno K sueek 4onoNHUTENBHOTO NOTOKA AO/MKHO YAOBNETBOPATL BbIPaXKEHUIO

K=1+4(P+ /. ?3)

[ns yBennyeHns pasHeceHVs Mo 4YacToTe CTPykTypa u3 M mN JOMOSHUTENbHBIX AYeek nepes BCTaBKOW
B-Ayeek Jo/KHA LMKNMYeckn casuraTbca Bnepes Ha N sueek ¢ kaxabiM nocnegyowmm T2-kagpoMm. Yepes L
T2-kagpos, Ha3biBaeMbiX TX-SIG-kagpoMm, nepBoHavyasibHas nocnefoBare/ibHOCTb A0/KHA BOCCTaHaB/MBAaTLCS.

4.2.2 Cnoco6 hopmupoBaHusa AOMNOMHUTENLHOIO NOTOKA

Mpumep WabnoHOB AOMNOMHUTENBHBIX AYEeK, CodepXallmx CUrHaTypbl nepefaTinkos, nepes BCTaBKoW
B-Ayeek npusefeH Ha pucyHke 1

PucyHok 1— lMpumep Lwab1oHoB AONO/HUTENbHbIX AHEeK, co,qep)Kau.l,MX CUTHaTYpb! MepeaaTymKoB,
nepen BCTaBkoOW B-Aueek. anscnyvaa M=3. N=4.L =5
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Mpuvmep LWabnoHOB AOMNOMHUTENBHBIX AYEeK, CoOAepXallux CUrHaTypbl nepefaTyukos, nocsie BCTaBKM
B-ayeek npuBefeH Ha puCyHke 2.

MNap«nBPask2

Kagp 1 k«p2 K*h 3 Kagp4 Kagpb
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suelika 1+1

FbOABrmk3
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PucyHok 2 — Mpyimep Lwab/1oHoB JONO/HUTENbHBIX SUeeK, COAEPXaLLMX CUTHATYpbl NepeaaTyvkoB, Noc/e BCTaBku
B-aueek. pnacnysaa M=3. N=4,L=5

Amnnautyga n asa syeek AONOMHUTENBHOrO NoToka B coctaBe TX-SIG-kagpa AO/MKHbI onpeaenaTbes
crnepyrowmm o6pasom:

- 3HauYeHUs sUYeek reHepupytoTcs nyTem Bbl6opkM nepsbix K L 3HaYeHuin ns 6a3oBoii ckpeMmbvpyoLlei
nocsefoBaTesibHOCTU, OnpefAenieHHoi ctaHgapTom DVB-T2. [laHHast nocnefoBaTesibHOCTb A0/KHA 3aHOBO
MHNLMaNn3npoBaTbCa B Havyasie Kaxaoro Hoeoro TX-SIG-kagpa;

- nmony4yeHHble 6uTbl bB3 ((rae 0 sys K L- 1. oTo6paxatTcsa Ha 3HauyeHus sveek XT 1p B nopsgke Ha-
pactaHus afpecoB fYeek, HaunHasach B nepsom T2-kagpe TX-SIG-kagpa ¢ nepBoro agpeca, cnefyrouiero 3a
npeablayLiyM AONOMHUTENbHBIM NOTOKOM (He cogepXallum curHaTypy nepefartyvka), ecnv TakoBOW npucyT-
cTBYeT. unn 3a nocnegHum PLP B npoTuBHOM cnyyvae.

4
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[ns siueek AONOSIHUTENILHOIO MOTOKA, COAepPXalmx T- Uanm B-a4oiikn, 3HaYeHus ssueek XT (P AO/IKHbI
onpefensiTbCs BblpaxeHnem

(C)]
/T {*1Np}

rae 3HayeHue A ana T-a4eek f0/KHO 6bITb paBHO , aana B-ayeek onpefeneHo Huxe.

[na ocTanbHbIX AYeeK AOMNONHUTENbHOIO NOTOKA, B YACTHOCTY COoAepXalnx Z-a4eliku. 3Ha4eHns XT)p
[OMKHO 6bITb paBHO «O».

3HayeHnsa Ayeek XT, P AONOSHUTENBHOIO NoToka (BkAYas T-. B- n Z-A4elikv) AO/MKHbI UMETb B KaX40M
OFDM-cumMBO/ie 04MHaKOBOE OXMaaeMoe cpejHee 3HauyeHne MOLLHOCTK, KakK Y A4yeeK AaHHbIX NoTOKoB PLP.
3HauyeHne A ana B-ayeek fO/MKHO Nofa6upaTbes, UCXOAS U3 3TOTO YCNOBUS.

4.2.3 CneumnanbHble Mepbl 415 paboTbl B ceTn MISO

B cnyyae paboTbl B 0gHO4YACcTOTHON ceTn MISO f0/KHbI ObITh MPUHATBI CNeAyoL e Mepbl:

- T2-kagp AO/MKeH 6bITb OpraHM3oBaH TakMM 06pa3oM, YTOObLI BCe AYeku A0MOMHWUTENILHOTO NOTOKa,
cofepxallero curHaTypy nepegaryuka, cCofepxasncb B OAHOM Unu Heckosbkux OFDM-cumBonax, He ne-
peHocAwmx s4elikn notoka PLP ¢ gaHHbIMU. BmecTo He ncnonb3yembix sueek Ll-curHanusauum, 6anaHca
cMeLleHunsi, NoTokoB PLP nman fononHWTeNbHbIX NOTOKOB [O/MKHbI ObiTb BCTaBMEHbI HE3HAYaLLMe sueiiku no
ctaHgapty DVB-T2;

- OFDM-cMMBON € fAvelikamu AOMNOMHUTEBHOIO MOTOKA, COAEepXallero curHatypy nepegatyuka, He
JomkeH noasepratbes o6paboTke MISO. Mpu 3TOM NWUNOT-A4YeikM AOMKHbI NepefaBaTbCA B COOTBETCTBYIO-
wem MISO dopmarte.

4.2.4 L1-curHannsaumna ansa gonosiHUTeNbHOro notoka TX-SIG

4.2.4.1 KoHdourypupyemasn L1-noctcurHanmsayms

Ecnn ucnonb3yeTcs AONOMHWUTENbHBIA NOTOK C CUrHATypoi nepegartunka, 3HadveHus nons AUX_
STREAMJTYPE B uukie fONO/HUTENIbHOTO NOTOKa KOHurypupyemoi L1-noctcurHanmsauny AomKHO BbITb
paBHO «00002». CooTBeTcTBYylOWEe 28-6uTHOe none AUX_PRIVATE_CONF npu 3ToM JO/HKHO cofepxaTb
crnegywouine nons.

P (10 6uTtoB) — cogepxuT 3HadeHue P, onpegenswowee yepes cdopmyny M = 3(P + 1) obwee umcno
curHatyp nepegatunkos M (cm. 4.1.2);

Q (4 6uta) — copepxuT 3HadyeHne Q. onpegenstowee yepes popmyny N =2° yucno sueek N gonon-
HUTENbHOro MOTOKa, UCMOMb3yeMbIX 415 Nepefayn curHaTypbl OAHOrO nepegartyvka B npegenax T2-kagpa
(cm. 4.1.2);

R (8 6uToB) — cofepxuTt 3HauyeHne R, onpegensiowee yepes popmyny L =R + 1 uucno T2-kagpos L B
ofHoM TX-SIG-kagpe. L MoXeT npuHnmaTh 3HavyeHns ot 1 40 256:

STATIC_AUX_STREAM_FLAG (1 61T) — ecnu aToT 6UT paBeH «1». To 3HayeHune nonsa AUX_STREAM_
START guHamuyeckoii L1-nocTcurHanusauum cratmyeckoe, nHadve 3HaveHue nons AUX_STREAM_START
AVHamuyeckoe;

RESERVED (6 6uToB) — 3ape3epBupoBaHo A1 6yayliero Ncrnosb3oBaHus.

4.2.4.2 AnHamunyeckasa L1l-noctcurHanusayms

Ecnn ucnonb3yetca AONOAHUTENBHBIA MOTOK C CUrHaTypol nepegatyuka, 48-6utHoe none AUX_
PRIVATE_DYN guHamunueckoii U -noctcurHanmsanmm Ao/HKHO coaepXaTb crieaytoLune nons:

TX_SIG_FRAME_INDEX (8 6UTOB) — COAEPXMUT MHAEKC Tekywero T2-kagpa B TX-SIG-kagpe. NHaekc
nepeoro T2-kagpa B TX-SIG-kagpe fo/mKeH ObiTb paBeH «0»:

AUX_STREAM_START (22 6uTa) — yka3blBaeT HayasibHyt0 NO31LMI0 AOMOSTHUTENBHOIO NOTOKa B TEKY-
wem T2-kagpe. Agpecauns go/mkHa 6bITb UAEHTUYHA NPUMEHSEMOIA ANs noTokoB PLP;

RESERVED (18 6uToB) — 3ape3epBMpoBaHo A1 GyayLiero cnonb3oBaHus.

4.3 CurHaTypa nepegartumka B 61okax FEF

[JaHHbIl MeTof, nepefayn curHatTypbl nepesarymka MoXeT UCNOb30BaTbCs A8 N3MEePEeHUs BPEMEHHbIX
M 4aCTOTHbIX XapakTepUcTUK OTAE/bHbIX NepefaTyvkoB, onpeaesieHnst NMNYIbCHON XapakTepUCTUKN KaHana
Mexzay OTAeNbHbIM NepefaTyMkoM U NPUEMHUKOM U ONpefeneHns BKada OTAENbHOro nepejarynka B CyM-
MapHbIii curHan.
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4.3.1 O6wwne npuHLUNbI

Bnokn FEF c curHaTypoli nepegatunka AO/HKHbI COAEPXAaTb Cefyolne CeKLmn:

- P1-cumBon;

- nepuoj AOMNOIHUTE IbHOIO HasHa4YeHus;

- MepBblli NEPMOA CUTHATYPbI, COAEPXALLUUA CUTHAN CUTHATYpPbl BMECTE C LIUK/IMYECKAM NPedUKCoM;
- BTOpOIi Nepvog, curHaTypbl, COAEPXALLNI CUTHAM CUTHATYPbl BMECTE C LUK/IMYECKUM NpedinKCoM.
CTpykTypa 6510ka FEF c curHatypoli nepefaTumka nokasaHa Ha pucyHke 3.

Enoc HHFc oeTaTypoA ruusagatuma

1_bIKTY*oKHA npeduke
ABNANK BNasi
nocnegHaa yectu
CUrHana curHaTypsbl

PucyHok 3— CTpykTypa 61oxa FEF ¢ curHatypoii nepegatymka

CurHanbl curHaTyp JO/MKHbI BblGMPaTbCA U3 BOCbMUW 3apaHee onpefesieHHbIX BapnaHToB, YTO NO3BO-
naeT nonyuntb 64 pasnunyHbie KOMOMHaLUKM 1n obecneunTb naeHTUUKaLnio 64 oThenbHbIX NepejaTynkos B
O[HOYACTOTHOW ceTu.

4.3.2 CumBon P1 B 6noke FEF c curHatypoi

Bnok FEF ¢ curHaTypoii fo/mkeH HaumHatbes ¢ cumBona Pl. AnuTensHocTb cumBona Pl gosmkHa 6biTb
20487, roe 7 — anemeHTapHbIi nepuog A1 3aaHHoN WUPUHBI Nosockl kaHana DVB-T2.

4.3.3 Mepnopa 4ONONHNUTENILHOTO Ha3HavyeHus

Mepvoa [ONOMHUTENBHOTO Ha3HaYeHUs npegHasHayveH 418 NOACTPONikM AnuHbl 6noka FEF ¢ curHaty-
poii nog TpeboBaHMa ceTeBOro onepartopa. JvHa nepuoga AONONHUTENBHOIO Ha3HaYeHns Tou MOXeT 6bITb
paBHa «0». CofiepxaHve nepvoja AONONHUTENIbHOTO Ha3HaYeHNsA Ha AaHHbI MOMEHT He onpefeneHo U Mo-
XeT 6bITb UCNONb30BaHO AN Pa3NnNyHbIX Leneii B GyayLem.

4.3.4 MepBblii 1 BTOPOI Nepuoabl CUTHATYPbI

Mocne nepuoga AONOMHWUTENLHOIO Ha3HAYEHUA AO/DKHbI CNefoBaTh NepBblli M BTOPOI Nepuoabl CUrHa-
Typbl. Kaxapbiii neprod [0/HKeH cofepxaTb CUTHaN CUTHATYPbl C LMKIMYECKUM npedkcoM B Havane.

CurHasn curHatypbl JO/IKEH UMETb ANNTENIbHOCTb 65536 7.

Linknuueckuii npedmke, BCTaBNSEMbI Nepes CUrHanoM CUTHATYpbl, AO/MKEH NpeAcTaBnsTb CO6GOW Ko-
nWI0 NOC/NIEAHEN YacTu curHana curHatypbl AAUTEeNbHOCTbI0 145467,

CymMMapHas ANUTeNbHOCTb KaX4oro nepuofa curHatypbl 4o/kHa cocTaBnsaTe 800827,

CymMMapHas anuTenbHoCcTb 6/10ka FEF ¢ curHatypoli TFEF go/mxHa onpefensitbCsl BblpaXKeHnem

TPEF~ 162212- 7* Towu. (5)

4.3.5 Habop 13 BOCbMU AUCKPETHbIX Noc/iefoBaTesibHOCTEel

4.35.1 O6LMe NoNoXeHns

CwurHan curHatypbl go/hkeH hopmupoBaTtbes U3 Habopa 13 BOCbMW AUCKPETHbIX NocnefoBaTeibHOCTeN,
o6nafamLLmx cBoCTBOM 0606LLEeHHO opToroHasibHocTh (OO0).

6



FOCT P 56453—2015

OO-nocnefoBaTenbUOCTU JO/MKHbI GbiTb OPTOrOHa IbHLI OfHA APYroli He TONIbKO HEMOCPEACTBEHHO, HO
1 B C/lyyae LMK/IMYeCKOro cABura oAHoN nocnefoBaTelbHOCTM OTHOCUTE/TbHO APYroi Ha YMCNo NOo3uuuii, He
npesbiWalLee 3Ha4eHns, Ha3biBaeMoro 30Hoi Hynesol koppensauun (3HK).
Linknuueckas aBTokoppensunorHHas dyHkumus r(LLAK®) n unknmyeckas Kpocc-koppensaumnoHHas yHk-
uusa /}.(LKK®) OO-nocnenoBaTeibHOCTEN AO/MKHbI ONPeAeATLCA CNeAYIOWMMMN BbiPaXEHUAMU:
LIAK®:
NOol»A 6
m[n1“ 0.1n| £Zq.
LIKK®:
(°I~0-ZqZn<.ZQ Vi*j, (@]

roe Z0= 7273 — napawmeTp, onpegenswowmii 3HK;
A — nosioxuTenbHas KOHCTaHTa, 3aBucsLlast 0T NPUMEHSIEMOI HopManusauuu;
/,] — vHpeKcbl nocnefoBaTeIbHOCTEN.

MpumeyvaHne — Takkak 3HK aBnsieTca ABYCTOPOHHEN, AMHA LKNMYECKOro npedinkea fo/mkHa 6bITb paBHa 227,

Hab6op OO-nocnepoBaTenbHOCTEN AO/MKEH (DOPMUPOBATHLCS MO CAeyLWwnum aTanam:

- NoflyyeHne OAMHOYHON wpeanbHON nocnefoBaTeNbHOCTU AnUHON 1024. chopMMPOBaHHON Kak
32-thasHas nocnegosartesibHOCTb ®PpaHka (cM. 4.3.5.2);

- nosyyeHve U3 faHHOI MocnefoBaTesibHOCTM M Habopa BOCbMM nocnefoBaTefnibHOCTel Agamapa
(cm. 4.3.5.3) pnnHol 8 npoMexyToyHoro Habopa u3 BocbMu OO-nocnegoBartesnibHocTel AnnHol 8192;

- MosyyeHue u3 gaHHoro Habopa OO-nocnefoBaTeNbHOCTEN M Habopa BOCbMYW MocnefoBaTeibHoCTe
Afjamapa AnvHOI 8 okoHuaTeslbHOro Habopa n3 BocbMy OO-nocnefoBaTenbHoOCTen ANnHON 65536.

4.3.5.2 HavanbHas ngeanbHasa nocsefosatesibHOCTb

HauanbHas ngeansHas nocnegosaTtensHocTb FrankK24 nomkHa npeacTaBnAaTb CO60M nocnegoBartesib-
HOCTb KOMMJIEKCHBIX YMCES, NONYHYEHHbIX U3 CIEAYIOLLLErO BbIPAXEHUS;

/12 <jmod32[i32
Frank.,,,, = <e 4%0.1, ...1023. (8)

rae onepauna [X] 03HayaeT B3ATME HanbOosbLIEro Lenoro, MeHbLlero Uiy paBHOro X; onepauna X mod Yy BO3-
BpawlaeT OCTaToK OT Les/IOYNCNEHHOro AesieHnA X Ha 'y

y=~"T.

LIAK® npgeansHoi nocnefoBaTenbHOCTY AO/MKHA GbITh paBHa «0» AN M060ro 3HaYeHUs LIUKINYECKoro
casura, kpome 0.

4.3.5.3 TlocneposaTensHocTn Agamapa

MocnepoBatensHOCTY Afamapa A0/HKHbI NPeAcTaBnsaTb CO60M psAabl U3 cneaytowein maTpuusl Agama-
pa Hadamardg.

1 1 1 1 1 1 i
1 -1 1 -1 1 -1 -1
1 1 -1 -1 1 1 - -1
Hadamard8 bt Lot '
11 1 1 -1 -1 - 1
1 -1 1 -1 -1 1. 1
1 1 -1 -1 -1 -1 1
1 -1 -1 1 -1 1 -1

4.3.5.4 TpomexyTouHblli Habop OO-nocnefoBaTenbHOCTEN

MpomexyTouHbIli Habop n3 BocbMy OO-nocnegosareibHOCTeR ANnHON 8192 nomkeH hopMnpoBaTbes
cnepywoLwmmM cnocobom:

- MonyuuTb Habop 13 T = 1024 3HaueHuii ngeansHo nocnegosaTenibHoCTM ®paHka cg, rae g =0.1,... 1023
(cm. 4.3.5.2);
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- nonyuntb Habop A ={a0. a ,,... all,} u3 n nocnegosatenbHocTell a, = {a-0, a,,,... T_,} AIMHOI T
Kaxaas, aneMeHTbl KoTopoit if . 4o/MKHbI onpeaenn!bCH BbipaxXeHnem

)

. ( n tdL—| |mod/>>

roe d = 1; n = 8; onepaumsa [x] 03HayaeT B3ATNE HAMBObLLEro Lenoro, MeHbLUEro UAN paBHOro X; onepauus x
mod y BO3BpaLlaeT 0CTaToK OT Le/I0OYNCNEHHOIO AeNIEHUS X Ha Y,

- nNpeacTaBuTb HA60P A Kak MaTpuLly pasMepHOCTbIO /1 T. COAepXallyto /1 nocneoBarteNlbHoOCTel a. B
CBOUWX pafax, U TpaHCMOHWpOBaTb ee B Matpuuy AT, cofepallyto Te e nocriefoBaTte/slbHOCTU B CTON6OLAX;

- nony4nTb nocnegosaTtensHocTb U ={i/0, a ,,... uron_.,} 3 8192 afneMeHTOB NyTEM YTEeHUs MaTpuubl A7
no pagam c/ieBa Hanpaso CBEPXY BHUS;

- npefcTtaBuTb mMaTpuyy Agamapa Hadamard8 pasmepHocTbio 8-8 Kkak ynopsiioveHHblii Habop
B ={b0. b,.... b,_y) nocnegoBarencHocteii b; = {b,0,b,,.... ABNAOLWMNXCA pAfamMn MaTpuLbl;

-NONY4YNTb MNPOMEXYTOUHbI Habop S'={sq,sV..s'.,} wu3s socbmu OO-nocnegoBatesbHOCTel
sh ={S$0 M'—s*mnn] OMKO/BL 82 kaxaasi, anwmM/bIKOTOpOoAAarTLl 01PLULOASTSA BohaKaMvm

*fc/-uAjn,0od«- <10>

4.3.5.5 ©®wuHanbHbIN Habop OO-nocnepoBaTensHoCTe

®unHanbHbIA Habop M3 BocbMu OO-nocnefoBaTesibHOCTEN AO/MKEH (DOPMUPOBATLCSA CAeayowmM cro-
cobom:

- NpeAcTaBUTb MPOMEXYTOUHBIA HA6op S' Kak MaTpuLly pasMepHOCTbIO /1 T. coepxallyto a1 nocneso-
BaTeNbHOCTEN S' B CBOMX psifjax, M TpaHCMOHMPOBaTb ee B Matpuuy S'T. cogepxallylo Te xe nocnegosa-
TenbHOCTK B cToN6uax. B gaHHOM cnyyae n =8, T =8192;

- NONy4YnUTb HOBYIO nocnegoBaTenibHoCcTb U = {10, u,. ... arn_,} n3 65536 afieMeHTOB NyTEM YTEHUA Ma-
Tpuubl ST No pagam cfesa HanpasBo CBEPXY BHU3;

- npeactaBuTb MaTpuuy Agamapa Hadamard8 pasmepHocTbio 8 8 kak ynopsiloueHHblii Habop

B=[b0,b,... nocnepoBatenbHocTel bt = {bl0, b1, ... bl J), ABNSAOWMXCA pSgamMn MaTpulbl;
- NoAy4nTb UHaNbHLIA Ha6op S= {sO, s,,...sn_,} n3 BocbMn OO-nocnegosatensHocTen = sh = {s60.
sh,,... sh ANVHON 65536 Kaxaas, aNeMeHTbl KOTOPOW A0/MKHbI ONPeAensAiTbCs BbIpaXXEHNEM
ShJ ~ Ufih.i mad /7 (11

MonyyeHHble BOCEMb AWCKPETHbIX nocnegoBartesibHocTel, umekwme 3HK Z0 = 7273, AOMKHbI UC-
nonb3oBaTbCca AN hopMMpoBaHUSA CUrHana CurHaTypbl nepegaTumka nocse ux orpaHuvyeHus no nosoce
cornacHo 4.3.6.

4.3.6 OrpaHuU4YeHHble NOo Nosioce CUrHanbl

4.3.6.1 ObLme nonoxeHns

OrpaHnyeHue no nosioce curHana curHaTypbl 4718 ero npuBefeHns K TpeboBaHWAaM LUMPUHLI MOOChHI
curHana DVB-T2 fo/mKHO OCYLWeCTB/IATLCA N0 Cnefyowmm atanam:

- BblUMC/IEHME AUCKPETHOro cnekrpa w3 duHanbHoi OO-nocnefoBaTenibHOCTM MyTeM MNPUMEHeHUs
ano.

- orpaHuyeHuve noJsly4eHHoro crnekTpa nyTeM YMHOXEHUA ero Ha noaxogsiiee uibTpytoLwee OkKHO:

- BblUMCNEHNE ANCKPETHOrO CUrHana BO BPEMEHHON 061acT nyTeM npumMmeHeHns O4MN® Kk oTunbLTpo-
BaHHOMY IMCKPETHOMY CNeEKTPY, Heo6XoAMMasn ero Hopmanusauns u fobasneHne LMKIMYeckoro npedukca.

[anee no TekcTy TepMuUH «K» 6yaeT cooTBeTCTBOBaTb 3HadYeHuto 210 = 1024; TepMuH «64K» 6yaeT cooT-
BETCTBOBAaTb 3HauYeHuto 65536; TepMnH «64K AMNd» Gynet cooTBETCTBOBATL NpMMeHeHu0 AN Kk AnckpeTHo
nocnefoBaTesibHOCTU A/1MHONM 65536 1 NOMTYYEHWIO UCKPETHOrO CNekTpa ANMHON 65536.

4.3.6.2 64K AnNoe

[vckpeTHbIli cnekTp Vh K Kaxaol nocnefosaTenibHOCTW SN BbIYUCAAIOT No hopmyne

*<U...<W-4). (12)

roe N = 65536.
3HayeHns vhk B faHHON dhopmye ABNAIOTCA CNeKTpasibHbIMWU KOMIMNOHEHTaMK NocnefoBaTe/lbHOCTH C
nHAeKcoM h, rae kaxaomy 3HayeHuo K cooTBeTcTByeT 6asosas yactota kf0 - bITu. nsa k r N/2 cnektp moxeT

8
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6bITb 60M€e HarnsgHoO NpeacTaB/ieH C UCMOMb30BaHWEM HeratuBHbIX 6a3oBbix 4vacToT k'fv * (J1- N)TU,
roe K' *.(k-N) n ~—nk'<s —:

b na k"z 0.
y A (13)

4.3.6.3 dunbTpytoLLee OKHO U ero npuMeHeHue
[VCKpeTHbI cnekTp Kaxaoi nocrefoBaTelbHOCTU JO/KEH OblTb OrpaHWyeH MnyTeM WCMOMb30BaHWs
OKHa (OKOHHO dhyHKLMK) WK,:

0,42+0.5cossk — 1+0.08cos2a[— ana KH £Kk' N KH,

(KH (14)
0 ANnAa OCTasibHbIX Cy4vaes.

roe KH = 27264.
OrpaHvyeHHbIli cnekTp Kaxaol nocnegosartensHoctn Xhk. BblMMCNAOT No hopmyne

nm ~,A " (15)
4.3.7 \anyyaewmblii curHan
Curnan s(f), nsnyyaemsliii B 6n1oke FEF ¢ curHaTypoii, fomkeH hopMmpoBaTbCs COMNMAacHO BbIPaXeHWUIo

/(2nie*
sh=Re "*"®) pi0+poo (0 e-T-1— cALALtE) (16)
* H
roe
Irn~c-a-Fp, BM ]
VW e % ona 7pl +Toun +ITs It* 7PL+Tomn +(/ & WL (17)
0 015 OCTasIbHbIX C/lyYyaes.
K' — WHAEKC nogHecyllen 0THOCUTENbHO LeHTpasIbHOM YacToThl KaHana:

KH = 27264;
| — nHaekc nepuoda curHatypsl. 0 — Ana nepsoro, 1 — A/ BTOPOro;
Ts — nosiHasA 4UTeNbHOCTbL OA4HOT0 nepuoga curHatypsl, Ts = Tu + g4 = 800827,
M — ANIVI0NTbHOBLIL O4HOK CUTaa UMKCHYpPbI. T = 655367,
[l — ANUTEeNbHOCTb LMKNNYecKoro npedmkca curHatypel. [ = 145467,
fc — ueHTpasibHasa yactota usnyvyaemoro BY-curHana;
Toun — ANUIONBHObLIL Nepuoja AONOMHUIMABHOW Ha3HAYEHUS.
7P, — anutenbHocTb cumeona P1, 7P, = 20487;
p,(0 — curHan cumsona P1,;
Pou(t) — curHan, n3nyyaemblii B TeyeHne nepuoga AOMOJHUTENBHOrO HasHayeHus (ecnm Mcnosb3yeTcs),
7PLSfS 7P1 + 7om;
7 — 3nemeHTapHbI Nepunoj, ANs 3aaHHol WNPUHBLI Nonockl kaHana DVB-T2;
® — nepemeHHasa BenuunHa dasbl, Jo06aBAseMOl K hase LeHTpasbHOl YacToTbl kaHana u Bbibpaemas
13 ycnoBus obecrneyvyeHns HenpepbIBHOCTU has Mexay npeblaywmm T2-cumsonom n 61okom FEF
C CuUrHaTypol;

clk. — KomMnnekcHoe 3HayeHve MoOAyNAUMM NOAHECYWen K' B Nepuoge curHatypbl /, BbluMCNSEMOEe MK
hopmyne
25)1 +2kn
c+ 10247648798 V " <18)

rae h, — vHgekc nocnefoBaTenbHOCTU, BbIGPAHHOW ANA nepejayn B kKayecTBe CUrHaTypbl B Nepvoje CurHa-
iypbl I.
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