PENEPA/TBHOE ATEHTCTBO

MO TEXHWYECKOMY PETYIMPOBAHWNIKO N METPONOIMK

HALUVWOHA/bHbIN rOCT P
CTAHOAPT
POCCUNCKOW 56160-
GELEPALUN 2014

TeneBuaeHve BellaTesibHOe LMpPoBoOe

KAHA/IbHbI YPOBEHb CUCTEMblI HA3EMHOTO
LNPPOBOIO TENEBNU3NOHHOIO BEWAHWA
A1 MOBUW/IbHbIX TEPMWUHAJTOB (DVB-H)

OCHOBHble napameTpbl

(ETSI EN 302 304 V1.1.1 (2004-11), Digital Video Broadcasting (DVB);
Transmission System for Handheld Terminals (DVB-H), NEQ)
(ETSI EN 301 192 V1.5.1 (2009-11), Digital Video Broadcasting (DVB);
DVB specification for data broadcasting, NEQ)

N3paHue ouymansHoe

Mocksa
CtaHpgapTukdopm
2020


https://www.stroyinf.ru/izolyaciya-vozdushnogo-shuma.html

FOCT P 56160—2014

MNpegncnosne

1 PASPABOTAH ABTOHOMHOl HEKOMMEpPYECKOWN opraHmnsaumnein «Hay4yHO-TEXHUYECKUA LeHTP UHAOoP-
MaTukm» (AHO «HTLWN»)

2 BHECEH TexHu4eckum KoMmmuTeToM no ctaHgaptmusaumm TK 480 «CBA3b»

3 YTBEPX/JEH U BBEAEH B AENCTBWE Mpukasom defepasibHOr0 areHTCTBa No TEXHNYECKoMy pe-
rynnpoBaHuio 1 MmeTposorum ot 13 oktabpsa 2014 r. No 1310-cT

4 HacTtoswmii cTaHgapT paspaboTaH C y4eTOM OCHOBHbIX HOPMAaTMBHbIX MOJSIOXEHW cTaHAapToB EBpo-
nelrickoro MHCTUTyTa MO cTaHAapTMsauum B obnactn TenekoMmmyHukaumi (ETSI): ETCU EH 302 304 V1.1.1
(2004-11) «TeneBugeHve BewaTesibHoe uudpoBoe. Cuctema nepegayvm ANs NOPTATUBHLIX TepPMUHaIOB
(DVB-H)» (ETSI EN 302 304 V1.1.1 (2004-11) «Digital Video Broadcasting (DVB); Transmission System for
Handheld Terminals (DVB-H)», NEQ]; ETCH EH 301 192 V1.5.1 (2009-11) «TeneBugeHue BeliaTesibHOe
umcpoBoe. Cneumndurkaumns Bewanms gaHHbix» [ETSI EN 301 192 V1.5.1 (2009-11) «Digital Video Broadcast-
ing (DVB); DVB specification for data broadcasting», NEQ]

5 BBE/JIEH BMEPBbIE
6 MEPEN3AHUE. despanb 2020 T

MpaBuna NpMeHeHUs HaCTOSLLEro cTaHgapTa yCTaHOB/EeHbl B CTaThbe 26 ®eflepasibHOro 3akoHa
OoT 29 uioHA 2015 r. JTH 162-9d3 «O cTaHgapTusauum B Poccuiickoii ®egepaunmn». MIHdopmaymnsa o6 nsme-
HEHMSAX K HacTOosALWEeMY CTaHAap Ty Ny6MKye TCA B eXerogHoM (Mo CoCTOsiHMI0 Ha 1 AHBapsi TeKyL,ero
roga) vHgopmaunMoHHOM ykalaTene «HaunoHanbHble CTaHO4apThi». a ouLManbHbIli TEKCT U3MeHe-
HU 1 NONPaBOK — B €XXeMeCAYHOM MH(POPMaLMOHHOM YKa3zaTene «HaunoHanbHble cCTaHgapThi». B cny-
Yae nepecmoTpa (3aMeHbl) UM OTMEHbl HACTOALEro cCTaHgapTa CoOTBeTCTBYloLee yBeAOM/IeHne
6yaeT ony6/MKOBaHO B 6/ivkailleM BbIMyCKe eXeMeCAYHOro MHOOpPMaLMOHHOIO yKkasaTens «HaunoHanb-
Hble cTaHgapThl». COOTBeTCTBYOWAasas NHPopMaLms, yBeJOMIeHNe N TeKCTbl PasHIoLWAaTCSa Takxke
B WHDOPMAaLMOHHOM cnucTeme 06Lero nosib3oBaHus — Ha omunanbHOM caiTe PefepasibHOro areHT-
CTBa No TexXHNYeCKOMY PeryimpoBaHu1io 1 MeTposiorun B ceTu MIHTepHeT (Www.gost.ru)

© CTtaHgapTuHdopM. ochopmaeHue. 2014. 2020

HacTosawmii ctTaHAapT He MOXeT 6bITb NO/THOCTBIO U/IM YACTUYHO BOCMPOM3BEAEH, TUPAXMPOBaH 1 pac-
npocTpaHeH B KayecTBe ohuLMasibHOro n3ganHusa 6e3 paspelleHns defepasibHOTO areHTCTBa N0 TEXHUYECKO-
My perysivpoBaHvio 1 MeTposiorum


https://mosexp.ru#

FOCT P 56160—2014

CopgepxaHne
1 OBNMACTD MPUMEHEHMIS .eeeutiiitieeiteeiteetieateesteesseeatteesteeatseasbeeabeeasbeabeenseeaaseasbeeaseeahseaabeeabeeasbeeabeesseesabeenbeesneesnbeanbeesrsennnas .1
A o e oLV R g =T Y (=R ot o Y I 4 1 1 PO ST P RO PPPPTRPPN .1
3 TEePMUHBI, OMPEAENEHUA N COKPALLEHIS ..eeuiiuiieuititeeeeteeeereeseetesteseebesseseeseseeeebeseeeesebesseseaseasesessesseseabesseseereasanean .1
4 OnpefeneHne CUCTEMbBI DVB-H e e e e .4
LR = = T L= L RPN .4
4.2 OOLUME CBEOEHU O CUCTEME .ueeuiieueieuiiaateeasteateasseeaseasteeaseeasseastesasseasseassesssseaseessesasesassessseessssssessseesssesssesssens 7
4.3 dusnyeckuini ypoBeHb .8
4.4 KaHanbHbIA YPOBEHb.... .9
4.5 VIHIDOPMALMSA O CITY KB € ...ttt e e e b se et s e se e e se e e seese e enesnaie LYy
4.6 OLHOUACTOTHBIE CET M .ecies ettt s a e et se e e s s e e et e se e ee e e r e es e e aeees e s e e e ae s e e e seeereeneee e nneenen .9
b MpuHUUNbI peann3aumm CUCTEMbI DV B =T ... .9
6 MapameTPbl KAHATBHOTO YPOBHS .. .ocuiiuiiitiiietieee it st et seeeteeseese et e et s st e se e se e ereeseeasese e s e e ee b s st e e e seeeneeneesneneenes 10
6.1 MapameTpbl MHOTOMPOTOKOABHOM MHKAMCY TALMM . ....cuvieeieiireeeienieietistesseieeresee sttt see e e ene s 10
6.2 XapaKTepuUCTMKN MHOTOMPOTOKONIBHOW MHKANCYIALMU PSI N S | 12
6.3 MapameTpbl OTOOPAKEHMSA TUTMA MO TOKB . .eiuuieitieureareesteesieeatteasteeateessbeaseestaesseesbeeseesbseasbeesbeessaesseenbaesseessseas 14
6.4 KBAHTOBAHME BPEMEHM . .ciiuiiiiiiiiitiieesttesite et ettesteeatt e bt e satesste e st e ssee s et eas e e e Rt e eh st e s bt e ebe e e nbe e bt e beesneeenbeenneesneeenbeens 14

6.5 MapameTpbl NPSMOI 3aWNTbI OT OWMGOK NPY MHOTOMPOTOKO/ILHOM MHKancynauun (MPE-FEC) 17
|37 AT o] T e o < OSSPt 21



FOCT P 56160—2014

HAUWOHANBbHDB A CTAHAOAPT POCCUMNCKOWN PELEPAL NN

TeneBupeHune BellatenbHoe Ludposoe

KAHA/TbHbIA YPOBEHb CUCTEMbI
HA3EMHOIO UMN®POBOIO TEJIEBU3NOHHOIO BEWAHWNA
ANA MOBUNbHBLIX TEPMUHANOB (DVB-H)

OCHOBHble napameTpbl

Digital Video Broadcasting. Channel level system for terrestrial digital video broadcasting for handheld
terminals (DVB-H). Basic parameters

fata eBefeHns — 2015—09—01

1 O6nacTb NPUMEHeHs

HacTtoswmnit ctaHgapT pacnpocTpaHsAeTCs Ha KaHa/TbHbI/i ypOBEHb CUCTEMbl Ha3eMHOro L poBoro Te-
NeBU3MOHHOIO BellaHnsa AN NepeHOCHbIX (MOBUbHbLIX) TepMUHanos (DVB-H).
HacTosawmii ctTaHgapT onpegensieT napaMeTpbl KaHaTbHOrO YPOBHSI cuctembl DVB-H.

2 HopmaTuBHbIE CCbISIKA

B HacTosilwem cTaHgapTe MCMNoJb30BaHbl HOPMATUBHbIE CCbIJIKU Ha crefytolme CTaHaapThl:

FOCT P 52210 TenesuaeHune BelatesibHoe LMdpPoBoe. TepMUHbI 1 onpejeneHmns

FOCT P 52591 Cuctema nepefayv gaHHbIX nosb3oBaTens B LUGPPOBOM TeneBM3NOHHOM chopmarte.
OCHOBHbIe NapameTpbl

FOCT P 53528 TeneBuaeHue BewaresibHOO LMdpoBoe. TpeboBaHUA K peannsaunm NpoTokosa BbICOKO-
CKOPOCTHOM nepegaun nHpopmaunm DSM-CC. OcHOBHble NapaMeTpbl

NMpumeyaHue — Tlpy NONb30BAHNM HACTOSLMM CTAHAAPTOM Lienecoo6pasHo NPOBEPUTL AeiiCTBME CCbINOY-
HbIX CTAHAAPTOB B MH(OPMAaLMOHHOI cucTeme 06LLEr0 NoMb30BaHUs — Ha oduLManbHOM caiite deflepasibHOro areHT-
CTBa MO TEXHUYECKOMY PETYIMPOBAHUIO U METPOIOTMN B CETU VIHTEPHET WK MO EXErofHOMY UH(DOPMALMOHHOMY yKasa-
Ten «HaunoHanbHble CTaHAaPTbI», KOTOPbIA ONy6AMKOBaH MO COCTOSHUIO Ha 1 SHBaps TekyLiero roga, u no Bbinyckam
€XeMeCsYHOro MHOPMaLMOHHOIO yKasaTens «HaluoHanbHble CTaHA4apThl» 3a TEKYLLMiA rofd. EC/IM 3aMEHEH CCbINTOYHBII
CTaHAapT, Ha KOTOpbI flaHa HefaTUpPoBaHHAs CCblfKa, TO PEKOMEHAYETCH UCMNONb30BaTh AENCTBYIOLYI0 BEPCUID 3TOTO
CcTaHfapTa C y4eTOM BCEX BHECEHHbIX B J@HHYI0 BEPCUI0 U3MEHEHWIA. ECN 3aMEHEH CCbINTOYHbLIA CTAHAAPT, HA KOTOPbIA
faHa faTupoBaHHas cCbifika, TO PEKOMEHAYETCS UCNOMNb30BaTh BEPCUID 3TOTO CTaHAAPTa C yKa3aHHbIM Bbllle T0A0M YT-
BepXAeHNs (NpUHATUA). ECNu nocne yTBEPXAEHUS HACTOSALErO CTaHAapTa B CCbIIOYHbIA CTAHAAPT, Ha KOTOpbI/ AaHa
[aTMpoBaHHas CCbl/ika, BHECEHO U3MEHeHWe, 3aTpar1usatoLiee nosIoKEeHNe, Ha KOTOPOoe faHa CCblka, TO 3TO NOJIoXKeHne
peKkoMeHAyeTCsi NPUMEHATb 6e3 yyeTa JaHHOTO U3MEHEHNS. ECNN CCbINOYHbIV CTaHAAPT OTMEHEH 6€3 3aMeHbl, TO Noso-
XEHMe. B KOTOPOM JlaHa CCbI/IKA Ha Hero, pekoMeHAyeTcst NPUMEHATb B YaCTW, He 3aTparvBatoLLeii 3Ty CCbIKy.

3 TepMuHbI, onpeaesieHNa N CoKpaLleHus

3.1 B HacToslem cTaHgapTe npumeHeHbl TepmuHbl no FTOCT P 52210. TOCT P 52591. TOCT P 53528,
a Takxe cnegyroume TEPMUHbI C COOTBETCTBYIOLWMMN OnpeaeneHnAaMu:

3.1.1 Bewatenb (broadcaster): OpraHnsauns, kKoTopass cobupaeT Nocsef0BaTe/IbHOCTb COOLITUNM 1N
nporpaMm /151 [OCTaBKM.

M3paHue odpmumansHoe
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3.1.2 BpemA BblkAOUYeHUA (off-time): NHTepBan BpemeHn Mexay navykamu, BO BpemMs KOTOPOro TpaHc-
NOPTHbIE NakeTbl KOHKPETHbIX 3/1IEMEHTapHbIX MOTOKOB He nepefaroTcs.
MpumevaHne — Ha nHTepBase BpeMeHN nepefayn naykm MoryT nepeaaBatbCs TPAHCMOPTHbIE MakeTbl Apy-

TMX 3N1IEMEHTAPHbIX NOTOKOB. ATO NPOUCXOAUT TOTAA, KOrAa NPONYCKHash CNOCOGHOCTb Navykn MeHbLUe JOCTYNHOW Nonocsl
nponyckaHus.

3.1.3 Bpemsa cuHxpoHusaumm (synchronization time): Bpems, Heo6xognmoe /19 BKAOYEHNS MPUEMHU-
Ka 1 Hayasia npuema CeKUuii.

3.1.4 Bpems cuHxpoHusauun ECM (time to acquire an ECM): INnTeNbHOCTb MaKCUMa/IbHOTO UHTEpP-
Basia nosTopeHns ECM B COOTBETCTBYIOLLEM NOTOKE B HENOCPEACTBEHHOW 6/IM30CTN OT Nayvkn JaHHbIX.

3.1.5 penTtarpamma (datagram): MakeT ceTeBoro ypoBHs (OSl-layer 3) kagpa AaHHbIX C MHOPMaunein
O MOJSIHOM ajpece, NO3BOAOLWEN NakeTy 6GbITb HaNpPaB/IEHHbIM K KOHEYHOV Touke 6e3 [OMOSTHUTENTbHOW WH-
copmauun. B cnyvae NHTepHeT-NpoTOKOa AeriTarpamma — fgelitarpamma IP.

3.1.6 OdenbTta-T (Delta-t): IHTepBan BPEMEHN OT Havasa CEKUUM NpUHATOR navyku MPE (unn MPE-FEC)
0,0 Hayana cnepyroLein nayvku.

3.1.7 30Ha BelwaHua (cell): Feorpaduryeckunii paioH, KOToOpbI NOKPbIT curHanamv DVB-T nnu DVB-H,
npefoCcTaB/IAOWMMN He MeHee Of4HOro TPaHCMOPTHOIO MOTOKa BO BCel 30He BelaHus npu paboTe He MeHee
OfHOTO nepejaryuka.

MpumeyaHne — B 30He BelaHWss MOTyT pasmellatbCs NOBTOPUTENW. [lBe coCcefiHNe 30HblI BeLaHUs MoryT
nepecekarbCs UM NOMHOCTbIO coBnagath. MaeHTudukartop ce fljd ncnonbsyerca AnA 0AHO3HAYHOrO onpeaeneHns 30Hbl
BelaHns, OH SIBNSETCSH YHUKaNbHbIM B Npejenax kaxgaoro ngeHtudukatopa ceTun original_networi<Jd. s 3agay XaH-
foBepa LenecoobpasHo, YTO6bl TPAHCMOPTHbIE NOTOKU (UM OfUH TPAHCMOPTHBIA NOTOK) acCOLMMPOBANNCH C MOKPbITUEM
30Hbl BellaHnsA Tol xe camoil obnactu.

3.1.8 ngentudpumkarop Tvna naketa (packet identifier: PID): TpuHagauatMbuTOBbIM yKasaTeslb B 3aro-
NOBKe TPaHCMNOPTHOrO NakeTa, onpeAensaowmii NpUMHaANeXHOCTb nakeTa TOMY UAN UHOMY MOTOKY AaHHbIX.

3.1.9 mnHTepdelic: CemaHTMUHECKaA U CUHTaKCUYeCKast KOHCTPYKLUUS B KOZe NpPorpamMMbl, MCMO/b3yemast
AN cneunguLnpoBaHnsa ycayr, NnpeocTaBseMblX K1acCoM UM KOMNOHeHTOM. VIHTepdieiic onpegenseT:

- rpaHuLy B3aMMOAEeNCTBMA MexAy KnaccaMun UAn KOMMOHeHTaMu, cneumnduumnpys onpeaesieHHyo ab-
CTPaKkLMio, KOTOPYHO OCYLLECTB/ISET peasin3yoLas CTOpoHa;

- nepeyeHb BO3MOXHbIX BbIYMCAEHWUA, KOTOPblE MOXET BbIMOMHWUTL Ta WM MHas 4acTb MpPOrpamMmbl,
BK/IHOYasA OnMcaHue Toro, Kakme aprymeHTbl 1 B KAKOM Nopsake TpebyeTcsa nepefaBaTb Ha BXOA aroputMam
13 3TOr0 NepeyHs.

3.1.10 kBaHTOBaHMe BpeMeHwu (time slicing): MeTog goctaBku cekumini MPE un cekumnii MPE-FEC B nay-
Kax B cooTBeTCTBMM C [1]. KBaHTOBaHMe BpeMeHW obecneymBaeT LMKINYECKOe NnpefocTaB/ieHne pecypcos,
obecneynBarollee yMeHbLLEHNE CPeAHEro pacxoga aHepruun, noTpebnsemolr TepMnHanom, n 6ecLLOoBHbIN Ya-
CTOTHbI XaHAOBEp.

3.1.11 koHTeHT (content): CoaepxaHue, My/bTUMeAUAHbINA NPOAYKT (Hanpumep, TefieBU3MOHHasA Npo-
rpamma).

3.1.12 megna (media): B KoHTekCcTe cTaHOapTa — MH(OpPMaLMOHHble CO0bLWeHns, nepegaBaeMble MO
KaHanam BelaHusa (kagpbl 3Byka MPEG, kagpbl ndobpaxeHns MPEG, kagpbl nsobpaxenuna JPEG, daiinbi
TeKCTa, CyOTUTPOB, 3arpyXaembiX WpPUPTOB, rpadunyeckas nHgopmaymsa B oopmate PNG).

3.1.13 mHoronpoTokosbHasa uHkancynauua (Multi-Protocol Encapsulation; MPE): B KOHTeKkCcTe Ha-
CTOSAILLero cTaHAapTa — MPOTOKO/, obecneynBaloLnii BO3MOXHOCTb NepeHoca |P-NpoTOKO/I0B B My/IbTUM/IEK-
ce MPEG-2.

3.1.14 nakeTUpOBAaHHbIN 3nemeHTapHbI NnoTok; M3 (Packetized Elementary Stream: PES): Make-
TMPOBaHHbI 3/1eMeHTapHbI/ MOTOK, B KOTOPOM AaHHble Pa3buTbl Ha MakeTbl U CHaGXeHbl 3arosloBKamu.

3.1.15 nays3a (off-time): IHTepBan BpemMeHn Mexay ABYMS COCEAHMMU nadkamu.

n pnmevyaHune — B nayse TpaHCNOPTHbIE NakKeTbl KOHKPETHOro 3/1IeEMEHTAaPHOro NOTOKa He NMOCTaBNAKTCA.

3.1.16 nauka (burst): NMocnegoBaTe/IbHOCTbL CEKUMIA, NPeACcTaBAAOWMX 3/IEMEHTapPHbIN NOTOK. B nepu-
o, Mexay ABYMSA nocnefoBaTesibHbIMU NMavykaMy CekLMM KOHKPETHOrO 3/IeMeHTapHOro noTtoka He nepeparoT-
cA. B KaX0i nayke ykaszaHO BpeMS Hayasia criefyloLen naykn aieMeHTapHoro noToka.

3.1.17 nonb3oBaTenb (user): OKOHeYHas cucTema, KoTopash MOXeT nepegasaTb WAW NPUHUMATb WH-
dhopmaunio OT APYrnX TaKUX Xe OKOHEUYHbIX CUCTEM C UCMO/Ib30BaHNEM CETU U KOTOPas MOXeT (PyHKLMOHUPO-
BaTb KaK K/IMEHT, Kak cepBep WK Kak K/IMEeHT 1 cepBep OAHOBPEMEHHO.

2
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3.1.18 notok IP/MAC (IP/MAC stream): MNOTOK AaHHbIX, BK/IOYalOLWMI 3aronoBOK, cogepxalinin IP-
agpec n/nnn MAC-agpec.

MpumevyaHune — TMoTok IP/MAC uHkancynupyeTtcsa B My/ibTUM/IEKC TPAHCNOPTHOro notoka MPEG-2.
Mpumep — IP MHOTOaApecHbIi NOTOK, NepefaBaeMblii B cekumnax MPE.

3.1.19 noTtok 6uToB DVB: CobupartesibHbI TEPMUH, OTHOCSALLWIACA K NOTOKaM, hopMUpyeMbIM Koaepa-
MW. COBMECTUMbIMW CO cTaHgapTamun DVB.

3.1.20 npuemHuk (receiver): O6bEKT B cocTaBe 060pyA0BaHNSA KOHEYHOrO MoJsib30BaTesNs, COCTOAWMNMA
13 pagmoyactoTHoil (PU) yactu, gekogepa KkaHana un aeMynbTunnekcopa. Ha Bxoge npunemHuka PY-curHan, a
Ha BbIxoAe — AeliTarpaMma ceTeBOro ypoBHS.

3.1.21 npwunoxeHue (application): 1) MporpammHoe obecrneyeHune, nNpefocTaBNAlOLEe KNEHTY BO3-
MOXHOCTb peLleHns onpeaeneHHon 3ajaum n peanmsyemMmoe B cpefe KnmeHTa. 2) PyHKLUMOHaNbHan peanvsa-
LMa NporpaMmMHOro obecneyeHuns, o6CnyxmBaroLLero OAnH UIN HECKONbKO B3auMOAEACTBYIOLNX annapaTHbIX
0OBbEKTOB.

3.1.22 nporpamMmHbIi NOTOK AaHHbIX (Program Stream; PS): MNOTOK AaHHbIX, 06pa3oBaHHbIl NyTem
MYNbTUN/IEKCMPOBAHNA 3N1EMEHTAPHbIX MOTOKOB BUAEOAAHHbIX U 3BYKOAaHHbIX LMMPOBOro BelaTenibHOro
TeNeBUAEHNSA, UMEIOLLNX OfHY O6LLYI0 TaKTOBYIO 4acTOTy, Y CCDOPMUPOBaHHbIV N3 MPOrpaMMHbIX MakeToOB Be-
LateNIbHOro TefleBUAEHNSA NepemMeHHON AINHbI.

3.1.23 npodunb (profile): 1) OnucaHmne rpynnbl MUHUMasIbHbIX KOHIUIypauui, onpegenstowmx na-
pameTpbl NoToka 6MTOB, POPMMPYEMOro OAHON U3 COBOKYMHOCTEN paccMaTprvBaeMblX CUCTEM KOAMPOBaHWS
(M1 napameTpbl NPUEMHUKOB-AEKOAEPOB 3TUX NMOTOKOB), 1 OTOGpaxXaloWwmx yHKLMN, KOTOpble XapakTepu-
3YHOT KOHTEKCT onuuii cnyxobl. 2) Habop cpeAcTB M MHCTPYMEHTOB 06paboTkM BugeocurHana (BUAEO) Uam
ayavocurHana (ayAmvo), cnonb3yownii npegycMOTPEeHHYO CTaHAapTOM KOAMPOBaHUS TEXHOTOTUIO 1 hOpPMU-
pyHOLWMIA KOANPOBaHHbIM NOTOK GUTOB.

3.1.24 pasmep nauku (burst size): Konmuectso 6UTOB CETEBOrO YPOBHA Ha WHTepBase nayvyku KBaHTO-
BaHNA BPEMEHU.

3.1.25 cekuusa (section): CMHTaKCuyeckas CTpPyKTypa, UCnosib3yemasi 415 0TOGpaxeHns Bceli cepBuC-
HOW MHhopmaumn B NakeTax TPAHCMOPTHOrO NOTOKA.

3.1.26 cemaHTuKa (semantics): Cuctema npasws, npefHasHavyeHHas ONA onpefesieHNss CMbICIOBbIX
3HaYeHN OTAe/bHbIX KOHCTPYKUMIA a/TTOPUTMUYECKOTO A3bIKA.

3.1.27 cepsuc (cnyxba, ycnyra) (service): 1) NocnegosaTtenbHOCTb NporpamMmM, KoTopas nog ynpas-
NeHneM BellaTensi MOXeT ObITb B peXVMe BellaHus nepefaHa kak 4acTb pacnucaHus. 2) Jlornyeckuii 06bekT
B CUCTeMe npefocTaBiseMblX PyHKUMI 1 nHTepdeincoB, NoaaepxmsatoLmii O4HO NN MHOXECTBO NpPUIoxe-
HWIA. OT/INYME KOTOPOTO OT APYrMX O6BHEKTOB 3aK/1t04aeTcsa B AOCTYMNe KOHEYHOrO No/b30BaTeNs K ynpasneHuo
LL/IFO30M CEPBUCOB.

3.1.28 cuHTakcuc (syntax): YacTb fi3bika NMPOrpaMMmMpoOBaHUsl, KOTOpas ONMCbIBaeT CTPYKTYpy Mpo-
rpaMMm Kak HabopoB CMMBO/IOB.

3.1.29 ceTeBoOWi ypoBeHb (network layer): YpoBeHb OSI| B cooTBeTCcTBUMK C [2].

3.1.30 cnyx6bl DVB-H (DVB-H services): KOHTeHT, nepeHoCuMbIi cuctemoii DVB-H.

3.1.31 coobuieHune, ynpaBnstowee npaBamun ycnosHoro goctyna (entitlement control message;
ECM): CoobLieHne, KOTOpoe COAEPXKUT ynpaBnsaioLme c/ioBa U. BO3MOXHO, ApYyrve napameTpbl CKpemobmpo-
BaHVA WM NapamMeTpbl ynpaBaeHus.

3.1.32 TpaHcnopTHbIN NoTok; Tl (transport stream; TS): Habop 13 HECKO/IbKMX NPOrpamMmmHbIX NOTO-
KOB AaHHbIX UMPOBOro BelaTesibHOro TeneBuaeHns, chopMmnMpPoBaHHbI/ U3 NPOrpaMMHbIX MakeToB MOCTO-
SAAHHOW A/IMHbI C KOPPeKLMeli oWwWnboK 1 He3aBUCUMbIM TaKTUPOBaHNEM OT CBOMX UCTOYHUKOB CUHXPOHU3ALNN.
MapameTpbl TPAHCMOPTHOrO NOTOKa ONpeaensTcs B cooTBeTCcTBUM C [3] (2.4).

3.1.33 xaHpgosep (handover): ABTomMaTnyeckoe nepekstoyeHne, nepexos Ha npvem Apyroro 4acToTHO-
ro KaHasa wiv Ha nNnpuem curHasna Apyroro nepegaryvka 6e3 paspblBa COeJHEHNS.

3.2 B HacToslem cTaHAapTe NMPUMeHeHbI Criefyioline CoKpalleHns:

MC3 — MexayHapoaHbIii coto3 anekTpocBasn (International Telecommunication Union),

M3K — MexayHapogHas anekTpoTexHuyeckasa komuccus (International Electrotechnical Commission):

M3M — nakeTMpoBaHHbIN 31eMeHTapHbIi notok (Packetized Elementary Stream);

TM — TpaHCNOPTHbIA NOTOK (LMPOBOro BewaTelbHOro TeneBuaeHus) (transport stream);

CRC-32 — 32-6UTHbII LUMKINYeCKMiA N36bITOYHbIN ko (Cyclic redundancy check);

DVB — uudpposoe TenesmnsnoHHoe sellaHue (Digital Video Broadcasting);
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DVB-H — cucTtema HazeMHOro untpoBoro TeneBn3NOHHOro sewaHns DVB Ha noptaTtuBHble TepMUHa-
nbl (DVB Handheld system):

DVB-T — cucTema Ha3eMHOro uUudpoBOro TesnieBU3MOHHOro BelwaHus DVB B cooTtBeTcTBUMM C [4]
(DVB Terrestrial transmission standard):

ECM — coobuieHune, ynpasasiolee npaBamMmm ycnoBHOro goctyna (entitlement control message);

EMM — coobueHune, NnpefocTasigtoLLee nNpaBo yc/I0BHOro goctyna (entitlement management message);

IEC — MexayHapogHas anekTpoTexHunyeckas kommccus (International Electrotechnical Commission);

INT — Ta6bnmuya nsBewenns IP/IMAC (IP/IMAC Notification Table);

IP — WHTepHeT-npoTokon (Internet Protocol);

ISO — MexgyHapogHasa opraHm3aumsa no ctaHgapTtusaummn (International Organization for Standardi-
zation):

ITU — MexayHapoaHblii coto3 anekTpocesasu (International Telecommunications Union):

ITU-T — CekTop cTaHgapTusaumm anekrpocsasm MC3 (International Telecommunications Union — Tele-
communication Standardization Sector).

LLC — ynpaBneHue norndeckum kaHanom (Logical Link Control);

MPEG — rpynna cTaHAapTOB NO KOAMPOBaHWMIO ABWMXYLLUXCA N306paxeHnin n 3syka (Motion Pictures
Expert Group):

MAC — ynpaBneHue goctynom k cpege (Media Access Control);

MPE — MHoronpoTtokonbHasa nHkancynsaumusa (Multi-Protocol Encapsulation);

MPE-FEC — meTog npsiMoro ucnpassieHs OWNGOK AeTarpamm, nepegaBaeMbiX B CEKLUAX MHOTOMNpo-
TOKOJIbHOW MHKancynsuumn B cooTBeTcTBUM € (1) (Multiprotocol Encapsulation-Forward Error Correction);

NIT — Tabnuua ceteBoit nHdopmaunm (Network Information Table);

PES — nakeTnpoBaHHbI asieMeHTapHbI notok (Packetized Elementary Stream),

PID — naeHTudukatop Tvna naketa (Packet Identifier):

PLR — koadhdomumneHT notepn naketos (Packet Loss Ratio);

PSI — nporpammHo-3aBUcumMas nHgopmaumsa (Program Spocific Information):

RAM — onepaTuBHOe 3anoMuHalollee YCTPOKCTBO C MPOM3BOJbHbIM AocTynom (Ramdom Access
Memory);

SDT — Tabnuua onucaHma cnyx6 (Service Description Table),

S| — nHdopmaumsa o cnyxbax (Service Information);

SFN — ogHouacToTHas ceTb (Single Frequency Network);

SNAP — Tou4Ka npucoeguHeHus k nogcetn (SubNetwork Attachment Point):

TPS — curHanmsauus napameTpoB nepegauvn (Transmission parameter signalling);

TS — TpaHCNOpTHbI/ NOTOK (UnchpoBoro BelatenbHoro TeneBugeHuns) (Transport Stream).

4 OnpepeneHve cuctembl DVB-H

4.1 BBepgeHune

4.1.1 O6wmne 3ameyaHus

Cuctema nepepayn DVB-H ucnonb3syer pelweHns cuctembl DVB-T, koTopas npegycmaTpuBaeT BO3-
MOXHOCTb 06C/TYyXNBaHUSA (PUKCUPOBAHHbBIX 1 MOBW/IbHBIX TEPMUHA/IOB (B TOM YMC/ie NopTaTUBHLIX TePMUHA-
0B — annaparos c 6atapeiiHbIM NUTaHMEM).

Cunctema nepegaum DVB-H npu o6cnyxmBaHum NopTaTMBHbIX TEPMUHAIOB A0/HKHA 0b6ecneunBaTb cre-
ayoume cneunuryeckme BO3MOXHOCTHN:

- B Cnlyvyae 6artapeliHOro mMTaHUs cucTema nepejaun Jo/bkHa obecrneynsartb TepMUHaNaM BO3MOX-
HOCTb NpekpalleHna npuema n o6paboTkn 4YacTu nepefaBaemoi NocsefoBaTe/IbHOCTU AaHHbIX A/1 YMeHb-
LIeHNs TOKa, NoTpebsseMoro TepMUHaNoOM, 1 yBe/IMYEHUS NPOAO/DKUTENTIbHOCTU UCMONb30BaHWsA 6aTtapei Tep-
MuHasa 6e3 noa3apankuy;

- cuctema nepegaum DVB-H npu o6cnyxmnBaHnn MO6UNBHBIX TEPMUHANO0B AO/DKHA ynpoLwaTrb npoLe-
Aypy AocTyna nprvemMHuka K cnyxéam DVB-H npu nepexoge npueMHUKOB U3 OAHOM 30HbI 06C/YXUBaHUA B
HOBYHO 30HY,

- MCX0AA U3 HEOO6XOAUMOCTU O6CAY>KUBAHMSA Pa3/IMyHbIX BApPMaHTOB UCMOTHEHNSA TEPMUHAIOB (BHYTPU
noMeLLeHNs 1 CHapyXu NoMeLLeHnsl, UCMOoJTHeHWe /1A newexona Wiv A8 ABUXKYLLerocs TpaHcnopra), ¢ Le-
NbI0 ONTUMM3aUNN 30HbI MOKPLITUA Mepefartymka cuctema nepegadn DVB-H gosmkHa obecneunTb focTaTou-
HYI0 TMBKOCTb 1 MacliTabrnpyemocTb, obecneymBas npuem cyx6 DVB-H Ha pasnnyHbIX CKOPOCTSX:

4
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- B CBA3M C TeM. 4YTO TepmuHanbl DVB-H 6yayT akcnnyatMpoBaTbCa B cpefe nepefadyn C BbICOKMMU
YPOBHAMU MPOMBbILISIEHHBIX NomMeX, cuctema DVB-H gonxHa npegycmarpuBarb CpeAcTBa 3aluTbl TPaAKTOB
npvema oT Ux BO34eNCTBUS;

- uenbto cuctembl DVB-H fiBnseTcsa obecneveHne yHMBepPCasibHOrO crnocoba ob6cyxmnsaHusa mMobusb-
HbIX TEPMUHAMOB B pPa3/IMyHbIX HacTSAX CBeTa U BO3MOXHOCTb PaboThl B pa3/IyHbIX NOsi0cax 4acToT nepegayu
1 C pas/IMYyHOl NPONYCKHOWM CNOCOGHOCTLIO.

MonHasa cuctema DVB-H sBnsieTca 06begHEHNEM 3/1EMEHTOB (PU3NYECKNX U KaHaUIbHbIX YPOBHEN, KO-
Topoe gononHsaeTca nHdopmayuven o cnyxbax. Cuctema DVB-H ncnonb3yeT cregytowme TeXHONOrnyeckne
3/1eMeHTHI;

- Ha ypOBHe KaHasa MCMOo/b3YylTCSA KBaHTOBaHMe BPEMEHW U npsimas Koppekuus ownbok A1 MHOro-
MPOTOKO/IbHbIX UHKaMNCy/IMpoBaHHbIX AaHHbIX (MPE-FEC), koTopas obecrneumBaeT CHMWKeHWE TpeboBaHWUM K
HeobxoanMbIM OTHOoweHnAM C/N 1 K xapakTepucTukam MOOUbHbIX KaHanoB, 00YC/IOB/IEHHbIX 3hheEKTOM
[Jonnepa, a Takke NOBbILLIEHME YCTONYMBOCTN NMPUEMHMKA K UMMY/IbCHbIM NMOMeXam:

- Ha (hM3MYECKOM YPOBHE WCMOMb3YIOTCA TEXHOMOrMYeckme anemeHTbl ctaHgapta DVB-T B cooTBeT-
cTBUK C [4]. NnpegHa3Ha4vyeHHble ANns npuMeHeHns B cucteme DVB-H;

- UCMoNb30BaHWe CUTHaM3aumMm o napameTpax nepegaum (TPS) DVB-H yckopsieT OTKpbITUE CyXObl.
MpaeHTudmkatop Aderikn, nepegaBaemblii B cocTaBe AaHHbIX TPS. obecneunBaeT 6bICTPOE CKaHMpOBaHue
cnekTpa nonockl YactoT DVB-H 1 no3BonsieT o6HapyxunBatb Hanbosiee MOLLHble CUTHasIbl C MOcAeaytoLLeit
NepecTpoNKoi NpUeMHMKa, a Takke YaCTOTHbIV X3HA0BEP MOBUIbHbLIX NMPUEMHUKOB:

- pexum 4K obecrneumBaeT BO3MOXHOCTb Bbl6Opa KOMNPOMUCCHbIX pelleHnin Mexay AonyCTUMONM CKo-
POCTbIO NepefBUXeHNs TepMUHaNa U pasMepoM 30Hbl MNOKPbITUA SFEN. No3BONSAA B CPefHUX MO pasmepam
30Hax NokpbITMA SFN nprvem Ha OfHY aHTeHHY NPV OYeHb BbICOKOW CKOPOCTU ABUXEHUS;

- rnybokKoe nepemexeHvne CMMBOMOB B pexnmax 2K n 4K no3BosseT NOBbICUTb YCTONUYNMBOCTL Npuema
0151 MOBUBHBIX TEPMUHANOB B YCNOBUAX UMMNY/IbCHBIX NOMEX.

MpumeyaHne — B COOTBETCTBUM C HACTOSILLUM CTAHAAPTOM NMPUMEHEHME TEXHOMOIMYECKUX 3/IEMEHTOB KBaH-
TOBaHUsi BpeMeHu cnyx6 DVB-H. ngeHTndukanmm 30H NoKpbiTMA 1 curHanusauun DVB-H ssnstoTca obas3atenbHbIMU ANS
NPUMEeHeHUA: BCe fpyrne TeXHUYECKNE 3/1eMEHTbI MPUMEHSIOTCA OMLMOHA/BHO.

KoHuenTyanbHasa cTpykTypa npueMHuka DVB-H nsobpaxeHa Ha pucyHke 1.

PucyHok 1 — KoHuenTyanbHas CTpykTypa npuemHuka DVB-H

OHa cogepxut gemogynsatop DVB-H n tepmuHan DVB-H. B coctaB gemogynatopa DVB-H Bxogar ge-
moaynaTop DVB-T, Mmoay/ib KBaHTOBaHUsS BpeMeHn n moaynb MPE-FEC, BbinosiHAOWMe cneaytolme yHKunn:

- AeMoAynATop BOCCTaHaBNMBAET MakeTbl TPAHCMOPTHOIO NMOTOKa U3 NPUHATOrO PagmMo4acTOTHOIO CUr-
Hana DVB-T B cooTBeTCcTBUM C [4] B Tpex pexumax nepegaun — 8K, 4K n 2K ¢ cooTBeTCTBYIOLLEN CUTHANN-
3auuveit o napameTpax nepegadn. NMapameTpbl NepeMexeHuss U curHanmsaunm cuctemobl DVB-H B pexxume 4K
onpegeneHsbl B [4];

- MOAy/lb KBaHTOBaHMA BpeMeHU obecneymBaeT MOHWKEHWE pacxoa aHeprun, notpebasemori npnem-
HMKOM. 1 BO3MOXHOCTb 6eCLUOBHOIO YaCTOTHOrO XaHAoBepa:

- moaynb MPE-FEC Ha dhM3n4eckoM ypOBHe BbINOIHSAET NPAMYHO KOPPEKLMIO OLWNBOK.

4.1.2 KBaHTOBaHWe BpeMeHu

KBaHTOBaHMe BpemMeHW obGecneyuBaeT nepefadvy AaHHbIX B navkax npu 6osee BbICOKOW MrHOBEHHOM
CKOpOCTW nepefayn GUTOB MO CPaBHEHUIO CO CKOPOCTbLIO Nnepefayun AaHHbIX MpU UCMOJIb30BaHUN Tpaauum-
OHHbIX MexXaHM3MOB NOTOKOBOV nepegayn. B pexnmMe KBaHTOBaHUA BpeMeHU 06ecneynBaloTCa YMeHbLleHne
cpefHero pacxoga sHepruv TepMmnHasia n 6eclUOBHbIN YaCTOTHbI X3aHA0BEP.
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BenvuuHa nHTepBasia BpeMeHn mexay cocefHumu nadkamu (Jenbta-T) ykasaHa B faHHbIX, nepeja-
BaeMbIX B cOCTaBe nayvku. Mexay nadykaMmuy flaHHble KOHKPEeTHOro 3/ieMeHTapHOro noToka HO nepegaroTcs,
4YTO MO3BOJISIET UCMO/b30BaTb BblfeNIEHHYHO MPOMYCKHYO CNOCOBOHOCTL /15 Nepefayvn asieMeHTapHbIX NOTOKOB
Apyrux cnyx6. KsaHToBaHWe BpeMeHN MO3BOJISET MPUEMHUKY OCTaBaTbCA akKTVBHbIM TOMIbKO YacTb BPeMeHU
npu npreme NakeToB TONLKO TpebyeMoW cyxbbl, NPy 3TOM NepegaTymK OCTaeTcs NOCTOAHHO BK/IHOYEHHBIM Y
nepegavya TpaHCMOPTHOIO NOTOKa He NnpepbIiBaeTCA.

KBaHTOBaHVe BpemMeHn NoafepXXnBaeT BO3MOXHOCTb UCMO/Ib30BaHNA NPUeMHMKa Ha UHTepsanax Bpe-
MeHN MeXay nadykamu Ans KOHTPOJIA COCeAHUX 30H MOKPbITUA. MNMepekntoyeHne npueMHmKa ot o4HOro TpaHc-
NMOPTHOMO MOTOKa K APYrOMYy Ha MHTepBasiax BPEMEHU MexAy naykamum Mno3BossieT BbINOMHATb 6eCLUOBHBbIN
X3aHAoBep.

KBaHTOBaHWe BpemMeHU ucnonb3dyetcs B cucteme DVB-H BO Bcex BapuaHTax UCMNOJSIb30BaHUSA B COOT-
BETCTBUN C 4.4 N 6.4 HacTosALWeEro ctaHgapra.

4.1.3 MpsAmasa 3awmTa OT OWNOGOK NP MHOTONPOTOKONAbLHOM MHKancynsaunm MPE-FEC

3awmTa ot oWwnb0oK NnpumeHeHnem MPE-FEC no3BonsieT yMeHbLUTb HEOOX0ANMbIE 3HAaYeHUs1 OTHOLLEe-
HuA C/N, ynyywnTb JONYCTUMbIE XapakTePUCTUKN AOMNSIePOBCKOro adohekTa B MOOBUNBbHLIX KaHanax n ynyd-
LWNTb YCTOMYMBOCTb NPUEMHMKA K UMMNY/IbCHBIM MOMexam.

3awmTa oT own60Kk MPE-FEC BbINnoAHSAETCA KOppeKumei olnbokK Ha ypoBHe MPE. [laHHble O YeTHOCTH,
BbIYMC/IEHHbIE NO AeliTarpammam, nepefatoTcs B oTAe/bHbIX cekunax MPE-FEC. Be3owmnbouHble gelitarpam-
Mbl (hOpPMUPYIOTCA Nnocrie aekoauposaHns MPE-FEC. MapameTpbl ucnonb3osaHna MPE-FEC (onunoHanbHO)
ycTaHoBNeHbl B4.4 1 6.5 HacTosAwWero ctaHgapra.

Mpwn ncnonb3oBaHun MPE-FEC yacTb NponyckHO CNOCO6HOCTU 3aTpaymBaeTCcsl Ha nepepgady AaHHbIX
4YeTHOCTU. [1Na KOHKPeTHOro Habopa napameTpoB nepegayn, TPebyoLWmnX yBenyeHns NponyckHo CNoco6HO-
CTW KaHana ans nepegaym AaHHbIX YHeTHOCTU Ha 25 %. MPE-FEC moxeT obecrneunBatb KauecTBO npuemMa npu
oTHoweHnn C/N Takoe Xe. Kak 1 B C/lyvae UCMoJb30BaHNA MPUEMHNKA C Ppa3HECEHHbIMU aHTEHHaMMU.

3aTtpatbl MPE-FEC Ha nepegady AaHHbIX YHETHOCTU MOXHO MOJSIHOCTBLIO KOMMEHCUpoBaThb Npu paboTe ¢
6051ee HU3KOW CKOPOCTbLIO KoAa, HO Mpu Ny4llein NPon3BOANTENLHOCTU, YeM B cnydae DVB-T (6e3 MPE-FEC)
npu oANHAKOBOW NPOMNYCKHOW cnocobHOoCTU. Takas cxema MPE-FEC o6GecrneunBaeT NprMemM C BbICOKOI CKOPO-
CTbIO ABWXEHUSA Npn ncnosib3oBaHnn curHanos 8K/16-QAM wnu gaxe 8K/64-QAM. flononHutensHo MPE-FEC
obecneymBaeT XOPOLUYHO 3aWMTy OT UMMY/IbCHbIX NOMeX.

B cooTBeTCTBUM C HACTOALWMM CTaHOAPTOM MPU NCNOMb30BaHUN TexHosiormn MPE-FEC npuemMHuKn,
crnocobHble K 06paboTke (HO He cnoco6HbIe K 06paboTke MPE-FEC). 6yayT B cOCTOsiHMM 06pabaTbiBaTh NOTOK
[AaHHbIX CNOCOBOM C «06pPaTHOW COBMECTUMOCTbIO», €C/IN 3TO A0NYCKaeT UCNOMb3yeMblii TUM TPAHCMOPTHOroO
noTtoka (streamjype).

4.1.4 Pexum 4K 1 nepoMexeHno CUMBO/10B

Pexxum 4K pacwmpsieT BO3MOXHOCTU TMOKOro niaHupoBaHusa cetu DVB-H. no3Bosiss NpuHUMaTb KOM-
NPOMWCCHbIE PeLleHNss MexAay AOMYCTUMOW CKOPOCTbIO ABVKEHUS TepMuHasa U pa3mMepoM 30Hbl MOKPbITUS
SFN. [lns ynydleHns yctoinumsocTn cucteMbl DVB-H B pexume 4K ans MO6UNLHOro TepmMmHasna B yCioBusix
npuemMbl UMMNY/IbLCHbIX MOMEX CTaHAapT npegycmarpusaeT MNepemexxeHne CUMBUINB.

Pexum nepegaun 4K ncnonblyeTt macltabupyemblii HAGop NapaMeTpoB pexmnmoB nepegayun 2K un 8K.
370 obecneynBaeT AOMNOHUTE/IbHYIO BO3MOXHOCTb Bbl6OpPa KOMMPOMUCCHbBIX PeLleHUi Npu naaHMpoBaHmMmn
ceTu Mexay pasmepomM 30Hbl MOKPbITUSA OAHOYACTOTHOM ceT SFN 1 Npon3BoANTENBHOCTLIO MOBUTBLHOIO NPU-
emMa. YCnosus KoOMnpommcca MoryT 6bITb BbIPaXeHbl CeayoLwmnmMm ob6pasom:

- pexum DVB-T 8K MOXeT Ucnonb3oBaTbCA Kak A/18 c/yyas oTAesIbHOro rnepejaryunka, tak u gns ma-
NbIX. CpeaHnX 1 6oNbLINX 30H NOKPbITUA ceTeli SFEN. MNMpu 3Tom obecneumBaeTcs 3awmTa oT adhdpekTa [onne-
pa npv npriemMe Ha BbICOKOW CKOPOCTU ABWKEHUS:

- pexum DVB-T 4K MOXeT UCnonbL30BaTbCA Kak A/18 c/ydas OTAe/IbHOro nepegarymka, Tak n ansa Mmasblix
1 cpefHuX 30H NOKpbITUA ceTeli SFEN. MNpu aTom obecneumBaeTcs 3awmTa oT adpdpekta flonnepa npu npneme
Ha OYeHb BbICOKOW CKOPOCTU ABVKEHUS;

- pexum DVB-T 2K MOXeT Ucnosib3oBaTbCA Kak A8 C/yvas OTAeNbHOro nepejaryvka, Tak u gns Maaomn
30HbI NOKPbITUA ceTn SFN ¢ orpaHnyeHHbIM yaaneHnem ot nepegatyuvka. MNpu aTom obecnevmnBaeTca 3awmra
oT achdpekTa flonsnepa Npu NprvemMe Ha YpesBblYaliHO BbICOKOM CKOPOCTU ABMXEHUS.

B pexunmax 2K n 4K BO3MOXHOCTb NepeMexeHnsi CMBOJ/IOB yBe/InymBaeT rMOKOCTb N/1aHNPOBaHNSA CeTn
MCMNONb30BaHNEM HE3aBUCMMOrO BblGOpa NapamMeTpoB NepeMeXeHWs OT pexuma nepegadv. 3Ta rMO6KOCTb
nossosiseT curHany 2K nnmn 4K vcnonb3osBarb NamaTb 8K nepemexutensa cumsona ANs peannsaunuv YeTbl-
pexKpaTHOW rny6uHbl NepemMexeHns cuMmeona (ansa pexuma 2K) nav gsyxkpartHoi (ana pexuma 4K) ray6uHbl
nepemMexeHUs CMMBO/A, YTOObI YNyUlLNTb KaYeCcTBO Npuema B KaHasax ¢ 3aMmmpaHuamu. 3To obecneumsaeTt
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[OMNOMHUTENbHbIV YPOBEHb 3alinTbl OT UMMY/IbCHbIX MOMEX, BbI3BaHHbIX, HaNnpMMep, NnoMexamu OT CUCTEMbI
3aXUraHNsa 1 MewarLWwmMn curHanamMmm oT 3/1eKTponprubopos.

Peanunsaumnsa pexvma 4K v ri1y60Koro nepeMexeHns CMMBOJIOB HE MPUBOAUT K 3Ha4YUTEe/IbHOMY yBenuye-
HUIO 06BbeMa 060pyA0BaHMA NepeaTiUNKoB WU MPUEMHUKOB (TOTMYeCKme W3kl 1 NaMsATb) B COOTBETCTBUM
c [4]. TnoBoli MOGWU/IBHBI AEMOAYNATOP YXe COAEPXMUT 3arnomMuHatollee ycTpoictBo RAM 1 nornyeckune
y3/bl AN ynpaBfieHns curHanusaumeli 8K, KoTopble ob6ecrneynBaloT BbINOSHEHME HEOOGXOAMMbIX Onepauuii
B pexume 4K. Macku n3ssiydyaemMbix CNeKTpoB curHanos B pexumax 4K. 2K 1 8K nogobHbl 1 He TpebytloT ms-
MeHeHUs nbTPOB NepefaTymka.

4.1.5 CwurHanusauunsa DVB-H

3apaveil curHanusaumm cuctembl DVB-H ABAsioTcs ob6ecneyeHne yCTONUMBOro AocTyna npuemMHuka K
OaHHbIM curHanusaumm DVB-H n yckopeHve npoueaypbl OTKPbITUA CNYXObl.

CurHanusaumsa napameTpoB nepegaun (Transmission Parameter Signalling: TPS) ob6ecneynBaeT CUH-
XpoHM3aumio gemoaynatopa npu paboTe B KaHane ¢ HA3KMMU 3HadveHnsasmMu oTHoweHua C/N. TPS obecneuun-
BaeT 6onee 6bICTPbLIN AOCTYN MPUOMHUKA K CUTHA/IM3NPYEMOI MHhopMaumm, YeM BapmaHT C UCNOJIb30BaHNEM
MHhopmaumn o cryx6e (SI) nnn nHdopmalmm, cogepxalleics B 3aronoske cekumn MPE B npouecce gemMo-
OyNAuMn 1 AeKoanpoBaHns.

Cuctema DVB-H ncnonb3ayet gBa 6uta TPS gns nuankaumm Haamumsa onepaunii KBaHTOBaHUS BPEMEHN
n MPE-FEC. fononHutensHo TPS npegycmaTpusBaeT curHanvsauuio napametpos pexuma 4K u yHKuun
nepemMeXxeHns CUMMBOJIOB.

4.2 O6wune cBeaeHMA O cucTome

Cuctema DVB-H npegHa3HadeHa Ans BellaTenbHOM nepegayun gelitarpamm, KOTopble MOryT 6bITb feli-
TarpamMmamu IP unu gpyrumm getarpaMmamm m MOryT cogepXaTb AaHHble My/NbTUMeANNHBIX CYX6, CIyX6
3arpysku aina uam gpyrmx cnyxe.

Cuctema DVB-H paspa6oTaHa npv MCnosib30BaHUM pelleHnii cuctembl DVB-T, uto obecneumBaeT co-
BMECTUMOCTb 3TUX CUCTEM. YKa3aHHass COBMECTUMOCTb 3akK/ito4aeTcs B TOM. YTo nepegayn DVB-H moryT npu-
HUMaTbCcA npuemHnkamm DVB-T 3a UckitoveHnem pexuma mogynaunm 4K. B ogHOM My/IbTUMIEKCUPOBaHHOM
NOTOKe BO3MOXHO coBMelleHne nepegadn DVB-H 1 DVB-T.

CucTtema DVB-H no3BoniseT BbINOMHATL 3a/iayu, KOTOpPbIe He pellatoTcs B cncteme DVB-T:

- KBaHTOBaHWe BpeMeHu, obecneymnBatolliee yMeHbLUEHE CPeHEro pacxoja sHeprun TepMmHana:

- 6EeCLIOBHbI YaCTOTHbI X3HA0BEP:

- MacwTabupyemblii AOCTYN K C/y6aM npu pas/vyHbIX UCMOMHEHUAX TepMuHana (a1a paboTbl B NO-
MeLLeHNSAX U BHE NOMELLEeHNI, NpueM B aBTOMOGW/E MPU ABUXEHUN):

- MPVYEM B YC/IOBUSX BbICOKMX YPOBHEN NPOMbILLIEHHbIX NOMEX.

KBaHTOBaHVWe BpeMeHW obecneymBaeT YMeHbLUEHNe CpefHero pacxofa 3Hepruv, norpeb6ssiemMoii Tep-
MWHa/IOM. 1 BO3MOXHOCTb peanin3aumnm 6eclloBHOIo YaCTOTHOro XaHgoBepa. [Mpn KBaHTOBaHWM BPEMEHU Bbl-
nonHsaeTca nepegadva cekumin MPE B naukax npu 60siee BbICOKOV MTHOBEHHOI CKOPOCTU nepegayn 6utos no
CPaBHEHUIO CO CKOPOCTbLIO Mepeayn AaHHbIX MpU UCNOSIb30BaHUN TPAAULMOHHBLIX MEXaHU3MOB MOTOKOBOW
nepegayn. BpemeHHas guarpamma, nnacTpypytowas npouecc nepegayn cekumii MPE B naukax, npeacras-
NeHa Ha puUCyHke 2.

fAenvta-T
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Bpemsa oxugaHusa cnegytoweii nadkm (JenbTa-T) coaepXuntcs B AaHHbIX, NepefaBaeMblX B 3arosioBke
Kaxpol cekumn MPE. Mexay nadykamm faHHble 3/1leMeHTapHOro noTtoka He nepegarotcsa. 3TO NO3BONSET UC-
NoJsib30BaTb BbIAE/IEHHYIO MPOMYCKHYO CNOCOOHOCTL A1 nepefayvn 3/1eMeHTapHbIX MOTOKOB APYruX Cyx6.
KBaHTOBaHvMe BpemMeHMU MO3BOJISeT NPUEMHUKY OCTaBaTbCA akKTMBHbIM TOSIbKO Ha MHTEpBasie BpeMeHu, Koraa
BbIMOJIHAETCA NpUeM MNakeToB TpebyeMon cnyx6bl, NPy 3TOM NepefaTymk 0CTaeTcs NOCTOSAHHO BKHOYEHHbIM
1 rnepejaya TpaHCMOPTHOIO NOTOKa He npepbiBaeTcsa. KBaHTOBaHne BpemMeHu ncronb3yercsa B cucteme DVB-H
B COOTBETCTBUU C 4.4 1 6.4 HacTosLero craHgapTa.

Pexnm KkBaHTOBaHWA BpeMeHn o6ecrneyunBaeT BO3MOXHOCTb NCMOIb30BaHNA NPUEMHMKA Ha UHTepBaiax
BPEMEHU MexXAy naykamu /151 KOHTPO/IA COCeAHUX 30H MOKPbITUA. py nepekntoyYeHn npuemMHmnKka ot 04HOro
TPaHCMOPTHOrO NOTOKa K APYromMy Ha MHTepBasiax BPeEMEHN MexAy nadkaMmy BO3MOXHO BbIMOJIHEHNE KBa3WOn-
TUMaNbHOro 6eCLIOBHOIO XaHA0BeEpa.

CTpykTypa cuctembl DVB-H, nosicHAWan KOHLENUUIo 3TOl CUCTEMBI, NMOKa3aHa Ha pucyHke 3. ®oHom
BblAef1eHbl onepaunmn, XxapakTepHble TO/IbKO AN cucTtembl DVB-H.

HacTtoswuii cTaHgapT onpeaensieT NnapameTpbl KaHa/IbHOrO YPOBHSA cuctembl DVB-H.

O — Onepauuun, oTHocawmecs kK cucteme DVB-H
PucyHok 3 — CtpykTtypa cuctembl DVB-H

4.3 ®unsnyeckunii ypoBeHb

Ha dwmsnyeckom ypoBHe cuctema DVB-H (cooTBeTcTByeT [5]) npakTM4ecks COOTBETCTBYET CUCTEME
DVB-T (cooTBeTcTBYET [4]).

MapameTpbl CNeKTpasibHbIX XapakKTepuUCTUK MU CnekTpasbHOlW Mackm PY-curHana B pexumax 2K n 8K
[O/MKHbI 6bITb B cOOTBETCTBUM C [4] (4.8).

MapameTpbl CNeKTpasibHbIX XapakTepucTUK 1 CNeKTpasibHOW Mackn PY-curHana B pexume 4K fo/mMKHbI
6bITb B cOOTBeTCTBUM C [4] (MpnnoxeHne F.4.8).

OonumoHanbHO B cucteMe DVB-H gonyckaetca npuMeHATb BCe KOHUrypaunm naeHTngukaTropa 30Hbl
BewaHus celljd B cootBeTcTBMM C [4] (4.6.2.10), NOo3BOASAKOLWErO naeHTUMLMpoBaTb Nepegaryunk, n3ny4varo-
WM curHan BelaHns, n CUrHamnsaLmo o napaMeTpax nepegayn, KoTopble ycTaHoB/eHbl B (4) (4.6).

B pononHeHun k pexvnmam 2K n 8K B cucteme DVB-H npegycmoTtpeH pexum 4K, napameTpbl yHKUNA
M CUTH&U10B KOTOPOr0 A0/DKHbI OblTb B COOTBETCTBUU C [4] (MpunoxeHue F).

8
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4.4 KaHanbHbIli ypOBeHb

[Jeivitarpammbl [P fO/MKHBI  MHKaNCy/IMpoBaTbCA B CEKUMWM MHOFOMPOTOKONIbHOW UHKaNcynauum
(MPE). MapameTpbl kaHa/ibHOro ypoBHA MPE A0/kHbl 6bITb B COOTBETCTBUM C pa3gesioMm 6 HacTosuero
cTaHgapTa.

XapakTepucTUKNU MHOronpoToKOSIbHOW MHKancynsaumum PSI n S| gomkHbl 6bITb B COOTBETCTBUN C 6.2 Ha-
cToswero crtaHgapTa.

MapameTpbl OTO6paXeHUsa Tuna NoToKa AO/HKHbI ObITb B COOTBETCTBUM C 6.3 HACTOSALEro ctaHaapTa.

KBaHTOBaHWe BpeMeHU AO/HKHO NPUMEHATLCA K 3/IeMEHTapHbIM MNOTOKaM, nepeHocswmnm cekunm MPE.
MapameTpbl KBAaHTOBaHUA BpeMeHW onpefensoTcs B 6.4 HacTosLWero ctaHgapTa.

Mpsamasa Koppekums oWwnboK B 3NeMeHTapHbIX NOTOKax, nepeHocawmx cekunmn MPE (MPE-FEC). npwu-
MeHsieTCsl OnuMoHasibHO. MapameTpbl MPE-FEC fo/mkHbI 6bITh B COOTBETCTBUM C 6.5 HacTosLWwero ctaHgapTa.

4.5 NHdopmaunsa o cnyxbe

MapameTpbl MHoOpMaumn o cnyxbe cuctembl DVB-H fomkHbl 6bITb B COOTBETCTBUM C [6].

MpumevyaHne — WHpopmaumsa o cnyxbe cuctembl MMeeT AECKPUNTOP HA3EMHO CUCTEeMbI BeLaHua terrestrial_
delivery_system_descriptor [B cooTBeTCTBUM C [6] (6.2.13.4)]. KOTOpbIi COAEPXKUT cneynduryeckme 31eMeHTbl CUCTEMbI
DVB-H, BknoyvatoLme B cebsi cnegytowime napameTpbl:

LleHTpasibHOI paanoyacToThl;

non0Chkl NPONyCKaHUs:

npuopuTteTa notoka:

KBAHTOBaHWS BPEMEHN.

npyMeHeHna win HenpumeHenna MPE-FEC:
BMa co3Be3aus;

nepapxun nHgopmaumu;

OTHOCUTE/IbHOW CKOPOCTN KOAMPOBaHUSA:
BEJ/INUMHBI 3alNTHOTO UHTepBana:

pexuma nepegauu.

B cucteme DVB-H fgosixeH Mcnonb30BaTbCs MOJHbIV NepeveHb AeCKPUNTOPOB 30HbI BewaHus (cell list
descriptor), onpegesieHHbIN B COOTBETCTBUM C [6] (6.2.7).

Mpu mncnonb3oBaHun B cucteme DVB-H kBaHTOBaHus BpemMeHu (06s3aTesnibHoro) u MPE-FEC (on-
LMOHaNbHOr0) A0/IKEH ucnonb3oBaTbca aeckpuntop time_slice_fecjdentifier_descriptor B cooTBeTCTBUN
c [1] (9.5).

Mopaepxka o6HapyxeHusa cnyx6 cuctembl DVB-H B TpaHCNOPTHOM MOTOKe obGecneunBaeTcs nepeja-
yeil coobLlieHnsa O nepefaye Takux cnyx6 B Tabnuue mnsseweHns IP/MAC (INT). nepegasaemoli B AaHHOM
TpaHcnopTHOM noToke. MapameTpbl Tabnvubl INT fo/kHBI 6bITb B COOTBETCTBUM C [1] (pa3gen 8).

Mopaepxka XaHAoBepa MexAay TPaHCMOPTHbIMM MOTOKaMU C OAMHaKOBbIMW CETEBbIMU MAEHTUUKa-
Topamu ID B cnyyae, ecsiv 30Hbl OGCNYXUBaHNA TPAHCNOPTHbLIX NOTOKOB NepekpbIiBaloTCA, obecneynBaeTcs
aHoHcupoBaHueM IP/MAC-noTokoB B Tabsmuyax INT TpaHCMOPTHbIX MOTOKOB, MepeHOoCAWNX cnyx6bl DVB-H
[OJ151 KaXKO0ro c/iyyast Ha/ToXXeHUS 3TUX TPAHCMOPTHbIX NOTOKOB.

Moppepxka xaHAoBepa Mexay TPaHCNOPTHbIMW MOTOKaMW, MpuHagnexawmnumm pas/indyHbIM CeTaMm,
obecneunBaeTcs B C/lydae, eCNN 30Hbl OGCYXUBAHUA 3TUX TPAHCMOPTHbLIX MOTOKOB, NEPEHOCALLUX CAYX-
6bl DVB-H, nepekpbiBaloTca. Tabnuubl INT Takmx TPaHCMOPTHbIX NMOTOKOB AO/HXHbl aHOHCUPOBATb MOTO-
kn IP/IMAC. Kaxgblii U3 Takmx TPaHCMOPTHbIX MOTOKOB A0/hKeH aHoHcuposaTtb NIT, gonyctumble gnsa gpy-
rmx ceten.

4.6 OgHOYaCTOTHbIe ceTu

Ana paboTbl B ogHO4YacTOTHbIX ceTax (SFN) cuctembl DVB-H gonyckaetcss Mcnosib3oBaHMe MeTo[0B
CUHXPOHM3aumMa MoaynsaTopa u nepegatyvka B COOTBETCTBUM C [7].

NMpumeuaHue — [omkHa NOALEPXMNBATLCA CUTHANU3ALMSA NONS tpS_Mip. coaepxalwascs B 6utax P2 n 6utax
P15, P16. xapakTepusyLmx NnepeMexeHne u curHanmnsayuo cuctemsl DVB-H, B cootBeTcTBUM C [7] (pasgen 6).

5 MpuHumnbl peanusaymn cuctemsl DVB-T

MpuHumnbl peannsaunn cuctembl DVB-T onpegenstoTcs B cooTBeTcTBMU C [4], [8].
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6 [MMapamMeTpbl KaHa/IbHOrO YPOBHS

B cootBeTcTBUM C (1], [5] Ha KaHaNbHOM ypoBHe cucteMbl DVB-H BbINONHAIOTCA crieayoLwme onepauuu:
- My/NbTUNPOTOKO/IbHAA MHKaNcynsaums geirarpamm;

- KBaHTOBaHVe BPeMEHMU;

- npsimas 3awmTta oT owmnb6ok MPE-FEC.

6.1 [MapameTpbl MHOFOMNPOTOKO/IbHOW MHKaNCynaunum

[JenTtarpammbl IP nHkancynvpytotcs B cekuun datagram_section. coBMecTMble C hopmMaTom CeKLuii
DSMCC_section gns 4acTHbIX AaHHbIX (B cOOTBeTCTBMM C [9]). MapameTpbl OTOOGPaKEHUSA CEKUMNA B NakeTbl
TpaHcnopTHoro notoka MPEG-2 onpegeneHbl B cOoTBETCTBUM C [10].

CuHTakcuc n cemaHTuka datagram_section onpegeneHsl B Tabnuue 1.

Ta6nunuya 1— CuHTakcuc n cemaHtuka datagramsection

CvHTaKeuc Konnyectso 61ToB MHeMOHVKa
datagram_section() {
table_kJ 8 uimsbf
section_syntaxjr>dicalor 1 bslbf
privatejrvdicator 1 bslbf
reserved: 2 bslbf
section_length: 12 uimsbf
MAC_address_6 8 uimsbf
MAC_address_5 8 uimsbf
reserved: 2 bslbf
payload_scramblir>g_cootro! 2 bslbf
address_scramWing_control 2 bslbf
LLC_SNAP_flag 1 bslbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
MAC_address_4 8 uimsbf
MAC_address_3 8 uimsbf
MAC_address_2 8 uimsbf
MAC_address_1 8 uimsbf
if (LLC_SNAP_flag == *1") {
LLC_SNAP()
}else {
for <=0jj<N1j++) {
IP_datagram_data_byte 8 bslbf

10
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OkoHuaHve Tabnuubl 1
CuHTaKeyc Konuyectso 61ToB MHeMoHuKa
if (section_number == last_section_number) {
for (j=0;,<N2:j*+) {

stuffing_byte: 8 bslbf

}

if (section_syntax_indicator == *0") {

checksum: 32 uimsbf
} eise {

CRC_32: 32 rpchof

}

CemaHTuMKa cekumii datagram_section:

tablejd: Mone 8 6uToB, B KOTOPOM AO/MKHO 6bITb ycTaHOBNEHO OX3E (cekumn DSM-CC c YacTHbIMU
[AaHHbIMU B cOOTBETCTBUN C [9]).

section_syntax_Indicator: Mone 1 6UT. 4O/HKHO 6bITb YCTAHOBNEHO B COOTBETCTBUM C [9].

privatejndicator: Mose 1 6UT. 4O/MKHO BbITb YCTAHOBIEHO B COOTBETCTBMUM C (9).

reserved: MNMone 2 6uTa, AO/HKHO ObITb YCTAHOB/IEHO «11».

sectionjongth: Mone 12 6uToB, [O/HKHO 6bITb YCTAHOB/IEHO B COOTBETCTBUM C [9].

MAC_address_[1..6]: Mone 48 6utoe coaepxut MAC-agpec HasHavyeHns. MAC-agpec oparMmeHTUpo-
BaH B6 o6nactsax no 8 6utos, 0603HaveHHbIX OT MAC_address_1 go MAC_address_6. NMone MAC_address_1
COAEPXUT CTaplwmnii 3Havawmini 6ant MAC-agpoca. a MAC_address_6 cogepxuT mnagwmnii 6aiAit. Ha pucyH-
Ke 4 nokasaHo oTobpaxeHune 6ainTa MAC-agpeca B ceKUMsX Nosnei.

MpumeyaHne — TMopsgok 6UToB B HaliTax He peBepcupyeTcs, camblili cTapwuii 6uT (MSB) kaxpgoro 6aiTta
nepefaeTcst NepBbIM.

MSB LSB

PucyHok 4 — OTob6paxeHue 6aiitoB MAC-agpeca B Nonsx cekunu

Mons MAC_addross cogepxaTt OTKpbITbIi UM 3awmdpoBaHHblii MAC-agpec. Kak ykasaHo B nose
address_scrambling_control.

payload_scrambling_control: Mone 2 6uta onpeaensieT pexmm CKPeMG/IMPOBaHUS NOSE3HOM Harpy3Ku
cekuum. MonesHasa Harpyska cekuuu HaunmHaeTtcs nocne nons MAC_address_1. oHa He BK/HOYaeT KOHTPO/ib-
Hyto cymmy unm none CRC 32. KognpoBaHue nons B COOTBETCTBUM € Tabnuuein 2. MeToa ckpembanpoBaHns
onpegenseTca nonb3oBaTesieM.

u
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Ta6bnunya 2— KoguposaHue nons payload_scrambling_contrd

BenununHa paytoad_scram bling_conlrol
00 He ckpemb6nupoBaHo
01 OnpegenseTcsa cnyx6om
10 OnpegensieTcsa cnyx6oi
11 OnpegensieTca cnyx6oi

address_scrambling_control: MNone 2 6uta onpegensieT pexum ckpem6smpoBaHus MAC-agpeca B
COOTBETCTBUY € Tabnuuein 3. 3To nNone obecneumBaeT AnHamumyeckoe nameHeHne MAC-agpecoB. Micnonb3ay-
eMbIM MeTOAOM CKPeMO6/IMPOBaHNA ABNAETCA METO/, No/b30BaTess.

Ta6nwunuya 3 — KoguposaHue nonsa address_scrambling_control

BenuuunHa address _scrambling_control
00 He ckpemb6nupoBaHo
01 Onpegensietca cnyx6oi
10 OnpegenseTcsa cnyx6oi
11 OnpegensieTcs cnyx6oi

LLC_SNAP_flag: ®nar 1 6ut. Ecnn aToT chnar yctaHOBMEH B «1». NONE3HYH Harpysky NepeHocsT
LLC/SNAP uvHKancynmpoBaHHble geiitarpammbl nocne nons MAC_address_1. Ctpyktypa LLC/SNAP ykasbl-
BaeT TN nepefaBaeMoil geTarpammbl. Ecanm aToT donar yctaHoBMeH B «0». cekuus fo/mkHa cogepxatb IP
pelitarpammbl 6e3 nHkancynaumm LLC/SNAP.

current_next_indicator: Moso 1 61T, 4O/HKHO ObITb YCTAHOB/IEHO 3HAaYEHMe «1x».

section_numbor: MNone 8 6utoB. Ecnn geritarpamma NepeHOCUTCS B HECKO/IbKUX CEKUUSIX, TO 3TO
none ykasbiBaeT NOJIOXEHUE CeKUnM B NpoLecce hparmeHTaunmn. B npoTMBHOM criyyae OHO ycTaHaB/MBaeT-
CSl B HOMb.

last_section_number: MNMone 8 61UTOB ykasblBaeT HOMep MOCAeAHEN CeKuumn, KoTopas MCMnosb3yeTcs
ONs nepefayn geinTarpamm, TO eCTb HOMep NocnefHer cekuumn npouecca parmeHTauum.

LLC_SNAP: 3Ta CTpyKTypa 40/DKHA coAepxXaTb AeiTarpammy B COOTBETCTBUN C yNpaB/ieHNEM lornye-
ckuM KaHanom (Logical Link Control; LLC) B cooTBeTCTBUM C [11] N TEXHUYECKMMUN XapaKTepPUCTUKaMM TOYKU
npucoeanHeHmns K cybcetn (SubNetwork Attachment Point; SNAP) B cooTBeTcTBUM C [12].

Ecnn nonesHas Harpyska cekuum ckpemb6nmpoBaHa (cM. payload_scrambling_mode), 10 3TK 6aiiTbl
TaKxe CKpemMbMpoBaHsbl.

IP_datagram_data_byte: 3Tu 6aliTbl cogepxat gaHHble aeiTarpammbl. ECnv nonesHas Harpyska cek-
umm ckpembnupoBaHa (cMm. payload_scrambling_mode), To 3T 6aiiTbl Takke CKPeMOB/IMPOBaHbI.

stuffing_byte: Mone 8 6uToB ONUMOHa/ILHOE, 3HAYEHNE NONA He YTOUHAeTcA. Ecnu nonesHaa Harpys-
Ka cekummn ckpembnmpoBaHa (cM. payload_scrambling_mode), To 3TK 6aliTbl Takke CKpeM6anMpoBaHbl. OHU
[OMKHBbI cofencTBoBaThb LWMPOBaHNIO 6/10KOB 1 06paboTKe AaHHbIX.

KonnyectBo ncnonb3yembix stuffing_bytes fonxHbl yA0BNeTBOPATL TPe60BaHMAM BblpaBHMBaHUA faH-
HbIX. onpegeneHHbIM B data_broadcast_descriptor.

checksum: lMone fo/MKHO 6bITb YCTAaHOBMEHO B COOTBETCTBUM C [9]. [Mone paccunTbiBaeTcs No Beel
datagram_section.

CRC_32: MMone [O/MKHO ObITb YCTAaHOB/IEHO B COOTBeTCTBMM C [9]. Mone paccuuTbiBaeTcsl No Bceil
datagram_section.

6.2 XapaKTepuCTUKM MHOTONpPOTOKONbHOW nHkancynauum PSI n Sl

Mepepaya geliTarpamm AaHHbIX CYXObl BeljaHnsa JO/DKHA VMHANLMPOBATLCA BK/IHOUYEHVMEM OAHOIO Un
HECKOJIbKMX JeCKPUNTOPOB AaHHbIX BelwaHua (data_broadcast_descriptor) B S| (B cootBetcTBUM C [6]. [13]).
Kaxablii feckpunTop A0/MKEH ObiTb CBA3aH C MOTOKOM MAeHTUMKaTopom component_tag. B yacTHocTW.

12
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3HayeHWe nosa component_tag AO/MKHO 6bITb MAEHTUYHO 3HAYEHMIO MoAs component_tag geckpuntopa
stream_identifier_descriptor (B cooTBeTcTBUU C [6]). KOTOPbIE MOTYT NPUCYTCTBOBAaTL B Tabnuue kapTbl Npo-
rpamm PS| Ans NOTOKa, KOTOPbIA UCNonb3yeTcs AN15 nepejayn geitarpamm.

6.2.1 CuHTakcuc n cemaHTuka geckpuntopa data_broadcast_descriptor

Hwuxe npeacTaBfieHbl CUHTAKCUC U ceMaHTuKa geckpuntopa data_broadcast_descriptor.

data_broadcast_ld: B none gosxHo 6bITb ycTaHOBIeHO 0x0005. ykasbiBatoLee Ha NpMMeHeHue cneym-
orKaLuMm MHOrOMPOTOKO/IbHOW MHKancynsumn (B cootseTcTBun ¢ [13]).

component_tag: Mone nMmeeT Takoe Xe 3Ha4YeHWe, Kak U nose component_tag o6nactu streamjdenti-
fier_descriptor, 3T nonsi MoryT NpuUcyTCTBOBaTh B cekumn PSI cocTaBa nporpammbl 415t NOTOKA, N0 KOTOPOMY
nepegaHbl AaHHble BeLLaHUs.

soloctorjength: B none gosmxHo 6bITb ycTaHOB/eHO 0x02 selector_byte. CeniekTopHble GaiiTbl nepe-
patoT cTpykTypy multiprotocol_encapsulalion_info, koTopas onpegeneHa B Tabnuue 4.

Ta6nunya 4 — CuHTakcuc cTpykTypbl multiprotocol_encapsulation_info

CuHTakcuc Konuuectso 6utoB MHeMoHUKa

multiprotocol_encapsulation_info () {

MAC_address_range 3 uimsbf
MAC_IP_mapping_flag 1 bslbf
alignmentjndicator 1 bslbf
reserved 3 bslbf
max_sections_per_datagram 8 uimsbf

CemaHTuMKa CTpykTypbl multiprotocol_encapsulationjnfo:
MAC_addross_range: lNone 3 61Ta ykasbliBaeT KOM4ecTBO GaiiToB MAC-agpeca. KOTOPOe MUCMO/b3y-
eTcs cnyx6oit ansa anddepeHumpoBanus NpueMHnkos. KogmupoBaHue nois B COOTBETCTBUMN € Tabnuueii 5.

Ta6bnuya 5— KoguposaHue nons MAC_address_range

MAC_address_range BailTbl feiicTBuTeNbHOro MAC_address
0x00 3ape3epBupoBaHo
0x01 6
0x02 6.5
0x03 6.5.4
0x04 6.5.4.3
0x05 6.5.4.3.2
0x06 6.5.4.3. 2,1
0x07 3ape3epBupoBaHo

MAC_IP_mapping_flag: ®nar 1 6ut. 3T0T hnar yctaHaBnmBaeTcs B «1», ecnn gnsa otobpaxeHuns MAC
ncnonb3yeTcs IP. kak onMcaHo B COOTBETCTBUM C [14] gns rpynnoBoii agpecaunn IPv4 n gns MHoOroagpecHom
paccbinikm agpecos IPv6 (B cooTBeTcTBUM C [15]). Ecnm aTOT dhnar yctaHoBAeH B «0», TO napameTpbl 0OTO6pa-
xeHna MAC-agpecoB B IP-agpeca HacToAWMA cTaHapT He onpeaenser.

alignmentjndicator: None 1 6uT, yka3blBaeT Ha NapamMeTpbl BblpaBHMBaHWA, KOTOPOE BbIMOJIHAETCA
Mexay 6aitamun datagram_section 1 6anTamu TpaHCNOPTHOro NoToka. KognpoBaHue nons B COOTBETCTBUN C
Tabnuuei 6.
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Ta6bnunya 6— KoguposaHue nonsa alignmentJndicator

BenunuuHa BbipaBHUBaHue B 6uTax
0 8 (No ymonyaHuio)
1 632

reserved: Mone 3 6uTa, AO/HKHO ObITb YCTAHOBEHO «111».
max_sections_per_datagram: lMNosie 8 6UTOB, yKa3biBaeT MakCUMasibHOE YMCSIO CEKLMIA, KOTOpble MO-
ryT 6bITb MCMO/Ib30BaHbI 47151 BbINOJIHEHWSI OAHOIO 6/10Ka AeiTarpammbil.

6.3 MapameTpbl 0OTOGpPaXxeHUs Tuna noToka

MpucyTcTBYE NOTOKA, COAEPXKALLEro MHOrONPOTOKO/IbHbIE AaHHble B CYX6e, AO/MKHO 6biTb YKa3aHo B
CeKUMM OTOBPaXeHUs1 NPOrpamm 3Tol CNyxGbl YCTAaHOBKOW 3HayeHWs TUna 3Toro notoka OxOD (B COOTBeET-
cTBUM ¢ [9]) NN 3HAYEHNSA, ONpeseIeHHOro Nob30BaTeseM.

6.4 KBaHTOBaHWe BpemMeHU

6.4.1 XapaKtepucTtukn metoga flenbta-T

MeTtog AenbTta-T npegycMmarpuBaeT CUTHa/IM3aUMIO faHHbIX B 3aro/loBKe CEKUUM O Be/IMYMHe uHTepsa-
fla BpeMeHU OT Havasia cekumm nony4veHHon nadykm MPE (nnn MPE-FEC) go Hauana cneaytouer navku, 4to
obecneumBaeT MPUEMHUKY NOJyYEHNE 3TUX AAHHbIX CUTHa/IN3aUnn U HeYYBCTBUTE/IBHOCTL NPUEeMHMKa K Mo-
CTOAIHHbIM 3aZlepXXKam B TpakTe nepefadn cucrtembl DVB-H.

Mauka xapakTepusyeTtcsa crefylolWnmMmm napamerpamu: Pasmep nayku. NMpoaokuTeNnbHOCTb Nayvku,
MponyckHas cNOCOB6HOCTbL Naykn n Bpemsa BbIkNtOYeHNA. BbicOkasa rmbkocTb MeToga flenibTta-T noafepxu-
BaeTCs BO3MOXHOCTbIO MCMO/Ib30BaHUS MepeMeHHbIX 3HaYeHul napaMeTpoB Mayky Kak A/ pasHbIX 3/1eMeH-
TapHbIX NOTOKOB, TaK U MeXAy Navykamu B 3/IeMEeHTapHOM MOTOKe.

Mepepava 3HaueHwnii Jenbta-T B cekunm MPE (unn B MPE-FEC) ynpouwaeT CUHXPOHM3ALMNIO TaKTOBbIX
YacToT nepegaTynka n npuemMHuka. NprumeHeHne metoga flensta-T NO3BONSAET MPUEMHUKY NOAAEPXKMBATb [,0-
CTaTOYHYIO TOYHOCTb CUHXPOHMU3ALMUM TOMILKO Ha MHTepBasie BpemMeHn BbIK/HOYEHUSA, NOCKOMbKY reHepaTop
TaKTOBOW 4acTOTbl NPYEMHMKA Nnepe3anyckaeTca Kaxkaol cnegytoller naykoi. PaspelueHne curHanmsaumm
Delta-T pekomeHayeTcs NpUHUMaTb paBHbiM 10 mMc.

B 3aronoBke cekuun MPE none 6 6GaitoB BblgeneHo ana MAC-agpeca. [nuvHa WUCMosib3yeMoro
MAC-agpeca coobuiaeTtcs B geckpuntope data_broadcast_descriptor. BctaBneHHOM B Tabnuubl SDT nnm EIT.
MunHumanbHasa gnuHa MAC-agpeca cocTaBnsieT oguH 6aiiT. MNapameTpbl YeTbipex U3 NATM 6ainToB onpeaene-
Hbl B HacToswem ctaHgapTe. OHM cogepxaT napameTpbl KBaHTOBaHUA BpeMeHn 1 MPE-FEC. Mepepgayva yno-
MSHYTbIX NATK 6aliToB 065A3aTe/ibHa He3aBUCMMO OT TOro, MCMO/b3YHTCA 1N OHU A5 Nepefadun MAC-agpeca
VN HeT.

B cnyuyae MHoroagpecHbix noTtokoB IP nepepavya MAC-agpeca sABAseTCA W3ObITOYHOM, TaK Kak
MAC-agpec BbINOMHAET (PYHKUMIO TPynnoBoro IP-agpeca MHOroagpecHoi nepegayn. Ans Bcex notokos IP
3arofioBOK fgeiitarpammbl IP cpa3y nocne 3aronoBka cekumn MPE BktodvaeT IP-agpeca agpeca UCTOYHUKA
N HasHayeHWsl, OAHO3HAYHO onpegensiowme NOToK IP. MPUeMHUK MOXeET UM NOMHOCTBIO NPOUrHOPMPOBaTb
MAC-agpec, dpunbTtpys IP-agpeca, nnm ncnonb3oBaTb ogHobaliToBbli MAC-agpec. 4Tobbl pa3feiMTb NOTOKN
IP B 3nemMeHTapHbIi NOTOK.

B nnoxux ycnoBusx npuema 4acTu nadek MoryT 6biTb NOTEpPsiHbl. B 3TOM cny4vae npuemHuk 6yaet
BbIHY)XE€H OCTaBaTbCA B PeXUMe oXxugaHusa cneaytouien nauku. C Lenblo ycTpaHeHNsA Takux cnyyaeB 3Ha-
yeHune Delta-T (BMecTe c ApyrMMun napameTpamMy BPEMEHW) OO/MKHbI AOCTaBMAATLCS B 3aro/lIOBKE KaXaown
Cekuun B nayke. flaxxe B O4EHb M/1I0XMX YC/IOBUAX Npuema, ecnun 6yaeT npuHATa TO/IbKO OfHa CEKUUSA, MOXHO
nosyuntb Heobxoaumyk uMHopmaumio o BenndmnHe Delta-T n obecneuyntb nNpefycMOTPEHHOEe 3Heprocobe-
pexeHue.

OTMeueHHas Bbllle HE3aBUCUMOCTb Be/IMYMHbI MHTEPBasia BpemMeHu, onpeaenseMmoro metogom Delta-T
OT NOCTOSIHHOW 3a4ePXKN, OQHAKO OrpaHNyYMBaEeTCsa ApPOXaHNeM (LXXUTTEPOM) BENNYMHbI 334E€PXKM NaYKn Cek-
UM, NnokasaHHOM Ha pucyHke 5. [laniee 3To ApoxaHue byaeT o603HavaTbCca Kak ;xnTtTep Delta-T.
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Oxurrep
Henbta-T Aenvta-T

3agepxka
CUHXpOHM3aLun ECM

PucyHok 5 — BpemeHHas gunarpamma pxuttepa JenbTa-T Figure 6:

B kauecTBe fOoNyCTUMOro 3HadeHns pkuttepa Delta-T MOXHO NPUHATL BE/IMUNHY, paBHyo 10 MC. YMeHb-
LeHVe 3TOM BeSMUMHbI HeuenecoobpasHo, Tak Kak OHa He npeBbllaeT TUNMYHOe 3HayeHne Axutrepa Bpe-
MEHU CUHXPOHMU3aLNN.

Bpems CMHXPOHM3aLMN 3aBUCUT OT KOHKPETHOWM peanunsaumn 1, Kak NpaBuio, 3aMeTHO N3MeHSAEeTCS OT
opmata curHana DVB-H. Hanpumep, B cnyvyae DVB-T BpemMs CUHXpPOHM3aL MW OLeHNBAEeTCA paBHbIM OT
150 go 250 mc. OHO BK/IOYaeT B cebsi OLeHKN: BPeEMEHU cxBaTbiBaHUA cuctembl PAMNY npunemHnka — 10 mc,
BpeMeHu cTabununsauymm cuctembl APY npveMHuka — 20 MC. BPEMEHU CUHXPOHM3aLMM nNpuvemMa cumBsosa
OFDM — o1 50 go 100 mc. Ansa cniyx6, 3awmileHHbIX CUCTEMOl YCIOBHOIO [0CTYNa, AO/HKHO YUYNTbIBATLCSA
BpeMs CMHXpoHu3aumm ECM c yyeTom BpemMeHUW, Heobxoammoro Ans obpabotkm ECM npu chopmmpoBaHum
ynpaBsoLLero cnosa ANa geckpeMbnpoBaHUa nakeToB AaHHbIX. [Mepuog noBTopeHns ECM ana cnyx6 c
KBaHTOBaHMEM BpPeEMeHWN ycTaHaBMMBaeTCs B cooTBeTCcTBUM C [1] (9.2.2).

TepMuHan, KOTopblii cnocobeH 6ydepn3npoBaTb NakeTbl AaHHbIX B (hOpMe CKPeMOIMPOBaHHbIX nake-
TOB. MOXeT o6ecneunTb 60M1ee KOPOTKOe BPEMSA CUHXPOHU3ALNKN, TaK KaKk NPUEMHUK HE HY>XHO BK/ItoYaTb ANA
ob6paboTkn ECM nepepg nayvkon.

Mpn N3BECTHOI BENNYMHE MaKCUMasIbHOTO 3HayeHuss mkutTtepa Delta-T B cootBeTcTBUM C (1] (9.2.3)
pPEKOMeHAyeTCs MPUHATb BeIMYMHY Heob6XOoAMMOro 3anasfblBaHusa Mavyku OTHOCUMTEesIbHO BenunuuHbl Delta-T,
nexalwuyto B uHTepsasne (0,5— 0.75) BennunHbl gxntrepa Delta-T.

6.4.2 MapameTpbl Naykv U BPeMeHU BbIK/TIOYEHUSA

Pasmep naykum He [O/KEH MpesbiWwaTtb AOCTYNHOrO pasmepa namatu B rnpueMHuke. [Na nofnepxku
OflHOBPEMEHHOrO Npuema HeCKOsIbKMX 3/1IeMeHTapHbIX NMOTOKOB C KBaHTOBaHWeM BpPeMeHW A1 KaXAoro ase-
MEHTapPHOro NOTokKa MoXeT noTpeboBaTbCsi 6ydhep eMKOCTbio 2 MOUT.

Cnyx6bl C YCMOBHbIM AOCTYNOM TPebytoT, YTO6bI NPUEMHUK MPUHUMa HE MeHee [BYX NMOTOKOB: MOTOK,
coepxalunii ckpeMbaMpoBaHHble CyX06bl, 1 MOTOK, cogepXalunii cooblieHs EMM. Oba notoka nepepga-
l0TCA B NakeTax ¢ pasnnyHbimu PID. CoobweHnsa ECM nepepgatoTcs HenpepbiBHO. MNPUEMHVK SO/DKEH BK/tO-
UnNTbCA 3abn1aroBpeMeHHO, YTO6bI NPUHATL O4HO coobuieHne ECM go npuema ckpemMbanpoBaHHOro naketa
[aHHbIX. Ha pycyHKe 6 nokasaHbl OCHOBHble nNapameTpbl Nayku.

AnuTenbHOCTb
nauku Bpems Bbik/lOYEeHNS
I

MponyckHas
CrnocobHOCTb
(ckopocTb)
nayku

PrcyHok 6 — OCHOBHble napameTpbl nayku
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Pasmep nauvkun (Burst Size) ykasblBaeT Ha KONMM4YeCcTBO GMTOB B NakeTe CETEBOro ypoBHs. Butbl ceTe-
BOrO YPOBHA COCTOAT M3 BUTOB CEKUMN NonesHol Harpysku. Kaxagasa cekums MPE wnn MPE-FEC cogepxut
16 6aiitoB 3arosioBka 1 CRC-32. CuntaeTcsa 4ONyCTUMOWM A0S HENPOU3BOAUTENbHbLIX 3aTpaT (3arosioBka u
CRC-32) oTHOCUTeNIbHO pa3mepa Aelitarpammbl IP. paBHOW 4 %.

MponyckHas cnocobHOCTb (CkopocTb) navku (Burst Bandwidth, Bitrate) cooTBeTcTBYeT Npu6an3n-
Te/IbHOW MrHOBEHHOU NPOMNYCKHOW CNOCOBHOCTM (CKOPOCTM NepeAayn) Npu nepegaye naketa B UCMOSb3yeMOM
3/71eMeHTapHOM NOTOKe NPV KBaHTOBaHUM BPEMEHU.

MocTosiHHaa nponyckHasa cnocob6HocTb (Constant Bandwidth) cooTBeTcTBYeT cpefHeit NponyckKHo
CNOCOBHOCTK, HEOBXOANMON ANA Nepefayn 3/1eMeHTapHOro NOToka (B OTCYTCTBME KBAHTOBaHWSA BpPeMeHW).
Mpu Pasmepe naykun 1 M6uT AnutenbHocTb nadkm (Burst Duration) coctaBut 1.04 ¢ C y4eTOM AONN He-
NPOV3BOAMTENbHBIX 3aTpaT, paBHo 4 %.

MakcumanbHaa AnnTesibHOCTL nadkn (Maximum Burst Duration) Kak MHTepBas BpeMeHU Mexay
MOMeHTaMun BpemeHn T, 1 T2 nokasaHa Ha pucyHke 7. BennumHa MakcumasibHOW ANINTENbHOCTU Nayvku
[,0/DKHA CUTHAIM3NPOBAaTLCA A8 KaKA0ro KBaHTOBAHHOIO BO BPEMEHUN 3/71EMEHTAPHOro NoToKa.

MakcumansbHas
ONNTENbHOCTb Navku
(max_burst_duration)

Aenbla-T

PucyHok 7 — MakcumasibHas ANNTEeNbHOCTb Nadku

B cOOTBETCTBUM C PUCYHKOM 7 Mayka He A0/DKHA HaYMHATbCA paHee MOMeHTa BpeMeHu T, 1 He AO/hKHA
3aKaHuMBaTbCsl paHee MOMeHTa BpeMeHu T2. MOMeHT BpeMeHn T, COOTBETCTBYET OKOHYaHUIO MpeablayLueit
naykn. MakcrmasibHast 4/IMTEeNIbHOCTb Nayky onpefenseTcs Kak:

T2=T, + max_burst_duration.

B nnoxmx ycnoBusx npuema npMeMHUK MOXeT UCMOo/b30BaTh 3Ty MHOPMauMo A5 OLEeHKU MOMeHTa
BPEMEHU OKOHYaHUA Mayku.

Mpu BKNOYEHUU NPUEMHMKA AN Ha[EeXHOro pasfesieHns nadvek gpyr oT gpyra crnefyouias navka He
[0/MKHa HauMHaTbCa paHee 12 Tekyulero naketa. MNoBblWeHHAsA HAAEXHOCTb pasjesnieHns nadyek Heobxoamma
npun ncnonb3osaHun MPE-FEC.

MpuMeuyaHne — ITOT NapameTp MOXET GbiTb UCMO/Bb3OBAH AJ/151 MOAAEPXKKM NPUEMA NPY BESINUNHE LKUTTepa
JesbTa-T [0 HECKOMIbKUX CEeKYHS.

YnpouieHHble hopmy bl 418 pacyeTa ASIUTEeNIbHOCTU NaYvky, A/INTE/TbHOCTU BPEMEHU BbIK/IHOYEHUA U [,0-
CTVXXMMOI 3KOHOMWUW 3HEpPrnm B cooTBeTCcTBMM C [1] (9.2.3).

Ecnn Pasmop nayku coctaBnset 2 M6uT (oueHka no MPE n MPE-FEC cekuMsM None3Hol Harpysku)
n MponyckHasas cnocobHOCTb Naykm 15 M6uT/c (OueHKa Mo CBA3aHHbLIM TPAHCMOPTHbLIM MnakeTam), TO Mak-
cuMasibHaa A/INTe/IbHOCTb Nayku coctasuT 140 mMc (OT Hayana NepsBoro TPaHCMOPTHOIO NakeTa A0 KOHLua no-
cnepHero). Ecnn anemeHTapHbIW NOTOK HECET OAMH NOTOK CNYXO6bI NPY NMOCTOSAHHOM MPOMYCKHOWM CMOCOBHOCTU
350 k6t 1 MPE-FEC He nogaepxuBaeTcs, TO cpegHee BpeMs BbIKIHOUYEHNS cOcTaBuT 6 ¢. B npegnonoxexHnn
BE/INYMHbI BPEMEHUN CUHXPOHM3auuKW, paBHol 250 Mc. BeNNYMHBLI gxutTepa fenbTta-T. paBHoOii 10 MC. 3KOHO-
MUsi NOTPe6NAEMOli 3HepPrMM MoxeT cocTaBuTb 93 %. BenuunHa gxunttepa fenbta-T oka3biBaeT HEGO/bLUIOE
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B/IMSIHME Ha SKOHOMUIO NOTpebnseMoli aHeprum — n3MeHeHue 3HavyeHus gxutrepa ot 0 4o 100 Mc ymeHbLua-
eT aHeprocb6epexeHune ¢ 94 % o 92 %.

6.4.3 Toppepxka nepekntoyvYeHns Mexay TPaHCNOPTHbLIMN NOTOKaMM

B cnyuyae nepegaun notoka B popmate DVB KBaHTOBaHME BpeMeHW MO3BOJISAET NPUEMHUKY KOHTPO-
nupoBaTb Apyrve TpaHCMOPTHble NOTOKW, He npopbiBas obcnyxuBaHue npuema. 3a Bpems Mexagy nadka-
MU NPUEMHUK MOXET BbINOMHATL NMOUCK APYTUX JOCTYMHbIX CUTHA/I0B, CPaBHUBATL YPOBHN CUTHaNOB U faxe
nepekioyaTbCA Ha Apyrne TpaHCrnopTHbIE MOTOKW, He npepbiBas o6cnyxmBaHne npuema. O6paboTka Takmx
3a4a4 MOXeT yxyAWnTb napameTpbl aHeprocbepexeHuns. OgHaKo yuynTbiBas, Y4To A1 npuemHrka DVB-T He-
06xoAuMoe BpeMsi MPOBEPKU CUTHaa Ha OAHOW yacToTe, Kak MpaBusio, He npesblwaeT 20 MC, UCMONb3yA
VHTEINEKTYa/IbHble METOAbl MOHNUTOPUHIA MOXHO COKPaTUTb KOIMYECTBO NPOBEPAEMbIX YAaCTOT N COXPaHUTb
BbICOKME MapamMeTpbl 3HeprocbepexeHns C NOBbILEHNEM YCTORUYNBOCTUM CUHXPOHM3ALMM NaYKM.

[anbHelillee paccMOTpeHVe nNapameTpoB CUHXPOHM3AUUN Navuku BbIXOAUT 38 PaMK/ HaCTOSILLLEro CTaH-
papTa.

6.5 MapameTpbl NPSIMO 3alUTbI OT OWMGOK NPU MHOTOMPOTOKO/LHOM MHKaNCynaumm
(MPE-FEC)

MPE-FEC npumeHsieTca Ans NogAepXku npuemMa Npu BbICOKMX 3HaudyeHUsAX KoadpdpuuymeHTa notepwu
naketoB (Packet Loss Ratio; PLR) Ha ypoBHe cekuun MPE. BbicOkne 3HayeHuss PLR moryT nosiBnATbCcs B
MOOGW/IbHBIX KaHanax npu BbICOKMX CKOPOCTAX NMepeMeLleHnss Nan MasibiX 3HaYeHUAX curHan/wym. JononHu-
TenbHble 3aTpaTtbl Npu Ucnonb3osaHn MPE-FEC Ha fgaHHble YeTHOCTU COCTaB/IAOT OKOs10 25 % OT AaHHbIX
TPaHCNOPTHOro NOTOKa.

Mcnonb3oBaHne MPE-FEC He sBnAseTcs ob6s3aTefibHbIM. Heo6xoAnMMOCTb MPUMEHEeHUs 3TOro pexu-
Ma onpeenseTcsa OTAes/IbHO /151 KaXA0ro 3/7IeMEHTapHOro noToka B TPaHCMOPTHOM MNOTOKe. Vcnonb3osaHne
MPE-FEC f0/mKHO BbINOMHATLCA HA OCHOBE 6anaHca mMexay nsgepxkamv npumeHeHns MPE-FEC n xapakTte-
pUCTMKaMUN paguoyacTOTHOro curHana. TexHosiornsa npumeHeHns MPE-FEC npegycmaTtpuBaeT BO3MOXHOCTb
obpaTHOI COBMECTMMOCTWN NPUEMHUKOB, NoagemkuBatowmx MPE, Ho He nogaepxuBatowmx MPE-FEC.

Cnyx6bl, KpUTU4YHbIE KO BPEMEHU, He nNpumMeHsaowme MPE-FEC u, cnepoBaTenbHO, NMelOWMe MUHU-
ManbHY0 3a4ep>XXKy 06paboTKn, MOTyT MCMO/Ib30BaTbCSA COBMECTHO CO Cy)6amMu MeHee KPUTUUHBbIMU KO Bpe-
MeHU ¢ ncnonb3osaHnem MPE-FEC B TOM e TpaHCNOPTHOM MOTOKE, HO B Pa3/INYHbIX 3/1IEMEHTapHbIX MOTOKax.

6.5.1 ®opmuposaHue kagpa MPE-FEC

Kagp MPE-FEC BbINo/siHeH B BuAe matpuubl ¢ 255 ctonéuamMmm u nepeMeHHbIM KONMYeCTBOM CTPOK —
He 6onee 1024. CTpykTypa kagpa MPE-FEC nokasaHa Ha pucyHke 8.

191 cTon6ey, 64 ctonbua
0 190" 0 63
0
Tabnvua AaHHbIX Tabnuua AaHHbIX
NpUNoXeHns Punpga — ConomoHa

no of rows- 1
PucyHok 8 — CtpykTypa kagpa MPE-FEC

KonunyecTBO CTPOK curHanuampyeTcsa pgeckpuntopom time_slice_fec_identifier_descriptor. O6wmnii
pasmep kagpa MPE-FEC 65130k BenunuuHe 2 M6uT. Kaxpas nosvuus B MaTpuue coAepXuT MHdopMma-
LMOHHbIA GaiT. B neBoii yactn kagpa MPE-FEC (191 cton6eln) pa3meleHbl gelTarpammbl (Hanpumep,
IP-penTarpaMmmbl) 1 6aiTbl BO3MOXHOIO A0MN0/IHeHUS. JleBas YacTb kagpa MPE-FEC Ha3biBaeTcs Tabnuua
LaHHbIX MpunoxeHus.

MpaBas YyacTb kagpa MPE-FEC (64 cton6ua) npegHasHadyeHa ans nHopmauum o HeTHOCTM U Ha3blBa-
eTca Tabnuua gaHHbIX Puga — ConomoHa (RS).

Kaxpas nosuuusa 6aiita B Tabnuue gaHHbIX MNpuUnoxeHna umeeT agpec B guanasoHe oT 0 go 191 x
no_of rows -1. Agpecauns nosvyuii 6alita B Tabnvuax AaHHbIX B COOTBETCTBMU C PUCYHKOM 9.
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0 no_of_rows
1 no_of_rows + 1
2 no_of_rows + 2

no_of_rows - 1

PucyHok9 — [lopacTaT rkmuumnit ABiin mrabnwaxg H L

AHaNIorMyHo nosuums 6aiita B Tabnnue AaHHbIX RS nmeeT agpec B gmana3oHe oT 0 go 64 x no_of
rows -1.

Tabnunua gaHHbIX MpYNoXeHNa 3anonHAeTCca nNocnefoBaTeNlbHOCTbLIO AeTarpaMmm, HaumMHas ¢ nepBo-
ro 6ailita nepBoii geliTarpaMmMbl B BEpPXHEM NIEBOM Yr/ly MaTpuulbl 1 nayuien BHU3 NepBoro ctonbua, B COOT-
BETCTBUN C pucyHKom 10.

PucyHok 10 — Cxema Tabauupbl 4aHHbIX MpUnoxeHns

[nvHa gelitarpamM MOXeT MPOU3BOSIbHO U3MEHATLCA OT AelTarpaMmbl K geTarpamme. Cpasy nocrne
OKOHYaHMA OAHOM AeliTarpaMMbl HauMHaeTcsa criegytowan geitarpamma. Ecnu getarpamma He 3akaHuuMBa-
eTca TOYHO B KOHLLe cTON6La, TO OHa NPOAO/HKaeTCA CBepXy criegytowero ctonbua. Korga Bce geitarpaMmbl
BBefieHbl B TabuLy AaHHbIX MpuUioxeHns, Ntobble He3anoIHeHHble AeiTarpaMMoii NO3ULUM AONOHAKTCSA
Hy/ieBbIMK 6aliTamu nepeg Bbl4MCIEHMEM KOAOBOrO c/oBa RS.

ANna Kaxaoro n3 3anosiHeHHbIX 191 cTon6uoB, AN KaXAOW CTPOKKU BbluncisaeTcs 64 Garita YeTHOCTU U3
191 GaiiTa AaHHbIX (M BO3MOXHOro AONOMHeHUs). Ncnonb3yemblii kog Puaa — CosloMoHa XapakTepusyeTcsi
kak RS(255, 191, 64). Kaxpas cTpoka kagpa coaepXuT 04HO KoAoBoe CfioBo RS.

Cxema Tabnuvubl gaHHbiX Pnga — ConomoHa (Tabnuubl AaHHbIX RS) npeactaBneHa Ha pucyHke 11.
YacTb camblX MpaBbiX CTONOLOB Tabnuubl AaHHbIX RS MOXeT 6bITb MPOKONOTa, OTOPOLEHA U He AO0/KHA
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nepegaBaTbcsA. TOYHOE YMCNO NPOKO/OThIX CTON6LOB RS B ABHOM Bue He COO6LaeTcss U MOXET AnHaMu4ye-
CKN N3MEHATbLCA MexXay kagpamu. Mo OKOH4YaHMM 3anosiHeHus Tabnvubl aHHbiX RS 3aBepluaetca hopMnpo-
BaHve kagpa MPE-FEC.

PucyHok 11 — Cxema Tabnuubl faHHbix Pruga — ConomoHa

Kop Puaga — CosioMoHa 3a4aeTcsl NopoXAatoLmM MHOMOUY/1eHOM:

4(x) =(x ¢ AD) (X +A) (X ¢A2) ...(x +A63),

roe A= 02hex — NpPUMUTUBHBIA 3NeMeHT nonsa Manya, ABAAIOWMNIACA KOPHEM NOPOXAAIOLLEr0 MHOFOUeHa;
X — dhopmanbHasa nepemMeHHas, UcCnosib3yemas A/ yKasdaHUs MOJSIOKEeHUA 3/1eMeHTOB Moss B
nocnefoBaTesibHOCTU KOAMPYEMbIX [aHHbIX U MOPOXAAOLWMM MHOFOYSIEHOM KOHEYHOro
nonsa lanya:

P(X) =x8+ x4 +x3¢ x2¢ 1.

6.5.2 MapameTpbl nepeHoca kaapa MPE-FEC

[eliTarpammbl nNepeHocATcst B cekunax MPE B cooTBeTCTBUM CO cTaHgapToM DVB He3aBUCUMO OT TOro,
ncnonb3yetca MPE-FEC nnn He ncnonb3yetcs. 3To o6ecneymsBaeT o6paTHY0 COBMECTUMOCTb MPUEMHUKOB,
B KOTOpbIX (hyHKUMA MPE-FEC He ycTaHOB/ieHa [M ecniM OHM COBMECTMMbI C TUNOM MoToka (stream_type),
onpegeneHHom B cooTBeTCcTBUM C [1] (9.6)]. Kaxaas cekuus nepeHOCUT B 3arosioBke agpec Havana genta-
rpamMmMbl. cofepxallecs B 3TOM cekumn. ITOT agpec yKkasbiBaeT Ha NO3uLMio NepBoro G6arTa geritarpammsl IP
B Tabnuue gaHHbIX NMpunoxeHua. B cnyyvae, ecnu geritarpaMmbl Ha ypoBHe 3 pacnpefensatoTcsa no HeCKOb-
KUM cekumsim MPE. To B Kaxpgol cekumn MPE ykasbiBaeTcs nosvums nepsoro 6aiita B Tabnuue AaHHbIX
MpunoxeHunsa cparmeHTa genTarpamMbl NEPEHOCUMON B CeKUMU. NPUEMHUK MMeeT BO3MOXHOCTb MOMeCTUTb
nosyyYyeHHylo aenTarpammy B nosvummn 6aiita B Tabnunue gaHHbIX MPpUAoXeHNa 1 MeTKy aTol No3vumn «ao-
CTOBEpPHbIN» Ana gekogepa RS, ecnu npoBepka cekunn CRC-32 nokasana, YTo Cekuus NPUHATA KOPPEKTHO.

MocneaHsas cekumnsa Tabnuubl gaHHbIX MNpuioxeHus cogepxuT dnar table_boundary, koTopbiii yka3sbl-
BaeT Ha KOoHel AelTarpaMmbl B Tabnuue gaHHbiX MpunoxeHnsa. Ecnu Bce npegblaylime cekummn B Tabnu-
e AaHHbIX MpUNoXeHUsa OblNn NOMyYeHbl NMPaBuUibHO, NPUEMHUKY HE HYXHO MpuHUMaTb 1 obpabaTbiBaTb
cekymn MPE-FEC. n B cnyyae MCNo/ib30BaHWA KBAHTOBAHUSA BPeMeHV NPUEMHUK MOXET ObITb BbIK/IOYEH, He
NnpUHMUMas N He fekoaupys AaHHble RS.
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Ecnn cekunn MPE-FEC TakXe NpUMsSiTbl, TO KOJIMYECTBO CTON6LUO0B A0MNO/IHEHUSA (CTONGLOB, 3anO/IHEH-
HbIX TO/IbKO 6aTaMun AONOSIHEHUS) B Tabnuue aaHHbIX MpunoxeHusa B 3arosioBke cekunn MPE-FEC o60-
3Ha4yeHo nosiem 8 6UTOB. ATa BeNMUMHA Heobxoanma npu gekogmposaHnn RS.

BaliTbl YeTHOCTM nNepeHocsaTcA B cekumax MPE-FEC. Kaxaas cekumsi HeceT TO/IbKO OauH cTonbel, Tab-
nuubl AaHHbIX RS. MpokonoTblie CTON6LbI He NepefatnTcs, MHHOPMaUUA O HUX He CUTHaIM3npyeTCs.

6.5.3 [ekognposBaHue koga Pnga — ConomoHa

Mpoueaypbl AekogmpoBaHus koga Puaa — ConomoHa ¢ yd4eToM OcO6eHHOCTel MHkancynsumm MPE
n MPE-FEC, npoueccoB npoKa/blBaHUsi 1 YKOpoYeHus koga Puga — CosioMOHa A0/MKHbI ObITb B COOTBET-
ctBum c [1] (9.3.3).
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YK 621.397:681.327.8:006.354 OKC 33.170

KntoueBble cnosa: gentarpamMmma, usnyeckunii ypoBeHb, KaHasIbHbIli ypOBEHb, KBAHTOBaHWE BPEMEHU, MHOTO-
NPOTOKO/bHasA WHkancynauma, Aenbta-T, MPE-FEC. nopemexeHne CUMBOJIOB, CUTHa/IM3aunsa napameTpos

nepefaun, XaHgoBep
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