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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

TeneBuaeHue BelaTenbHoe LnUgposoe
OELLI,I/IIZ MPOTOKOJ/T NHKAMCY ALK NMOTOKA
OCHOBHblE NapaMeTpbl

Digital video broadcasting. Generic stream encapsulation protocol. Basic parameters

fNata BBefeHna — 2015—09—01

1 O6nacTb NPUMeHeHus

HacTosawwuii ctaHAapT CogepXuT onpefeneHne n 0CHOBHbIE NapamMeTpbl 06Lero NpoTokoa MHKancy -
Lun noToka (MpPOTOKO1a MHKaNCyALuy 06LLero NoToka), KOTOpbIV BbIMOSTHAET MHKancynaumio IP ngpyrux nake-
TOB CETEBOr0 YPOBHSA Ha «06LLEM» (DU3NUYECKOM YPOBHE.

«O6Wwnii» r3nM4ecknini ypoBeHb obecneunBaeT TPaHCNOPTMPOBKY MoCnefoBaTeNlbHOCTU GUTOB WK
NakeToB AaHHbIX NMPY pa3MeLLeHnn nx B Kagpax 6€3 KOHKPETHbIX OfpaHNYeHUl CUHXPOHM3ALM.

MepBoe nokoneHve ctaHgapTos DVB nogaepxusasno TONbKO TPAHCMOPT AaHHBLIX NPU UCMOb30BaHUN
thopmata MPEG ((1)) c MynbTuUn/iekcMpoBaHneM nakeToB TpaHcnopTHoro notoka (MPEG-TS). MHoronpoTo-
KofIbHas MHKancynsauma ssnsetca ctaHgaptom DVB ([2]) ans uHkancynauny ayamo/Buaeo 1 KOHTeHTa Apyrmx
BWAOB B NakeTax TpaHCNopTHoro notoka MPEG.

BTopoe nokoneHne ctaHgaptos DVB ans nepeHoca TpaHCMOPTHbIX NOoTokoB MPEG npegycmaTtpusaeT
pexviM 06paTHON COBMECTUMOCTHM 1 06LLME PeXUMbl NepeHoca NPoN3BO/IbHbIX NaKeTOB NepeMeHHON A/TNHBI.
O6uwue pexmmbl 0603HavaroTCs kak obwme notokn GS (Generic Stream; GS).

MpoTtokon nukancynsaumm GS (Generic Stream Encapsulation; GSE) 6611 paspabotaH gn1a npyuMeHeHus
Ha ypoBHe afanTauumm, obecneyvsaloLem npegcrasneHme MyHKLUNA MHKaNCynAaLMmM nakeToB 1 chparMeHTaumm
o6uero notoka Ha ceteBoM ypoBHe. [MpoTokon GSE obecneunBaeT ahheKkTUBHYO MHKaNCynsuuio geita-
rpamm 1PB nakeTbl NepeMeHHO A/IMHbI YPOBHSA 2. KOTOpble NpefHa3HayYeHbl 415 NPUMEHEHNA HeNnocpeACcTBEH-
HO Ha hn3nyeckom ypoBHe B kagpax OCHOBHOW Mosnocsl.

MpoTtokon GSE nosbiwaeT achhekTUBHOCTL TPAHCNOPTUPOBKYM AeiTarpamm |P npu cokpalieHun nsgep-
XeK B 2—3 pa3a 0THOCUTEe/IbHO BapuaHTa MHOrONpOTOKO/IbHOW MHKancynsauumu (Multi Protocol Encapsulation;
MPE) B TpaHcnopTHbIX notokax MPEG. 3T0T adhdhekT gocturaetcs 6e3 notepb PyHKLMOHATBHOCTY, Npejo-
CTaBNsieMOi NPOTOKOIOM, N3-3a MepeMeHHO ANNHbI pa3sMepa nakeTa ypoBHS 2. xapakTepHoW aAns Tpaduka IP.
Hanpumep, B uHTepakTnBHOM cucteme DVB-S2 n3gepxkm ymeHbLluaoTcs B cpegHeM npnbansntensHo ot 10 %
ana MPE/MPEG-TS o 2 %—3 % ans npotokona GSE. MNpv 3TOM NosiHOe yBennyeHne NponyckHoli cnocobHoc-
TV NpM6IM3NTENbHO 0T 5 % a0 15 %. MNokasaTenn pakTuyeckol apheKTUBHOCTM ByAyT onpeaensaATbCcsa Xxapak-
TepucTuKaMm KOHKPETHOI CUCTeMbI U Tpadmka.

B fononHeHne K cokpalleHnto HaknagHblx pacxogos GSE obecneunsaeT 6osee athPekTUBHYO paboTy
VNHTEPaKTUBHbIX CUCTEM, KOTOPblE UCMOMb3YIOT Ha (PU3NYECKOM YPOBHE YyCOBEPLUEHCTBOBAHHbIE MeTOofbl C
afianTuBHbIM KoAMpoBaHuem n mogynsauveit (Adaptive Coding and Modulation; ACM). Mpucyuwas cucteme
ACM u13MeH4YMBOCTb CKOPOCTU nepegaun fenaeT chopmat obuiero notoka 6onee yfobHbIM, Yem dopmar
TpaHcnopTHOro notoka. NMpoTokon GSE o6ecneynBaeT rnbkyto doparMeHTaumnio u MHKanCcyasLuo 1 no3BosiseT
MCNob30BaTb BO3MOXHOCTM UHTEIEKTYaNIbHOIO MJAaHMPOBLUMKA A8 ONTUMU3aLUU NPOU3BOAUTENTIBHOCTU
no6oi cuctembl yBenMYeHWeM MOHOM MPONYCKHOW CMNOCOBHOCTU W/WAW ynydlleHNneM cpefHeli 3afepXku
nakeTa oT Hayasa [0 OKOHYaHWA kaHana selaHus. Kpome Toro, rm6KkocTb npoTtokona GSE npuBoguT K cokpa-
LLIEHWIO MOTEPU NaKeTOB NPU 3aMUPaHUSAX, MO3BONAS UHTE/IEKTYa/IbHOMY NNaHUPOBLLMKY U3MEHATL napamoT-
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pbl nepefaun (Hanpumep, hopmaTta MOAYNALMK, CKOPOCTN KOAUPOBAHWA) 4719 KOHKPETHOrO Naketa CeTeBoro
YPOBHS.

K OCHOBHbIM PyHKLMAM 1 XapakTepmcTukam npotokona GSE oTHocaTcs:

- nogAepXKa MHOronpoTOKONbHOM nHkancynauum (IPv4, IPv6. MPEG, ATM, Ethernet. 802.1pQ VLANs u
T.4.);

- MPO3paYvHOCTb K PYHKLMAM CETEBOrO YPOBHSA, BK/IloYas wndposaHue IP u cxatune 3aronoska IP;

- NoAfepxKa HeCKosIbKUX Cnoco60B afpecaluu; B oNoHeHne K 6-6aiitoBomy agpecy MAC (Bknitouyas
MHOroafjpecHyto nepegavy n ogHoagpecHyto nepegadvy), nogaepxka MAC 6e3afpecHoro pexuma u onoaHu-
Te/IbHOro pexnma 3-6anToBoro agpeca;

- MexaHusm dparmeHTauum gentarpammel [P uan gpyrux nakeToB ceTeBOro ypoBHA kagpa OCHOBHOWA
Monockl ANA NoAAEPXKN afanTUBHOIO KOAVPOBAHNSA U MOAYNALMN WU KOAUPOBAHUS YMOAYNALMN C NepeMeH-
HbIMK napameTpamun (ACM/CM);

- paclumpsieMocTb, NO3BO/IAIOLLAA BK/IOYATb AOMNO/THUTE bHbIE MPOTOKOMbI KAHA/IbHOTO YPOBHSA, ycTa-
HaB/MMBas KOHKPETHble 3HAYeHNs Tuna npoTokona (Hanpumep: 6e3onacHoOCTb YpoBeHb 2. CxaTue 3arosioBka
IPut.g.).

2 HopmaTuBHBbIE CCbI/IKU

B HacTosLeM cTaHAapTe UCMosb30BaHbl HOPMAaTUBHbIE CCbIJIKU Ha CrieyloLne cTaHAapThbl:

FOCT P 52210—2004 TenesuaeHue BewaTenbHoe uudposoe. TepMUHbI U onpeaeneHns

FOCT P 52591—2006 Cwuctema nepefayun faHHblX Nonb3oBaTens B UMPOBOM TeNeBU3NOHHOM ¢hop-
marte. OCHOBHble napaMeTpbl

FOCT P 53528—2009 TeneBuaeHue BelaTensHoe Ludposoe. TpeboBaHUA Kk peanusaluy npoTokona
BbICOKOCKOPOCTHOI nepegayun nidopmauun DSM-CC. OcHOBHble NapameTpsbl

MpumeyvyaHue — MNpu NONb30OBAHUMN HACTOALW MM CTaHAaPTOM Lienecoo6pasHo NpoBepUTb AeiCTBMNE CChINOY-
HbIX CTaHAApPTOB B MHMOPMALMOHHON cucTeMe 06l Er0o NONMb30BaHUA— Ha oduUuManbHOM caiitTe ®epepanbHOro
areHTCcTBa MO TeXHUYECKOMY PerysimpoBaHnio 1 MeTpPosIorMu B ceTu VIHTepHEeT UAu no exerofHoMy MHGOPMaLMOHHOMY
ykasaTeno «HauynoHanbHble CTaHAapTbl», KOTOPbIi 0NYy6IMKOBAH /10 COCTOSIHUIO Ha 1 AHBAPS TekyLlero ro4a, U no Bbinyc-
Kam exxeMecs4YHOro MHPOPMaLMOHHOro ykazaTens «HalunoHaNnbHble CTaHAapThbi» 3a TeKYLUii rof. Ecnv 3aMeHeH ccblfioy-
HbIii cTaHAAPT, Ha KOTOPbI AaHa HeJaTUpOBAHHASA CCbifKa, TO PEKOMEHAYETCS MCMONb30BaTh AEHCTBYIOLW Y0 BEPCUID
3TOro cTaHAapTac y4eToM BCeX BHECEHHbIX B JaHHYI0 BEPCUIO N3MeHeHMNA. ECNu 3aMeHeH CCbIIOYHbI CTaHJapT, Ha KOTo-
pblii AaHa AAaTWPOBAHHAA CCbl/IKA, TO PEKOMEHAYETCS UCNO/Ib30BaTh BEPCUIO 3TOFO CTaHAapTa C yKasaHHbIM Bblle rOA0M
yTBEPXAeHUs (NPpUHATUA). Ecnn nocne yTBepX/AeHUs HacTosAWero cTaHjapTa a CCbl/IOYHbIA cTaHfapT, Ha KOTOPbIA faHa
JaTupoBaHHas CCbifika, BHECEHO N3MEHEHMNE, 3aTparnBatLLee NoIOXeHNe, Ha KOTOPOe JaHa CCblIKa, TO 3TO MOOXEHUE
pekomMeHAyeTCs NPUMeEHATb6E3 yueTa JaHHOro MU3MeHeHUs . ECNM CCbINIOYHbIV CTaHAapT OTMeHeH 6e33aMeHbl, TO Mo0Xe-
HMe. B KOTOPOM fAaHa CCbl/ika Ha Hero, peKOMeHAyeTCcsi TPUMEHATL B YACTH, He 3aTparMBat el 3Ty CCbikKy.

3 TepMuHbI, onpeaenieHnsa U CoKpaLleHus

3.1 B HacTosLeM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT P 52210, FTOCT P 52591. TOCT P 53528. a
Takke cnegyLie TEPMUHbI C COOTBETCTBYIOLLMMU ONpeeneHnsMu.

3.1.1 npeHnTudukatop Tuna naketa (packet identifier): YHukanbHoe 13-paspsgHoe 3HayeHue, naeH-
TUhULMpytoLLee TUN AaHHbIX, XPaHALLMXCSA B NONE3HOM Harpy3ke nakeTa ([3]).

3.1.2 meTka BpemeHM BocnpoussegeHunsa (presentation time stamp; PTS): Uucno, ykasbiBatoLliee
BpeEMS1, KOrAa faHHbI BUAeoKaap AO/MKEH NOABUTLCA Ha BbixoAe aekogepa ((3)).

3.1.3 ocHoBHa#sa nonoca (Base Band; BB): lNosoca 4acToT UCXOA4HOI0 HEMOAY/IMPOBAHHOTO CUrHana,
4aCTOTHbIe COCTaB/AILLME KOTOPOro HAXOAATCA B MHTEpPBasIe MeX Ay HY/IeBOI N BEpXHeli 4acToTol cnekTpa.

3.1.4 cuHTakcuc (syntax): YacTb s3blka nporpaMMuMpoBaHus, KOTOpas OMucbiBaeT CTPYKTYpy Npo-
rpamm kak Habopbl CIMBOJIOB.

3.1.5 TpaHcnopTHbI NoToK (transportstream; TS): Habop 13 HECKONbKMX NPOrpamMMHbIX MOTOKOB AaH-
HbIX LM pOBOro BellaTelbHOro TefieBneHns, COopM1UpoBaHHbI M3 NPOrpaMMHbIX NakeToB MOCTOAHHON ANN-
Hbl C KOppeKL el OLNG0K 1 He3aBUCUMbIM TAKTUPOBaHEM OT CBOMX UCTOUYHUKOB CUHXPOHM3aLmn. MNapameTpsl
TpaHCNOpPTHOro NoToka onpegenstoTtcs [3] (2.4).

3.2 B HacTosleMm cTaHjapTe NPYMEeHeHbl CrieAyoLmne cokpaleHuns;

TBL, — TeneBugeHue BeljatenbHoe UUGpPoBoE;

ACM — ajantuBHOe KoanpoBaHue n moaynaumsa (Adaptive Coding and Modulation);

ARP — npoTokon pa3pewenus agpecos (Address Resolution Protocol);

ATM — acuHXpoHHbI pexxum nepegayn (Asynchronous Transfer Mode);
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BB — ocHoBHas nosnoca (Base Band);

bslbf — mMHeMoHnYeckoe 0603HauYeHne; Nocnef0BaTeIbHOCTL GUTOB, NEBLIN 6UT nepBblit (bit string left
bitfirst);

CRC — meTof 06HapyXeHus OownboK LuKaMyeckum KoHTponem no 4yetHoctu (Cyclic Redundancy
Check);

DSM-CC — cuctema komMaHg W ynpaeneHus Ans cpeacts uudposoin 3anucu (Digital Storage
Media — Command and Control);

DVB — uudpoBoe TeneBu3anoHHoe sewaHue (Digital Video Broadcasting);

DVB-RCS — uncpoBoe TeneBM3MOHHOE BellaHue-cuctema obpartHoro kaHana (Digital Video
Broadcasting-DVB-Retum Channel via Satellite);

DVB-S2 (Digital Video Broadcasting-Satellite 2) — ctaHgapT cnyTHUKOro LMPOBOro TeeBU3NOHHOTO
BelllaHns BTOPOro NOKONEeHNS;

ETSI — EBponeiickuii WHCTUTYT NO cTaHAapTus3auuMm B 06n1acTu TenekomMmyHukauuii (European
Telecommunications Standards Institute):

GS — o6wmit notok (Generic Stream);

GSE — uHkancynsuus obuwero notoka (Generic Stream Encapsulation);

ID — ngeHTudukatop (Identifier);

ID Frag — ngeHtudmkatop parmeHta (Fragment ldentifier);

IEC — MexpgyHapogHas anektpotexHudeckas komwuccus; MOIK  (International Electrotechnical
Commission);

IEEE — VIHCTUTYT WHXEHEpPOB NO 371eKTPOTEXHMKE U paavoanekTpoHuke (Institute of Electrical and
Electronics Engineers);

IP — WHTepHeT npoTtokon (Internet Protocol);

ISO — MexpayHapogHas opraHusauus no ctaHgaptusauun (International Standards Organizations);

ITU — MexayHapoaHsblii coto3 anekTpocesasn; MC3 (International Telecommunications Union);

ITU-T — CektOop cTaHgapTusauum anektpocBasn MC3  (International Telecommunications
Union — Telecommunication Standardization Sector);

LAN — nokanbHo-BbluncnutenbHas cetb (Local Area Network);

LT — wHaukaTop Tuna meTkmn (Label Type Indicator);

MAC — ynpaBrieHue [OCTynoM K cpefe nepefaun gaHHoix (Media Access Control);

MPE — mHoronpoTtokonbHas nikancynsaumus (Multi Protocol Encapsulation);

MPEG — rpynna aKkcnepToB M0 ABWXYLLMMCS N306paXeHnsaM, ABNAI0LLAACA aBTOPOM pa3paboTku rpyn-
nbl cTaHgapToB MPEG-1, MPEG-2. MPEG-4. MPEG-7. MPEG-21 (Motion Pictures Expert Group);

MPLS — mHoronpoTokosibHas kommyTauus no metkam (Multiprotocol Label Switching);

NIT — Tabnuua cetesoii uHopmaumm (Network Information Table);

NPA — none Touka npucoeaunHenns k cetn (Network Point of Attachment);

PDU — 6n0oku gaHHbIx npoTokona (Protocol Data Units);

PID — ngeHTndumkaTop Tnna naketa (Packet Identifier);

PTS — meTka BpemeHun BocnponssegeHus (Presentation Time Stamp);

QoS — kayvecTBO 06CcNyxumBaHusa (Quality of Service);

rpchof — koaddhnuMeHTbI 0CTATOYHOIO MHOTFOUY/IEHA, CaMblli cTapluuii koadumumneHT obpabaTbiBaeTcs
nepsbiM (remainder polynomial coefficients, highest order first);

SCTP — TpaHCnopTHbIA NPOTOKO/ ynpasneHus notokoM (Stream Control Transmission Protocol);

TS — TpaHCNopTHbIV NOTOK (LMdPOBOro BelaresibHoro Tenesngerus); Tl (Transport Stream);

uimsbf — MHeMOHMYecKoe 0603HavYeHne nocnefoBaTeNbHOCTU BUTOB «Lefoe Yucno 6e3 3Haka, crap-
Lwmnin 6uT cnegyeT nepBbiM» (unsigned integer, most significant bit first);

ULE — npoTokon ofHOHanpaBfieHHOW o6neryeHHoi uHkancynsumm (Unidirectional Lightweight
Encapsulation);

VCI — ngeHTudmkatop BuptyanbHoro kaHana (Virtual Channel Identifier);

VCM — kogpoBaHve u mogynsuum ¢ nepemeHHsiMn napametpamu (Variable Coding and Modulation);

VLAN — BuptyanbHas LAN (Virtual LAN);

VPl — ngenTtudpmkatop suptyansHoro nytv (Virtual Path Identifier).

4 TpOTOKOJ HKancynsauum obLuero noToka

4.1 TlpvHUWNbLI MHKaNCcynALuUM obLLero noToka

PucyHok 1 nunnioctpupyet cxemy npouecca nHkancynsaumm GS co ctekoMm npoTokosios DVB. B npouecce
BbINoNHeHna GSE yuyacTByloT gelitarpammbl IP nnu kagpel Ethernet unu gpyrue nakeTsl CeTEBOro YpoBHS.
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Bnokn gaHHbIx npoTokona (Protocol Data Units; PDU), koTopble 3ansiaHnpoBaHbl 4158 nepejayu, nHkan-
CY/INPYIOTCA B HECKO/IbKUX NakeTax GSE.

B npouecce nHkancynaummn onpeAenseTcs Hauano u koHew kaxaoro PDU ceTeBoro ypoeHs cgo6aBieHu-
em ynpasnswlleli nHopmaumm (Tun ceTeBOro NPoToKosIa U MeTka agpeca). MNpu HeobxoanMocTn obecneyn-
BaeTCcsa nosiHaa nposepka LenoctHoct PDU.

PDU moXeT nHkancynnposaTtbCcs B e4MHCTBEHHOM nakete GSE nnan HapesaTbcs Ha doparmeHTsl PDU 1
MHKancympoBaTbCs B HECKOMbKMX NakeTax GSE. MNakeTbl GSE nMeloT B 06LLeM Ciiyyae nepemMeHHyo ANHY,
4TO N03BOSIAET 06ecneunTb Nnepegady BXo4HOro Tpadmka IP ¢ MUHUMaNbHbIMU U3fepxKamu.

MakeTbl GSE MoryT 6bITb OTNPaB/eHbl B Pa3InyHbIX KaJpax OCHOBHOI nonockl (Heobs3aTenbHo nocne-
foBaTeflbHbIX U Heob6sA3aTeNlbHO C OfMHAaKOBbIMY NapameTpamu nepegaun (popmar MoaynsauMmu, CKOpocTb
kogmposaHus)). Kakne-nnbo orpaHuueHns Ha nosunuuio naketa GSE B kagpe He HaknagbiBatoTcs. MNepepac-
npefeneHune naketos GSE Mexy MHKaNcy/IaTOpoM 1 IENHKANCYNATOPOM He flonyckaeTcs. B uenom gonycka-
eTca My/NbTUM/IEKCMPOBaHNE B Kafpe OCHOBHOW NOI0CbI HECKO/IbKMX NakeToB GSE. innHa kagpoB OCHOBHOM
Non0Cbl MOXET ObITb PUKCUPOBAHHOW UM NEepPEMEHHOIA.

B npouecce nHkancynauum GS He npegycmaTpuBaeTcsa nposepka LeNocTHOCTU ofHoro naketa GSE.
[lns nposepku NpasubHOCTM onepaLumn C60pKM TONBLKO KnocnegHemy doparmeHTy doparmeHTmposaHHoro PDU
npucoeauHsetcsa naket CRC-32. Ha om3nyeckom ypoBHe BO3MOXHOCTb NpuMeHeHnss GSE ocHOBbIBaeTCs Ha
ycnoBuu obecrnevyeHns He06xo4MMOro 06HapyXeHMs OWNBOK N/MNK KOPPEKLMM BEPOATHOCTU owN60oK ((4)) n He
3aBUCUT OT KOHKPETHOI peanun3auumn hn3nyeckoro ypoBHs Npu yC0BKU, YTO OH COOTBETCTBYET TpebyemMomy
YPOBHI0 BO3MOXHOCTW OOHAaPY>KEHUSA OLLNGKM.

B cncteme npu ucnonb3osaHum ACM napameTpbl nepefayv USMEHATCA OT Kagpa K kaapy. MNMpuemHuk
ycnewHo aekoaupyeT Te nepefaHHble Kagpbl, napaMeTpbl nepefaym KOTOPbIX COBMECTUMbI C TEKYLLMMK napa-
meTpamun kaHana npuema. NpoTtokon GSE He TpebyeT, 4To6bl kKaApbl OCHOBHOW MOM0CHI COAEPXav B HaYasne
None3Ho Harpy3ku 610K MHAMKALMW NOMOXeHNs B Kaape nepsoro naketa GSE. Mo ycnoBusiM npyMeHeHus
npoTtokosia GSE kagp OCHOBHO NOIOChI AO/XEH HaUMHaTbLCA ¢ 3arosioBka GSE B nepBom nakete GSE. ®dpar-
MeHTauus naketoB GSE mexay kagpamMn OCHOBHO NOMIOCHI He AoMNycKaeTcs.

MakeTbl GSE, B TOM unce oparMeHTbl MHKancynuposaHHbix PDU. MoryT nepegasaTbcs 6€3 Kakux-mbo
orpaHvuyeHuii napamMeTpoB Nepegaun kagpa, No3nummn kagpa B NocnefoBaTeIbHOCTU KaApoB UM NOOXKEHNS
naketoB GSE B kaape OCHOBHO1 NO/0CHI.

Mepepaya hparMeHTOB f0/MKHA BbINOMHATLCA B NOC/1€40BaTENbLHOCTY, 06ecneynBatoLLeli coxpaHeHue
nopsigka nepegauv. flomkHa obecneunBaTbCa Nogaepxka mexaHnsmos c6opkn GSE. BoccTaHaBnvatoLei
ncxofHblin PDU He3aBUCKMO OT No3nuum naketoB GSE B nepefaHHbIX kagpax.

4
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Mo ycnoButo obecneyeHns onTuManbHON 3 heKTMBHOCTM NpoTokona GSE Ha hr3nyeckom ypoBHe npu
pa6oTte ¢ ACM uHKancynsTop/niaHNpoBLLVK AO/MKHBI anpyoOPHO 3HATb AJIMHY KapoB OCHOBHOW Nosiockl (Mnm
hUKCMPOBAHHOW, UM NepeMeHHOIA). icnonb3oBaHme nons gaHHbix DataField kagpa 0CHOBHO MO/I0CHI MOXET
6bITb ONTUMU3NPOBAHO NyTeM pasgesieHns PDU Ha hparMeHTbl MPOM3BOILHOIO pasmepa.

JononHutensHas nHopmMaLms o npoLecce 06paboTkM NOTOKa MHKANCYSATOPOM NpuUBeAEeHa BNPUIoxXe-
HUN A,

4.1.1 dparmeHTauunsa ncbopka PDU

OcHoBHoW 3aronoBok GSE BkntoyaeT Noas NpoTokona AN BbINOSHEHUS hparMeHTauumn n nHkancyns-
umn. Mpouecc cparMeHTauuy 1 nocnepyouieli C6opkn UCnonb3yet MeTKy naeHTudurkaTopa dparMmeHTaumum
(ID Frag). Mone ID Frag npucyTcTBYeET B 3aronoBke GSE kaxoro naketa GSE. KOTOpbIi NepeHocUT oparMeHT
PDU, nykasbiBaeT Ha PDU. koTopoMy NpuHaanexunT oparMeHT. 3TOT MexaHn3M noggepxnsaeTt c6opky nake-
ToB GSE, KOTOpbIE NepemMexaroTcs, HoO NepeHoCAT hparmeHTbl pa3nnyHbix PDU. agpecyemMblix kKak 0o4HOMY Npu-
E€MHUKY, TaK 1 pa3/InyHbIM NpuemMHmkam. Bnok npoeepku uenoctHoctn CRC-32 fo6aBsieH B KoHLe hparMeHTa
4N 06HapYyXeHNs oLWMBOK COOPKN.

MakcumanbHoe kosimyecTso hparmeHToB PDU, KOTOpble MOTYT OAHOBPEMEHHO MPUCYTCTBOBATL B KaX-
fom notoke GS. paBHo N = 256. B cnyyae npsAMoro kaHana npegnonaraeTcs eMHCTBEHHbIA NOTOK faHHbIX
TUna «To4YKa-MHOroTOYEK», NCNOJIb3yeMblli COBMECTHO TEPMUHAIaMN NPUEMHUNKOB. B cnyyae o6paTHOro kaHa-
na, coefiuHeHve Tnna «MHOroTOYEK-TOUKa» npeAcTaBNAeTca B (DOPMe HECKOJIbKMX NOTOKOB AAHHbIX «TOY-
Ka-Toyka» Mexay KakAbiM nepefarymkoM v TepMuHasioM npuemHuka. Korga oTnpasuTenb 3aBepluaet
nepefayvy koHkpeTHoro PDU. cBfi3aHHOE C HUM 3HauyeHue ugeHTudunkaTopa pparmeHTa ocsoboxaaerca u
MOXeT Ucnonb3oBaTbCA Npu pparmeHTaymm gpyroro PDU. MNpepgnonaraetcs, 4yto konunvectso ID Frag, pas-
Hoe 256. npesbllaeT NOTPEOGHOCTM CYLLECTBYIOLWMUX CUCTEM U J0CTATOYHO A1 UCNO/Ib30BaHUA B cucTeMax
crnefytowero nokosieHus. NMoatomy konmM4ecTso 6ydepos B NPUEMHUKAX MOXET He npesbiwaTtb 256 B 3aBUCU-
MOCTM OT cucTeMbl. Mpasuna paboTbl NPUEMHUKA BCOOTBETCTBUM C NPUIoXeHnem b. 3arofl0BoK Kaxoro nake-
Ta GSE nepeHocuT 61T S (MHAMKATOP cTapTa) — cTapLuuii 3Havawnii 6UT. BUT S BEIMUMHON «1» yKa3biBaeT Ha
Hayano PDU nocne 3arosoBka GSE. [JononHUTENbHO 3arosioBok GSE cofepXuT uHAMKaTop KoHua
(6uT E) — BTOpPOro cTapLuero sHayaulero 6mMTa B 3arosioBke. Ut E ¢ BeMUnHOl « 1» ykasblBaeT Ha OKOHYaHue
PDU B none pgaHHbIX naketa GSE. B cnyyae, ecnv 6UTbl S 1 E uMOIOT BennumnHy «1». nakeT GSE pgosmkeH
nepeHecTy NonHeln PDU. MakcumanbHas gnvHa naketa GSE coctaBnfet 4096 6aliToB, 3Ha4YeHWe 3TON A/IHbI
nepeHocUTCA BCcaMbIx NpaBbiX 12 6uTax nepsbix AByx6aiToB B 3aronoske GSE. PDU. KOTOpbIi He pasmelaeT-
cA B eANHCTBEHHOM nakeTe GSE. gomkeH 6biTb hparMeHTNpoBaH.

4.1.2 NpeHTudukauma ceTeBoro nportokona

3aronioBok GSE conepxuT 2 6aiita nons Tmn npotokona/paclmperne (Protocol Type/Extension), koTo-
poe yka3blBaeT Ha TUM NPOTOKO/a, KOTopbIli nepeHocnT PDU. 1 Ha Hannyne paclumnperuns 3aronoska. MNonetmn
npoTokona pasmMelleHo B 3aronoske GSE kaxpgoro nosHoro PDU nnu nepsoro doparmeHTa MHKancyMpoBaH-
Horo PDU u ncnonb3yeT MeTo, onpefesneHHblii NpOTOKO/IOM OAHOHaNpaB/IeHHOW 06/1er4eHHoN nHkancyns-
umm (Unidirectional Lightweight Encapsulation; ULE) [5]. NMprvMeHeHne 061er4eHHoin MHkancynsumm no3sonseT
onpeaensTb pacluMpeHHble 3arofoBku B cooTBeTcTBUM ¢ ULE. 310 06ecneunBaeT adhhekTUBHYIO NOAAEPXKKY
Heckonbkmx hopmatos PDU. Bkitouyas IPv4. IPv6. Ethernet. MPLS. ARP. 802.1pQ. 1 pa3peLueHne BKIYeHUs
HOBbIX TUNOB NpoToKoa. Kpome TOro, aTMM nogdepxumeaeTca hopmaTt MexaHm3ma 6e30nacHOCTU YPOBHS 2.
obecneunBaloLWnii Takne yHKLWKN, Kak LWndpoBaHue, COKpbITUE NAEHTU(NKALNOHHBIX faHHbIX 1 METOA0B
ayTeHTuduKaLmm 6e3 usMeHeHus CTPYKTypbl 3aronoska GSE.

4.1.3 Appecauus nannapatypHas dunbTpayns

MpoTtokon GSE nogfepxveaeT yeTbipe hopmara agpecauuu;

- (hopmart agpecauun «no ymosa4aHuio» ncnonb3yeT 6-6aliToByto MeTky (Hanpumep. MAC-agpec |IEEE);

- chopmart agpecaunm, yMeHbLUAKOLWNA N3AepXKN B CyHYasx, paCCMOTPEHHbIX B pasgene 5 HacTosLwero
cTaHgapTa, Hamuupyetcs 3-6ainToBO METKO;

- hopmart agpecauuu 6e3 MeTku NpUMeHsIeTCs A5 CNYX6 BelLaHus Umn 4ns ceTeid, B KOTOPbIX peasnn3o-
BaHa o6paboTka IP-agpecos (W agpecauum Apyroro Tuna ceTeBoro ypoBHs);

- dhopmart agpecauuy ¢ NOBTOPHbLIM UCMO/Ib30BaHVEM METKM, MO3BO/AIOLWNI NCNONb30BaTL METKY npe-
Ablaywero naketa GSE ans nocnegytownx naketos GSE B jaHHOM Kagpe OCHOBHOI NOM0OChI Ha TOT Xe agpec
nonyyatens. 31oobecneunsaeT yMeHblUeHe 06bema curHanmsaumm MAC BOAHOM Kafpe OCHOBHO NOOCHI.

Ha tun ncnonb3yemoro popmata agpecaumm ykasbiBaeT uHgukatop tuna metku (Label Type Indicator.
LT) B3aronoBke GSE (B none 2 6uta). 3HayeHne nHamkaTopa tuna MmeTku ykasblBaeT Ha hopmaTt MeTKu; meTka
AnvHOl 6 6aiToB, MeTka ANMHONM 3 GaiiTa, OTCyTCTBME METKU WU MEeTKU MOBTOPHOro Mcnonb3oBaHus. MNpu
HanMunyu MeTKN NPUEMHUK LO/DKEH ee NPOBEPUTL 1 oTOpackiBaTh Mtobble NnakeTbl GSE, ecnv nx MeTku He cooT-

5
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BETCTBYIOT TUMY, yKa3aHHOMY MHAMKATOPOM TUNa MeTKW, CKOH(IUIyprpoBaHHbIM B npuemHuke. Mone AnnHa
GSE (GSE Length) B 3aronoske GSE yka3sbiBaeT Ha AMHy naketa GSE (M Ha Hayano crnegylowero naketa
GSE) nno3BonsieT npyeMHUKy oTbpacbiBaTb OCTAaTOK NakeTa, KOTopblli He NepefaH. B Tom ciyyae ecnu Benu-
ynHa LT yka3sbiBaeT Ha paboTy kKaHana B pexvMe BelaHus (Wim B pexvme o6paboTkn 3aronoska IP), To nakeT
GSE pomkHbl 06pabaTbiBaTb BCE NPUEMHVKA. B cryyae NnOBTOPHOIO NCMNOMb30BaHUSA METKM MPUEMHUK AO/DKEH
obpaboTatb nakeT GSE Tonbko B TOM cniyyae, ecnv agpec nocrefHero paHee npegoctaBneHHoro naketa GSE
COOTBETCTBYET afpecy npmemHvika. MoBTOpHOE UCNO/Ib30BaHe METKMN AOMYyCKaeTCsA TO/IbKO B TEKYLLEM Kafpe
OCHOBHOI NO/OCHI.

4.1.4 OnpepeneHne MecTonosioxXeHus notokos GSE

TepMmuHan NnpuemMHuKa fo/HKeH onpeaenmnTb MPUMEeHNMOCTb NPoToKo1a GSE K KOHKPpeTHOMY NPUHATOMY
noToKy nHdopmauuu. B cnyvae, Hanpumep. DVB-S2. 3Ty nHcopmauunio nepeHocaT B none SYNC 3arosnoska
Kazpa oCHOBHOI nosocsl ([6]).

B 3aBMCUMMOCTM OT cTaHAapTa hn3nMyecKoro ypoBHs MHOTOagpecHble NOTOKW MOTyT 6bITb My/bTUNIEKCH-
poBaHbl B nepeaartyvke 1 NPUHATbLI HA CTOPOHE TepMuHana. Kaxablii NOTOK HY)XXHO paccMaTprBaTh Kak 0TAe b
HbI/i normyecknin kaHan. Moatomy nHkancynauus GS, Bka4vaa dparmeHTaumio, 4o/MkHa 6biTb BbIMOSHEHA
OTAENbHO 415 BXOAAWMNX AaHHBIX Kax4oro obuero notoka. Cogepxanve meTkun ID Frag oTHOcuTCA K 06Lwemy
MOTOKY.

4.1.5 TepeHOC MHOpMAaLLMK CUTHaNM3aLmnm

MepeHoc MHOpMaLMM CUrHanusaumnm MoXeT BbINOMHATLCA TPAHCNOPTHLIM MOTOKOM (CM. pasgen 6).
JlonyckaeTcs ncnonb3oBaHve OAVHOYHOIO O6LLLEro NoToka, napaMmeTpbl CUTHaNN3aUuy KOTOporo HacToAWNi
cTaHAapT He ycTaHaBMBaerT.

4.2 ®opmart naketa GSE

4.2.1 Cneuundukaumsa

O6LwWKit NOTOK COCTOUT M3 NOC/Ief0BaTE/IbHOCTM KapOB OCHOBHO NOI0CHI NEPEMEHHOI ANNHbI. B Tab-
nvue 1 npeacTtaBneH CUHTaKCKUC CTPYKTYPbl Kagpa OCHOBHOM nosockl. MakeTbl GSE MynbTunaekcupoBaHs! v
pasMelleHbl BKkagpax 0CHOBHOU Nonockl. MIHkancynuposaHHble POnnnudparmeHTolPOu (cm. 4.3)TpaHcnop-

TUpytoTcA B naketax GSE. lononHeHune (Npy Heob6xoaumMocTn) fobasnseTcs nocne nocnefHero naketa GSE B
Kajipe OCHOBHOW NO0ChI.

Ta6nuua 1— CUHTAKCUC CTPYKTYPbl Kagpa OCHOBHOW MOJOCHI

CuHTakcmc Konnyectso 6utos MHebloHMKa

Frame() {
for(j=0;j<N1.J+*H
GSE_Packet()

}

B ToM cnyuae, korga MHGopmaums o hakTMYeCKOM pasMelLeHun JaHHbIX Kafpa OCHOBHOW nosocsl
(Hanpumep, B DVB-S2 B none gnvHa nons garvHbix (Data Field Length) He npegctaBneHa, Tak kak uHdopmauus
curHanusaumm nepeHocutcs B 3aronoBke OCHOBHON M0oM0Ckl, TO NMPUEMHUK AO/KEH pacno3HasaTb Npu-
CYTCTBME [OMOJSIHEHNA MOCPEACTBOM OGHAapPYXEHUs KOHKPeTHOl kombuHauuy GUTOB MHAMKaTopa cTapTa,
WHAMKaTOPa KOHLa 1 Tuna mMeTkn. CUHTaKcUC CTPYKTYpPbl Kafapa OCHOBHOW NOM0Ckl NokasaH B Tabnuue 2. Mpu-
€MHUK lo/KeH oT6packiBaTh Nto6ble nakeTbl GSE, cnegylowme 3a 310 kOMGUHaL e, KoTopas H1Koraa He
L0/MKHA MCMOb30BaThCA 418 Kaknx-11mbo 3aronoskoB GSE.

Ta6nuua 2— CUHTAKCUC CTPYKTYPbl Kafpa OCHOBHOW MO/OCHI

CuHTaKcuc Konnyectso 6utos MHebloHMKa
GSE_Packet() {
Startjndlcator 1 bsibf
Endjndlcator 1 bslbf
LabeldTypeJndtcator 2 bslbf
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OkoHuyaHue Tabnuubl 2

CuHTakcuc Konuyectso 61ToB MHeMmoHunka
If (Start_Indlcator==*0") and (End_Indlcator==*0") and
(Label_type_Indicator=="00") {
Padding_bits 4 bslbf

for<i=0;i<N1;l+'») {

Paddmg_bytes 8 bslbf
>
} else {
GSE_Length 12 umisbf

If (Startdndicator—"0") or (Endjndrcator=**0*> {

FragJD 8 umshbf
)
If (Start_Indicator==,1") and (EndJndicatoi®*'O"){

Total_Length 16 uansbf
)
If (Start_Indlcator=="1") {

Protocol_Type 16 uonsbf

if (Label_Type_lIndicator==*00") {

6_byte_Label 48 bslbf

) else if (Label_Type_Indlcator=»*01%*){

3_byte_Label 24 bslbf

if (Protocol_Type < 1536) {
for<I*0;I<N2:1**) {

Extens»on_Header_byte 8 bslbf

}
for(i=0;i<N3;i*+) {
POU_data_byte 8 bslbf

}
If (Start_Indicator==*0*) and (»End_Indicator=="1") {

CRC_32 32 rpcrtof

Kaxabiin nakeT GSE coctout 13 3aronoeka GSE v nocnegytouleil nonesHoi Harpy3kn GSE. rae HaxoanT-
€S MHKancyMpoBaHHbIi PDU unu hparmMeHT nHkancynuposaHHoro PDU. Ha pucyHke 2 noka3aH hopmar 3aro-
noska GSE. NpuMeHeHne He3allTPpUXoBaHHbIX Noneii Bcerga 06s3aresnibHo, a 3alTPUXOBaHHbIE NOMSA MOryT
6bITb OMYyLLEHbI B 3aBMCMMOCTM OT TUMOB NpeAblAyL X Nosei ynpasaeHus B nepsbix 4 6utax 3aronoska GSE.
Hanunume BO3MOXHbIX 3aro/IOBKOB paclUMpeHus onpegensietcs TUNOM MNpoTokona. MuHuManbHasa AsvHa
3aronoBka GSE 2 6aiita.
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PucyHok 2 — ®opmart 3aronoskos GSE

[anee npeactaBneHa ceMaHTKa OCHOBHbIX NakeToB GSE:

LabeMTypoJdndicator: [MMone 2 6uta. Mpu Hanuumm gononHeHus B none Label_Type_Indicator gomxHo
6bITb ycTaHOBNeHO «00». B npoTuBHOM cnydyae, ecnm B none Startjndicator yctaHoBneH «O0», TO
Label_TypeJndicator 3ape3epBupoBaH. v B NoJie fO/MKHO 6bITb yCTAHOB/IEHO «11». CemMaHTMKa Be/IMYMH Nons
Label_Type_Indicator noka3saHa B Tabnuue 3. OnpegeneHne MeTok U cnocoboB ajgpecaunn npescTaBieHo B
pasgene>s.

Ta6nunuye 3 — CemaHTuka BennunH nons Label_TypeJdndicator

Bennunna 3HaueHve
«00» MeTka «6 6aiiT» npucyTCcTBYeT U AO/KHA UCNONb30BaTbCA ANSA PuUnbTpaymm
«01* MeTka «3 6aiiTa» NpUCyTCTBYEeT U AO/IXHA UCNONb30BATLCA AN (unbTpayum
«10» Pexum BewaHusa. NMone meTkn He npejcTaBneHo. Bce npueMHuKn AomKHbI o6paboTate aTOT

nakeT GSE. Takoe couyeTaHne MOXeT GblTb WCMOMb30BAHO B APYrNX CUCTEMAX, Koraa du-
NbTpauus Ha YpoBHe 2 HE NMPUMeHsSeTCs, a ucnonbayeTcs o6pa6oTka 3aronoska IP (5)

«11» MeTka NOBTOPHOTO UCMOJIb30BaHNA. [ofle METKN He NpeACcTaB/ieHo. Bce NpUeMHUKN JOJKHBI
Mcnonb3oBaTh METKY, KOTopasi npucyTcTBOBana B npeAbigyliem nakete GSE 13 Toro xe kaj-

pa OCHOBHOI NoOCHl. ATOT MeTOo/ MCNob3yeTcs A5 Nepejayn nocnefoBaTeNbHOCTY Nake-
ToB GSE c TOli Xe MeTKOlW, He MNOBTOPAA none MeTkn. OTa BennYMHa He AO0/KHa

ncnonb3oBaTbCcs ANA nepBoro naketa GSE B kagpe
Padding_bits: BuTbl 4,ONOAHEHUSA AOMKHBI ObITh YCTAHOB/IEHbI B «0».
MpumeyvyaHnun e— N1 3ToKONMYeCTBO 6ATOB A0 KOHLA Kajpa OCHOBHOM NOOCHI.

Padding_bytes: BaliTbl 4ONOMHEHNS, B NOME AO/MKEH ObiTb ycTaHOBAEH «0». B cnyvyae npumeHeHus
nononHeHus B Startjndicator, EndJndicatoru Label_TypeJndicator fo/mkeH 6bITb ycTaHOBNEH «0»/«00.

GSEJ-ength: lMone 12 6utoB yka3biBaeT pa3mep B 6aliTax naketa GSE. oTcuuTbiBaEMOro ot 6aita
nocne nona GSE_Length. MakcumanbHas gnuHa GSE_Length gna naketa GSE MoxeT cocTaBnsiTb
4096 6aiiT. None GSE_Length yka3biBaeT Ha Hayano cnepyrouiero naketa GSE, Ha OKOHYaHMe MoNs faHHbIX
(Data Field) nnn Havano nons gononHeHus, ecnv nakeT GSE ABnseTca B kKagpe NocnegHnM.

Protocol_Type: Mone 16 6uToB yka3biBaeT TN Harpysku, nepeHocumoii 8 PDU unu npucytcteme
Next-3aronoska. COBOKYNHOCTb 3HAYEHWIA, KOTOpPble MOTYT NEPEHOCUTLCS B 3TOM MoJle, AeNINTCA Ha Auanaso-
Hbl IBYX TUMOB W JO/IXHbI C/lef0BaTh NpaBuiaM, onucaHHbIM B [5]:

- Tun 1: Tun nons Next-3aronoBok. lepBblii TN Arana3oHa NPoCTpaHCTBa 3HAYeHNi COOTBETCTBY-
eT gnanasoHy oT 0 40 1535 fecATUYHbIX 3HAYEHWA. DTN 3HAYEHUS MOTYT ObITb MCNO/Ib30BaHbI AN AEHTUN-
Kauum KOHKPETHbIX KaHa/lbHbIX NPOTOKO/I0B U/MAM MOTYT yKasblBaTb Ha Hasmume 3aro/sloBKOB paclunpeHus,
KOTOpble HECYT AOMOJIHUTESIbHbIE NOJISA ONUUOHA/IbHBLIX MPOTOKOMOB (HaNpyUMep, WYHTUPOBAHNE UHKaNCY-
uun). manasoH nogpasaesneH Ha 3HadeHns ot 040 256 n o1 256 g0 1535 B 3aBMCUMOCTU OT TUMa paclUMpeHns.
Vcnonb3oBaHue aTUX 3HaYeHWn koopanHupyeTcs peectpom (5].

-Tun 2: Tun nons cosmecTumblii EthorType. BTopoii Tun gnana3oHa NpoCTPaHCTBa NIEXUT B UHTep-
Basie 3HauYeHunin mexay 0x600 (1536 fecaTuuHbIX 3HaYeHunit) n OXFFFF. 3ToT Ha6op NpUCBOEHUIA TUNa cneayeT
Ha3HayeHusm DIX/IEEE (He gonyckaeTcs UCMO/b30BaHWe 3TOro Auana3oHa B kayecTBe ykasaTtesia ANVHbI Kaj-
pa). Bce npMcBOEHMSA B 3TOM NPOCTPAHCTBE NCMONb3YIOT 3HaYeHus, onpegesneHHble ans EtherType. Cnepgyto-
Wne ABa 3HaYeHNs Tuna npeAcTas/fieHbl B KayecTBe Nnpumepos (B3ATbIX U3 peecTpa EtherTypes IEEE):

Mpumep:

0x0800: IPv4 Payload
0x86DD: IPv6 Payload.
6_byte_Label: Mone 48 6UTOB cOEePXMT METKY 6 GaiiT, npuMeHseMyto Ans agpecauun (cMm. pasgen 5).
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3_byto_Label: MNone 24 6uta cogepxuT MeTky 3 6aiiTa, npuMeHaemyto Ansa agpecauum (cm. pasgen 5).
MpumeuaHnune — bl2asnaeTcagnuHoiiB6aiTaxpaclinpeHnA3aroNoB*oB.yCTaHOBNEHHbIXBCOOTBETCTBUUC[5].

Extension_Header_byte: OnunoHanbHble 6aiiTbl MOTYT 6bITb MCNO/L30BaHbI A4/19 BbINOIHEHUS O4HOTO
WK HECKOMBKUX 3ar0/I0BKOB pacluMpeHusi. ®opmaT 3aro/ioBka paclunpeHust onpegeneH B [5].

MpumeuvaHnune — N3npegcraBnsaer coboit ANNHY nHKancynuposaHHoro PDU unu doparmeHTa PDU a 6aiitax.

PDU_data_byte: 3Tu 6ainTbl cogepxart gaHHble PDU.

CRC_32: 310 none npucyTcTBYeT TONbKO B NnakeTe GSE. KOTOpbI HeceT nocnefHuin oparmeHt PDU.
370 nose JO/MKHO BbITb yCTAHOBIEHO B COOTBETCTBUN C4.2.3.

[JeTtann3npoBaHHasa cemaHTuka naketa GSE npegctasneHa B [7] (4.2.1).

4.2.2 Kopep CRC-32

Mpu c6opke npuemHnKom pparmeHToB PDU. paccesiHHbIX MO HECKO/IbKUM Kafpam, CyLecTByeT BEPOsiT-
HOCTb TOr0, YTO (PParMeHT MOXET OTCYTCTBOBaTb. BO3MOXHOCTL 06HapyXeHns o600k GSE. 06yCcnoB/ieHHbIX
Henpaew/bHON CO60PKOIA, focTuraeTcs BbluncneHnem CRC-32 HayposHe PDU 19 kaxaoro oparMeHTupoBaH-
Horo PDU.

Kaxabiih nakeT GSE. BkoTopom 6UT S paBeH «0». a 6uT E paBeH «1». nepeHocut 32-6utosBoe none CRC B
nocnegHux yeTblipex 6aiitax naketa GSE. 910 obneryaet BoluncneHne CRC annapaTHbiMu cpegcTeamu. Mpu
BbluncneHmm CRC ncnonbsyetcsa nonmHom CRC-32, npeacTaB/ieHHbI HUxe. 9To 32-6UTOBOE 3HaYeHue pac-
CUMTbIBAETCA B COOTBETCTBMM C NOpoXaawoLwmm nonmHomom 0x104C11DB7. npeAcTaBieHHbIM B LWecTHaaLa-
TEPUYHOM UCUNCIEHUNN:

X324 X26 ¢ X236 X22 ¢ X16 ¢ X2 ¢ X1 ¢ X104 X8 ¢ X7 + Xs+ X4 + X2+ X1+ X°.

WHkancynstop uHuumanu3npyeT Hakannusawowuii pernctp CRC-32, ycTaHaBiuBas 3HadyeHne OxFFFF
FFFF. 3atem oH Bbluncnsiet 3HavyeHme CRC-32 naketa GSE gnsa nepegauun. MNaketT GSE BkntovyaeT Bce 6aiThbl
nonesHoi Harpyskvu PDU v nons: o6uieit AnunHbl, TUna npoTokona, MeTkv (ecnv nepefaeTcs) U paclumpeHns 3aro-
IOBKOB (€Cc/in MetoT MecTo). BbluncneHHoe 3HayeHne CRC-32 nomelaetcs B none CRC. MNpoueaypa Bblunce-
HWs 6nM3Ka K Nnpoueaype, nprMeHsieMoli B npotokone SCTP ([8]) Npu BbIYMCNEHUN KOHTPOSIBHON CyMMbI.

Mpu c6opke PDU npreMHUK BbINOJIHAET NOBEPKY LLe/IOCTHOCTU HE3aBUCUMbIM BblYUCNIEHWEM BEINUMHBI
CRC BcerocobpaHHoro PDU c go6aBneHnemM BbiLLeynoOMSAHYTbIX NOeli M CpaBHEHNMEM 3TO BE/IMUNHBI C nepe-
[aHHOW BeNIMUYnHOM B nocneHem Tpeinepe naketa GSE.

PDU. He npowegLive npoBepky BenmunHbl CRC. oT6pachiBalOTCA, 3aCTaB/1Aas NPUEMHUK BONTN BCOCTORA-
HVe oXugaHus.

Mpumep Bbluncnexuii CRC nokasaH Ha pucyHke 3. B kauecTBe npumMepa npusefeH cnyyai, korga PDU
pasgesnieH Ha Tpu oparMeHTa, KOTopble NnepefaHsbl B Tpex naketax GSE.

PucyHok 3 — Mpumep Bbluncneunin CRC
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3aTeHeHHble Noss Ha prcyHke 3 0603HaYatoT Te hparMeHTbl, KOTOPbIe yYacTBYHOT B BbluncneHmn CRC:
6aiiTbl, N0 KOTOPbLIM AOMKEH ObITh BbluncaieH CRC. onyckasi nosie obwas aanHa, He NpUHUMasi BO BHUMaHue
BCe nocriefytoLine 3aronosku naketa GSE BnsioTb Ao nons ID Frag u He Bkntoyvas none CRC.

4.3 ®parmeHTaumsa PDU

MakeTbl GSE ¢ gaHHbIMM OT PDU A0/XHbI MMEeTb oAnHakoBblid ID Frag v fo/XHbI NnepefjaBaTbcs No
nopsgky. OfiHaKo OHV He MOTyT 6bITb NepefaHbl Nocnef0BaTe IbHO, Tak Kak MOTyT Yepe0BaTbCA C NakeTaMm
GSE. nepeHocawmMmn nonHble PDU nnu pparmenTsl ¢ gpyrumm ID Frag. Co6paHHble PDU 6yayT noctasfeHbl
Ha 60/1ee BbICOKVE YPOBHY Nocne npuema nocnegHero pparmenta PDU.

Mpy doparmeHTaLMm NPUMEHSAIOTCA CegyloLmne npasmna:

- BCe nakeTbl GSE, nepeHocsALline gaHHble 04HOro 1 Toro e PDU. fomkHbl MMeTb oanHakosble ID Frag;

- nepB.blii nakeT GSE c koHkpeTHbIM ID Frag fo/mKeH MMeTb 6UT S. paBHbIil «1», 1 6UT E. paBHbIi «0x»;

- nakeTbl GSE. nepeHocswye hparmeHTbl PDU. KOTOPbIE HE ABNAOTCA HU NEPBbLIM, HU NocnegHUM dpar-
MeHTOM PDU. fO/MKHbI UMETb 6UT S. paBHbIil «0». 1 6UT E. paBHbIii «0»;

- nocnepfHuii naket GSE c koHkpeTHbIM ID Frag fomkeH umeTb 6UT S. paBHbIil «0», 1 6UT E. paBHbIN «1»;

- 0,0 Tex nop. noka PDU He 3anosHeH, ero ID Frag He f0/mKeH NOBTOPHO UCMNO/b30BaTbCA Ha UHTepBane
256 KafpoB OCHOBHOI NOOCHI;

- Bce nakeTbl GSE ¢ oguHakoBbIM ID Frag f0/KHbI NepeaBaTbCs B MOPsifKe o4epeHOCTH;

- NnoJsie MeTKa [,0/HXHO UCMO0/1b30BaTbLCA TO/ILKO B NepBoM nakete GSE.

Bcsiknii pa3 npu hparmeHTaunm nHkancynsatop GSE ucnonHsieT nepsble 6aiiTbl X1 PDU u cnegytowune
onepauum:

- hopmupyeT nakeT GSE c ycTaHOBKOW 6uTa S. paBHOro «1», 1 cycTaHoBKOW 6uTta E, paBHOro «0»;

- ycTaHaBnvBaeT B none gnvHa GSE pacyeTHoe KoNnyecTBO 6aiiToB, BKIOYas ANNHY AaHHbIX X1 PDU
(cm. pucyHok 3). anuHbl noneli ID Frag, o6uieii AMHbI, TUM MPOTOKOA, YPOBEHb (EC/IM NOJ1e yPOBEHb CYLLLECTBY-
eT) nN60oro 3aro/ioBka paclumpeHns. NonesHas Harpyska GSE nepeHocuTcsi B NepBoii YacTu MHKaNCyampo-
BaHHoro PDU c gnvHoii X1 6aiitoB. MonyyeHHasa gnmHa GSE He fo/kHa NpeBblllaTh BEIMYMHY OCTalLLerocs
CcBO6GOAHOIO NPOCTPaHCTBA B TEKYLLEM NOME faHHbIX Kagpa OCHOBHOM NOMOCHI;

- ycTaHaBnuBaeT cBo60HOe 3HayeHue ID Frag;

- ycTaHaB/MBaeT B nose obuian AnnHa pacyeTHoe KoNn4yecTBo 6ainToB, BKAOYAA AAUHY HedhparMeHTu-
posaHHoro PDU, nons Tmn npoTokoa, nonas MeTka (Mpu Hasmummn) 1 1tlo60ro 3arosioBka pacluupeHus;

- fobaBnseT nosie TMN NPOTOKONA,;

- jo6aBnseT nosie MeTka (ecnmn npuMeHseTcs);

- BbINOJIHAET BCTaBkn X1 (cM. pucyHok 3) 6ainToB 3 gaHHbix PDU B nonesHyto Harpy3ky GSE;

- NomelaeT aToT NakeT GSE B TekyLem Kagpe nepebiM naketoM GSE nnun nocne nio6oro 4pyroro naketa
GSE. yXe npucyTCTBYIOLEro B Kagpe.

Korpa PDU pasgeneH Ha KonnuecTso chparmeHToB 60nee AByX, MHKancynatop GSE npuHumaeT cnegyto-
e X2 (cMm. pucyHok 3) faHHble PDU u:

- hopmupyeT nakeT GSE c ycTtaHoBKol 6MTa S B «0» 1 C ycTaHOBKOW 6uTa E B «0%»;

- ycTaHas/iMBaeT B nose obuias fvHa B 3aronoBke GSE pacyeTHOe KoM4ecTBo 6aiiToB, BKNOYas A1n-
Hy AaHHbIX X2 PDU v nonsa ID Frag. MonyyeHHasa gnnHa GSE He fo/mKHa npesblillaTh Be/IMUNHY OcTalolLerocs
CBO6GOAHOro NPOCTPaHCTBA B TEKYLLEM NOME faHHbIX Kagpa OCHOBHO NOMOCHI;

- ycTaHaB/vMBaeT TO Xe 3HadyeHue ID Frag, 4yTo 1 B npegbigyliem pparmeHte atoro PDU;

- BCTaB/AeT 6aiitbl X2 (CM. pucyHok 3) u3 PDU B nonesHyto Harpy3ky GSE v criegytoline onepayuu;

- nomewaet aToT nakeT GSE B BbIGpaHHbI kaap (B 3aBUCUMOCTH OT a/IropuTMa NiaHMpoBaHus) kak nep-
BbIl nakeT GSE unn nocne nwboro gpyroro naketa GSE yxe npucyTcTBytoLLero B kagpe. Takas xe onepayus
nosTopsieTcs Ansa scex oparmeHtos PDU 3a nckNoveHneM nocneHero.

WHkancynatop GSE obpabaTbiBaeT ocTawwmecs X3 gaHHble PDU (cM. pucyHok 3) ncnegytouwme onepa-
unn;

- hopmupyeT nakeT GSE c ycTaHOBKOW 6uTa S B «0» 1 C yCTaHOBKOW 6UTa E B «1»;

- ycTaHaBnvBaeT B nose gnvHa GSE B 3aronoske GSE pacuyeTHOe KONn4ecTBo 6ainToB, BKAOYASA ANHY
nons gaHHele PDU X3. nons ID Frag npasmepa nona CRC-32. MonyyeHnHaa gnnHa GSE He fonkHa npesbillaTh
ocTaloleecs cB0604HOe NPOCTPAHCTBO B TEKYLL,EM MOJe AaHHbIX kKaApa OCHOBHOW MOMOChI;

- ycTaHasnvBaeT B nosne ID Frag Ty e camyto Be/IMUMHY, Y4TO U B NpeablayLiux gparmeHTax atoro PDU;

- BCTaBNsieT ocTatowuiica X3 (cM. pucyHok 3). AaHHble PDU B nonesHoit Harpyske GSE ngo6asnset CRC 32;

- nomewaeT 3T0T nakeT GSE B BbIGpaHHOM KaJpe OCHOBHOW NOJioCkl B Ka4ecTBe nepsoro naketa GSE
nnu nocne no6oro gpyroro naketa GSE, yxe yCTaHOB/IEHHOTO B kajpe.

Mpumepsbl hopmaTos nakeToB GSE nprBeeHbl B npuioxeHumn B.
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5 3aBucmmocTb NapamMeTpoB agpecaunn n cea3biBaHNA naketoB GSE
OT NapameTpoB MNoJif MeTKa

Mone meTka ABNSETCA ONUMOHASIbHBIM. B 3aBUCMMOCTN OT BE/IMUUHBI, YCTAHOB/IEHHO B NONE MHANKATOP
TUNa MeTKW, OHO MOXET UMEeTb ANVHY 6 6aliToB. 3 6aiiTa A1 MOXeT OTCYTCTBOBAaTb. 3aBUCUMOCTb NapamMeTpoB
nosis MeTKa OT YCTaHOBJ/IEHHOTO 3HAYEHUS B MoJsie MHAuKaTop Tuna MeTkn (LT) npeacTtasieHa Huxke.

Mone nHavkatop Tuna meTku, cogepxatieo «00» nnun «01». cooTBeTCTBYET OHOAAPECHbIM NakeTam IP,
npeAHasHayeHHbIM A1 WCNOb30BaHWA MapLupyTM3aTtopaMu JSIMHWIA KONNEKTUBHOIO NOMb30BaHusA (T.e.
NVHWIA, COeANHAOLLNX HECKOTbKO NPUEMHUKOB).

Mone meTka MOXeET He WUCNo/b30BaTbCA (YCTAHOBMEHO «10») B Tex ciyyasx, korga ofHoadpecHble
IP-nakeTbl W/unn MHoroagpecHble nakeTbl NOCTaBAATCA K NPUEMHMKAM, KOTOpble MOTYT UCNO/1b30BaTb ANC-
KpumunHaTop nons (Hanpumep, agpec nonyyarens IPv4/IPv6 nnun napannensHblii MAC agpec gocTaBky) HKan-
CYNIMpOBaHHbIE NPOTOKO/IOM, KOTOPbIE MOTYT 6bITb MHTEPNPETUPOBaHbI Kak agpeca ypoBHS 2.

Mpu 3HauyeHUn nHaMKaTopa Tuna mMeTkn «00» 6-6aiiToBast MeTka crnegyeT HEMOCPEACTBEHHO 3a NoJsieM
TMN npoTokona (Hanpumep, MOXeT MepeHoCUTb nose Touyka npucoedvHenns k cetn (Network Point of
Attachment; NPA)).

Mpu 3HaueHUn nHaMKaTopa Tuna metkn «01» 3-6aiiTtoBas meTka (Hanpumep, none NPA), cnefyet Henoc-
peAcTBEHHO 3a nosieM Tun npoTtokona. O6paboTka npuemHnkom naketoB GSE ¢ 3-6aiiToBoIi MeTKol siBnsieTcs
ONUMOHANLHOWA.

B pexume agpecauun «lMo ymonuyaHuio» agpecaums noss TN NpoTokosia COOTBETCTBYET agpecam
HasHaueHuns NPA, KoTopble ABNAOTCA 6-6aiiTOBbIMY Yncnamu, 06bIYHO BblpaXKaembiMU B LLECTHaAuaTepny-
HOM ncuncnerun. MeTkn MOryT UCN0Mb30BaTbCA 415 MAEHTUdMKALUN TEX NPUEMHUKOB B CETU, KOTOPbIe A0-
XHbl 06pabaTtbiBaTb KOHKpeTHble nakeTbl GSE. 3-6aliToBas MeTka MOXEeT MCMNo/sb30BaTbCA B kayecTse
anbTepHaTUBHONW agpecaunn, Hanpumep, B ceTax DVB-RCS, rge 3-6alitoBass MeTka MOXeT npeacTaBuTb
1-6aiiToBbIit ID rpynnbl 1 2-6aliToBblii ID BXoAa (B cuctemy).

3HauveHune agpeca 0x00:00:00:00:00:00 B kauecTBe MeTk/ B nakeTe GSE He ncnonb3yetca. Mnagwinii
3Havalwmin 6ut nepsoro 6ainTa Noas TUM NPOTOKONAa ycTaHaBnvMBaeTcs B «1» AnA MHOroagpecHbIX Kagpos.
OcTatolymecs 6aiTbl onpeaenstoT rpynnoBol afpec kaHanbHOro ypoBHS. KOHKpeTHoe 3HaueHue agpeca
OxFF:FF:FF:FF:FF:FF onpegensieT agpec coeguHeHus BelaHns. 9To 03HavaeT, YTo cobpaHHbiii PDU (ecnu
OH 6bIN1 hparMeHTUPOBaH) A0/HKEH ObITb NOCTABEH BCEM NPUEMHMKAM.

MakeTbl IPv4, nepeHocalme agpec Belanmsa noacetn IPv4, omkHbI 6bITb NOCTaBNEHbI BCEM CUCTEMAaM
C Teme npedrKkcom ceTu. BnpucytcTeum 6-6aiiToBoit MeTkn GSE nHAMKaTOp TUNa MeTK1 yCTaHOoB/EH B «00»,
6-6aiiToBas MeTka fo/mkHa nepeHocuTb agpec NPA coeguHenuns Belwanusa (OxFF:FF:FF:FF:FF:FF). BTexcny-
yasx, korga PDU aBnseTcs MHoroagpecHbiM naketoM IP n ucnons3yetcs 6-6aiitoBas metka GSE (nHamkartop
Tuna MeTKM ycTaHoBseH B «00»), rpynnoBoli agpec npuemHuka IP MHOroagpecHoro naketa fo/mKeH 6biTb 0TO-
6paxeH B MHOroafpecHoMm rnosie TUN npoTokona (B COOTBETCTBMM C METOL0M, UCNOJIb3yeMbIM A8 hopMUpoBa-
H1a MAC-agpeca Ha3HavyeHus B Ethernet). MeTog oTo6paxeHuns rpynnoBbix agpecoB IPv4 onpepeneH B (9).
MeToga oTo6paxeHus rpynnosbix agpecos IPv6 onpegenet B [10].

Mpu nepepave HeckoNbKUX nocsegosatesnbHbiX PDU K 04HOMY MeCTy HazHauyeHWss MeTK1 NOBTOPHOTO
MCMOIb30BaHUSA MOTYT ObITb OMYyLLEHbI. B 3TOM Crlyyae nosne Tmn NnpoTokoaa MoXeT ObITb yAaneHo 13 BCex cLen-
NeHHbIX NakeToB GSE, KpoMe NepBoro (MHAMKATOP TUNa 3TUKETKN YCTaHOB/EH Ha «11»). MepBblii nakeT U3 06b-
eAnHeHHbIX nakeToB GSE pomkeH cogepxatb meTky 3 6aita nnn metky 6 6aiToB (MHAMKATOP Nons Tvn
NpoTOKOMa yCTaHoB/EH Ha «00» nnn «01»), MpuemHuK, KoTopblii NpuHUMaeT nakeT GSE ¢ meTkoli B pexume
NOBTOPHOrO UCMOJIb30BaHUSA, NpejnonaraeT, YTo nose TUM NPoToKo1a paHee NPUHATOro naketa GSE octaetcs
B cune. MeTKy MOBTOPHOrO MCMOJb30BaHWA A0MycKaeTca NPUMEHATbL B TOM criydae, Korga naketbl GSE
nepesarTcs B TOM Xe Kajpe OCHOBHOW MoocChl.

[JonyckaeTcs nogaepxka npoTokonom GSE 04HOBPEMEHHOr0 NCNO0/Ib30BaHUS HECKObKMX 6-6aiiTOBbIX
agpecos liogHoro 3-6ainToBoro agpeca. MexaHvu3m nNpuBA3KY 415 KaXXA0ro agpeca HacToAWMUM CTaH4apTOM He
onpefeneH n aomkeH paspabaTbiBaTbCs AONONHUTENBHO.

TepMuHan MOXeT UCMOo/Ib30BaTh C/efyoLme BapuaHTbl agpecalun:

- BCe TepMUHarsbl ¢ ogHoaapecHbiM MAC MOryT UCnonb30BaTh CBOV annapatHbiil agpec MAC kak 6-6aii-
TOBbI agpec. Takas agpecauus AelCTBUTeNbHA ANS BCEX TUNOB TEPMUHANOB (HanpuMmep, B CUCTEME
DVB-S2 — B pexume npuema, Bcucteme DVB-RCS — B HazeMHOM 06paTHOM KaHane uT. 4.);

- TEpMUHAsbI MOTYT MCMO/b30BaTh MexaHn3m oTobpaxeHuns MAC K IP. onncaHHbIii B [9] 1 [10] ans IPv4 n
IPv6 MHOroazpecHoi curHanmsauny agpeca npu nosly4yeHny curHana B npsiMom kaHane (CM. pasgen 6).

TepmuHan Takke MOXeT NoAaepXusaTh Apyrne MexaHnsmbl agpecalmm, Takme Kak:
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- OfjHOHanpaB/IeHHbIli MexaHu3M ans 6e3afpecHoro pexuma npu nHkancynsauuv IP geitarpamm gns
nepegauun yepes TPaHCNOPTHbI NoToK MPEG-2. onucaHHbIi B [5];
- TepMmuHansl DVB-RCS moryT cBa3biBaTb cBON ID rpynnoBoii peructpaunn ¢ 3-6aiiToBbIM afpecom,
€C/I1 3TO 0TO6PaXeHO B NPsAMOM KaHasie {cM. pa3gen 6);
- BO3MOXHbI Apyrne BapuaHTbl NPUBA3KN 3-6aiiTOBOV MeTKu:
- Bpexume ATM:npuBsa3ka K ngeHTudrKkaTopy BUpTyanbHOro kaHana/ ngeHtndukaTopy BupTyasbHoro
nytu (Virtual Channel Identifier/Virtual Path Identifier; VCI/VPI) (cm. pasgen 6);
- B peXvMe paclumpeHuns BupTyanbHoii nokanbHoli cetn VLAN (3-6aiitoBbii MAC-agpec kak ID VLAN
[NS NPOCTbIX C/ly4YaeB HEABHON NPUBSI3KM C Bbl4eNIEHHbIM FPYNMNOBbLIM MapkepoM, Hanpumep. OXFFFF) (cm. pas-
nen 6).

6 MapameTpbl cUrHaNIM3aUUM NHdopMaLmn o cnyxdax GSE

CurHanusaumsa npucyTcTBUS B TpaHcnopTHOM noTtoke MPEG noTtoka GSE IP/MAC BbINosiHAeTCs gec-
KpunTopom generic_stream_location_descriptor, onpesenerHsbim B[2] (8.4.5.15), KoTopbIli nepeHocuTcs B Tab-
nuue ysegomnenunsa (Network Information Table; NIT) (Takxe cm. [2]).

B peckpuntope generic_stream_location_descriptor 4OMKHbI NCNO/Ib30BaTLCSA CENEKTOPHbIE GaiThl B
IP/IMAC pons nepegauun nonsa generic_stream_binding_info, cuHTakcuc kotoporo npeacrasneH B Tabnuue 4.
Ta6nuuya 4— Cuntakcuc nons gener(c_stream_bindingjnfo

CuHTakKcuc Konuuectso 6uTOB MHeMoHvKa

generic_8tream_bindmg_Info () {

rfc_m ulticast_binding 1 bslbf
dvb-rcs_group_togon_!d_bmding 1 bslbf
atm_pvc_bindmg 1 bslbf
vlan_extension_bmding 1 bslbf
Reserved 12 bslbf

multicast_binding: ®nar yctaHaBnvmBaeTcs B «1». ecnv ncnonb3yetcs IP ans otobpaxeHns agpecos
MAC BcooTBeTcTBUM C [9J 415 rpynnoBbIX agpecos IPv4 1 B cooTBeTCTBMM € [10] N5 rpynnoBbIX agpecos IPV6.
Ecnu conar yctaHaBnvBaeTtcs B «0», To oTo6paxeHue IP-agpecos k MAC-agpecam A/1s rpynnoBbIX a4pecoB
BbINOJIHAETCH BHE KOHTEKCTa HacTosLWero ctaHgapTa.

dvb_rcs_group_logon_id_binding: ®nar yctaHaBnuBaeTca B «1», €C/IM UHTEPaKTUBHbIA TepMUHan
[o/mKeH cBA3aTth (06paboTaTh) groupid/logon_id kak 3_byteJabel.

atm_pvc_binding: ®naryctaHasnueaetcs B «1», ecnu ngentucukarop VPI/VCI 6ygeT nepefasartbes
B nosne 3_byteJabel.

vlan_extension_binding: ®nar yctaHaBnuBaeTcs B «1», ecnu vtan_id 6yaeT nepefasaTbCs B nosne
3_byte_label.

12
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MpunoxeHue A
(cnpaBouHoe)

OCHOBHble MPUHLUMNBI (PYHKLMOHUPOBAHMNSA UHKANCYNATOpa U NAaHUpoBLyMKa

A.1 MpaBuna paboTbl MHKaANcCynaTopa MNaaHNupoBLMKa

Ha pncyHke A.1 nokasaHa 6/710K-CXemMa WHKancynsaTopa v nnaHupoBLLMKa, Ha KOTOPOIi BblifeNeHbl KNOUYEBbIE (PYyHK-
LK. CBA3AHHbIE C NPOLECCaMU WHKANCYNSLMU W MAAHUPOBAHUSA, BbIMOMHAWUMUCA B nepejatynke. MNpeacTaBneHune
3TOW 6/10K-CXEMbI MPEAHA3HAYEHO 415 UNNIOCTPAL MU OCHOBHBIX (DYHKLMOHAbHbIX 3/IEMEHTOB W UX B3aWMOCBs3eil, a He
ANSA yKkasaHwii npasua peanusaynm nHkancynsumm GSE.

Wnkasicynatop'nn3bnpceLink GSE
y P pest Kapapbl ocHoBHOI

' nosiocChI

MNaketet 1P PDUSs VHkancynstop.' GSE

MapuwpyTtusatop VHkancynstopa MNaHNpPOBLLMK

W KnaccuukaTop MnaHnpoBLnK d)opnfmposaTenb naketos GSE Mogynsatop

cnavicos PDUs
[ -MakeTbI63E
Hmsglxlﬂaum KomaHgb!
ACM

PucyHok A.1 — Briok-cxema uHkancynstopa v niaHuposuuka

Bxogawwue IP nnn gpyrue nakeTbl CeTEBOro ypoBHA o6pabaTbiBaloTCA U HanpaBAAlTCA B pas3/inyHblie 6ydepbl B
3aBUCMMOCTU OT X Ha3HauyeHus, TpeboBaHuii n npnopnteTa QoS. ns cnyyas cuctembl ACM paccmaTtpuBaeTcsa U KayecT-
BO KaHafa A0 TepMuHana HasHauyeHus. MNocne BbINOTHEHUS TaKoW knaccugukaunm NN1aHMpoBLL UK BblGUpaeT nakeTbl, NoA-
nexalyne nepejaye Ha OCHOBe OnpejesieHHON cTpaTernn nnaHMpoBaHUS, KoTopas B o6l eM cnyvyae CTpeMutcs
MaKCMMU3npoBaTb NPON3BOAUTENBHOCTL NPU rapaHTUN AOCTVXKEHNS MHANBUAYANbHBIX Lleneil QoS.

MnaHnpoBL MK a nHkancynatope GS BbINONHAET paynoHanbHoe pasMmelleHne naketoB GSE B kagpax OCHOBHOI
NnosoChl, 4TO NO3BO/ISAET ONTUMU3NPOBaTb 3P (PEKTUBHOCTb CUCTEMBI. Ha pucyHke A.2 noka3aHbl HECOBMELLEHHbIE Onepa-
UMM MHKancynauuu v nnaHmposaHua. PDUL, PDU2 n PDU3 o6pa3sylT nocnegosartenbHocTb PDU. npegBaputenbHo
3an/1aHMPOBaHHYI0 BHELWHUM NAaHMpoBLUKOM. TepMuH MODCOD cogepxuT napameTpbl hopmaTta MoAynAaLMN U CKOPOC-
TN KOAMpPOBaHUA, CBsA3aHHble C AaHHbIM PDU. lNpeanonaraetcs, 4To npoussoguTenbHocTs MODCOD2 Bbilwe, 4yem
MODCOD1.ToecTOMODCOD1 cooTBeTCTBYET ciyyat 60nee ycToliumBoii (pobacTHoil) nepegaun. PDU nHkancynmpyoT-
CS M pasmMelalnTca B Kagpax 0CHOBHOM nonockl nHkancynatopa GSE.

PDUL PDU2 PD03
\ MODCOD1 / // M0,0COD]. '\ /~ MOPCOOZ
\ / ©CQ . )
X / 1 & v !
( i,
More ow Tloe g Mone Mone
AaHHbIX AaHHbIX 8 AaHHbIX AaHHbIX
GSE §3 "G GSE OBE
[V K T P—— 1 ko f
\N \ // // ' /
\ BY N \Yj
)
®
. rore AaHHbIX Kaapa fs rone AaHHbIX Kagpa
jrg OCHOBHO N0NOCHI OCHOBHOW M0/10ChI
MODCOD1 MODCOD1

PucyHokA.2 — HecoBMmelyeHHble onepauun nHKancynaunum n nnaHuposaHusa
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Korga PDU cbparmeHTpoBaH C Le/iblo ONTUMasbHOTO 3aN0/IHEHNA MOMS JaHHbIX Kajpa OCHOBHOI MOMOCHI, kKak B
cnyyae ¢ PDU2 B BbilWeynoMsAHYTOM npumepe, octawouwmiica gpparmeHt PDU uHkancynupyetcs B HE3aBUCUMOM nakeTe
GSE. KOoTOpblii fONXeH 6bITb NepejaH B 04HOM U3 CeAYOLWNX KaAPOB OCHOBHOV Nonockl. OJHaKO eCNN UHTeNNeKkTyab-
Hasi cTpaTerns naaHNpoBaHUs He UCNONb3yeTCs, TOCTeHepUpPOBaHHbIi nakeT GSE 6yaeT 3annaHnpoBaH Ans kagpa 0CHOB-
HOI monockl, BMecTe C APYrvMY NpejBapuTesibHO 3anJaHMpPOBaHHbIMU NHKANCYIMpoBaHHbIMKU PDU. Tak kak napameTpsbl
nepefayn ABNATCA NOCTOAHHBIMU A1 TOrO Xe Kagpa, MHKancynsaTop AO/KEH «NOHU3NTb» KypoBHi0o MODCOD 1 dpar-
MeHT cnegyouero PDU. Heo6xo4nMoro A5 3anofiHeHNa kagpa. 3To nogpasymesaeT yxy/jleHne eMKOCTU MITHOBEHHOTO
KaHana no OTHOWEHMNI0 KAOCTUXMMOMY 3HAUYEHWNIO U3-3a HECOTNacoOBAHHOCTU NPOLECCOB NTAHUPOBAHNSA N MHKANCYNALNN.
Ha pucyHke A.3 npuBejeHbl COBMeLlleHHble onepaLumn UHKancynaynm n niaHnposanus. MokasaHo, kak 06befnHeHHas
onepauus N1aHUPOBAHUSA U MHKANCYNSALUN MOXET YCTPaHUTb NOTepu 3P EeKTUBHOCTM NUHUN U MOXeT o6ecnednTb Nyy-
wyto 3P eKTUBHOCTb CUCTEMBI.

PDU1 PDU2 PDU3
MODCOD 1 MODCOD1 \ MOOCOoD2 /
/ /
Mone none 2 none none
,anHbI).( 8w JaHHbIX ouw [IAHHbIX 9 oy [IAHHbIX
a
GSE B GsE 13 "Gse w3 "esE
co co
./ N
\ /
_)K_
w e
a L )
80 Mone paHHbIX Kagpa 3@ Mo T panHbIX Kagpa % nonep‘aHUbIX Kkagpa
m OCHOBHOI4 NOIOCHI llp OCHOBHO/ MONOCH g OCHOBHOI4 MoIOChI
MOOCOD1 MOOCCHO2 MODCOD1

PucyHok A.3 — CoBMeLlleHHble onepaunm MHKancynauum n nnaHuposaHmnsa

HacToswuii cTaHfapT He ycTaHaBNMBaeT NpaBuia BbINONHEHUSA COBMELLEHHbIX ONepauunii MHKancynauumn n nnaHu-
poBaHus.

A.2 Ncnonb3oBaHWe MHAMKATOPA TUMA METKN

MNHAVMKaTop TUNA MEeTKU NO3BONAET MHKANCynsaTopy coobuwate npuemMHukam chopmart agpeca NPA. KOTopbIil fo/1KeH
ncnonb3oBaTthcsa 4NA PUNbTPALUM NPUHATLIX NakeToB GSE. MNpucyTcTBue MHankaTopa Tuna meTku B Kax oM nakete GSE
BCcepuu naketoB GSE. umerowunx oaguH n 1ot xe agpec NPA ansetcs M36bITOYHbIM, M36bITOYHOCTb YCTPAHAETCSA UCNOJb-
30BaHMeM 3HavyeHusa LT «11*. MiHkancynatop AO/IXEeH UCNO0Nb30BaTb 3HAYEHNE TUna MeTkn «11» TONbKO B pamkax 0HOro
eJVHCTBEHHOTO Kajpa v HUKOrAa He NCnosb30BaTh ANA NepBOro naketa kagpa GSE. 3To npaBuio npegoTepalyaeT BO3-
HUKHOBEHME HEOLHO3HAYHOCTEel B cnyyae noTepu kagpa.
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MpunoxeHue b
(o6a3aTenbHoe)

MpaBuna pa6oTbl NpYeMHMUKa

MpueMHWK HacTpanBaeTCs Ha KOHKPETHbI 06Nt HENPEPbIBHbLIA NOTOK C NPUEMHBIM (DUBTPOM ANA NpUemMa BCex
KafpoB 3TOro noToka. 3Tu Kaapbl cobpaHbl Ana hhopMUpoBaHUA NOToKa nakeToB GSE. EAUHCTBEHHbIV NPUEMHUK MOXeT
NPUHATbL HECKO/IbKO 06 MX NOTOKOB. B kaxaom cnyyae c6opka f0/KHA BbIMOMHATLCSA HE3ABUCUMO A/151 KaXA0ro o6l ero
notoka v 4N Kaxgoro doparmeHTuposaHHoro PDU. ns BbiNOSIHEHWA COHOPKM NPUEMHUK MOXET ncnonb3osatb 6ycep gns
XpaHeHUsa yacTuyHo cob6paHHoro PDU. B KOHKpPEeTHbIX peann3aumax npueMHnka MoryT MCNonb30BaThCs ApyTrue CTPYKTypbl
[aHHbIX, HO NPU 3TOM JO/KHO 06ecneynBaTbCA BbINOSTHEHWE 3KBUBAIEHTHbIX ONepaLmnii, ONUCaHbIX HUXE.

B MUHMManbHOW KOoMNaekTauum NpueMHUK AO/IKEH cofepxaTb oauH 6ydep c6opku Ans Kaxaoro agpeca, ¢ KoTo-
pbIM OH CBA3blBaeTCcA. MexaHusmbl nogaepxkn QoS pa3suToli ceTu MOryT Ucnosib3osaTtb pas3nuyHele ID Frag Ha afpec,
4TO06bI yUecTbyepegoBaHue dpparmeHToB PDU no atomy agpecy. NMoatomy gns pa6oTbl B 3TOM BUAE ceTell NPUEMHUKAON-
XeH 6blTb BCOCTOAHUM 06paboTaTh B 06LLEM NOTOKE O4HOBPEMEHHO A0 256 dhparmeHTUpoBaHHbIX PDU-

MpuemMHMK fONXeH HaYaTb 06paboTKy nepBoro naketa GSE. KOTOpbIA HAYMHAETCS HEMOCPEACTBEHHO NOC/IE OCHOB-
HOrO 3aros0BKa Kajpa OCHOBHOW NOMOCHI, M 3aTeM NPoA0XaTk 06paboTKy BCcex nocneaywwmnx naketos GSE. MNpnemHuk
MOXeT onpeAennTb Havyano cneayuiero naketa GSE. Bbluncnsas gnunHy tekyuiero naketa GSE no 3HauyeHuUo nons gnuHa
GSE B3aronoske GSE.

MpumeuaHune — Kaap OCHOBHOW Nonocbl MOXeT cofepxaTtb 60nee ogHoro naketa GSE.
B.1 dunbTpauuns

MpuemHuK gonxeH unbTpoBaTh NakeTbl GSE fNA KOHKPETHbIX PEXWMOB MapKUpoBKW (Hanpumep. 3-6aliToBble nnu
6-6aiiToBble MeTkn). Ecnun 6uT S B 3aronoske GSE ycTaHOB/MEH B «1». TO NPUEMHUK LOJ/KEH NHTepnpeTUpoBaTb 6UTbI MeT-
kn. Ecnu 3aronosok GSE cogepxuT 6 6alitoB unm 3 6aiita, To MeTka COOTBETCTBYeT NI060MYy (PUNLTPY, U NPUEMHUK NPO-
fonxaet 06paboTKy naketa. B npoTUBHOM c/lyyae NpUeMHUK A0/XKeH oT6pocnuTb nakeT GSE u npogonxaTtb 06paboTky
cnepgytowero naketa GSE. Ecnn 6uTthl LT ycTaHoBNeHbl B *10» (MeTKa He Cyl,ecTByeT), TO NPUEMHUK AO/XeH obpabaTbl-
BaTb NakeT He3aBUCUMO OT N6bIX huNbTpoB. Ecnun none LT ycTaHoBneHo a *11* (peXxum NOBTOPHOrO MCMNOJ/Ib30BAHUSA
MeTKW), TO NPUEMHUKAONXEH NPOBEPUTL, 6biN NnunpeablAywnini naKeTGSE B kagpe npeagHasHauveH gns npuemunka. Ecnum
370 Tak. npuemMHuk o6pabaTbiBaeT nakeT, BNPOTUBHOM Clly4ae NPUEMHUK A0/KeH oT6pocuTb nakeT GSE. icnonb3oBaHune
BennuunHbl LT «11» nocne npegbigyuwieii Bennunia LT «10» (oTcyTCTBUE METKN) HEA0NYCTUMO.

Ecnno6a 6uta SmEycTtaHoBNEeHbl B* 1».To nakeT GSE cofepXnT eANHCTBEHHbIE PDU. MpueMHnK cYuTbiBaET None
anvHa GSE n moxeT o6paboTaTb NnakeT B COOTBETCTBUMN C 5.3 HACTOALWEro NpMNOXeHUsA, BNPOTUBHOM cnyyae nakeT GSE
[0/1XeH NpoiiTn npouecc c60pkn B COOTBETCTBMM C 5.2 HACTOALLEr0 NPUIOXKEHUS.

5.2 Mpouyecc c6opku

Ecnun 6uT S ycTaHOBNEH Ha «1»,a 6uT E ycTaHoBneH Ha «0». To nakeT GSE cogepxut nepsblii pparment PDU caaH-
HbiM Frag ID. Mepepg BxoAaoM B npouecce c60pku Ans atoro ID Frag npMeMHUKAOMKEH BbINOMHUTL onepayuu:

- NPOBEPUTHL (DAKT NCNONb30BaHUA naeHTUMuKaTopa, 4To o3Ha4aeT Hannume B 6ychepe NnepekoMnaHoBKM NPUEMHU-
ka hparmeHToB ¢ 3Tum ID Frag. Ecnu ngentudukatop ID Frag yxe ncnonb3yeTcs, TO NPUEMHUK JO/KEH CHavyana ot6po-
CUTb COXpaHeHHble paHee B 6ydhepe hparMeHTbl, cOOTBeTCTBYOWME aTOMy ID Frag;

- MHUUManu3upoBaTh npouecc c6opku gna gavHoro ID Frag n Hauyatb c60pky HoBoro PDU. Heo6xogumoe npocTtpa-
HCTBO Bychepa npeactaBneHo B none O6w e AnuHsbl.

Korpga 6uT S yctaHoBneH Ha «0». To nakeT GSE cogepxuT npofo/mxeHne unu okoHyaHue coparmeHta. Ecnu 6ydep
npuemMHunKa HaxoamTca B cocTossHun c6opku ana ID Frag, cooTBeTcTBYytowero ID Frag B 3aronoske GSE. To OH npogonxaeT
o6paboTky. B npoTnBHOM cnyyae nakeT GSE fo/mkeH 6blTb OTOPOLLEH.

Ecnu 6uTbl S E ycTaHoBNeHbl Ha *0». To nakeT GSE cogepxuT npogomxeHne oparmeHTa PDU ¢ ID Frag, cooTBe-
TcTBytouwemy ID Frag B 3aronoBke GSE. OH gokeH 6bITb fl06aBNeH K hparmeHTy B 6ycep c6opku. MpnemMHnK MoxeT npo-
BEPUTbL pasmep hparmeHTa, 4yTo6bl 06Wan cobpaHHas ANNHA He NpeBbilana pasMmep obuwei AnuHbl (ecnu pasmep obueii
ANVHBI NPEeBbIWEH, TO NMPUEMHUKAO0/KEH oTOpackiBaTh B 6ydhepe hparMeHTsl, cooTBeTCTBYOWMNE 3TUM ID Frag v npe-
pBaTb C60pPKY).

Ecnun 6UT S ycTaHOBNEH Ha «0». a 6UT E ycTaHOB/IEH Ha «1». To naKeTGSE coaepXut nocneaHuii gpparmeHT PDU ¢
ID Frag, 3afiaHHoii B 3aronoeke GSE. NMpuemMHnKAONXEH 06aBUThL hparmeHT kc6opke B 6ydep ans atoro ID Frag. Mpuem-
HUK JONXEeH NPOBEepPUTb, COOTBETCTBYET /1N KONIMYECTBO NPUHATLIX 6aiiTOB, B TOM Yucne ANNHY HedparMeHTUPOBaHHON
PDU. nons Tun npoTokona, Nofis Tun MeTku (NP1 Hannmuum), a Takxe no60oro NnpoaneHnsa 3Toro 3aronoBka, o6uyemy 3Have-
HWIO ANVHBI NONA BnepBoM nakeTe GSE gns atoro PDU.Ecnu gnnHa co6paHHoro PDU nA0N0NHUTENbHBIX Bbilenepeymnc-
NEHHbIX NOoNeil He COOTBETCTBYIOT 06U EMY 3HAYEHWNIO A/INMHBI NONSA, NPUEMHUK JOMKeH oTbpacbiBaTb PDU. HakoHel,
npuemMHuk cpaBHmBaeT CRC (nocnepgHue 4 6aiita Tekywero naketa GSE) ¢ Tekywum CRC B 6ydepe PDU. Ecnu CRC He
coBnagakwT, TO NPUEMHUKAOKEH OTOPOCUTL Tekywnii 6ydhep PDU. OTa owmnbka f0MKHA y4nTbiBaTbCS Kak owmnbka PDU
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CRC. Ecnn CRC conocTaB/iMbl, TO 3TO 03HA4YaeT, YTO MHKANCY/IMPOBaHHbI PDU NpuHAT npaBunbHO n PDU [0MXHbI 6bITh
o6pa6oTaHbl (cM. 5.3). Mocne aToro npuemMmHuk ocso6oxaaeT aToT ID Frag, 4To6bl 06€CneyYnTbL ero NoBTOPHOE UCNONb30Ba-
HUe ana cnefywuwnx 61okos PDU.

Ecnu PDU. npuHagnexauwuit aaHHomy ID Frag, He MoxeT 6bITb cO6paH Ha MHTepBane 255 nocnegoBaTenbHbIX Kaj-
poOB, TO NPUEMHUKAO/XEH erooT6pocuTh u3 bydepan oceoboanTs ID Frag. 9Ta ownbKa A0MKHA yYUTEIBATLCA Kakowmnbka
Talim-ayTa c6opku PDU.

5.3 Tun npoTtokona no6paboTka cnefylw,ero 3aronoska

Mocne npuema J0CTOBEPHOTO M nNosiHOro PDU npueMHUK HauymHaeT NpoBepKy Tuna nons. Paj TMNoB 3arosioBKoB
onucanbl B (5J. Apyrue Tunbl MOryT 6bITb yka3aHbl B 6yjylieM peecTpe 3aros0BKoB. 3HaYeHUs Tvna nons (He npesbillalo-
wue 256) ykasaHbl B 0653aTe/IbHbIX paCLIUPEHUAX 3aroNoBKa. NMpUeMHUK JOKEeH BbINOMHATL 06paboTKy 414 yKa3aHHOIo
3HauyeHMsa Tuna nons. 3arono0BKK, paclwupsiemMble B 6yayluiem, MOryT cefoBaTh 3a 3TUM pacliupeHnem 3aronoeka. Bece
Hepeasim30BaHHble 3HAYEHUA NPUHATLIX AAaHHbIX JO/KHbI 0TOpackiBaTbCcAa M 06paboTka fO/KHA NPOA0/IKATLCA CO cnefy-
towero naketa GSE. 370 cob6biTe oWwn6KM AOKHO GbiTh 3aNUCaHO Kak ownbka pacwmpeHus saronoska PDU.

3HavyeHns TUna Nons B MHTepBane 3HayeHunn ot 256 o 1535 coOTBETCTBYIOT ONUMOHAILHOMY pacllMpeHunto 3aro-
noska. Ecnu pacwupeHue Tuna peann3oBaHo, TO MPUEMHUK BbINONHAET 06paboTKy NOsA yKa3aHHOro 3HayeHus tuna. B
NPOTUBHOM CNyyae OH yAanseT nosae 3arofioBka nobpabartbiBaeT cnejyouiee 3HauyeHme tuna. 3a 3TUM 3aro/I0OBKOM pac-
WNPEeHUs MOTYyT cef0BaTb 3aronoBku 6yAyLInX pacwmpeHnii.

Mocne atoro nonesHan Harpyska PDU nepepaetcs Ha cnepytownii yposeHb npotokona. PDU co 3HavyeHnem nons
Tuna, npesblwawwmnm 1536 (koTopoe He NojAepXunBaeTca NPUEMHUKOM), MOXeT 6biTb OTOPOLWEHO. DTO CO6LITUE OWMNGKM
[O0MXHO 6bITh 3anNMcaHo Kak owmnbka Tuna PDU.

5.4 MeTkn NOBTOPHOTO MCNONb30BaHUSA

Ecnun nepBblii nakeT GSE B kaipe OCHOBHOW NOMOCHI MMEET MHAUKATOP TUna MeTKU, yCTaHOBMEHHbIN Ha «11». TO
NpUeMHUK A0XeH oT6pocnuTb nakeT GSE n o6pabaTtbiBaTbh cneayrume naketsl GSE. noka oH He o6HapyXxuBaeT naket
GSE. 3HayeHue nHgnkatopa Tuna MeTkM KOTOPOTO He paBHO «11*

B.5 JononHeHne

Mpuem 3aronoska GSE. B KOTOPOM UHAMKATOP Hayana U MHAUKATOP KOHLLA YCTaHOBNEHbI B «0» M UHAMKATOP TUN MET-
KM ycTaHOB/eH B «00*. 03HAYAET, YTO ONONHEHNE 06HAPYXEHO, M MPUEMHUK HE MOXET OT6POCUTL BCE Crneaytouue 6aiTol
[10 KOHLa KaZApa OCHOBHOW NoMoChHI.
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MpunoxexHne B
(cnpaBouHoe)

Mpumepbl hopmaToB naketoB GSE

Ha pucyHkax B.t. B.2. B.3. B.4, B.5 noka3aHbl npumepsbl dpopmatos naketos GSE.

OnvHa Tun
1 1 00 GSE npoTokona YpoBeHb PDU
12 6ut i 7 i
11 é 2 baiira 6 6eliToB X 6aiiTos
™

PucyHok B.t — MakeT GSE. nepeHocAwmnii NoNHbIN HedhparmeHTUpoBaHHbIi PDU c 6-6alitoBbiM agpecom NPA

Onnna Tun
11 o GSE npoTokona YposeHs PDU
11 © 12 6uT 2 Gaiita 3 6aiita X 6aiitToB
3
N

PucyHok B.2 — lMakeT GSE. nepeHoCAWNA NONHbIK HedhparmeHTUpoBaHHbIi PDU ¢ 3-6alitoBbiMm agpecom NPA

ID
Hauvano
10 00 pggg dpar- O6was Tvn YpoBeHb PDU
MeHTa ANvHa npotokona
£ B . o . ; .
S s 12 6ut  1l6aint 2 Galita 2 Galita 6 6aiiToB X 6aitTos
-« - &
W™
ID MpopgonxeHne
00 ﬂég’éa ®par- PDU
MeHTa
© 126ur  16air X2 6aiiToB
11 =
©
N
ID
10 00 AIMMA - dpar- OkoHuaHme PDU CRC
MeHTa
r y 2 126wt 1 6aiT X3 baiitoB a Gaita
© © .
e
avi

PucyHok B.3 — lMocnepoBaTenbHOCTb NakeToB GSE. nepeHocsAlWMX Ha4yano, NpoaoxXeHne nokoH4yaHne PDU
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OnvHa

1 1 00 GSE

£ s > 12 6ut
® ® &
am

1 1 1 AnvHa

GSE

12 6ut
am

3aronoBok
BB

Tvn
YpoBeHb
npoTokona
2 baiita 6 6aliToB
Tun POU2
npoTokona
2 6aiita X2 GaiitoB
Maket 1 GSE MakeT 2 GSE

Kagp ocHOBHOIi Nosochbl

PDU

X1 6aiiToB

Macet 1
GSE

MakeTt 2
GSE

PucyHok B.4 — CuenneHHble nakeTel GSE: (hopmaTthl naketoB GSE v pacnpeaeneHne B kagpe 0CHOBHOM Nonockl

Tun
1 1@ 'qgg’éa npoTokona YposeHb
MPEG
5 S 2 126wuTt 2 6aiita 6 6aliToB
® ® £
a

MPEG 1 MPEG2 MPEG 3

188*N 6aiiToB

PuncyHok8.5 — lMakeTbl curHanusaunn MPEG nukancynauun GSE

MPEG N
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