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HALULMWOHANBHBIN CTAHOAPT POCCUMNCKOWNW SGEQREPAUUMN

TeneBuaeHue BewaresnbHoe UudpoBoe

TPAHCMOPTUPOBAHUE AYANO- N BAAEOCIYXXB C AIITOPUTMOM KOMIMPECCUU
MPEG-4 (H.264/AVC) NO LM®POBbLIM CUCTEMAM NMEPEJAYU

O6uwue TexHUYeckue Tpeb6oBaHuUsA

Digital broadcast television. Transport of MPEG-4 (H.264/AVC) based audio and video services over digital transmission
systems. General technical requirements

Dara BBeaeHna — 2012—12—01

1 O6bnactTb NpUMeHeHunA

Hacrosiuuii cTaHgapt pacnpocTpaHseTcsi Ha CUCTEeMbI nepeaayn TeneBM3nOHHbIX CUTHArIOB C anropuT-
MoM cxatust MPEG-4 (H.264/AVC) no kaHanam cBsisau (BONOKOHHO-ONTUYECKUM, paaNOpENenHbIM U CNyTHU-
KOBbIM).

2 HopmaTuBHbIe CCbINKU

B HacTosiLeM cTaHaapTe UCMONb30BaHbI CCbINTKM HA CReayoWwmMi HaUMOHAaNbHbIW CTaHAapT:
FOCT P 50765—95 Annapatypa paguopenenHas. Knaccudpukaums. OCHOBHbIE NapameTpbl LENen CThika.

MpumeyaHue — MNpu NONbIOBAHUM HACTOALLMM CTaH4apTOM LenecoobpasHo NpoBEpUTL AEUCTBUE CChINIOYHBIX
CTaHAapToB B MH(OPMaLMOHHO cucTeMe 06LLero Nofb3oBaHUs — Ha oguunanHoM caiite defeparbHOrO areHTCTBa Mo
TEXHUYECKOMY PerynmpoBaHuio U METPOMOTUK B CETU VIHTEPHET UK MO eXerogHoMy MHGOpMaLMOHHOMY yKasaTtento «Ha-
LMoHanbHble CTaHAapThI», KOTOPLINA OMyGIMKOBaH MO COCTOSHUIO Ha 1 AHBapsA TEKyLLEro roqa, W no BbiNyckaM exeMecs -
HOrO MHPOPMALIMOHHOIO yKkasaTens «HalWoHanbHbIe cTaHaapThl» 3a TEKYLWMIA rod. Ecnn 3aMeHeH cChINoYHbIA cTaHaapT,
Ha KOTOPbI AaHa HefaTUpoBaHHas CCbifKa, TO PEKOMEHAYETCA UCTONb30BaTh AeHCTBYIOLLYI0 BEPCUIO STOO CTaHaapTa
C YYETOM BCEX BHECEHHLIX B JaHHYIO BEPCUIO M3MeHeHWIA. ECNu 3aMeHeH CChINOYHLIA CTaHAapT, Ha KOTOpbIi faHa AaTu-
pOBaHHasA CChiNKa, TO PeKOMEHAYETCA MCMOMbB30BaTh BEPCHUIO 3TOM0 CTAHAAPTA € yKasaHHbLIM BhILLE rOA0OM yTBEpXAEHUs
(NpuHATKS). ECnu nocre yTBEpXAEHMA HACTOSLLEro cTaHaapTa B CChINMOYHbIA CTaHAapT, Ha KOTOpLIA AaHa AaTupoBaHHast
CChbINKa, BHECEHO U3MEHeHWe, 3aTparmearoLLee NonoXeHne, Ha KOTOpoe JaHa CChika, TO 3TO MONoXeHUe peKoMeHaYyeTcst
NPUMeHsTb Ges yueTa AaHHOrO M3MEHeHUs. ECnu cChiNoYHbIi cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NOToXeHUe, B KOTOPOM
AaHa ccblfika Ha Hero, MPUMEHSIETCS B YacTy, He 3aTparvBatoLLeil 3Ty CChIMKY.

3 TepmuHbI, onpeaeneHns N cokpaileHus

3.1 TepMmuHbl U onpegeneHus

3.1.1 anemeHTapHbINA NOoTOK: MocnegoearensHOCTb MPEG-KOAWPOBAHHOTO BUAEO0- UK 3BYKOBOTO CUT-
Hana.

3.1.2 nakeTMpOBaHHbIA 3NIEMEHTAPHbIN NMOTOK: ONeMEHTapPHbIA NOTOK, pa3dbuTbin Ha parMeHTb!
(nakeTbl) PUKCUPOBAHHOWN ASUHBI.

3.1.3 nporpaMMHbIN NOTOK: COBOKYMHOCTb NaKETUPOBAHHbIX SMIEMEHTAPHbIX NOTOKOB, OTHOCALLMXCSA
K OQHOW mporpaMme, a Taike AoOaBneHHON cnyebHOoNn uHdopmauun. Bce anemeHTapHble MOTOKA OAHOW
nporpamMmMbl NPUBA3aHbI K €ANHOMY BPEMEHMW AN 00eCnevYeHnss CUHXPOHHOTO OTOOPaXKeHUs1 BUAEOAAHHBIX U
3BYKOBOrO COMPOBOXAEHUA.

3.1.4 TpaHCnOpPTHbIN NOTOK: COBOKYMHOCTb OAHOrO UMM HECKOMbKMX MPOrpamMMHbIX MOTOKOB W A0-
OGaBneHHoW cny>xebHon MHopmauun. TPpaHCNOPTHLIA MOTOK MCMOMbL3YET NaKeTbl (PUKCMPOBAHHOW ASUHbI

M3paHue oduumnanbHoe
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188 Gaiita. ins ob6ecneveHna BO3MOXXHOCTU UCTpPaBneHus owmbok Npu nepeaaye B NakeT MOXET ObiTb A0-
6aBneH ko4 koppekuumn owmbok anuHon 16 6ant.

3.1.5 BpemeHHOe pasgerneHue curHanos: BbigeneHne UKCMPOBAHHOrO BPEMEHHOIO MHTEpBana
(cnota) u3 obLuel NPoNyCcKHOM CNOCOBHOCTU KaHana CBsA3W ANs KaXaoro u3 nepegaBaeMbiX CUrHanos. Kax-
Abli BDEMEHHOW CNOT UMEET (hbMKCMpOBaAHHOE 3Ha4YeHne. Bo MHOrMX cucteMax HECKOSNbKO BPEMEHHBIX CNOTOB
MOryT GbITb 00beiHEHbI. PasMep BPEMEHHOTO CNoTa HE MOXKET ObITb U3MEHEH BO BPEMSI paboThl CUCTEMBbI.

3.2 CokpaweHus

BOC — BONMOKOHHO-ONTUYECKUE CETH;

MU — nnesnoxpoHHasn umdpoBas uepapxus;

CUWN — cuHxpoHHas uuposas nepapxus;

TB — teneBuaeHue;

LICIM — undppoBasa cucrema nepenaum;

AAC (Advanced Audio Coding) — nepcnekTMBHOE 3ByKOBOE KOAMPOBAHUE;

AAL (ATM Adaptation Layer) — ypoBeHb agantauum ATM;

ASI (Asynchronous Serial Interface) — acMHXpPOHHbI NocnegoBaTenbHbIi UHTEPGENC;

ATM (Asynchronous Transfer Mode) — aCUMHXPOHHbBIN peXuM nepeaaum;

AUG-N (Administrative Unit Group level N) — rpynna ynpaensiowmx 6nokos yposHsi N;

AVC (Advanced Video Coding) — yny4lleHHOe KogupoBaHWe M3obpaxkeHuii (yCNOBHOE Ha3BaHuUe Tex-
HUYECKN MAEHTUYHbIX cTaHaapTos H.264 n MPEG-4 Part 10);

CLP (Cell Loss Priority) — npuopuTeT noTepu S4enku;

CMI (Coded Mark Inversion) — ko ¢ nooyepeaHONn UHBEPCUEN €ANHULL;

CRC-3 (Cyclic Redundancy Check-3) — n36bITouHas umMknnyeckasi npoeepka paspsaaHocTu 3 (anroputm
NPOBEPKN HA YETHOCTb LIMKIMUYECKUM TPEXOUTHBIM U3OBITOYHBIM KOZLOM);

CRC-32 (Cyclic Redundancy Code) — 32-pa3psifHblii LUKIMYECKUM U3ObITOUHBIN KOA;

CSI (Convergence Sublayer Indicator) — uHaMKaTOp NOAYPOBHSI KOHBEPreHUMMU, UCMONb3yeMbli Kak
BPEMEHHasi MeTKa Ans CUHXPOHM3aLuK;

CWDM (Coarse Wavelength-division Multiplexing) — myneTUnnekcupoBaHue ¢ pasaeneHmem no anuHe
BOJSTHbI C UHTEpPBanoM He meHee 200 My,

DWDM (Dense Wavelength-division Multiplexing) — mynbsTunnekcupoBaHue ¢ pasaeneHuem no AnuHe
BOJSTHbI C UHTEpBanoM He meHee 100 My,

Ethernet — nakeTtHas TexHONOrnsi Nnepesayvn gaHHbIX B KOMMbIOTEPHbIX CETSX;

ETSI (European Telecommunications Standards Institute) — EBponeinckuit UHCTUTYT CTAaHAAPTOB ANeK-
TPOCBA3MN;

GbE (Gigabit Ethernet) — obLiee HazaBaHue TexHONOrui Nepeaayun AaHHbIX B NMOKaNbHOW CETU CO CKO-
poctelo 1 [6ut/c;

GFC (Generic Flow Control) — o6Luee ynpaBneHue noTokoM;

HDB2 (High Density Bipolar Code of order 2) — GunonsipHbiii KO BLICOKOI NMIOTHOCTU 2-T0 NOPSAAKA;

HDB3 (High Density Bipolar Code of order 3) — 6unonsipHbiii KO BLICOKOM NIOTHOCTU 3-T0 NOpAAKA;

IGMP (Internet Group Management Protocol) — npotokon ynpaBnenusi rpynnamu Internet, ucnonb3aye-
MBI ANA NOAAEPKAHUS YNEHCTBA B rPYNMNe MHOroaZpecHo pacChinky;

IP (Internet Protocol) — MapLupyTM3npyembiit CETEBOI NPOTOKON, MPOTOKON CETEBOr0 YPOBHA CEMENCTBA
TCPI/IP;

IPv4 — |IP npoTokon Bepcuu 4, COrnacHO KOTOPOMY ZiINUHA ajpeca YCTPOWCTBA B CeTU 4 GaiiTa;

ITU (International Telecommunication Union) — MexxayHapoaiHblIii COI03 aMEKTPOCBA3Y;

MAC (Media Access Control) — ynpaBneHue A0CTynom K cpeae (yHuUKanbHbIi uaeHTudukaTop, npu-
cBavBaeMbIv Kaxxaol eauHuue 06opyaoBaHus ceTen);

MLT3 (Multi Level Transmission 3) — koA TpeXypOBHEBOI Nepeaayu;

MMF (Multi Mode Fiber) — MHOroM010Bo€ BOMOKHO;

MPEG-2 (Motion Picture Expert Group version 2) — Ha3BaHue rpynnbl CTaHAApTOB UMppoBOro KOAUPO-
BaHUsi BUAEO- U 3BYKOBbLIX CUTHANOB;

MPEG-2 TS — TpaHCNOPTHbIN NOTOK ANsi nepeiayn BUAE0- U 3BYKOBbIX 1aHHbIX;

MPEG-4 (Motion Picture Expert Group version 4) — Ha3BaHue rpynnbl CTaHAApPTOB UMppoBOro KOAUPO-
BaHUs BUAEO- N 3BYKOBbIX CUTHANOB,

MSOH (Multiplex Section Overhead) — 3aronoBok MynsTUNNEKCHON CEKLMM;
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NRZ (Non Return to Zero) — aByxypoBHeBbIN KO 0e3 BO3BpaTa K Hynio;

NRZI (Non Return to Zero Ine rted) — aByxypoBHeBbI koz 6e3 BO3BparTa K Hynio C UHBEPCUENR;

PDH (Ples oh ronous Digital Hierarb y) — nne3noxpoHHas uudpoBasi uepapxus;

PHY (Phg a Ilag r protoo ) — npoTokon )M3n4ecKkoro ypoBHs;

PL (Phg a |Lag r) — cduanueckuii ypoBeHb;

RSOH (Regenerator Set ion Oe rhead) — 3aronoBok pereHepauuoHHON CeKLuum;

SAR-PDU (Segmentation and Reas mble-Protoo | Data Unit) — crpykTtypa npoTokonbHOro 6noka
OaHHbIX NOAYPOBHA cermeHTauum u cbopkn B cetax ATM;

SFP (Small Form-fat or Pluggable) — cMeHHbIi KOMNAKTHLINM NpuémonepeaaTyuk (TpPaHCUBEP), UCTIOSb-
3yeMbIil Kak MHTEpPAERC npuemMa 1 nepegayum gaHHbIX AN pasfuyHbIX cpea;

SFP+ (Small Form-fat or Pluggable Plus) — CMeHHbI KOMNaKTHbIA npuemonepeaaryuk (TpaHcueep),
npeaHasHavYeHHbIN ANsl YCTAaHOBKK B NopThl SFP 1 naeanbHO NnoagxXoaswmii Ans Co3aaHua KaHanoB nepegayu
AaHHbIX Ha ckopocTtu 10 Mout/c;

SMF (Single Mode Fiber) — ogHOM0OA0BO€E BOSOKHO;

SOH (Section Overhead) — CeKUMOHHbLIN 3arofoBOK;

SPI (Sy b ronous Parallel Interfae ) — CMHXPOHHbIA NapannensHbli UHTEPMENC;

SSI (Sy b ronous Serial Interfae ) — CUMHXPOHHLIA NOCNEAOBAaTENbHbLIA UHTEPENC;

STM (Smp b ronous Tran§ er Mode) — CUHXPOHHbBIN PEXUM Nepeaayu;

STP (Shielded Twit ed Pair) — skpaHupoBaHHasa BUTada napa;

TCP/IP (Transmis on Control Protoo l/Internet Protoo I) — Habop ceTeBbiX NPOTOKOMOB PasHbIX YPOB-
Hel, UCMOoSb3yeMbIX B CETAX Nepefayn LaHHbIX;

TDM (Time Div s on Multiplek ng) — BpemeHHOe pa3saeneHue kaHanos (BPK);

TS (Tranp ort Stream) — TpaHCNOPTHbIN NOTOK;

UDP (Us r Datagram Protoo 1) — npoTokon nonb30BaTenbCKkMX 3arpy3ok AnA nepegaym AaHHbIX B CETAX
IP 6e3 ycTaHOBNEHUA COEAUHEHUS;

UTP (Unh ielded Twik ed Pair) — HeakpaHupoBaHHaa BUTas napa;

VC (Virtual Container) — BupTyanbHbIn KOHTENHED;

VCI (Virtual Channell dentifier) — naeHTudmkaTop BUpTYanbHOro KaHana;

VPI (Virtual Path Identifier) — naentudukarop BMpTYyanbHOro MapLupyTa;

WDM (Wae length Div 5 on multiplek ng) — myneTunnekcuposaHume ¢ pasaerneHmemM no AnvHe BOJHbI;

XFP (10 Gigabit Small Form Fat or Pluggable) — CMEHHbI KOMNAKTHbIA ONTUYECKUI TPAHCUBEP, UC-
nonb3yembix kak uHtepdeiic ans 10 Fé6ut npunoxennii (Hanpumep, 10G Ethernet unu STM-64).

4 Obwue cBepgeHUA O cTaHgapTax cxarusi Buaeo- u aygmocursHanos MPEG-4
(H.264/AVC) n MPEG4 AAC

Ona uenen TB Bewanusa npuHATLI CTaHAapThl oxatusa MPEG-4 (H.264/AVC) [1, 2], ans BuaeocurHanos
n MPEG-4AAC ansa koaupoBaHus 3Byka [3, 4].

lMNepepava TeNeBU3MOHHBLIX CUTHANOB, CXXaTbix No anroputmy MPEG-4,0CyLLecTBnaeTca B BUae TpaHc-
NOPTHOrO NOToKa no craHaapty MPEG-2 Yactb 1, u TpaHCMOPTHLIN NOTOK 0603Ha4aeTca aanee MPEG-2 TS.

5 Tpe6oBaHus K UHTepecam TPAHCMOPTHbLIX NOTOKOB KaHANoOB nepeaaum
TEeNeBU3NOHHBLIX CUrHaroB

Mpu nepeaaye TpaHCNOPTHLIX NOTOKOB MPEG-2 TS Ha Bx04ax 1 BbIX04aX kaHanoB nepeaayu TeNeBusu-
OHHbIX CUrHAr0B AOMKHbI MPUMEHATLCA TPU Buaa LudposbiX MHTEPdEcos: SPI, SSI n ASI.

5.1 CUHXpOHHbBIN NapannenbHbii uHTepdeiic SPI

CHHXPOHHbIN napannenbHbiii nHTepdenc SPl npuMeHseTcs AnsA napannenbHol nepeaadn TpaHcnopT-
HbiX noTokoB MPEG-2 TS npu pasHbix CKOPOCTAX NOTOKOB. B nepepatowlen yactu nHrepderca ocyLlecTens-
eTca npeobpasoBaHue nocneaoBarensHOW OalkTOBON CTPYKTYPbl TPAHCMOPTHBLIX MaKETOB B MapanmnenbHyio
6uTOBYIO (hopMy C mocneayoLein nepegaden JaHHbIX B IPUEMHYIO YacTb nHTepdelca no 8 COeagNHUTENbHbLIM
NUHWAM AaHHbIX. SP| B OCHOBHOM MPUMEHSIETCA BHYTPU annaparypbl.

TpeboBaHua k napametpam SPI npuBeaeHbl B Tabnuue 1.
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Tabnunya 1 — TpeboaHua Kk napametpam SPI

Ne MNapameTp 3HauveHve

1 CKopocTk nepegadun faHHblx, MéuTt/c o 108

2 | AnuTenbHOCTb hpoHTa MMNynbCca Ha BbIXOAeE, % OT UHTepBana, He 6onee 14

3 | PaspagHocTb faHHbIX, 6uT 8

4 | PasMax curHana Ha Bbixoge, MB Ot 454 oo 908
5 | MNocTosHHas cocTaBnAoLasa Ha Belxoge, B 1,250 + 0,125
6 | MocTosHHas cocTaBnsAoLWan Ha BXxoae, B 1,250+ 0,5
7 | ConpoTtuBneHue Harpysku, Om 21

5.2 CUHXPOHHbII nocnenoBaTesibHbIA MHTEpdeinc SSI

CHHXPOHHBIV nocnegosaTtenbHbli HTEpdenc SSI npegHasHayeH ananepenadm TPAHCMOPTHOTO NOTOKA
MPEG-2 TS no nuHusm cBA3u.

TpeboBaHus k napametpam SS| npueeaeHbl B Tabnuue 2.

Tabnwuya 2 — TpeboBaHus k napameTpam SS|

Ne Mapametp 3HauveHue
1 | CkopocTb nepeaayn gaHHblx, MouTt/c 270 wnu 360
2 | BaTyxaHue paccornacoBaHusi NS BbIXofHoro conpotusnexdns R = 75 OM B Anana3soHe cko-
pocTeit oT 5 go 270 M6ut/c, b, He MeHee 15
3 | Paamax curHana Ha Bblxoge Ha Harpyske R = 75 Om, MB 800 + 80
4 | PasMax curHana Ha Bxoge, MB Ot 27 po 880
5 | MocTosiHHas cocTaBnsAlLWasa Ha Beixoae, B 0,0+0,5
6 | MNocTosiHHasA cocTaBnsAoLWasn Ha Bxoge, B 00+£25
7 | BpeMs HapacTaHusa U cnafa curHana Ha Harpyske R = 75 Om, He 0,5
8 | OonycTumoe 3HaueHWe BxuTTepa, % OT BPeMeHHOro MHTepBana, He Gonee 20

5.3 ACMHXPOHHBIN NocneaoBaTenbHbIN MHTepdenc ASI

ACUMHXPOHHbIV nocneaosartenbHelil MHTepdeic AS| npegHasHaueH AnNs nepegayn TPaHCMOPTHbIX NOTO-
koB MPEG-2 TS no nMHKAM CBA3W C PasfUYHO| CKOPOCTbIO, ONpeaensAeMon METOA0M CXKaTUS.

TpeboBaHua k napamerpam AS| npuseaeHsl B Tabnuue 3.

Tabnuya 3 — TpeboaHuA Kk napametpam ASI

Ne Mapametp 3HauyeHve

1 | CkopocTb UundpoBoro notoka, Méut/c 27027 x 1073

2 | Pasmax curHana, mB 800+ 80

3 | MakcumanbHoe BpeMs HapacTaHusa Unu cnaga, uamepeHHoe no yposHsam 0,2 1 0,8, He 1,2

4 | JonycTumas Bernu4uMHa BpEMEHHOro AXUTTepa, % OT ANMTENBHOCTW TaKTOBOrO MHTEpBarna 10

5 | OonycTumas Bernu4rHa BblPOBHEHHOro AXuTTepa, % oT ANUTENIbHOCTW TaKTOBOrO MHTepBana 8

6 | 3aTyxaHue paccornacoBaHusa B nornoce Yactot oT 5 My go 270 MMy gnsa R =75 Owm, gb Ot 15

7 | Tun unTepdeiica OnekTpudecknin
UnK onTUYECKMiA
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OKoHYaHne Tabnuubl 3

Ne Mapavetp 3HaveHve
8  Yucno 6aiiT B nakete 188 wwm 204
9  TakToBas yactota, MIy 270

10 MakcvmMasnibHoe OTHOCUTESIbHOE OTK/IOHEHME CKOPOCTU Mnepejayun +100 x 10-6

6 TpeboBaHUA K CTPYKType annapaTypbl, o6ecneynBatollLeii npeobpasoBaHne
LU POBbLIX TPAHCNOPTHBLIX NOTOKOB MPEG-2 TS ona ux nepegayu

no cetam Ethernet, no onTnyeckum cetam 6e3 KaHa/1006pas3yroLEro
o6opypoBaHusa n no cetam CLUN/MLN

6.1 TpeboBaHMSA K CTPYKType annapaTtypbl, o6ecneumnBaroLLeil npeobpasoBaHne LNGPoBbIX
TpaHCnopTHbIX NoTokoB MPEG-2 TS gna ux nepegayvm no cetam Fast Ethernet, Gigabit Ethernet,
10 Gigabit Ethernet

6.1.1 Ha Bxopax/Bbixofax ceTeil nepefayn AaHHbIX C UCMO/b30BaHNEM KOHTPOSSA Hecylelh u obHa-
py>XeHMeM KONNu3uii yctaHaBnMBalTCA TpeboBaHNs K napameTpam CTblka Ha ckopocTax 100 Méwut/c (Fast
Ethernet), 1000 M6uT/c (Gigabit Ethernet) n 10 Féut/c (10 Gigabit Ethernet), npuBegeHHble B MpunoxexHun A.

6.1.2 Annapatypa, obecneumBarwas npeobpasoBaHne TPaHCMOPTHbIX NOTOkoB MPEG-2 TS pgna ux
nepegaun no IP kaHanam (ganee «KoHBepTop»), A40O/MKHA ocylecTBAaTb npsAmvoe (MPEG-2 TS—P) n obpart-
Hoe (MPEG-2 TS<—IP) npeobpa3oBaHu1sl CUrHa/IoB B COOTBETCTBMMN CO CTPYKTYPHOW CXEMOWA, NpuBeAeHHOIN Ha
pucyHke 1.

PucyHok 1— CTpyKTypHas cxema koHeBeptopa MPEG-2TS<-4P

6.1.3 B HanpasneHun npsamoro npeobpasosaHusa curHanos MPEG-2 TS nHtepdeiic dhmsnyeckoro ypos-
HA [O/KEH OCYLLECTBMATb NpUeM TPaHCMopTHOro notoka MPEG-2 TS ¢ NpMMEHEeHneM Kak MUHUMYM OAHOro
13 Tpex uHtepdpeiicos: SPI, ASI.SSI.

B cnyyae oTcyTCTBMS cUrHana Ha BXOAHOM MHTepdeiice AaHHbI 6/10K O/HKEH NepefaBaTb coobLieHne
«HeT BXOAHOro curHasia» B 6/10K MOHUTOPWHIA Y KOHTPO/IA OLUMGOK.

B HanpaBneHun obpaTHoro npeobpasoBaHus curHaioB MPEG-2 TS unHTepdeiic om3nyeckoro ypoBHsi
LO/DKEH NPUMHUMATL M3 6/10Ka Kancynsauun naketbl TPAHCNOPTHOro notoka MPEG-2 TS n dpopmupoBaTb NOTOK
MUHVMYM Ha OAHOM M3 Tpex MHTepdelico:8P1, ASI.SSI. B 6710k MOHUTOPUHTA M KOHTPO/SI OLIMOGOK JO/MKHO
nepegasatbcs umcno MPEG-2 TS nakeToB, OTNpaB/ieHHbIX Ha MHTepdelic hnu3nyeckoro ypoBHs.

6.1.4 Bnok kancynsauun B HanpasseHun MPEG-2 TS—/IP fo/mkeH OCyLeCTBNATL BCTaBKy MakeToB
MPEG-2 TS B o6nactb gaHHbix UDP naketa, a Takke popmupoBaTb 3aronosok UDP naketa.

Bnok kancynauun B HanpasneHun MPEG-2 TS<—P pfosmkeH OCyLWecTBNATL W3B/IeYEHUE NakeToB
MPEG-2 TS u3 o6nactu gaHHbix UDP naketa n hopmmpoBaTh HenpepbiBHbI notok MPEG-2 TS, nepepasa-
emoro B 610k MPEG-2 TS uHTepdeiica hn3nyeckoro ypoBHs.

MakcumaneHas fgnvHa obnactn paHHbix UDP naketa B coctaBe kagpa Ethernet Il coctasnser
1472 6aiita.

Ctpyktypa 3aronoska UDP nakeTta npencrasfieHa Ha pucyHke 2.
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MopT oTnpaButens MopT nonyvatens AnvHa 06nactn gaHHbIX KoHTponbHasa cymma
(2 6aiita) (2 6aiita) (2 6aiita) (2 6aiiTa)

PucyHok 2 — CrpykTypa 3aronoska UDP

B none «[nnHa 06nacT faHHbIX» 3aHOCUTCS YWUC/0, PaBHOE KoMM4yecTBy BcTaBnsiemblx MPEG-2 TS
nakeToB, YMHOXeHHOe Ha AnuHy nakeTa (188 wau 204 6aiit). Bnok kancynauum B HanpasneHun MPEG-2
TS—VIP 06beuHSET B e4MHYI0 NOC/ef0BaTe/IbHOCTL A0 ceMM nakeToB noToka MPEG-2 TS gnvHoi 188 unm
204 6aiiTa.

B none «lMopT otnpasButesnia» 3aHocuTcA Homep noprta «KoHeBepTopa», nepegatowero MPEG-2 TS no
IP cetn.

B none «MopT nony4yatens» 3aHOCUTCA HOMep nopta «KoHeBepTepa», npuHumatrowero MPEG-2 TS no
IP cetn.

B none «KoHTponbHaa cymma» BHavasie 3aHocutcs 3HadeHne 0. PeasnibHoe 3HaveHve nons «KoHTposb-
Has cymMMa» NoAcCUUTbIBAEeTCA B 6/10Ke CETEBOr0 YPOBHS.

MonyyeHHbIi UDP nakeT nepegaeTcs B 610K CETEBOr0 YPOBHS.

B HanpaBnenun MPEG-2 TS<—P 670K kancynauum fo/hkKeH NpoBepsATb 3Ha4YeHus noneii «Agpec oT-
npasuTens» n «Agpec nonyyarens» naketa UDP, nosiyd4eHHoOro n3 6,10ka ceTeBoro yposHsa. flanee 610K Karn-
CynaumMn Jo/mkeH ussnekatb naketel MPEG-2 TS u3 nonsa gaHHoix UDP nakeTa, BbIYUCIATbL KOHTPOJ/IbHYIO
CYyMMY 1 CpaBHUBaTh C nosieM «KoHTposibHas cymma» UDP nakeTta. EC/iv KOHTPO/IbHbIE CyMMBbI COBMagatoT, TO
BCE M3BMeYeHHble nakeTbl MPEG-2 TS nepepatotcsl B 6510k MPEG-2 TS nHTepdeiica hn3Myeckoro ypoBHsi.
B npoTvBHOM criyyae Bce u3B/ieveHHble nakeTsl MPEG-2 TS oT6pacbiBaloTcs, U B 610K MOHUTOPUHIA N KOH-
TPONS OLWMBOK AOMKHO BbITb NOCAAHO CO0bLEeHe 0 nosyyYeHun nospexaeHHoro UDP naketa.

6.1.5 Bnok ceTeBOro ypoBHS fO/HKEH OCYLLECTBIATL (hopMUpOBaHMe NakeToB CETEBOro YpoBHS. B kaye-
CTBE MPOTOKO/1a CETEBOrO YPOBHA AO/IKEH MCMO/Mb30BaTbCA NPOTOKOA IP Bepcuun 4.

CtpykTtypa 3aronoska IP naketa gnsa nepegayn UDP naketa npegcrasnieHa Ha pucyHke 3.

Afpec oTnpasutens Appec nonyyarens 00000000 MpoTokon AnuHa UPD naketa
(4 6aiiTa) (4 6aiita) (1 6airT) (2 6aitta)

PuvcyHok 3 — CrpykTypa 3arosioska IP naketa

B none «Apgpec otnpasutensa» 3aHocutca IPv4 agpec «KoHBepTtopa», nepegatowero MPEG-2 TS no
IP ceTn.

B none «Apgpec nonyvarens» 3aHocutca IPv4 agpec «KoHBeprtopa», npuHumatowiero MPEGTS no
IP ceTn.

B none «lMpoTokon» 3aHocuTcA 3HaveHvne 17 (00010001 B gBoMuYHOM Buae, Ox1l — B LWecTHaguaTepuy-
HoM) — ugaeHTudurkatop UDP-npoTokona.

Mone «AnuHa UDP nakeTa» cogepxuT anuHy UDP-coobuieHns (UDP-3arofloBoK + faHHble, AnvHa
nceBA03aronoBka He yuuTbiBaeTcs) B 6aiiTax, TO eCTb COBMagaeT ¢ nosem «[aumHa 061actu AaHHbIX» B 3a-
ronoske UDP nakeTa.

UDP-3aronoBok He cofepXxuT nipopmaumm 06 agpecax otTnpasuTens n noayyarens. Ytobbl npoBepuTb,
pocturno nn UDP-coobLuieHre MyHKTa CBOEro HasHayeHusl, UCMosb3yeTcs A0NOAHMTESbHbIA NceBho3aroso-
BOK. ceBfo3aronoBok He Bkauvaetcs B UDP-coo6uieHne. OH ncnonb3yeTcs Ana nofcyeTa KOHTPOJIbHOM
CyMMbl nepepg oTnpasfieHneM coobLueHns 1 npu ero nonyvyeHun («KoHesepTop», npuHumatowuii MPEG-2 TS
no IP ceTn, cocTaBnseT CBOI NCEBA03arofIoBOK, UCNonb3ys agpec «KoHBepTopa», C KOTOPOro MpULLIO CO-
o6LLeHne, N cCOBCTBEHHbIV agpec, a 3aTeM NoACUUTLIBAET KOHTPOJIbHYIO CyMMY).

Mepep pacyeToM KOHTPOSbHOM cymmbl UDP-cooblieHne foNoMHAETCS B KOHLE HyneBbiMKU 6uTamu Ao
ONVHbI, KpaTHoli 16 6utam (NceBA03aro/IoBOK N 06aBOYHbIE HyNEBble BUTbI HE OTNPaBNATCA BMeCTe C CO-
o6LeHnEM).

[na noacuyeta KOHTPONbHON CyMMbl MceBAo3arofsioBok u UDP-coobuieHne pasbuBaioTcsa Ha crosa
[1 cnoBo =2 6aliTa (okTeTa) = 16 6UT]. 3aTeM CyMMUPYHOTCSA BCE C/I0Ba, NPUYEM MOC/E Kaxaoro wwara cyMMmu-
poBaHUA BbINOMHAETCA NopaspsaaHoe AONOMHEHNE A0 eANHWLbI 3HaYeHNss CyMMbl. Pe3ynbTar 3anucbiBaeTcs B
none «KoHTposnbHasa cymma» B 3aronoske UDP naketa.

6
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Ecnu KOHTpOMbHas cyMMa noslyunnachb paBHO Hy/t0, None 3anosHAT eguHuLami. Ecnm KOHTPOsbHYO
CyMMY He TpebyeTca noAcUMTbiBaTb, 3HAYEHUE NOJA OCTABNSAT HY/NEBLIM.

Mprmep noacyeTa KOHTPOLHOM CyMMbl s 3aronioBka UDP naketa npvBefeH B MpunoxeHun B.

3HayeHus nonein «Agpec nonyyaTtens» 3aronoska IP naketa 3aBMCUT OT yucna nony4vateneil, KOTopble
MOFyT OA4HOBpPEeMeHHO NpuHATb MPEG-2 TS notok no IP cetn. Ecim MPEG-2 TS noTok TpebyeTca oTnpa-
BWTb TO/IbKO OAHOMY MosiyyaTtesnto, 3HavyeHne nons «Agpec nonayyarens» AO/HKHO COOTBETCTBOBaTb OAHOMY
13 afpecos, NpuHagnexawnx knaccam (Homepam cetein) A, B, C nau D. MpuHagnexHocTb agpeca cetm ToMy
WM UHOMY K1accy onpefenseTca no crapwmM éutam agpeca.

* Ecnn appec HaumHaeTcsi ¢ 0, TO ceTb OTHOCUTCS K Knaccy A v HOMep ceTu 3aHMMmaeT OauH 6aiir,
ocTasbHble 3 6aliTa MHTEPNPeTUPYIOTCA Kak HoMep y3na B ceTn. CeTu knacca A MMeT HoMepa B AnanasoHe
oT 1 0o 126. B ceTax knacca A KONMYecTBO y3/10B OT 21640 224. ilnana3oH agpecos cetn knacca A: ot 1.0.0.1
0o 126.255.255.254.

* Ecnun agpec HaunHaeTcsa ¢ coyetaHnsa 10, TO ceTb OTHOCUTCA K Knaccy B u ABnaeTca ceTbio cpefHux
pasmMepoB C 4uc/iom y3/10B OT 28 0 216. B ceTax knacca B nog agpec cetm v nog agpec ysna oTBOAUTCA MO
16 6uToB, TO €CTb Mo 2 6aliTa. uana3oH agpecoB ceTn knacca B: ot 128.0.0.140 191.255.255.254.

* Ecnn agpec HaumHaeTcsa ¢ coyeTaHusa 110, To 310 ceTb knacca C ¢ yucnom y3nos fo 2s. lNog agpec
ceTn otBoanTCA 24 6uTa, a nog agpec y3na — 8 6utoB. [uana3oH agpecos ceTn knacca C: ot 192.0.0.1 go
223.255.255.254.

» lMpuHagnexHocTb agpeca knaccy D onpegensietca covetaHmem 1110 B cTapwimx 6utax agpeca. Ecnu
MPEG-2 TS noTtok, nepegasaemblii no IP ceTam, 4O/MKEH ObiTb NOSly4eH 0A4HOBPEMEHHO HECKONIbKUMMW MONy-
yaTenamu, To 3Ha4YeHue nons «Agpec nosayyarens» AO/MKHO COOTBETCTBOBAaTL ceTu knacca D (rpynna mynbtu-
BellaTesibHbIX aapecos). [lmana3oH agpecos ceTu knacca D: ot 224.0.0.1 go 239.255.255.255.

Monyyatenm MPEG-2 TS notoka, nepegasaemoro no IP cetn, 0gHOBPEMEHHO Mosyvarowme AaHHbINA
NoTOK, 06pasyloT rpynny ¢ HOMepPOM, yka3blBaeMbiM B Mosie «Afgpec nosyvaTens». Monyvarenu 4OmMKHbI camu
naeHTudurumposatb cebs, To ecTb onpeaenaTb, K Kakoi M3 rpynn oHW oTHocATcA. OfAuH U TOT Xe monyya-
TeNb MOXeT BXOAUTb B HECKOJMIbKO rpynn. pynnoBoii (MynbTUBELLATENbHLIN) agpec He AenMTCs Ha Nons Ho-
Mepa ceT U y3na u obpabaTbiBaeTcsi MapLupyTusatopamu IP ceTeil B COOTBETCTBUM C NpoTokosom IGMP
Bepcun 3.

CchopmupoBaHHblii IP nakeT nepegaeTcs B 610K KAHANIbHOTO YPOBHSA.

B HanpasneHun MPEG-2 TS<—P 6510k ceTeBOoro ypoBHs [Jo/DKeH hopmMupoBaTh 3anpockl IP mapLupyTu-
3aropam C yKkaszaHWeM 3HauyeHuii ans noneii «Agpec oTnpaBuTens» u «Agpec nosayyatensi» 4nas noayvyeHust
poctyna K IP notokam, cogepxawmm MPEG-2 TS. Ecnm noTok npegHasHavyeH A3 HeCKOMbKMX nonyyartenen,
TO 6/10K CETEBOr0 YPOBHA [O/DKEH (POPMUPOBATL 3anpoc B COOTBETCTBUWM C npoTokosnom IGMP Bepcun 3.
Bnok ceTeBOro ypoBHSI AO/DKEH NPOBEPATb 3HAUYEHWUSA Noneil «Agpec oTnpaBuTens» U «Agpec noayyarens»,
nonyYeHHbIX 13 6/10Ka KaHaNIbHOro YPOBHS, a Takke NpoBepAaTb 3HaYeHne nons «MpoToko» Ha COOTBETCTBME
ngeHTudmkatopy UDP-npoTokona (3HaueHve 17), n ecnv 3Ha4eHus noneil COOTBETCTBYIOT 3HAYEHNSM COOT-
BETCTBYIOLUNX NONel B 3anpocax, T0 COAEPXMMOE 13 06N1acTn AaHHbIX IP naketa A/MHON, paBHON 3HAYEHUIO
n3 nons «AnvHa UDP nakeTa», nepegaeTtca B 6/10K kancyasauum.

6.1.6 B10K KaHaNbHOrO YPOBHA [0/DKEH OCYLLECTBNATL (DOPMUPOBAHUE MAaKETOB KaHa/IbHOTO YPOBHS
Ons nepegayv mx no cetam Ethernet.

B Ethernet ceTtax ana nakeTtoB (KaapoB) mcnosnb3yetcs copmat Ethernet type I, npeactaBneHHbIn Ha
puUCyHke 4.

Mpeam6yna MAC agpeca v Tun Ethernet 3aronosok IP 3aronosok UDP MakeT MPEG-2 TS MakeT MPEG-2 TS MNakeT MPEG-2 TS K““C'Pm';“a“
PHY (8 6aiit) (14 6aitr) (20 6aiit) (8 6aiit) (188/204 6aiit) (188/204 6aiit) - (188/204 6aiiT) Y

(4 6aiit)

O6nacTb faHHbix UDP naketa
Makc 1472 6ait
UDP naket
Makc 1480 6aiit
IP naket
Makc 1500 6aiit
Ethernet kagp
Makc 1518 6Gaiit

PucyHok 4 — dopmar naketoB Ethernet type |l

K nonyyeHHomy u3 6510ka ceTeBoro yposHs IP nakeTy 6/10K KaHa/IbHOro ypoBHA [O/KeH A06aBNATb 3a-
rofioBok Kagpa Ethernet Il, npeactasneHHbIi Ha pucyHke 5.
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MAC nonyuarens MAC oTnpasutens Tun npoTokona
(6 6aiiT) (6 6aiT) (2 6aiita)

PucyHok 5 — 3aronosok kagpa Ethernet Il

Mone «Tun npoTokona» coaepxuT 3HadeHme 0x0800, o3Havatowee, 4To kaap Ethernet Il cogepxuT na-
KeT npokona IP Bepcum 4.

Kpome Toro, B koHLe kagpa Ethernet Il no6asnseTtcs none «KoHTponbHas cymma» AMHON 4 6aiita. 3Ha-
YeHue 3Toro nons NoACHUTHLIBAETCSH Ha OCHOBE COAEPXMMOrO 3aro/ioBka M faHHbIX (BMecTe C 3anosiHuTenem,
HO 6e3 yyeTa npeambysbl) C MOMOLbIO 32-pa3psafHOro Lukanyeckoro ns3bbiTouHoro koga (Cyclic Redundancy
Code, CRC-32) no cneaytouwein gpopmyne (B ABONYHOW CUCTEME CUUCEHUS):

KOHTpO/IbHaA nocnegosartesibHOCTbL = MOD (faHHbIe/NosIMHOM)

B Ethernet ncnonb3yeTcsa MNOPOXAAOWMA MOMMHOM BUAA X32+X26+X23+X23+X22+X 16+x 12+ X 11+Xx10+x8+
+XT+X5+x4+x2+x+1, KOTOPbIA NO3BONSAET 06HAPYXNUTb 99,999999977% BCeEX OWINOOK B COOBLLEHNAX ATMHOW
[0 64 6aiiT. Takum 06pa3oM, BEPOATHOCTb TOr0, YTO NMPVHMMAIOLWAs CTaHLMsi BOCMIPUMET MCMOPYEHHbIN kaap
Kak kagp 6e3 ownbok, kpaliHe mana.

Mepen kagpom Ethernet Il 610k kaHa/IbHOTO YPOBHS [O/XEH BCTaBnATb none «Mpeambyna». Mone
npeam6ysbl He nNpefHasHayYeHo A8 nepefadn NnonesHor MHopMaunn 1 CAYXUT 418 YCTAHOBNEHUS Hafex-
HOli B3aUMHOV CMHXPOHM3aLMN TaKTOBbIX FreHepaTopoB nepejatLuero 1 npuHuMaoLero «KoHsepTopos» [0
Hauyana nepegaun MAC-agpeca npuHuMawowero «KoHseptopax». MNone npeamb6ynbl 3aHMMaeT 8 6aiT Buga
10101010 u ogHoro 6avita Buga 10101011.

B HanpaBneHnn MPEG-2 TS<—P 6/10K KaHa/IlbHOTO YPOBHSA [O/DKEH OCYLWeCTBAATb MpUeMm kagpa
Ethernet Il. Mepeg ero npyemMom 610K KAHa/TLHOTO YPOBHS AO/HKEH CUHXPOHU3MPOBATL BHYTPEHHUIA reHepaTop
C reHepaTtopoM fnepejatollieil annapaTypbl C MOMOLLbIO NOy4aemMoil npeambynbl. Ecnu B nosyyeHHoOM 3aro-
noeke none «MAC nonyuatens» cootsetcTtsyeT MAC-agpecy NpuemMHOi annapartypbl 1 none «Tun npoToKo-
Na» coaepxuT 3HadyeHne 0x0800, TO NMpoMcXoAnT MOACYHET KOHTPO/IbHOW CyMMbl noslydeHHoro kagpa Ether-
net Il, n ee cpaBHeHNe co 3Ha4YeHneM nonsa «KoHTponbLHasA cymma». ECM KOHTPOJIbHbIE CYMMbI COBMaAaloT, TO
IP nakeT u3 obnact gaHHbIX kagpa Ethernet | nepegaetca B 610K ceTeBOro ypoBHs. B npoTnBHOM cnydae
kagp Ethernet Il oT6pacbiBaeTcsi, U B 610K MOHUTOPWMHIA M KOHTPOAS OWWGOK nepefaetcs cooblieHne 06
ownbKe B NosyvyeHnn nckaxeHHoro kagpa Ethernet |l

6.1.7 Bbnok IP uHTepdelica pU3NYECKOro YPOBHSI AO/HKEH OCYLLECTBATL (PU3NYECKOE COEeAWMHEHME
«KoHBepTopa» €O cpefoii mepejayn AaHHbIX, a Takke hopMupoBaTb CUrHabl 06 OWKNBKax B yCTaHOBIEHWUN
hM3NYECKOro CoeAMHEHUS annapaTypbl Co cCpefoli nepeaayn.

CchopMnpoBaHHbIii Y MPUHMMAEMbIA CUTHAIbI MOTYT OblTb Kak 3/1EKTPUYECKUMU, TaK U ONTUYECKUMU.
TpeboBaHWA K 31eKTpUYEeCKUM UHTepdheiicam npusedeHsl B MpunoxeHun A (Tabnuubl A5, A7, A9), k onTude-
ckum — B MpunoxeHun A (tabnuupl A1 — A4, A6, A8).

B uenax yHudpukauum nogxnoveHns annapaTypsbl K cywecTeytolwmm IP cetam 6nok IP nHtepdelica cu-
3MY4ECKOro YpOBHA MOXeT NpeAcTaBnATb co60i CMeHHbI TpaHcueep SFP, XFP, SFP+.

6.1.8 BNOK MOHMTOPWHIA N KOHTPONSA OWKOOK AO/HKEH obecneynmBaTb KOHTPO/b paboTocnocobHOCTU
annaparypbl M OLEHKY kayecTBa MPUHUMAEMbIX U NepefaBaemblX CUTHaUI0B. PeXMmMm MOHUTOPWHIa A5 KOH-
TPONs peanu3auuy Kaxaoi u3 yHKUMIA annapatypbl He SIBNsieTcs 06s3aTenbHbIM. JonyckaeTcs Bbi6op ne-
peyYHst KOHTPOIMPYEMbIX (OYHKLIWIA.

BA0K MOHUTOPUHIA U KOHTPO/A OLUMGOK AO/MKEH OCYLLECTBAATL NOACHET OLWMGOK, NOCTyNatoLwmX OT BCeX
6710KOB annapaTypbl kak CyMMapHoO, Tak ¥ 3a eUHULYY BPEMEHU.

6.2 TpeboBaHWUs K CTPYKTYPHOW cxeme annapaTypbl, obecneumnBaroliein npeobpasoBaHne
TpaHCnopTHbIX NOTokoB MPEG-2 TS onAa ux nepegayun no onTU4ecknm cetsam 6e3
kaHanoobpasytoLiero o6opyoBaHna

Annapartypa, obecneuyvBawLias npeobpasoBaHne LM poBbix TB notokoB MPEG-2 Tbans mx nepegayu
Nno BOMIOKOHHbIM oOnTU4eckum ceTsMm (ganee BOC) 6e3 kaHanoobpasylouwlero ob6opyaoBaHus, UCNonb3yeTcs
[ON15 NOCTPOEHUSA CUCTEMBI Nepefadn «ToYKa-ToUKa» UM «TOYKa-MHOrOTOYKa.

6.2.1 AnnapaTypa, obecneumBarwlias npeobpasoBaHne TPAHCNOPTHbIX NOTokoB MPEG-2 TS gna ux
nepegaum no BOC (ganee «KoHBepTOp») AO/MKHA ocywecTBnAaTb npsamoe (MPEG-2 TSABOC) u obpaTtHoe
(MPEG-2 TS<—BOC) npeobpa3oBaHUsi CUTHa/I0B B COOTBETCTBMMN CO CTPYKTYPHOI CXEMOi, NPUBEAEHHON Ha
pucyHke 6.

8
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PucyHok 6 — CTpyKTypHas cxema annaparypbl nepegaun MPEG-2 TS no BOC

6.2.2 B HanpasneHun MPEG-2 TS—P 6nok MPEG-2 TS nHTepdeic (pum3nyeckoro ypoBHs AO/MKEH
OCYyLLEeCTBNATL Npuem TpaHcrnopTHoro notoka MPEG-2 TS ¢ npyMeHeHneM Kak MUHUMYM OLHOro u3 Tpex
nHTepdpeiicos: SPI, ASI.SSI.

Mpn OTCYTCTBMM CUTHaNa Ha BXOAHOM MHTepdielice 610K AO/MKEH nNepeaaTtb coobuieHne «HeT BXogHOro
CuUrHasia» B 6/10K MOHUTOPWHIA N KOHTPO/SA OLUMGOK.

B HanpaeneHmn MPEG-2 TS<—BOC 610k MPEG-2 TS uHTepdeiica (onanyeckoro ypoBHs AO/IHKEH NPUHU-
MaTb 13 6510ka TDM nakeTbl MPEG-2 TS 1 hopMmmnpoBaTb NOTOK MUHUMYM Ha OAHOM M3 Tpex nHTepdelicos:3P1,
ASI.SSI. B 6510k MOHUTOPUHIa 1 KOHTPOASA OWKNBOK AO/MKHO nepepasaTbes uncno MPEG-2 TS nakeTtos, OT-
npasfeHHbIXx Ha MPEG-2 TS nHTepdeiic hnuanyeckoro ypoBHs.

6.2.3 B HanpasneHun MPEG-2 TS->BOC 6510k TDM fo/mKeH OCyLecTBAATb My/bTUNAEKCUPOBaHNE
BX0o4Horo MPEG-2 TS B onpefeneHHblli BpEMEHHOW COT, HE06X0AMMbI 4718 NOCLISIKM BbIGOPKK (MK Kakoro-
TO (PUKCMPOBAHHOrO hparmeHTa) curHana. NosioxeHne BpEMEHHOro cfoTa Ans curHana c 6noka MPEG-2 TS
UHTepdeiica hr3NYeckoro ypoBHS JO/MKHO KOHTPONMPOBATLCA G/10KOM MHTepdheiica KackafupoBaHus B 3a-
BMCMMOCTM OT KO/IMYecTBa MocnefoBaTelbHO COeAMHEHHbIX Moaynel nepegaum MPEG-2 TS. Ecnn mogynb
nepepgaun MPEG-2 TS saBnsieTca eAMHCTBEHHbIM U NOCNEAHUM B LEMOYKE nocrefoBaTe/ibHO COeANHEHHbIX
aHanornyHbIX Moaynei, cyMMapHbIA NOTOK, COCTOAWMI U3 ogHOro u 6onee MPEG-2 TS, nepepaetcs B 610K
ONTMYeCKoro nHTepdpeiica. Ecnn moaynb nepegaun MPEG-2 TS He siBNseTcs NocnefHMM B LEnoyke nocne-
[0BaTeNlbHO COeAMHEHHbIX aHaNoMM4YHbIX MOAyNnei, CymmapHblii NOTOK U3 ogHoro u 6onee MPEG-2 TS nepe-
naeTcsa B 610K MHTepcheiica kackaampoBaHus.

B HanpaeneHnn MPEG-2 TS<—BOC 6510k TDM gomkeH ocyuectBnATe otéop naketoB MPEG-2 TS, oT-
HOCALLMXCA K AaHHOMY KaHany. BpeMeHHble CnoTbl, M3 KOTOPbIX HEOOXOAUMO OCYLLECTBAATb OTOOP, AO/XK-
Hbl ONpefensaTbCA Ha OCHOBE AaHHbIX U3 610ka uHTepdieica kackaampoBaHus, onpegensioLwero nonoxeHue
[aHHOro Moayns B Lenoyke nocriefoBareflbHO COeMHEHHbIX aHaNOorMyHbiX Moaynei. Takke, B 3aBUCUMOCTHU
OT MONOXEHUSA MOAYNSA B LENOYKe nocnefoBaTeslbHO COeAMHEHHbIX aHanorMyHblX MoAynel, onpegensercs
WUCTOYHMK, OTKyAa MPUHUMAIOTCHA NakeTbl: M3 6/10Ka OonTuyeckoro mHTepdieinica nubo m3 6r10ka nHTepderica
KackaavMpoBaHus.

6.2.4 Bnok nHTepdelica kackaaupoBaHusa AO/MKEH BbINOAHATL cneayrowmne yHKUMn:

onpejesieHne nopsgKkoBoro Homepa Moayns nepegaydn MPEG-2 TS B uLenoyke nocsefosaTesibHO coe-
OVHEHHbIX aHaNnorn4yHbIX Mogynein nepegayun MPEG-2 TS apyrux kaHanos, a Takxe obLiero unucna moaynei
B LIENouKe;

ynpas/fieHne A/INTENbHOCTLIO U NOJIOXKEeHWEM JOCTYNHOro crota Ana 61oka TDM B 3aBMCMMOCTH OT Mo-
psAKOBOro HOMepa AaHHOro MOAy/s B Lenu nocnefoBaTeflbHO COeAUHEHHbIX aHanornyHbix Mogynei u oTt
obuiero ymcna mogynei B uenu;

yrnpaB/ieHne MapLUpyTOM MPOXOXAEHMS NaKeTOB C BXOAoB 6/10ka MPEG-2 TS nHTepdelica cmanyecko-
ro ypoBHS1 1 6110ka uHTepdelica KkackaanpoBaHuns yepes 610kKOM Ha Bbixogpl Mogynsi. Ecniv mopynb saBnsi-
eTCA eAUHCTBEHHLIM B Lenu, To 610kKOM nepepaeT nakeTbl MPEG-2 TS oT 65n1oka MPEG-2 TS uHTepdeiica
hr3nYecKoro ypoBHs Ha 610K ONTUYECKOTO MHTepdielica; eciv MoAy/b ABAAETCA NOCneAHUM B Lenu, To 610K
TDM nepegaet naketol MPEG-2 TS o1 6noka MPEG-2 TS uHTepdeiica hm3nyeckoro ypoBHs 1 oT 6/10ka
UHTepdeiica kackagupoBaHus Ha 670K ONTMYECKOro MHTepdieiica; ecnv Moayfb ABASETCA NPOMEXYTOUYHbIM
B Lenu, To 6nok TDM nepegaet nakeTol MPEG-2 TS ¢ Bxoga 6noka MPEG-2 TS nHTepgieiica hn3nmyeckoro
YPOBHS 1 € BXOAa 6/10ka nHTepdelica kackagmpoBaHMsa Ha BbIxod 6/10ka nHTepdelica kackaavpoBaHus.
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6.2.5 Bnok onTnyeckoro nHTepdelica B HanpaesneHun MPEG-2 TS—BOC gomkeH obecneunBatb npe-
obpasoBaHne 3NeKTPUYECKOro curHana, nocTtynatwllero n3 6noka TDM, B oNTUYECKW cUrHau ANns nepefayn
no BOC.

B HanpaBneHun MPEG-2 TS<—BOC 6510k onTuyeckoro nHtepgeiica go/mkeH obecneunsaTtb npeobpaso-
BaHMe ONTWYECKOro curHana, noctynatwuiero n3 BOC, B anekTpuyecknini curHan gns nepegadv B 610kTOM.

OnTnyeckuii nHTepdeic onncbiBaeTca cneayowyMmM napameTpamu:

- TN BoNOKHa (ogHOMopgoBoe 9/125 mkm, nM60 MHoromogosoe 55/125 nan 62,5/125 MKm);

- Tmn pasvema (FC, SC nnn LC);

- Tvn nonuposkn (UPC win APC);

- AnnHa BonHbI: 850 HM (MHOromoAoBoe BOJIOKHO), 1310 HM (OAHOMOZOBOE M MHOTOMOAOBOE BOJIOKHO),
1550 HM (0AHOMOAOBOE Y MHOrOMOAOBOE BOJI0OKHO), CWDM, DWDM.

B uenax yHudmkaumm nogxnoveHus annapatypbl K ONTUYECKMM BOJSIOKHaM 610K ONTUYECKOro WMHTep-
theiica MOXeT NpeacTaBnaTb CO60A CMeHHbIl TpaHeusep SFP, XFP nin SFP+.

6.3 TpeboBaHMSA K CTPYKTYPHOW CxeMe annapartypbl, obecrneymnBatolein npeobpasoBaHne
TpaHCcNopTHbIX NoTtokoB MPEG-2 TS ana ux nepegayn no cetam CUW / MUn

6.3.1 CurHasbl Ha BbIXO4e Mnepefaroliero 1 BXoAe NMPUEMHOro TpakTa Ha3eMHOro kKaHana nepefayu
TeNeBU3NOHHbIX curHanoB gns ceteli CUM v MU nocne cooTBeTCTBYHOLWMX Npeobpa3oBaHuii TpaHcnopT-
Horo notoka MPEG-2 TS fomxHbl oTBevatb TpeboBaHMsaM K napameTpam CTblka Npu BXOXAEHUN HA3eMHOro
KaHasa nepefayv TeneBU3MOHHbLIX CUTHA/I0B B ceTu o6Lwero nosb3osaHusa MNUW nam CUM Ha nepapxmyeckux
ckopocTax E1; E2; E3; E4; STM-0; STM-1, npuBefeHHbIM B MpunoxeHuu b.

6.3.2 CTpykTypHas cxema annapaTypbl, obecneumsatolias npeobpasoBaHne TPaHCNOPTHbLIX NOTOKOB
MPEG-2 TS gnsa ux nepegaun no MNUW kaHanam BOSIOKOHHO-OMTUYECKMX, PaguopeneliHbiX U CMyTHUKOBbIX
cucTem nepefadu, A0/MHKHA COOTBETCTBOBATL CNeAytoLmMm TpeboBaHnaMm.

6.3.2.1 Annapartypa AoJ/hkHa ocylecTBnATb npsamoe MPEG-2 TS—IUM n obpatHoe MPEG-2TS-*—1LIA
npeobpas3oBaHnNs CUTHA/IOB B COOTBETCTBUM CO CTPYKTYPHOW CXEMOW, NPeAcTaBeHHOM Ha puUCyHKe 7.

PucyHok 7 — CTpyKTypHas cxema annaparypbl nepegadin MPEG-2 TS B cetn MU

6.3.2.2 MPEG-2 TS nHTepdeiic hmanyeckoro ypoBHs JO/MKEH OCYLLECTBAATbL NPMEM 1 nepefady TpaHc-
MOPTHOro noToka naketos popmata MPEG-2 TS ¢ npMMeHeHMeM Kak MMHUMYM OAHOTO 13 Tpex HTepdeicos:
SPI, ASI n SSI.

6.3.2.3 bnok MPEG-2 TS—ATM aganTtauuv B HanpasseHun npeobpasosavmsa MPEG-2 TS—IUN gon-
XeH n3 notoka naketoB MPEG-2 TS dopmupoBatb UHpopmaumnoHHble nons svyeek ATM ¢ ypoBHeM aganTta-
umm AAL1 c npoBefeHMEM MOMEXOYCTONYMBOrO KOAMPOBAHUSA W MATPUYHOrO MepemMexeHus noctynaroLlei
NHhopmauun.

CtpykTypa naketa AAL1 npepacTtaBneHa Ha pucyHke 8 [5].

SAR-PDU 3aronoBok:

c SC CRC3 = Morne pgaHHbIX SAR-PDU
1 6mm) (3 bura) (3 6nra) (@ 6m) (47 6aii)
PucyHok 8 — CrpykTypa naketa AAL1

Mone paHHbIX SAR-PDU 3awuiiaetcs ¢ NOMOLLbI0 MOMEX0YCTORYMBOrO KOAUPOBaHNS.
10
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CSI (161T) — 6UT CUHXPOHM3ALMMN yCTaHaBNMBaETCA B 3HayYeHne 1, korga none faHHbIX COAEPXMUT nep-
Bble 47 6aiiToB naketa MPEG-2 TS, o6ecneumBarolLnX CUHXPOHM3aLMI0 (A1MHA nakeTa MOXeT 6biTb 188 mnnn
204 6aiita).

KombuHauumsa noneit CSI n SC ob6pasyet none Sequence Number. [[na faHHOro Nons BbiCUMTbIBAETCA
TpexouTHblli CRC Kog.

Mone EP naketa AALL siBnsieTcs 6UTOM NPOBEPKM Ha YETHOCTb NepBbix cemu 6utoB SAR-PDU 3aronoska.

B HanpasneHnn MPEG-2 TS<—1UW 6nok MPEG-2 TS—ATM agantauun fO/IXEH OCYLLEeCTBIATbL 06pa-
60TKY MH(POPMALMOHHbLIX NoNei NpuHATbLIX syeek ATM ¢ BbINoNHeHeM obpaTHbIX Npeobpa3oBaHWii 1 dop-
MuUpoBaHuem notoka MPEG-2 TS.

6.3.2.4 Bbnok opraHusauun BUPTyanbHOro Tpakta B HanpasneHun MPEG-2 TS—IUW gonxeH onpege-
NATb NONA MAEHTUMKATOPOB BUPTYanbHOro TpakTta svyeek ATM B 3aBUCUMOCTU OT HOMepa TpakTa BXOAHbIX
curHasios MPEG-2 TS.

6.3.2.5 BnoK MynbTUN/IEKCMPOBaHUA BUPTYyaslbHbIX TPAKTOB [O/DKEH OCYLECTBMATbL B Hanpas/ieHun
MPEG-2 TS—TUN dopmuposaHue 3aronoBkoB ssvyeek ATM, acMHXPOHHOE MyJ/ibTUMN/IEKCUpOBaHWe eanHo-
ro MOTOKa U3 MOTOKOB MH(POPMAaLMOHHbIX MOMei 1 3arofoBkoB syeek ATM 1CNofb3yeMbIX TPAKTOB BXOAHbIX
curHanos MPEG-2 TS, BblpaBH/BaHWe UHOPMALMOHHbIX CKOPOCTEN My/NbTUNIEKCUPOBAHHOIO MOTOKA W Bbl-
6paHHO LMdpoBOIA cUCTEMbI Nepefayn, ckpeMb6aMpoBaHue MHOPMAaLUOHHbIX nonein aueek ATM MynbTu-
NSIEKCMPOBAHHOIO NOTOKA, 3ano/IHEHME MOJeit NOME3HOM Harpy3ku KaapoB BblopaHHoi LICM MLN.

CTpykTypa 3aronoska ATM siueilikn npegctaBneHa Ha pucyHke 9 [6].

But
8 7 6 5 4 3 2 1
Bant
GFC VPI 1
VPI VClI 2
VCI 3
VCI PL CLP 4
HEC 5

PuvicyHok 9 — CrpykTypa 3aronoBka ATM sueiiku

B HanpasneHun MPEG-2 TS<LW 610K MynbTUNAEKCUPOBAHUS BUPTYaslbHbIX TPAKTOB AO/KEH OCY-
LecTBNATb BbIBOA, NoMeil nonesHoli Harpysku us kagpos LICIM MU, cuHxpoHm3aumio notoka sueek ATM,
JeckpembavpoBaHne MHAOPMaLUMOHHBIX nonein ayeek ATM, 06paboTKy 3arofioBkos saveek ATM, yaaneHue
XOMI0CTbIX AYEEK N AYEEK C HEMCNPaBUMbIMUK OLIMBKamMK B 3arofIoBKe, pasfeneHne NpuMHATOro NoToka syeek Ha
psg, pasgesibHblX MOTOKOB B COOTBETCTBUM C MAEHTUMKAaTOpaMn BUPTYasibHbIX TPAKTOB Aveek ATM.

6.3.2.6 bnok opmmpoBaHus U pas3bopku KaapoB AO/DKEH OCYLECTBAATb B Hanpas/eHuu
MPEG-2 TS—1LUWN dopmnpoBaHue 3arosoBKOB KkKaapoB BbibpaHHou LICIM MUKW, a B HanpaBneHuu
MPEG-2 TS<—1LN gomkeH ocywecTBNATb CUHXPOHM3aLMIo NnpuemMa KaapoB 1 pa3bopky KaapoB C aHa/IM30M
noneri 3arofI0BKOB.

6.3.2.7 MNUMW nHTepdpeiic dhn3nyeckoro ypoBHsa AO/HKEH OCYLLECTBNATL (DOPMUPOBAHME JIMHEHOTO CUr-
Hana LICM MNuW, kognposaHHoro no metogy HDB3, B HanpasneHun npeobpasoBaHna MPEG-2 TS—1LW n
npveM NMHERHOro curHana B HanpaeneHnn MPEG-2 TS<—ILN.

TpeboBaHus k nutepdericam MUW nprueegexsbl B Tabnuuax b1, 62, 63 n b5 MNpunoxexus b.

6.3.2.8 BNOK MOHUTOPWHIa AO/KEH OCYLLECTB/ATb KOHTPO/Ib paboToCNOCOBHOCTY annapaTypbl U OLEH-
Ky KayecTBa MPUHUMAEMbIX W NepejaBaeMbiX CUTHaN0B. PeXVM MOHUTOPWHIa A1 KOHTPONA Kaxaon w3
hyHKUMIA annapatypbl He sBNSeTca o6sA3aTesibHbIM. [lonyckaeTcs ynpas/ieHne nepeyHem KOHTPOUPYEMbIX
OYHKUNIA.

6.3.3 CTpykTypHas cxema annapatypbl, obecneyvBaioLias npeobpasoBaHne TPaHCMOPTHbLIX NOTOKOB
MPEG-2 TS ans nx nepegaun no CLIA kaHanam BO/IOKOHHO-ONTUYECKMX, PafUNopeneHbiX U CnyTHUKOBbIX
cucTeM nepegaun, Ao/HKHa COOTBETCTBOBATb Cleayowum TpeboBaHUsaM.

6.3.3.1 AnnapaTypa Ao/hkHa ocylecTsnsaTb npsamoe MPEG-2 TS—CLM n o6patHoe MPEG-2 TS<—CLIA
npeo6pasoBaHNs CUTHa/IOB B COOTBETCTBUM CO CTPYKTYPHOW CXeMOW, npefcTaBneHHol Ha pucyHke 10.

u
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PucyHok 10 — CTpykTypHas cxema annapartypbl nepegau MPEG-2 TS B cetn CLA

6.3.3.2 MPEG-2TS uHTepdeiic hnm3nyeckoro ypoBHS AO/MHKEH OCYLLECTBNATL NPMEM 1 nepegady TpaHc-
NOPTHbIX NOTOKOB MPEG-2 TS ¢ NnpMMeHeHMeM kak MUHMMYM OAHOro 13 Tpex uHtepdeiicos: SPI, ASI n SSI.

6.3.3.3 bnok MPEG-2 TS"ATM aganTauuv B HanpasneHun npeobpasoBaHusa MPEG-2 TS—CLUW gon-
XeH 13 notoka naketoB MPEG-2 TS dhopmupoBaTb UH(hbopMaLmoHHble nonsa ssyeek ATM c ypoBHeEM aganTta-
uvm AALL c npoBefeHMEM NMOMEXOYCTONUYMBOrO KOAMPOBAHWSA U MAaTPUYHOTO MEePeMEeXeHNsT NoCTynatLLein nH-
copmauun. B HanpasneHnn MPEG-2 TS<—CLI 6nok MPEG-2 TSAATM aganTtaumv AO/HKEH OCYLLEeCTBNATb
06paboTKy MHPOPMALMOHHBIX Noneil NpUHATLIX aueek ATM C BbiNONHEHVEM 06paTHbIX NpeobpasoBaHuin 1
hopmmpoBaHuem noTtoka naketos MPEG-2 TS.

6.3.3.4 Bnok opraHnsauuy BUPTyanbHOro TpakTa B HanpasneHun npeobpasosavns MPEG-2 TS—OLIA
[O/MKEH onpefensaTb 3HaYeHWs MNagwux paspsagoB UAEHTUUKATOPOB BUPTyanbHOrO TpakTa Ansa 3a-
rosioBKOB fYeek ATM B 3aBMCMMOCTW OT HOMepa TpakTa BXOAHbIX curHanos MPEG-2 TS.B HanpasneHuu
MPEG-2 TS<—CLW/ 610k opraHmsaunyi BupTyanbHOro Tpakta Bblgensetr MPEG-2 TS nakeTbl U3 BUPTYasibHbIX
KOHTeliHepoB Tpakta ATM.

6.3.3.5 Bnok popmupoBaHusi 1 pa3bopky BUPTyasibHbIX KOHTEHEPOB AO/HKEH OCYLLECTBATb B HanpaB-
nenun MPEG-2 TS—CLW copmupoBaHve 3arosioBkoB ssiyeek ATM, aCMHXPOHHOE My/bTUNeKcMpoBaHme ot
OfIHOrO A0 Tpex MOoTokKoB svyeek ATM M3 NOTOKOB MHCHOPMALMOHHBLIX MOfei 1 3aronoBkoB siyeek ATM wc-
noNb3yeMblX TPAKTOB BXOAHbIX curHanos MPEG-2 TS, BbipaBHMBaHWe MHHOPMAaLMOHHbIX CKOPOCTEN My/ib-
TUN/IEKCUPOBAHHbLIX MOTOKOB M CKOPOCTM MEpeHoca Mo/e3HOoW Harpy3ku B BUPTYasIbHOM KOHTeiHepe VC-n
(Virtual Container) undpoBoit cucTeMbI Nepedayn, CKpeMo6IMpoBaHne MHDOPMAaLMOHHBIX Nosein Asyeek ATM B
KaXX0M M3 MY/IbTUM/IEKCMPOBAHHbIX NOTOKOB, 3aNO/IHEHWE MOl NONE3HON Harpysku BUPTYasbHbIX KOHTE-
HepoB, (hopMM1pOBaHMe 3aro/I0BKOB BUPTYasibHbIX KOHTEHEPOB.

B HanpaBneHun MPEG-2 TS<—CLI/ 610k hopMnpoBaHna 1 pasbopkn BUPTYyasbHbIX KOHTEHEPOB [0-
XEH OCYLLLeCTBMATb aHan3 3arofloBKOB BMPTYyasibHbIX KOHTelHepos LICM CLIW, BbiBOg nonein nonesHoi Ha-
rPy3kn 13 BUPTYasibHbIX KOHTEHEPOB, CUHXPOHM3ALMIO NOTOKOB fveek ATM, aeckpemb6avposaHue WHOpP-
MauMOHHbIX noneit ayeek ATM, o6paboTky 3aronioBKoB sveek ATM, yganeHue Xof0CTbIX SHEEeK U fYeeK ¢
HencnpasMMbIMK OLIMGKaMK B 3arosioBKe, pasfgefieHne NPUHATbIX NOTOKOB fYeeK Ha pasfefibHble NOTOKU B
COOTBETCTBUM C UAEHTUMKATOpaMN BUPTYya/lbHbIX TPAKTOB suyeek ATM.

6.3.3.6 Bnok chopmMmnpoBaHna 1 pa3bopky TPAHCNOPTHbLIX MOAYNel AO/MKEH OCYLLECTBATbL B Hanpas/e-
HUM MPEG-2 TS—CLW BBOA BMPTYaslbHbIX KOHTEAHEPOB 13 y3/1a (hOPMUPOBAHNS 1 Pa3GopPKN TPAHCMOPTHBIX
Mogyneil B CUHXPOHHbIE TPAHCMOPTHbIE MOAYNM NepBoro ypoBHa Tuna STM-1 n doopmMupoBaHmne 3aro/ioBKOB
ans obecneyeHnsa pabotsl LICIM CLN.

CTtpykTypa kagpa STM-1 npusefeHa Ha pucyHke 11 [7].

Kagp STM-1 cocTouT 13 cneaylowmx Yactei:

CEeKLMOHHBI/ 3arofioBok — nepable 9 cTON6LOB kaapa;

BMPTYasIbHbIA KOHTEHEp — 260 cTon6uoB kagpa STM-1;

3aro/IoBoK MapLupyta — 1 cronbew, kagpa.

B CLUW onpepgeneHbl HECKOILKO TUMOB 3aro/I0BKOB.

SOH — ceKUuMOoHHbIN 3aronoBok. VHgopmauus 3aronoBka gobaBnsercs K MHAOPMaLNOHHON nones-
HOM Harpyske ana cosgaHus mogyns STM-N. Ona BkA4vaeT B cebs uHopmaunio obpasoBaHusa UMKia
610Ka, HhopmaLuuio HabnLeHNs 3a nokasaTensMu kayecTsa W gpyrve aKcnayaTaunoHHble yHKUUn. VK-
hopmauma SOH pasgenseTca no knaccam Ha 3arofloBok pereHepaumoHHoi cekuun (RSOH — Regenerator

12
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nocnegoBartesibHbIX

BupTyasbHbIi KOHTEHEP kaHana STMHL (VC-4)

CeKUMOHHb Il
3arofioBoK
Mpon. cnoco6HocTb = 150,34 MéwT/c

[Mpon. crnocobHoCTL
nonesHbIX JaHHbIX = 149,76 Mout/c

8 oo oso_aonol_\oae

9 cronbuos 260 cTonbuos

1 cronGey,

PuncyHok 11 — CTpykTypa Kaapos kaHana STM-1

Section Overhead), KOTOpbI 3aBepLIaeTCSA B PYHKLUAX peEreHeparopa, v 3arosIoBOK My/IbTUMNIEKCHON CeKLun
(MSOH — Multiplex Section Overhead), KOTOpPbI MPO3paYHO NPOXOAUT YEPE3 pereHepaTopbl 1 3aBepLuaeTcs
Tam, rge rpynnel AUG-N cobupatoTcst BMecTe 1 pasbuparorcs.

[ns BupTyanbHOro koHTeliHepa B kagpe STM-1 BbigeneHbl 2349 6aiToB. B camom BMPTyaslbHOM KOH-
TeliHepe NMeeTCsl KOHTEMHEpP 4N5 curHana nonesHol nHgopmauun (260 cToN6L0B), KOTOPOMY NPeLIecTByeT
oavH cTonbel 3arofloBka maplpyTta. BupTyanbHblii kOHTeliHep, nepeHocuMblil B kagpe STM-1, Ha3biBaeTcA
BMPTyasIbHbIM KOHTEHepOM 4-ro ypoBHst win VC-4. OH B HEM3MEHHOM BuAe TpaHcnopTupyeTcs no CLN
cetn n obecneunBaeT NPOMYCKHY CNOCOBGHOCTL kaHana B 150,34 Mo6wut/c. CTpykTypa VC-4 BkIOYaeT oauH
ctonbey, (9 6aiiToB) Ana 3aronoBka mapwpyTta VC-4, octaBnss 260 cTon6uoB 415 NPOonyCcKHOM CNOCO6GHOCTU
curHana (149,76 M6ut/c). 3Ta nponyckHas CNOCOGHOCTb AocTaTouvHa A1 TPaHCNOPTUPOBKU TpUbyTapHOro
curHana co ckopocTbio 139,264 M6uUT/c (4eTBepTbIli YPOBEHb B MepapXxun curHana nae3moxpoHHON LmudpoBoi
nepapxmnyeckoin cmctemsbl). MponyckHyt cnoco6HOCTL curHana VC-4 MOXHO pa3dutb ans obecneyeHns BO3-
MOXHOCTV TPaHCNOPTUPOBKN MHOXeCTBEHHbIX PDH-curHanos 6onee HU3Koro yposHs. B ceTsax CLIM ncnonb-
3ytoTca uHTepdoelicbl E1 n E3, KoTopble COOTBETCTBYHOT ckopocTsM 2,048 n 34,368 M6uT/c, 4TO NO3BONSET
nepegasatb B kaHasnie STM-1 nnm6o 63 * 2,048 M6uTt/c (63 E1), nnbo 3 * 34,368 MoéwuT/c (3 E3).

OnemMeHTbl MynbTUNEKCUpOBaHna B kagpe STM-1 onpeaeneHbl B Tabnuue 4.

Tabnuuya 4— 3nemeHTbl MybTUM/IEKCMPOBaHNUA B kaape STV

Tunbive IMoresHas Harpyska ve
VC-12 2176 kéwu/c
VC-3 48384 kout/c
VC-4 149760 k6ut/c
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6.3.3.7 bnok CLUW unTepdeica puanyeckoro ypoBHA AOSMKEH OCYLLECTBNATL (DOPMUPOBAHUE SIMHEN-
Horo curHana UCIM CUWM B nanpasnenun MPEG-2 TS—CLUW u npueMm NMHENHOro curHana B HanpasneHuu
MPEG-2 TS—CUMW.

TpeboBaHus k uitepdencam CLUNM npuseaersl B Tabnuuax 64, 66 Mpunoxexus b.

6.3.3.8 Bnok MOHUTOPUHIa AOMKEH OCYLLECTBNATL KOHTPONbL paboToCnoCOBHOCTM annapaTypbl U OLEH-
Ky KayecTBa MpUMHUMaembIX W nNepeaaBaemMbiX CUrHanoB. PexuM MOHUTOpWMHra Ans KOHTPONS Kaaom u3
OyHKUMI annapaTtypbl He ABNseTca obasartenbHbiM. [JonycKkaeTcs ynpasreHne nepedHeM KOHTPONUpyembIxX

OYHKUUN.
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MapameTpbl uHTEPdENCcoB AOCTYNA K CeTU Nepeaaym AaHHbIX C UCNOMb30BaHUEM KOHTPONA Hecy-
e u o6HapyXeHUeM KOnrnmu3um

MapaMeTpbl MHTEpgEeUcoB AOCTYNA K CETU NepeAaYn JaHHbIX C UCMONb3oBaHMEM KOHTPONS HecyLel n obHapyxe-

HWeM Konnusuii npueeaeHsl B Tabnuuax A.1 —A.9.

Tabnuya A1 — TpeboBaHusa k napameTpam ontuydeckux uHTepgeitcos 10 GBASE-S

MNapameTp

10 GBASE-SW

10 GBASE-SR

Tononorua

Touka-Touka

Touka-TouKa

JuHeitHan ckopocTb, [Gog

9,95328(1 + 20x1079)

10,3125(1 + 100 x 1075

[vnana3soH UeHTpanbHbIX ASIMH BOMH, HM

840—860

840—860

Twun BONOKHa

MMF

MMF

Koa

Kopostle rpynnsl 64B/66B

Koposble rpynntl 64B/66B

YpoBeHb cpeaHei MOLLHOCTU Ha nepefave, AbM:

1) MakcuManbHbIN <-1,0 <-1,0
2) MUHUManBHBbIRA -7,3 7,3
MUWHUManbHbLIA KOS PULMEHT IKCTUHKLUK, 4B 3 3
YpoBeHb CpeAHeit MoLHOCTU Ha npueme, Abm:

1) MakcuManbHbIi -1,0 -1,0
2) MUHUMaSBHBIRA -99 -99
MakcumaneHas NPOTSKEHHOCTb JIMHUK, M:

1) ang MMF 62,5 Mkm 33 33
2) anst MMF 50,0 Mkm 300 300

ke VC-4-64c.

MpumevyaHune — UHTepdeiic 10 GBASE-SW cornacosaH ¢ popmatom CLIN ana nepepayn curtana e cuen-

Tabnuya A2 — TpeboBaHusa k napameTpam onTudeckux uHTepgeiicos 10 GBASE-L

MNapametp

10 GBASE-LW

10 GBASE-LR

Tononorus

Touka-Touka

Touka-Touka

JluneiiHas ckopocTe, [6og

9,95328 (1 + 20 x 1075)

10,3125 (1 £ 100 x 10-6)

[nanasoH LeHTpanbHLIX ANIWH BOMH, HM

1260—1355

1260—1355

Tun BOMNokHa

SMF

SMF

Kop

Kopostle rpynnsl 64B/66B

Koposble rpynnel 64B/66B

YpoBeHb cpefiHel MOWHOCTU Ha nepefade, Abwm:

1) MakcuManbHbIi 0,5 0,5
2) MUHUMaIbHbLINA -8,2 -8,2
MuHUManbHBIN KOAPPULMEHT IKCTUHKLUK, AB 3,5 3,5
YpoBeHb cpefiHel MOLWHOCTU Ha npueme, Abm:

1) MakcumarnbHbIi 0,5 0,5
2) MUHUManbHbLINA -14,4 —-14.4
MakcumanbHas NPOTAXKEHHOCTb IMHUKN, M 10 000 10 000

ke VC-4-64c.

MpumevyaHune — Untepdeitic 10 GBASE-LW cornacosaH ¢ ¢popmarom CLIU ana nepepaum curHana B cuen-
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Tabnuya A.3 — TpeboBaHns Kk napaMeTpam onTu4ecknx MHTepdeiicos10 GBASE-E

MapameTp

10 GBASE-EW

10 GBASE-ER

Tononorus

Touka-Touka

Touka-Touka

JlnHelinaa ckopocTb, [6og,

9,95328 (1 + 20 x1075)

10,3125 (1 £ 100 x 1075)

[vana3soH UeHTparnbHbIX ASIUH BOSH, HM

1530—1565

1530—1565

Twun BonokHa

SMF

SMF

Koa

KopoBele rpynnel 64B/66B

Koposble rpynnsl 64B/66B

YpoBeHb cpefHel MOLWHOCTM Ha Nepegade, Abm:

1) MakcumanbeHbIiA 4,0 4.0
2) MUHUMaNbHBIRA -47 —-47
MuHUManbHbIR KOSPPULUNEHT aKCTUHKUMK, B 3,0 3,0
YpoBeHb cpefHel MOLWHOCTN Ha npueme, Abm:

1) MakcumanbeHbIiA -1,0 -1,0
2) MUHUManEHbIRA -15,8 -15,8
MakcumankeHas NPOTHKEHHOCTb JIUHUK, M 40 000* 40 000*

* TpW NPOTSHKEHHOCTM NMUHKUM cBhile 40 KM YpOBEHb CpefiHel MOLHOCTW Ha nepefade — Gonblue 4 AbM.
MpumeyvaHne — UHTepdeitic 10 GBASE-EW cornacosaH ¢ dpopmatom CLIN ansa nepefayun curiana B cuen-
ke VC-4-64c.

Ta6nuya A4 — TpeboBaHus k napameTpam onTudeckoro nHTepdeiica 10 GBASE-LX4

MNapameTp 3HaveHue

Tononorua Touka-To4ka

JlnHeliHas ckopocTk, [6og 3,125 (1 £ 100 x 1076)

KOMMNOHEHTHLIE [AMWHBI BOMH ONTMYECKOro MynbTMMNEKCMpoBa-
HUS, HM

1269,0—1282,4
1293,5—1306,9
1318,0—1331,4
1342,5—1355,9

MMF unu SMF
(04 HO BONOKHO B KaXX[1OM HanpasneHum)

Tun BONOKHa

Kog Koposble rpynnbl
8B/10B

YpoBeHb cpefjHel MOLWHOCTM Ha Nepegaye, Abm:

1) MakcumarnbeHbIi ANA KaXa0i KOMMNOHEHTHOW ANWUHBLI BOSTHbI -0,5

2) MakcumanesHbIiA CyMMapHbIii 55

MuHUManeHBIR K03 PULMEHT IKCTUHKLMK, AB 3,5

YpoBeHb cpefiHEl MOLLHOCTU Ha npueme, Abm:

1) MakcMmaneHbIA ANs KaXXA0W KOMNOHEHTHOI ATUHB! BOMHbI -05

2) MakcumanbsHbIi CyMMapHbIii 55

MakcumanbHas NpoTsHKEHHOCTb NUHWUK, M:

1) ana MMF 300

2) pna SMF 10 000

MpumedvaHune — na nHtepdeitca 10 GBASE-LX4 ncnonb3yeTcs TEXHONOMMs NepeaaYu ¢ pasjefieHMem no
AnuHam sonH (WDM).
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Tabnunya A5 — TpebGoBaHusa k NapamMeTpaM aneKkTpudeckoro nHtepceiica 10 GBASE-CX4

MNapametp

3HaveHune

Cpepa nepegauu

4 3KpaHWpoBaHHble Napsl B KaX4oM HanpasneHnu

Tononorus

Touka-Touka

Kogn

Kopostle rpynnesl 8B/10B

JInHelHas ckopocTb Nepeaadn AaHHbIX

3,125(1:100 x10-8) MGop

MakcumanesHasa anvHa cerMeHTa

15 ™

Tabnuya A6 — TpeboBaHusA k napameTpamM onTu4eckux nHtepdeicos 1000 BASE-X

MapameTtp 1000 BASE-SX 1000 BASE-LX 1000 BASE-ZX
Tononorus Touka-Touka Touka-Touka Touka-Touka
JnHelHas ckopocTs, [60a 1,25%(1+ 100 x 1078) | 1,25 x(1 £ 100 x 10°8) [ 1,25%(1 + 100 x 1079)
[nanasoH LeHTpanbHbIX ANUH BOSH, HM 770—860 1270—1355 1520—1580
Tvn BONokHa MMF SMF SMF
Kon OeonyHbii NRZ, 8B/10B
YpoBeHb cpefiHel MOLLHOCTU Ha nepegade,
nbm:
1) MakcuMarnkeHbIi 0 -3,0 50
2) MUHUManbHbIRA -95 -11,0 -40
ABMMHVIMaJ‘IbeIVI KOS PULMEHT SKCTUHKLNW, 9,0 9.0 9,0
YpoBeHb cpefHeld MOLYHOCTU Ha npueme,
nbm:
1) MakeuManbsHbIin 0 -3,0 —-23,0
2) MUHUManNBHBIRA -17,0 -19,0 -3,0
MakcuManbHas NPOTHKEHHOCTb NTMHWUKU, M 550 5000 70 000*

* Mpy NPOTSHKEHHOCTU NIUHWK CBbILLe 70 KM YypOBEHb CpeAHei MOLHOCTW Ha nepefade — Gonblue 5 gbm.

Tabnwuya A7 — TpeboBaHusa k napameTpam anekTpudeckux nHtepdeiicos GbE

MNapametp

1000 BASE-T

1000 BASE-CX

Cpega nepegadu

4 cUMMeTpUYHble napbl kabens
Kateropuu 5*

2 CUMMeTpUYHBIe Napkl kabens

KaTeropuu 5

Tononorus Touka-TouKa Touka-TouKa
Koa 4D-PAM5 NRZ, 8B/10B
JlnHeiinas ckopocTb nepegaqn faHHbix, Méut/c 1000 1250
MakcumaneHasa gnuHa cerMeHTa, M 100 25

* CnpaBo4Ho: kabenb kateropun 5 — paboyas nonoca vactot ot 0,065 fo 100 MIL.
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Ta6nunya A8 — TpeboBaHus k napameTpam onTudeckux nHtepdgeiicos 100 BASE-X

MapameTp 100 BASE-FX 100 BASE-LX10 100 BASE-BX10
Tononorus Touka-TouKa Touka-Touka Touka-TouKa
JTuHeliHas ckopocTb, M6uT/c 125 125 125
[unanasoH UeHTpanbHbIX ANUH BOMH, HM 770—860 1260—1360 1480—1580 (DS)

1260—1360 (US)
Tun BonokHa MMF SMF SMF
Kog NRZI, 4B/5B
YpoBeHb cpefHeld MOLIHOCTW Ha nepejade,
nBwm:
1) MakcuMarnbHbIi —-14 -8 -8
2) MUHUMaNbHBINA -20 -15 -14
MUHUManbHbIA KOSPPULMEHT SKCTUHKLMW, AB 10 5 6,6
YpoBeHb cpefjHei MOLLHOCTU Ha npuemMe, AbM:
1) MakeuManbHbli -14 -8 -8
2) MUHUManBHBIRA - 31 -25 —28,2
MakcuManbHas NpoTHKeHHOCTb NTMHUK, M 100 10 000 10 000
Tabnuya A9 — TpeboBaHusa k napameTpaMm aneKTpudeckux nutepdeicos 100 BASE-T
MNapametp 100 BASE-TX 100 BASE-T4

Cpepa nepegadu

2 cuMMeTpuyHble napbl (STP unu
UTP) kabens kateropuu 5

4 cUMMETpUYHBIE Napbl
kabena kaTeropuu 3*

Tononorus 3Be3foobpasHas 3Be3goobpasHasn
Koa MLT3, 4B/5B 8B/6T
JInHeliHas ckopocTb nepefaqn AaHHbIX, M6ut/c 125 100
MakcumanbeHas gnnHa cermMeHTa, M 100 100

* CnpaBoyHO: Kaberb kateropun 3 — pabodas nonoca yactot ot 0,065 go 16 My,
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TpeboBaHuUA K anekTpnyeckum untepdgencam NUU n CUAN

TpeboBaHuA K NapameTpaM anekTpudeckux uHTepdericos MNLM n CLUN npueegeHsl B Tabnuuax 65.1—6.6.

Tabnuya b.1 — TpeboBaHus k napameTpam UHTepdeica 2048 kbut/c (E1)

MapameTp

3HaveHne

HoMWHarnsHoe 3Ha4YeHne BXO4HOro/BLIXOAHOro conpoTuenerHus, Om

120 (cummeTp.) 75 (HecuMMeTp.)

HomuHanbHasa aMnnuTyga nMnynbcoB, B

3 2,37

Macka nMmnynbca gorxXHa COOTBETCTBOBaTb

[OCT P 50765—95 (pucyHok 4)

CKopoCTb MOTOKa Ha BXoge/Bbixoae NHTepdeiica, Kout/c

2048 (1 50 x 1076)

Bua koga

HDB3

Tabnuya b.2 — TpeboBaHus k napameTpam UHTepdelica 8448 kbut/c (E2)

Mapametp

3HaveHune

HoMWHansHoe 3Ha4YeHne BXO4HOro/BLIXOAHOro conpoTuenerHus, Om

75 (HecuMMeETp.)

HoMWHanbHas amnnuTyga umnynscos, B

2,37

Macka nMmnyrnbca AorxXHa COOTBETCTBOBAaTb

FOCT P 50765-95 (pucyHok 5)

CKOpOCTb NOTOKa Ha BXOAE/BLIXOAE UHTepdeiica, KBUT/C

8448 (1 + 30 x 1079)

Bua kopa

HDB3

Tabnuya b.3 — TpeboBaHus k napameTpam nHTepdeiica 34368 kbut/c (E3)

Mapametp

3HaveHune

HOMWHanbHoe 3Ha4YeHne BXOLHOMO/BLIXOAHOro conpoTueneHuns, Om

75 (HecUMMETp.)

HoMuHanbHaa amnn nTyaa uMnynbcos, B

1

Macka umnynbsca [orxHa COOTBETCTBOBATb

FOCT P 50765-95 (pucyHoK 6)

CkopoCTb MOTOKa Ha Bxoge/Bbixoae nHTepdelica, kout/c

34368 (1 + 20x1075)

Bua kopa

HDB3

Tabnuya b.4 — TpeboBaHus kK napameTpam nHTepdeiica 51840 kout/c (STM-0)

Mapametp

3HaueHune

HOMWHanbHoe 3Ha4YeHne BXOLHOMO/BLIXOAHOro conpoTueneHund, Om

75 (HeCcUMMETP.)

HomuHanbHaga aMnnuTyga nMnynbcoB, B

1

CkopocTb MOTOKa Ha BXoge/Bbixoae WHTepdeiica, kKbut/c

51840 (1 £ 20 x 1076)

Macka nMnynbca AormKHa COOTBETCTBOBATh

PucyHkam B1, B2 unn B3

Bua kopa

HDB2; HDB3; CMI
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1 MakcumanbHas amnaMtyga uMnysibca He npesbiwaeT npegen 0,55 B. Bblbpockl 1 gpyrue nepexogHbie npoLecchbl
YKNaAblBalTCA B OTMEUYEHHYI0 ToUkaMu 061acTb, OrpaHnyeHHy ypoBHsaMu amnautyg 0,55 B 1 0,6 B, npu ycnosum, 4to
YPOBHU aMNanTy, He NpPeBbILAOT YPOBEHb YCTAHOBMBLLUETOCH COCTOAHUA 6onee yem Ha 0,05 B.

2 MHBepCHbIA MMMYbC UMEET Takue xe napameTpbl, MPpu 3TOM AOMNYCKU XPOHWPOBaHUS MPU HY/NIEBOM YpOBHE AN
oTpuLaTeIbHbIX U MOMOXUTENIbHBIX MEepPexofoB pasHbl, COOTBETCTBEHHO, +0,1 HC n+ 0,5 He.
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PucyHok B.3 — Macka nmnynsca 51840 k6ut/cl (CMI; «0»)

Tab6nuya B.5— TpeboBaHus K napameTpam uHTepdeiica 139264 k6ut/c (E4)

MapameTp 3HaueHve
HoMuHanibHOe 3HaYeHne BXOAHOTO / BbIXOAHOrO0 CONpoTUB/EHNs, OM 75 (HecummeTp.)
HoMuHanbHas amnnautyga nmnysiscos, B 1
HoMuHanbHas oinTenbHOCTb UMNybca, HC 7,18
Macka nmnysnbca fo/XHa COOTBETCTBOBATh FOCT P 50765—95 (pucyHku 7, 8)
CKopoCTb NOTOKa Ha BXoAe/Bbixofe nHTepdpeiica, k6ut/c 139264 (1 + 15 x HO-6)
Bug koga CMI

1 MakcumanbHas amnantyga umnynsca He npesbiwaeT npegen 0,55 B. Boibpockl 1 Apyrne nepexoHble npouecchl
yKnaaplBalTCcA B OTMEYEHHYI ToYKaMu 06/1acTb, OrpaHnyYeHHy0 ypoBHaMU amnnutyg 0,55 B 1 0,6 B, npu ycnosuu, 4to
YPOBHU aMnnTy[, He NPeBbILAoT YPOBEHb YCTAHOBMBLLETOCA COCTOAHUA 6onee yem Ha 0,05 B.
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Tabnunya 5.6 — TpeboBaHua k napameTpam nHtepdeica 155520 kbut/c (STM-1)

MapameTp 3HaveHve
HoMuHanbHoe 3HavyeHue BXoAHOro / BLIXOLHOMO conpoTueneHus, Om 75 (HecummeTp.)
HoMuHanbHaa amMnnuTyga umnynescos, B 1
HoMuHanbHaa ANUTeNLHOCTL UMNYbCa, HE 6,43
Macka umnynbca formKkHa COOTBETCTBOBATb FOCT P 50765-95 (pucyHku 9, 10)
CkopocTb NoToKa Ha BXxofe/BuiIxofe nHTepdgeica, kout/c 155520 (1 + 20 x 1076)
Bug koga CMI

MpunoxeHue B

Mpumep pacueta KOHTPONbHONU cymmbl UDP naketa

[na npuMepa paccyuTaem KOHTPOMEBHYO CYMMY HecKonbkux 16-6uTHbIx crnos: 0x398a, 0xf802, 0x14b2, 0xc281.
Haxogum ux cyMMy ¢ nopaspsaHbIM AOMOSTHEHUEM:

0x398a + 0xf802 = 0x1318c — 0x318d ;

0x318d + 0x14b2 = 0x0463f — 0x463f;

0x463f + 0xc281 = 0x108c0 — 0x08¢c1 .

Hanee Haxogum nopaspsgHoe JONofHeHne A0 e4WHNLEI NMOMYYEeHHOro pesynesrara:

0x08c1 = 0000 1000 1100 0001 — 1111 0111 0011 1110 = Oxf73e unu, npowe — Oxffff - 0x08c1 = 0xf73e.

OTO U eCTb UCKOMAs KOHTPOSbHasA cymMma.
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(1]

(2]

(3]

(4]

(9]

(6]

(7]

ISO/IEC 14496-10

EBponeickuin cTaHgapT cBA3U
14406-10

Rec. [TU-TH.264

PekomeHaauus MC3-TH.264

ISO/IEC 14496-3

EBponelickuii cTaHgapT cBA3n
14496-3

ISO/IEC 13818-7

EBponelickuii cTaHgapT cBA3n
13818-7

ITU-T Recommendation
1.363.1 (08/96)

PekomeHgauua
MC3-T 1.363.1 (08/96)

ETSIETS 300 813 (12/98)

EBponeickuin cTaHfapT cBA3n
300 813 (12/98)

ETSI ETS 300 814 (03/98)

EBponelickuii cTangapT cBs3n
300 814 (03/98)
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