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PyxoBoadiumuy A0KyMeHT 0TPacIH

[IpyMeHeHue TPAHCIIOPTHBLIX TEXHOJIOTHIA CBA3ZH, HCTOJIL3YIOUIHX

B KQUE¢CTBE Cpeabl nepeiaavn ONTHYECKOoe BOJIOKHO

Jara spenenng 2001-10-0)

1 Oo0aacty NpUMeHeRH

Hacrosmuil pyKOBOAAWME JOKYMEHT NpeNHa3HAYeH IIA TIPUMEHEHHs

~ OMNepaTopaMH CETEH CBsA3K MNMPH CO3TAHMU U PA3BUTHH CETEH C MCTIONb3OBAHHEM HOBBIX TEXHO-
AOrum [iepe€aa4u Ha Daie ONTHYECKOro BONMOKHA,

— Hay4HBIMH U TMPOEKTHLIMU OpPraHu3alMAMH npu pa3zpaboTke U NPOEKTHPOBAHUM CETEH ¢ MC-
NOJIL30BAHHEM HOBBIX TEXHONOTHH nepenayy Ha 0aze OMTHYECKOr0 BOJOKHA

PyxoBomauui BOKYMENT onpeaenser

— TepeyeHb TEXHONOTHWH nepenavu Ha Dase ONTHHeCKOro BOJIOKHA,

~ TIepeYeHb NMPOTOKONOB U MHTEP(EHCOB, pEKOMEHAYEMBIX 1A MPUMEHEHHS B CHCTeMAax Nepena-
yu Ha BCC PO,

— [PURLHUNG] TEXHUHECKOr0 B3aHMOACHCTBUA ONEpaTOpPOB Pas/IMYHBLIX CETeH ¢ HCNONB30BAHMEM

HOBBIX TeXHOJIOru# Ha 0a3e OnTHYeCKOTro BOJIOKHA

2 HopmaTHBHDIE CCBHLIKH

B wnacrosuem PYKOBOAIEM AOKYMEHTE OTPACIH HMCTONbL30BAHb! CCBHINKH Ha CICOYHILLHE HOPMa-

THUBHbIE JOKYMEHKTD!

I'OCT 26886-86 Ctblky nudpoBBIX KaHANOB NEpeNayd M rPYNNOBBIX TPAKTOB MEPBHYHON CETH
EACC OcHoBHbIE TapaMeTPol

OCT 45 104-97 CThIKK onrTu4ecKHe CUCTEM Mepenadn CHHXpOoHHOH rudporoit nepapxun Knaccu-
(PUKaLMA ¥ OCHOBHBIE NapPaMeTpPbi

OCT 45 178-2001 CHucrempl nepenaud ¢ ONTHUECKMMH YCHJIHTEISIMH B CNEKTPaibHbIM YFUIOTHe-
HueM Cteixv onTuueckde Knaccudukanms 1 oCHOBHBIE napaMerph

P[1 45 046-99 Annaparypa cBsa3H, peanusyioilas QyHKUHY Niepenauy pedeBoit uHGopMauuy no ce-
TAM Niepefayu faHHbIX ¢ nporokonaoM IP TexHuueckue Tpedosanns

PJ 45 123-99 Ilopanok rpuMeHeHus TEXHOJIOTHM aCHHXPOHHOTO pekuMa neperoca Ha Bianmo-

YBAZAHHON CeTH CBA3U POCCHU
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J Onpepenenns

B HacrosgueMm DYKOBOZsIIEeM AOKyMeHTe MpuMEHAIOT CACAYIOUIHE TEPMUHBI C COOTBETCTBYOILMMH
OIpERENECHUAMH

anME‘iE,HHE - HGCKDHbK}’ pPyCCKHE cg}(pameﬂﬁﬂ ITUX TEPMHHOB B OCHOBHOM €lIE HE OﬁLLIeI'IPHHH-
Thl, TO I8 COXPAHEHUS COOTBETCTBHS C COKpAIEHUAMHU, UCIONL3YEMBIMU B aHTJIOA3bIMHOH IHTEPATYE,
B OONBLIIMHCTBE CNy4YaeB B OAHHOM pPYKOBOJsLEM MOKYMEHTE NMPHMEHANTCH aHTIOA3bIYHBIE COKpaule-
HUA OnpenencHus CrpynnupoBaHsl MO pasaenaM, a/td KaXI0ro pasfena onpeacneHus nakbl B andasuT-

HOM NOpPSJKE
3.1 OnpegeneHms K pa3neay S

AcuHXpoHHBIN pexxum neperoca (Asynchronous Transfer Mode, ATM) — nakeTHbI# npoTokon ne-
penayvy, MCNONbL3YIOUIHIA TEXHONOTHIO aCHHXPORHOrO MYNIBTHIUIEKCHPOBAHUA PasfeNeHHbIX BPEMEHHbIX
MHTEPBANOB DBa30BbIM TPAaHCTIOPTHBIM 3eMeHTOM [IPOTOKONa ATM sBasercs WHPOPMALIMOHHBIH OI0K
duxcugoBaHHoil InuEbl (Adeiika) fueiixa copegaHT WHQOPMaNMOHHOE none U 3aronosok OcHoBHOE
Ha3HAYEHHE 3arOJ0BKa — WICHTUDULMpOBaTh AueAKH, NMPHHALNEKALHE KOHKPETHOMY BHPTYaJbHOMY
KaHaJly BHYTPH MYAbTHILIEKCMPOBAHHLIX BpeMeHHulX UHTepBanos ATM sBisercs NpoTOKOOM, OPHEH-
THPOBaHHLIM Ha COEIUHEHHE

OnTHyeckas TpaHcropTHas cerh (Optical Transport Network, OTN) - Habop onTuHeckux ceTeBbIX
snementos (Optical Network Element, ONE), coegHHEHHBIX OMTOBOJOKOHHBIME uHuaMu OTN obec-
neuuBaeT PYHKUKM NEPEeNadH, MyIbTHUIIEKCUpOBapHA, MapLIPYTH3ALUMH, aBTOMATHIECKOrO 00CIyKHBa-
Hus, xuBydecty Ontuueckue kaHanb! cery OTN HECYT CuUrHansl moboro Qopmara He3aBUCUMO OT MX
cieuduky (Hanpumep, STM, ATM, IP)

Onryuveckas TpaHcropTHas CETh COCTOMT U3 pAAZ YPOBHEH

—  ONTHAYECKHX CEKLHWH neperayn,

—  OMNTHYECKUX CEKLMH MYNbTHIIEKCUPOBAHMWA,

—  QITHYECKHX KaHAJIOB

Onruveckas cekuus (Optical Section, OS) — y4aCTOK MEXAY NMHHEMHBIMU ONTUYECKUMH YCUNHTE-
JAMH HIX  MEXAY JMHEHHBbIM ONTH4YECKMM YCHIHTENEM ¥  ONTHYECKHM  MYJbLTHURNEKCO-
pOM/AEMYJIETUIIIIEKCOPOM

Omrvueckuit xanan (Optical Channel, OC) — KOMIUIEKC TEXHMMECKUX CPEACTB, 0DecneyuBaonui
nepeaavy ONTHYECKOTO CHrHala Ha ornpeleneHHoi AMTHHE BOJHEI (MHOTOKaHajibHas nepenaya) uiu B oll-
peleNieHHOM NMana3oHe JNHH BOJH (OXHOKaHabHaA nepenada) ONTHYeCKHH KaHan npefHA3HA4eH AN
nepenady MobbiX CUrHanoB (B HaCTHOCTH, 06pa3oBAHHBIX B COOTBETCTBHH C TexHosoruamu STM (SDH),
ATM, IP) Onruuecknii KaHAN XapaKTEpU3yeTcs CBOCH MPO3PAYHOCTEIO

2
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[1Ipo3payHOCTL ONTHYECKOTO KaHasa IIpeAcTaBiseT cobol CBOHCTBO, ONpeAeNiaoLee MIEPEHOC JIo-
Ooro curHana He3aBHCUMMO OT €r0 NapaMeTpoB (CKOPOCTH, CTPYKTYPbl LMKAA, [POTOKONA NEpeAaqH M
Tn )} Ha nepseix 3Tanax passurud cetd WDM nmonyckaercs paspbiB ONTHYECKOTO KaHana (Banpumep,
NP HCTOJB3OBAHUM 3JIEKTPUUECKOTO pereHeparopa)

Cereson anemeHT (Network Element, NE) — 3neMeHT ceTd, KOTOPbIH COACPXKUT TPAHCMOPTHLIE

pyHKuHK K1 oOpabaTsiBaeT HHGOPMAUMIO MEXKIY CBOMMK BXOAAMH U BLIXOAAMHU

CuuxpoHHBIH pexum nepenoca (Synchronous Transfer Mode, STM) — pexxum nepenoca, 0CHOBaH-
Hblil Ha Mepenayve CHHXPOHHbIX TpaHcmopTHLIX Moayned STM-N, npeacrasasrouminx coboi Habop nepap-
XHYECKHUX CTPYKTYp, NOJYUEeHHBIX ¢ MOMOWILIO MyJbTUILIEKCHpOBaHus ©OazoBbix STM-1  bazoseift
STM-] umeer cxopocTe nepenaun 155520 kbut/c Cropocty STM-N kpaThHa 1o HOMHH2/Y CKOPOCTH
STM-1 Koagpdpuument kpatnoctu N =4, 16 64 u 256

Cucrema mepeayu - KOMILIEKC NPOrpaMMHO-aINapaTHbiX CPeACTs, oOecneynBarolldi nepenayy
HHGOPMALMOHHDBIX CUTHANIOB Pa3IMYHEBIX NPOTOKOJIOB B ONpeACACHHBIX CETEBbIX KOHPUTYPALMAX WK KX
COBOKYNROCTAX MokeT ObiTh, HanpuMmep, CUCTEMa Nepenaun nHeRHON ROHOUTYpaUNK WU CHCTEeMA
nepeaayy KOJbLEeBOH KOBPUIypally HAN cHCTeMa nepenayuun, obecrneyuparoias BO3MOXKHOCTL paboTht B
06X KOHGUTYpaLusx

TexHONorusA ONTUYECKOTD CIIEKTPanbHOro MynsTuniaexcupoBanus (Wavelength Division Mulfi-
plexing, WDM)/ - TexHOROrMst MyJIbTHIINEKCHPOBAHUS U MepeAayH CHIHANOB Pa3au4HBbIX JUTHH BOJIH M0
obiwiemMy onTudeckoMmy BonokHy Curhansl, nepenaBaemsie no cucremam WDM, moryt WMerts npous-
BONbHEIA Gopmar (Ranpumep, STM, ATM, IP)

Texuonorus IP (Internet Protocol Technology) — texmonorus “Tlporoxona Murepuer Hurennex-
TyaibHasd TEJIEKOMMYHHUKALUMOHHAA TEXHONOrUg, Oasupyromaacs Ha repenave MakeToB B COOTBETCTBHM
co crekoM npotokonos TCP/IP Ha3raHa no ocHoBHOMY nporokony crexa — [P

TpaucrmopTHas ceTh 3JIEKTPOCBA3M — CETh, OOECNEeYNBAKONIAA NOCTaBKY HHOOPMALIMOHHBIX CHrHa-
JIOB M0 33[aHHOMY aapecy TpaHCOOpTHAN CETh pasfeNsdeTcs Ha PAL MOACETEH, OTIMYAKOLUIHUXCA KaK MO
QopmMe OPHHANNEKHOCTH K KOHKPETHOMY OIePaTopy, TaK M MO TEXHONOIMH, UCHOJIb30BAHHOA B AAHHOH
noacetn OcHoBHas ceTb (Core Network) — ycnoBHOe HaWMeEHOBaHUE CeTH, 0DecneunBaroLen B3auMo-

NefiCTBUE NEpHPEPUHHBIX ceTel
3.2 Onpenenenns x paigeny 6

Kon npumesenus cuctemsl WDM (WDM application code)- npentudukarop cucTemei, ykasbl-
BalOWIUA HA RANbHOCTL NEPEAady, 4YUCJIQ ONTHYECKUX KAHANOB, THIl ONTH4YECKOTO BOJIOKHA U MaKCH-
MaJibHOE KONWYECTBO 2MeMEHTAPHbBIX ONTUHYECKUX Y4aCTKOB

Ontuyecknit Tpakt (Optical path) — onTuveckas TpaHCHOPTHAs CYIHOCTE, 0OBEAUHSIOMAA COBO-

KyNnHOCTE OIITHHECKHUX KaHaJIOB



PI{ 45 195-2001

OcHoBHaA 4aCTh ONTHYECKOTO TPakTa cucTemel nepenasy WDM (Main optical path) — ontudeckoe
BOJIOKHO ¢ ONTHYECKUMH YCHIHTEIAMH MEXAY BLIXOAOM ONTHYECKOro MYNLTHIUIEKCOpA HA Nepelade H
BXOAOM ONTHYECKOr0 AEMYIbTHIIIEKCOpA Ha NpUEMe

OneMeHTapHbIA KabenbHbIl yyacTok (OKY) - yuacTok xabens Mexay onTHYECKUMH YCHIKRTENAMH,

b0 Mexny ONTUUYECKHM YCUUTENEM U ONTHUYECKHUM PereHepaTopoM
3.3 Onpepenenun K pazaeny 7

AnmuHucTpaTUBHBIH 610K 4-ro nopsaka (Administrative Unite, AU-4) — unadopmauronnas cTpyk-
Typa, koTopas ofecnedyHBaeT afanTaldio MeXAy YPOBHEM TPAKTOB BbICLIErO MOPSAAKAa W YPOBHEM MYnb-
tunnexcHod cekiud OH coctout u3 V(-4 H ykasarens aamuHucTpatusHoro bnoka (AU Pointer), koTo-
PBIM NIOKA3bIBAET CABMI Hagata uuiaa V(-4 oTHocuTenpHo Havana umkna STM-N

Ha BCC P® apMuunncrpatusHble 610Kku Apyroro nopsaaxa (n # 4) He HCNoIb3yKOTCs

BupTyanLHeiit kOHTelHEp nopsaaka n (Virtual Container — n, VC-n) — undopMaliHOHHAs CTPYKTYPa,
Hcnoabdyemas 14 nognepxxy cnos tpakros CLIM (nepenasaemas srytpu tpaxta CLIM) On coctouT m3
HHPOPMALIMOHHON Harpysku M 3aronoska tpaxkrta (POH) VC-n npencrasiaser coboit Ono4Hy0 CTPyKTY-
py, KOTOpas noBropAeTcs kaxasie 125 nnun 500 Mxc

Bupryansubie kodTeiigeph VC-n noapasaensores Ha

— BHUPTYanbHbIH KOHTEHHep Husliero mopaaxka (n=1, 2, 3)

— BHUPTYalbHBIA KOHTEHHEp BhICIIEro nopagka (n = 4)

VC-4 Bxio4aeT B ceds ogun xoHTeliHep 4-ro nopanka (C-4) uau rpynny KOMINOHEHTHBIX O/10KOB
(TUG-2s nnn TUG-3s) Bmecre ¢ POH

['pynna apgMuHMCTpaTHBHLIX Onokoe (Admunistrattve Unit Group, AUG) - Heckonbko (B 4acTHOM
Clly4ae, OAMH) aAMHHUCTPATUBHEIX O/A0KOB, 3aHUMAKOIUX PUKCHPOBAHHbIE MO3ULIMH B UHKIe STM-N

I'pynna komnoneHTHeix Onmokos (Tnbutary Unit Group, TUG) - Heckonsko (B 4aCTHOM Cayyae,
OJIHH) KOMIIOHEHTHHIX ONIOKOB, 3aHMMAKIIUX (PUKCHpOBaHHOE NoJioxersHe B uukie VC-4

KomnonentHolt Onox (Trnbutary Unit, Tu-n) — undopmMmanponHar crpyxrypa, obecneuuBaroias
aaNTaLHK MEXIY YPOBHEM TPAKTOB HU3LIEro NOpsAAKa U YPOBHEM TPAKTOB BhiCLiero nopsiaka Ow co-
CTOMT U3 HHPOPMaLUMOHHON Harpy3ky (BUPTYAJIBHbIH KOHTEHHEP HH3MIErO NOPAAKA) U YKA3ATENEM KOM-
NOHEHTHOro 0J10Ka, KOTOPbIA OKa3blBAST CABUI HAYasla LMKIA BUPTYANbHOIO KOHTEHHEpa HU3LIEro no-
pSAKa OTHOCHTENTBHO Havana UMKJIa BEPXHEro NOpANKa

Kownrelinep-n (Container, C-n) - ctpyxtypa, dopmupyrowas uHGOPMALMOHHYIO HATPY3KY ANA BUP-

TYanbHOrO KOHTE€HHEpa n-ro nopaaka

Cekuus mynprrnnekcupoBanus CIIM HauuHaercs v 3akaHuuBaercsa B annaparype CUH, rae dop-

MHPYIOTCA H YAANAKTCA ceKuMOHHbie 3aronosku MSOH
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Cexipn perenepauun CLIY HaunHaerca u 3akanuuBaercs 8 annaparype CLIH, rae gopmupyiores u
yOansoTes cekuyoHHbie 3aronoski RSOH Buyrpn cekumit MyabTUNNEKCHPOBAHHS ¥ pEreHepauun rne-
penaercs curHan STM-N

Cunxponuans uudposas wuepapxua (CIIM) -~ uepapxudeckuii Habop uUMUGPOBBIX TpPaHCIOPTHBIX
CTPYKTYP, CTAHAAPTHIOBAHHLIX A Tepefiaul ajalTHPYEMOH Harpy3ku 1o QH3UYECKHUM CETAM nepea-
uy

CHEXpOHHBIM TpaHcnopTHLIA Moayne nopsaaka N (Synchronous Transport Module-N, STM-N) -
MHGOPMALMOHHAR CTPYKTYPa, UCTIONb3yEMas Ui NONEpX KK coefnHeHnH B cnoe cexuui CLIU (nepena-
Baemas BHYTpH cexumy CLIM) Own coCTOMT M3 MHPOPMALUMOHHON HArpy3Ky M CEKILIMOHHOI'O 3aroJioBKa
(SOH) STM-N npencrasiaer cobobi OA04HYIO IUKIOBYIO CTPYKTYPY, KOTOPas NOBTOpAETCA Kaxabie 125
MKC

Ckopocts 6asosoro STM-1 pasna 155520 kbutr/c Ckopocts STM-N B N pa3s Oonbute cxopocTH
STM-1 B nacrosmuee spemsa MCO-T onpenenenst N = 4, 16, 64 u 256

STM-1 Bkatouaet B cedA oAHY rpynny aaMUHUCTpaTUBHLIX OnokoB (AUG) Bmecte ¢ SOH STM-N
cogepxur N AUG BMecre ¢ SOH

Cuerixa — npouenypa o0beAHHEeHHA HECKONBKUX BHPTYAIbHLIX KOHTEHHEPOB, B PE3yNbTaTE KOTO-
po#l KX COBOKYITHAA EMKOCTb MOXeT ObITb UCIIOAb30BaHA KaK OJWH KOHTeHHep, B KOTOPOM obecneyrba-
€TCA LENOCTHOCTE MOCACIOBATENBHOCTH OHUT

CHIH-xoppexTupoBaHKe — NPOLEAYPA, MOCPEACTBOM KOTOPOH B KOMITOHEHTHBIM WIH 3AMHHUCTpa-
THBHBINA OnOK BBOAUTCA HHPOPMALIUMS O CABUIe Havalia 3TOTO LMKNA OT 3TaIOHHON TOYKH OTCYETa LUKAA
06CNy>XUBAIOWIETO CNNOA

CLH-mynbsTHNIIEKCMPORAHUME ~ TpPOUENYpa aOaNTHPOBAHHUA HECKOJIBKHX CHIHAJICB CJIOS TPAKTOB
HIOKHETO YPOBHS K TPAKTY BEPXHEro NOPANKa WM HECKONbKHUX CUTHANIOB CNOS TPAKTOB BEPXHEro nopsa-
Ka K MYJbTHILIEKCHON CEKUMH

ClIH-pasmemenue - mpouenypa ananTUPOBaHWA CHIHAJIOB HArpy3ky K BUPTYadbHbIM KOHTEUHEpaM
B rpagnue cetn CHU

TpakT BUpTYyanRHOrO KOHTEHMHEpPa HaYMHACTCA M 3akaHumsaerca B annaparype CLIH, rae dopmu-
PYIOTCA M yIANAKOTCA TpakTOBbie 3aronopku POH BHYTpH TpakTOB BUPTYANBHLIX KOHTEHHEPOB Nnepena-
erca curdan VC-n

Ykaszarens (Poimnter) — MHAMKATOp, 3HAYEHHE KOTOPOrO NMOKA3bIBAET CABHUI LMKIA BUPTYANbHOTO
KOHTEWHEPA OTHOCHTENBHO TOYKM OTCYETa LIMKJIA TPAHCIIOPTHOM CTPYKTYPLI, KOTopas 0OCnyXHUBAeT 3TOT

BHPTYalbHbIH KOHTEHHED
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3.4 Onpepnenenus K pazaeny 8

Amnapatypa ATM (ATM equipment) — TeXHHYECKOe CPEICTBO, peaNu3yiollee Ha BXOId-
HIHX/UCXOASAMMX HHTEeppencax QyHKUMHM nporokoga ATM, a Tak xe (QyHKUHH MyJIbTHTIIEKCHPOBA-
HUA/AeMYIbTUTUIECKCHPOBAHHS, KPOCCOBOTO MEPEKMIOYEHHs HIH KoMMyTauul siueexk ATM

Annapatypa kpoccoBoro nepekimovenns (Cross-connect) ATM ~ annapatypa ATM, o0pabatsi-
BaroLas HHPOPMALMOHHBIE MOTOKH NpoTOKkoNa ATM, nocTynaroumMe ¢ OAHOrO0 MW HECKOJIBKHX MHTep-
¢eiicop ATM, u obecrieynBarolias NEpEeKnOYeHHe BXOASIMX/UCXOIAHX MOTOKOB B COOTBETCTBHH C
MapIUPYTHOH TabfMLUeH, yCTaHaBRUBAEMOH C NOMOIIBIO CHCTEMBI YripaByieHus ceTbio ATM

Buptyaasnoe coenunenne (Virtual connection) — oruueckast accounauus o6bekToB, paboTAIOLIHX
MeXIy KOHEYHbIMH TOUKaMH BHPTYANBHOIO KaHAJ1A WA TPaKTa

BuptyanpHbiii kaHan (Virtual Channel, VC) ~ nouarue, ucnonbsyeMoe Ois ofipeneneHus nepenayn
s4eek npotokona ATM, umeromux ofiiee yHukanbHOE 3Ha4EHHE KASHTU(DHKATOPA KaHasa

BuptyansHslit TpakT (Virtual Path, VP) ~ rpynna supTyanbHbIX KaHANOB, CBA3aHHLIX MeXIy codoii
0B UM 3HaueHHEM HACHTUPHKATOPA TPaKTa

HetepMuHupoBaHHasA CKOopocTe nepenavu (Deterministic Bit Rate, DBR) —kareropus ycnyru nepe-
HOca, KoTopad oDecredHBaeT 114 HHPOPMALMOHHOIO NOTOKA NMOCTOAHHYIO CKOPOCTH NepeayH B PexKHMe
peanbHOrO BpEMERH

HornyctuMoe otknoreHue speMery 3azaepxikH sdeek (Cell Delay Variation Tolerance, CDVT) —
apaMeTp Tpaduka, ONpeae/Aioliui JONYCTUMYIO BETHHHHY NPEBBIIIEHHUS 3aAaHHbIX 3HAYEHNH MHKOBOI
CKOPOCTH Mepedayun S4EEK ¥ MakKCUMAJIbHOH IUTHHbI [TAKETOB.

JoctynHas ckopocts mepegadu { Available Bit Rate, ABR) - kareropus ycnyru neperoca, koropas
obecnieunsaer Ans MHQOPMALMOHHOTO NIOTOKA THOKOE W3MEHEHME CKOPOCTH nepefiadn (CTaTucTuvecKoe
MYJILbTHIITIEKCHPOBAHNE) B 3aBUCMMOCTH OT UMEIOLINXCA B IaHHbII MOMEHT BpEMEeHR PEeCypCOB CeTh, HC-
nONb3ya 0OpaTrHylO CBsi3b, ¥ NEpPEAaty BHE peXXUMa PeanbHOrc BPEMEHH

3anepxka nepenoca sueex (Cell Transfer Dela, CTD) — mapamerp xasecTsa ycnyry, Onpenensio-
Nl CPEMOI0 BENWUKHY BpEMEHH 3a0EPXKKY NEPEHOCA AUCEK HEped COSANHEHUE BUPTYANnbHOrO Kadana
WIN TPAKTA.

3aka3HoM pexum {(reserved mode) yenyryu nepenoca — pexum GYHKIWK NEPEHOCA, NOIBOARIOWNR
aDOHEHTY ¢ NOMOIUBIO MPOLERAYD AAMUHUCTPATHRHOIO YIPaBAEHUR YCTAKARIKHBATL, H3MEHATh WAX OCBO-
QoxaaTh coenuHenud cetd ATM, onpenenss 3apanee Bce NMapaMeTpol, WX XapakTepulyiomue

Hurepdenic nonwzosarens-cets (User Network Interface, UNI) — unrepdeiic, ofecneunsaroui

B3aUMO/ICIICTRHE OKQHEHHOr0 000pYIOBAHUA [IONL3ORATENA WIIHW WHOW OKOHEUHON CUCTEeMbl U CETEBOTO

OKOHYaHKA.
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Hutepdeiic y3en-cere (Network Node Interface, NNI) — unTepdeiic, nenone3yrwowniics nns s3au-
MOJIEACTBHSR AaHHOTO Y35a ¢ IPYTHMH CETEBBIMH Y3IaMH

KombuHupoBarHOE BMpTyanbHOoe coenuHeHHe (Soft-Permanent Virtual Connection, soft-PVC) -
BHPTYaJIbHOE COEAMHEHHNE MEXTY CETEBBIMH OKOHYAHHUAMH, COYETAIOLIEE NOCTOAHHOE H KOMMYTHPYEMOE
coenuHeHus, korna Ha nHTepdeiice UNI ycranapnuBaercs NOCTOAHHOE COEAMHEHHE, a MEXIY Y3naMmu
TPaHCNIOPTHOH ceTH ATM ¢ nOMOMIBIO TPOTOKOJIOB MEXY3NOBOH CHIHANHU3ALHNA ~ KOMMYTHUPYEMOE

Kommyratop (Switch) ATM - annapatypa ATM, obpabateisaromas nadopMalMoHHbie TOTOKKH H
obecrneunBaIlas NepexnoYeHne BXOAAINX/ MCXOAAIMX OTOKOB MO YNpaBieHneM WHPOpMaLUu Cur-
HaTH3aLHi

KommyTtupyemoe suptyansHoe coeaunenne (Switched Virtual Connection, SVC) - BupTyanbHoe
COCOUHEHHE MEXAY CeTEBbIMH OKOHYaHMAMHM, YCTAaHABIWBAEMOE HUHAMHYECKH MO 3aMpoCy NOJb30BaTe-
111 ¢ HOMONIBIO NPOTOKONIOB CUTHANM3ALIUN

KomMmyTupyemsii pexxuM (switch (on-demand) mode) yecnyru nepeHoca — pexum QyHKUHM nepe-
HOCA, TIO3BONAKINMA a00HEHTY ¢ MOMOILBI0 TIPOLEAYp CHIHANM3AIKWH YCTaHABIHBATL, H3MEHATL KK OC-
BoboxaaTs coepuHenus ceth ATM, onpenenas npu 3T10M Bee NapaMeTPhl, MX XapaKTePU3YIOLIHe

Koapdunuent omnboynrix sveek (Cell Error Ratio, CER) — nmapamerp kauectra ycnyru, onpeae-
JMOMMKHA OTHOLIEHHE KOIWYECTBA MPHHATHIX Aveek ¢ omubkamu (owrnbka B mone Moje3Hol Harpylku
A4eHKH) K o0meMy KOIUUECTBY A4eek, NPHHATHIX ¢ OmUuOKamMu 1 6e3 HUX

Kosdpdpuuuent nopaxennnx 0Osroxon (Severely-Errored Cell Block Ratio, SECBR) - napamerp xa-
4ecTBa YCHAYTH, ONpeae/AILMi OTHOUEHHE KONHIECTBa NPHHATLIX ¢ oliHOkaMu OIIOKOB syeek Kk obiye-
MY YHCNy nepenaHHbix 0NokoB s4eek [loa BnokoM Aueex MOHHUMAETCS MOCNENOBATENLHOCTD H4EEK MOb-
30BATEJSA, TIEPENABAEMBIX WIN MMPHHUMAEMBIX MEXIY OBYMS COCENHUMM A4eHKaMM afMUHUCTPATHBHOIO
¥ 3KCIAYaTALHOHHO-TEXHHYECKOTO 00CNYXHBAHHA

Koadguument noreps aueek (Cell Loss Ratio, CLR) — napameTrp kauectsa ycnyru, onpeaensto-
(MK OTHOLUEHUE KOJIHYECTBA [TOTEPSHHBIX SHEEK K MepeIaHHbIM

MakcuMansHan 1uuHa madky syeek (Maximum Burst S1ze, MBS) ~ napamerp Tpathuka, onpene-
NAOIUA MaKCUMAIbHOE YUCNIO SHeeK, KOTOpoe MOXeT OBITh NepenaHo ¢ MUKOBOI CKOPOCTHIO Nepeliavn
f9eex

MunumanbHas ckopocth nepenaurt gueek (Minimum Cell Rate, MCR) - mapametp Tpaduxa ornpe-
NENIAOLINA CKOPOCTh, C KOTOPOH UCTOUHMK MOXET NepenaBaTh HHHOpMalKio

Mynsrunnexcop (Multiplexer on-demand) ATM, obpabarsiBarominii 3anpocskl Ha YCTaHOBJIEHHE
coenuHeHnsa, myartunnekcop ATM II Tuna — annapatypa ATM, o6bennusioLian HECKOTBKO BXOMALLHX
HWHPOPMALKOHHEIX TOTOKOB B OJMH UCXOAAIRMHA IPyNMnoOBOH IMOTOK M obecrieyuBalmias yCTAHOBNIGHUE

COefHHEHIMS B COOTBETCTBUH C 3a1IPOCOM MHPOpMALIUM CHTHANHIATIVH
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Myastunaexcop (Multiplexer) ATM, mynerunnexcop ATM | tuna - armmaparypa ATM, o0vean-
HAIOLIas HECKONBKO BXOMAIMX HHPOPMAIMOHHBIX ITOTOKOB B OIHH HCXOAAMMHA MPYyNIIOBOH NOTOK

Hecneunduumnposannas ckopocTe riepepaun (Unspecified Bit Rate, UBR) — kateropus ycnyru ne-
peHoca, KoTopad JJif NiepeiaBaeMoro HHPOPMAUHOHHOTO NOTOKA He TapaHTHPYET KayecTBO YCAYrH

OxoxeqHoe obopynosakue nonssoparens (Customer Premises Equipment) — TexHudeckoe cpeact-
BO (POpMHpOBAHHUA CHIHANOB JJNIEKTPOCBA3H, NOZKIKYAEMOE K OKOHEYHOMY y3JIy TPaHCMOPTHOW CceTH
ATM u npefHasHayeHHOE [UIA Nepeaayl Wi npyeMa 3agaHHON Noab30BaTeneM HHHOpMauuu

OTknoHeHHe BpeMeHH 3anepkku nepeHoca sueek (Cell Delay Variation, CDV) — napamerp kauecr-
Ba YCJIYTH, onpeensol i OTKIOHEHHE BpEMEHH 33AePXKKHU IepeHoca Mexay syeldkamu ATM

[Tepemennas ckopoCTh mepemayd 0e3 pexuma peansHoro spemeru (Non real time Variable Bit
Rate, nrt-VBR) ~ xareropus ycnyru niepesoca, kotopas obecneudsaer ans HEPOPMALMOHHOTO NOTOKA
JMHAMHYECKOe HM3MEHEeHHE CKOPOCTH mnepegayd (CTaTHCTHYECKOe MYNLTHUNIEKCHPOBAHME) BHE PEXHMMA
peaibHOro BPEMEHH

IlepemeHHas CKOpOCTDb fiepenayu B pexxume peanbHoro spemeHu (Real time Variable Bit Rate, nt-
VBR) - kateropuns ycayrd nepeHoca, KoTopas obecrneynsaeT A1 MHGOPMAUMOHHOIQ NOTOKA AMHAMUYE-
CKOE M3IMEHEeHUE CKOPOCTH Mepenayu (CTATHCTUHECKOe MYNbTUILUIEKCUPOBaHME) Y BO3MOXKHOCTh nepeaa-
YU €ro B PEKHUME PeasibHOro BPEMEHU

I[leperoc 6noka ATM ¢ 3apepxkkou nepenaun (ATM Block Transfer with Delayed Transmussion,
ABT/DT) — xareropus yclyrd nepesoca, xoropas ofecrieuuraer pias Onoka yHGOpMauuu nporokona
ATM auHaMH4YeCcKOe H3MEHEHHE CKOPOCTH TIepenaun (CTaTHCTHYECKOES MYJIbTUNINEKCHPOBAHYE), KCNOAD-
3ys 00paTHYIO CBA3b, ¥ NIepeRayy ero BHE PeXKuMa PeanbHOro BpeMenn

Ilepenoc bnoxa ATM c nemeanensos nepenaveit (ATM Block Transfer with Immediate Transmis-
ston, ABT/IT) - xateropms ycnyru nepesoca, kotopaz obecnevnBaeT AMHAMMYECKOE M3IMEHEHNE CKOPO-
CTH Nepeniavy (CTATUCTHYECKDE MYNIbTUTIIEKCHpOBanue) ana Onoxa nHdpopmaitnn npotokona ATM » ne-
peaady HHPOPMaLMOHROTO NOTOKA B PEXHME PEeanbHOr0 BpeMeHN

ITukosas cxopocThk nepenayu Adeek (Peak Cell Rate, PCR) — napamerp Tpaduxa, onpenensiomun
CKOPOCTh Nepesadu, KOTOpbIf ceTh obecneyrBaeT B 3aBUCHMOCTH OT KaTErOpyH YCJAYrH rnepeHoca B Tpe-
OOBaHHH X KadeCTBY

[Tonnepxusaemas cxopocts nepefayd sueex (Sustamnable Cell Rate, SCR) — napameTp Tpadrka,
onpeneA0iuUi Haubobllee 3HAYEHHE CPEAHEH CKOPOCTH MEPENayi, KOTOpas BCErja MeHblle WK pas-
Ha NUKOBOH CKOPOCTH Nepeaauy sueex

[TonynocrosHHOE BHpTyalbHOE coeavHenue (semi-Permanent Virtual Connection, semi-PVC) -
BHPTYaNbHOE COCNHHEHHE MEXJy CETEeBbIMM OKOHYAHUAMM, KOHQUIYPHPYEMOE M YCTaHaBIHBaeMoe ¢
IOMOLIBIO [TPOLENYpP aAMUHHCTPAaTUBHOIO YIIPABIIEHHMS B COOTBETCTBUH ¢ MapaMeTPaMM, 3apaHee 3aiaH-

HBIMH aDOHEHTOM
8
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[ToctosHras ckopoctk nepenaunt (Constant Bit Rate, CBR) — kateropus ycnyry nepesoca, koTopas
obecneunsaer ang MHGOPMALMOHHOIO MOTOKA NOCTOSHHYIO CKOPOCTh MEpPEeAayd B PEXKUME PEeanbHOro
BpEMEHH

[TocrosuHoe BupTyantHoe coeavnenne (Permanent Virtual Connection, PVC) — BupTtyanshoe co-
eXMHEHHEe MeXIQy CeTeBLIMH OKOHYaHMAMH, KOHQUIYPHPYEMOe H YCTAaHABITHBAEMOE CO CTOPOHLI CHCTe-
MbI YIIPaBJICHUA B COOTBETCTBUY C NapaMeTpamy, 3apaHee 3aAaHHBIMH aO0HEHTOM

[TocTosirHbIA pexxuM (permanent mode) YCIYTH NEPEHOCa — PEXUM YCIYTH NEpPEHOCa, TPH KOTOPOM
coeguHeHde ceTd ATM kOHOHUIrypHpYETCsl ¥ YCTAHABNMBAETCA CO CTOPOHBI CHCTEMBI YITPABACHUA CETHIO
B COOTBETCTBHH C 11TapaMeTPaMH, 3apaHee 3alaHHbIMH aO0OHEHTOM

CereBoe oxoHuanue (Network termination) — OKOHEYHAs TOYKa CETH CBA3H OINpPENEAIOLLAN MPaHu-
1Y CETH K 30HY OTBETCTBEHHOCTH OIEpaTopa

CereBoii y3en (Network node) ATM — komnnekc TeXHH4eCKUX CPENCTB, Peanu3yroluX QyHKUHH
nporokona ATM u QyHKLMH MYJIBTHIINIEKCHPOBAHUS/ 1IEMYNbTHITIEKCHPOBAHHA, KOHUEHTPALUUH, KPOCCO-
BOIO AEPEKIIOUEHHUA HITH KOMMYTalKH

CkopocTe nepenauy s4eek, NPUHATHEIX He no aapecy HasHadeHus (Cell Misinsertion Rate, CMR) -
napaMerp KauecTBa YCAYTrH, ONpENeNaomyi KONHYECTBO A4YeeK, NPUHNMaeMblX He MO aapecy Ha3zHaye-
HHA (T € TeX AYEeeK, KOTOpble OTCYTCTBYIOT Ha Nepejaye), B €AUHUIY BpEMEHH

Cratucruueckas ckopoctb nepezadu (Statistic Bit Rate, SBR) — kareropus ycnyrn nepesoca, Ko-
Topas obecnevuBaer ANA MHPOPMALMOHHOTO TOTOKA NUHAMUYECKOE H3MEHEHHE CKOPOCTH Iepenayu
(cTaTucTHYECKOE MYILTUILIEKCHPOBAHKME) H BO3MOXKHOCTD MEPEHayiH €ro B bemnue pPEaNbHOrO BpEMEHH

TpancrioptHas ceth ATM (ATM transport network) — 3T0 yHMBEpCaJabHAasd TPRHCTOPTHAs CETh
3JIEKTPOCBSI3H, UCIIONR3YIOLIAs TEXHONOIHI0 ACHHXPOHHOTO PeXnMa MEePEH0Ca, KOTOpas MOKET COYETaTh
B cebe PyHKLHH epBHYHOM M BTOPHYHOMN CEeTEH H NMpenHasHaueHa A8 NPeJOCTaBJIeHUs YCIyr nepenaux
Pa3NH4HLIX TUNOB MHPOPMALMY C TAPAHTUEH KaveCcTBa YCNYTH IUIA BCEX YCTAHOBJIEHHBIX COENHHEHHH B
COOTBETCTBHM C NapaMeTpaMH U KjaaccoM QoS, 3aJaHHBIMU N0/1B30BATENEM

Yposenr ATM (ATM layer) - ypoBens 6a30B0i 3TajtoHHON MOJenu npoTokonoB ATM, obecneyn-
BAIOLIMi nepenauy s4eek ATM no ycTaHOBNEHHBIM JIOTHYECKKM COEIMHEHHAM BRPTYaNbHBEIX KaHAJIOB H
TPaKTOB

Yposens anantauuu ATM (ATM Adaptation Layer, AAL) — yposeHb 6a30BOH 3TaNnoHHOH MOJENH
npotokonos ATM, obecneurBarommii npeodbpasosanue UHPOPMAUWH noAb3oBaTens (peyb, BHIEOWH-
¢opmanns, faHHbie U T 1 ) B s;iedky ATM B COOTBETCTBHH C THITOM KOHKPETHOM YCAYTrH

Dusuyecknii ypopens (physical layer) — yposens 0a30Boif 3TanoHHOR Mogenu npoTokonoB ATM,

obecneunBaroinil nepeaady a4eek ATM B COOTBETCTBHY ¢ THITOM QH3HYECKOH Cpeabl
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Dynxumsa s3aMMopeicTBHA (interworking function) — GyHKUuA, peanu3yeMas anmapaTypou M
obecneuyusarouias B3aMMOICHCTBHE annapatypbl, padoTalomed No pPasiHYHbLIM NPOTOKOIAM DYHKUMR
B3aMMOACUCTBUA BKMQUaLT QYHKUMM yporHs AAL

®yukuma nepenoca (Bearer Service) cern ATM - 6aszosas ¢ynkuusa cetu ATM, obecneunsaroman
Npo3payvHyIo MNepefavdy NnoToOKOB MHPOPMALMA NONB30BATENA B COOTBETCTBHU € MPOTOKOJOM ACHHXPOH-
HOTO PEXHMa [TePEHOCa MeXIY OBYMs WM HEeCKONbKUMH CETEBBIMH OKOHUaHUSAMH C FAPAHTUPOBAHHLIM
kadecTBoM (Cnyx0a nepeHoca MOXeET BKJH0YaTh B CBOM COCTaB QYHKLHIO B3aUMOAEHCTBHSA

DyHkuMa nepeHoca, He OPHEHTHpPOBAaHHAA Ha coeauneHne (Connectionless Data Bearer Service) -
ycnyra 6azosoit pyuaxuyn cetd ATM, npepHazHayeHHasl Ay nepenady WHGOpMaLUM NOMB3OBATENA C
HCMOJAb30BaHHEM NIPOTOKOJIOB, HE NPEANOIaraliux yCTaHOBIEHHE coeAuHenus (Takux Kak [P, Ethernet,
Token Ring) Ilpu atom ycnyra obecnieurpaer pacfipeliefieHHe NOTOKOB HHPOpMALUK NONb30BATENA MO
coequHeHnsM cetn ATM

dyHKiMA nepeHoca, OpHEHTHpOBaHHas Ha coenuHeHHe (Connection-Oriented Bearer Service) -
ycnyra 6azoBoit cnyx6on cern ATM, npenHazHayeHHas Ans nepenayy UHGOPMALHH MONL3OBATENA C HC-
NOJB30BAHMEM IPOTOKOJIOB, NPENTIONAraloLMX YCTAHOBACHHE COeHHEHUS (TakuX kKak ATM, Frame Re-
lay, X 25, SNA) iy cuuxpoHHEBIX 1ndposbix kaHanos LICHUC u TQOILI [lpu stom yenyra obecneunsaer

OTOOpa’kerne COENMHBEHUM IPOTOKONOB NONbL30BATENA B COBAUHEHNA CeTH ATM

3.5 Onpenesienns K paszgeny 9

MPEG | — 4 - cranaapts ckaTtus w3obpaxeHyid 4 3Byka, pazpaborannete akcnepramu MPEG

Mapupyrusarop nakeros [P — anmnapaTypa, ocyiecTBiAioUias BbIOOp Mapiupyra AN Nepenayu
riakeToB P Ha ocHOBaHMM aAPECOB MCTOUHMKA W IONYYATENsA, YKa3aHHBIX B aJpecHOM TIONE 3arONOBKa
nakera [P

MHoronpoTokonbHas KOMMYyTauMs ¢ ucnonb3opanueM Metok (Multiprotocol Label Switching,
MPLS) — npoToxoJ, no3BONSAOLUIME PACHO3HABATL HMOTOKH NMaKeTOB ¢ OOMHAKOELIM MAapUIPYTOM W NpK-
CBAMBATL UM METKH, C NMOMOIWLK KOTOPEIX 3TH NAKEThl KOMMYTHPYIOTCA B CETEBLIX y3daX 0e3 MOJHOro
PacKpPBITHS 3aroJjIoBKa, 4TO YCKOpseT Y ynpoulaeT oOpaboTky MakeToB B NMPOMexyTO4YHbIX y3nax Co-
BMEI{AET MPOTOKOME! MApMIPYTU3AUMM H KOMMYTALMY ¢ MPOTOKOIAMH OpraHu3aliMu BUPTYanbHBIX Ce-
Teit MOXET nopnepxupaTh Ha ypoBHE [P pasnuyHble YPOBHK YCNYT, HanpHUMeEp, rapaHTHPOBAHHYIO 3a-
OepKKy uiau odecrnedeHure MOCTOSHHOM CKOPOCTH NEpeaady

[Taxer [P — ocHOBHAA equHUIA nepenaqu B ceTy [P — uudopMauuOHHbIM 010K NepeMEHHON ANHHBLL
(IP — neitrarpamma) MakcuMmansHas annHa Onoxa - 65535 Oaiirop Ilaker IP copepxxur aapeca HCTOUHM-
K3 W NOJY4aTeNs, 1014, ONpeaensatouiie JIUHY AeHTarpaMMbl, KOHTPONLHYIO CYMMY 3ar0JIOBKa, (JIary

A3aHHBIC

10
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[Tpoctoii npoTtokon ceresoro ynpagnenus (Simple Network Management Protocol, SNMP) - npo-
Toxon creka TCP/IP Ucnonwsyerca ans yripasreHus CETEBRIMU 3NEMEHTAMHA

ITporokon «Quddepenunporannoe obcnyxnsanue» (Differentiated Services, DiffServ) —~ npoto-
KOJ, pa3kessomyi o0 Tpad ik Ha rpyIinbi, KOTOPLIM NPeAOCTABAAKTCA PA3NHYHBIE XapaKTEPHUCTHKH
KauecTBa {CKOPOCTb NEPeNayl, 3aep>KKa MAKETOB, TOTEPS NAKETOB W T 1T )

ITpotokon sHewsHero mmo3a (Extenor Gateway Protocol, EGP) ~ npoTokon BHewHeld MapiupyTy-
3aldy, peanu3yIonIini oOMeH MaplipyTHON HHQOpPMALed MEXIY MapiupyTH3aTOPaMH Pa3HeIX CeTeH

[IpoToxkon Murepuer (Protocol Internet, IP) -- npotokon ceresoro yposHs crexka TCP/IP, noanep-
KMBAXOLIYHA OCHOBHbIE MEXaHH3IMBI NIepeaayun NakeTos

[TpoTokon mapwpytHOH HRbopMauuy (Routing Information Protocol, RIP} - npotoxon mapuipytu-
33LHH, peanu3yroller oOMeH MapllpyTHOR uHOpMaLHeld A1 MalbiX ceTel

IIpoToxon nepeoodepenHOro OTKpbITHA KpaTdaiiiwrero Mapuipyra (Open Shortest-Path First,
OSPF) - niporokon nMHAMHueCKOH MapIIpyTH3auMH, 0DecneuuBalomMil nepeaavy raxkeTos no ONTH-

MaibHOMY MapuipyTy IlpuMmenserca nns bonsuinx ceren

IIporokon norpanuunore wmo3sa (Border Gateway Protocol, BGP) ~ ycoseplueHcTBOBaHHEIH 1po-
TOKOJ] BHEIIHEH MapIUpyTH3aLAK, peanu3yoluil obMen MapLOpyTHONM MEQOpMaLNel Mexny MaplupyTH-
3aTOpaMH pa3sHbIX CeTel

[Iporokon nons3osarensckux peirarpaMm (User Datagram Protocol, UDP) - npotokon TpaHe-
noprHoro ypoeHs crexa TCP/IP, odecneunBarolMi nepeaady uHGopMauun noab3osartens 6e3 nogreep-
XAEHHUS O TIpUEMeE

ITpotoxon npeoOpazosanus anpeca (Address Resolution Protocol, ARP) - nmporokon, obecneuu-
BAIOLMH AHHAMUYECKOE npeobpa3osatye ajpeca PU3INYECKoro ycTpoicTea B aapec [P

[Ipotokon peanvHoro BpeMeny (Real Time Protocol, RTP) — ogun u3 npotokonos TCP/CP, onpe-
AEIAIOLUKH POPMAT H MPOLEYPY Mepedayy NakeTos 0 CETH B PpEKUME PEABHOMO BPEMEHH

IIpoToxon pesepeuposanus pecypcos (ReSerVation Protocol, RSVP) - npotokon ocymecrsnato-
[UHA PE3EPBHPOBARKME W YIIPaBleHUe PecypCcamMy CETH I Ka4yecTBa yCnyry, obecnedeHus CKopoCTH ne-
pedaun, 3aTpeboBaHHON NOJIL30BATENEM

[Tporokon «rouka-touxa» (The Point-to-Point Protocol) — npoToxkoa MapmipyTuzaudu 418 Heno-
CPENCTBEHHOT0 0OMeHa cooDLIeHUAMHI MEX/TY IBYMS ITYHKTaM¥ («TOUKa-TOYKA) )

Hpotoxon ynpasaenus nepenaueit (Transport Control Protocol, TCP) — npoTtokxon TpaHCcnopTHOro
ypoBHa crexa TCP/IP, obecnevuBaromui nepenady nHGOpMauuK nonb3oBaTeNs ¢ NOITBEPWALHUEM O

npueme

11
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[Ipotoxon ynpaenenus cooluienwsimu B cetu  Hurepher (Internet Control Message Protocol,
ICMP) - nporokon crexa TCP/IP, ynpapnaromuii nepenayei coodbutennii 06 ownbkax npu obpaborke
naxetoB 1P, a Taxxe coobuienni 0 COCTOAHNN CETEBBIX Y3J0B.

ITpoTokon ynpasnenns wno3zamu (Media Gateway Control Protocol. MGCP) — oann #3 nipoToxo-
JIOB, ONHCLIBAKLUMH NOCNEOOBATENLHOCTD NPOLEAYD AN% YCTAHOBJICHUA COEIMHEHHA MEXIY LLUJH03aMHU.

[TIporokon Merako (Megaco Protocol) — oauH M3 NPOTOKOJIOB, OMHCRIBAKOMINI NOCNEA0BATENb-
HOCTB TIPOLIERYP ANA YCTAaHOBIEHUS COEAMHEHHA MEXY LUJFO3aMH,

IIporoxon ycranornenus ceaHca {Session Initiation Protocol, SIP) — oxuMH 43 npoToko/oB, ONKCHI-
BaXOUIMH NOCIENOBATEABHOCTD NPOLIEAYP AN YCTAHOBACHHA COCAUHEHUA MEXAY mnﬁamu

Cucrema umex aomeHoB (Domain Name System, DNS) — cucrema, ycraHaBaHBarOLias OJHO3HAY-
HOe cooTBeTcTBHE MexXay [P-axpecoM U CHMBOJIBHBIM HMEHEM.

HImo3s (gateway) ~ annmapaTypa, OCYLIECTBIAIAA MEXCETEBOE B3aHMONEHCTRHE

IImo3zoBoit mapupyTh3atop nakeros IP (gateway router) - mapuipyTusatop nakeros [P, Bbiron-

HAKOMHI OOHOBPEMEHHO QPYHKLMH LIJIH34

4 (003HAYEHUS H COKPAILEeHHs

ACY ABTOMaTH3UPOBAHHAR CHCTEMA YIIpaBACHHS

BCC BianMoyBs3aHHARA CETh CBS3M

MBB MynbTHIIIEKCOpP BBOAA-BbIBOAA

MCO-T CexTop CTaHmapTUlaunu 2aexkTpocsszu  MexayHapoaHore coro3a
INEKTPOCBAIU

OKK Onrnuecknil KaHan KOHTPOAA

OM OxKOHeuHBI MYABTHIAEKCOP

OMBB OnTHYeckH# MyJBTHTIAEKCOP BBOAA~BLIBOJA

OOM OnTH4ecknil OKOHEHHBIA MYIbTHILIEKCOP

IMn [11e310XpoHHAsA HHPPOBaAA HepapXHs

CHOIT CeTt na”HsIX QDIIErO NMOAL3OBAHUA

CY Cucrema YnpasneHus

CLu CuHXpoHHas UdpoBas HepapXus

TCC TaxToBas cereBas CHHXPOHH3ALHA

THOII Tenedonnas cers oblero noaL30BaHUS

LICHUC [lu¢poBas ceTs ¢ HHTErpaLME CIyXKD

IKY nemMeHTapHbI KabenbHbIN y4acToK

ADM Add Drop Multiplexer (MyasTuriekcop BBOZa-BbIBOAR)

12



ATM
AU
AUG
BGP
B-1CI

B-ISUP

C

CAS
CBR
CCR
CCS
CTD
DBR

DiftfServ

DNS
DSS
EGP
EM
ETSI

ICMP
IETF
IP
Ipv 4
Ipv 6

ISUP

MGCP
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Address Resolution Protocol (ipotokon npeobpasosanua anpeca)
Asynchronous Transfer Mode (aCHHXPOHHBIH peXXUM NepeHoCa)
Admintstrative Unit (agpMuHMCTpAaTHBHEIR OJIOK)

Administrative Unit Group (rpynna anMHHHCTpaTHBHbLIX GROX0B)
Border Gateway Protocol (mpoToxon norpasuyHoro wo3a)

Broadband Inter-Carmer Interface (wmpokononocHsit HHTEpdEHC
B3aUMOJIENCTBHA ONEepaToOpOB)

Broadband Integrated Service User Part (momcucrtema nonp3oBaTens
LHHPOKOMOJIOCHOH CETH ¢ UHTerpauueii cuyxo)

Container (koHTeiiHep)

Channel Associative Signalling (nokaHansHan curHand3auni)

Constant Bit Rate (mocTosiHHas CKOpOCTh nepeRayun)

Chargeable Cell Rate (noanexawas onnare CKOpOCTb MePeaayu)
Common Channel Signalling (curHanuzauus no obuiemy xanany)

Cell Transfer Delay (3agep>xxa neperoca sueex)

Deterministic Bit Rate (nerepMHHHUpOBaHHAS CKOPOCTD Mepenayi)
Differentiated Services (mpotokon «aunddeperumposanHoe odCny.Ku-
BAHUHEN }

Domain Name System (cucrema HMEH ZOMEHOR)

Digital Subscriber Signalling (undporas abonenTckas curnaiuzaums)
Exterior Gateway Protocol — npoTokon BHelsero uno3a

Element Manager (ACVY ceteBnix 351€eMEHTOB)

European Telecommunication Standards Institute (Esponeickuil uH-
CTUTYT CTaHIAPTOB 10 3EKTPOCBA3H)

Internet Control Message Protocol (npotokxon ynpaBaeHds <ooOlie-
HUAMHU B CeTH MHTepHeT)

Internet Engineering Task Force (I'pynna HMmxeneproii Iognepxxn
Hurepner)

Internet Protocol (npoTokon HATepHeT)

Internet Protocol version 4 {npotokon IP 4-0i1 Bepcrn)

Internet Protocol version 6 (nporoxon [P 6-01 Bepcuu)

Integrated Service User Part (nmoacucreMa rofib30BaTeNs IUHPOROO-
JIOCHOM CEeTH C HHTerpauuei Cnyxo)

Medta Gateway Control Protoco! (IIpoToxon ynpaBieHus wnr3amMH)

13
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14

MPEG

MPLS

MSOH
MSP

MS SPRing

Mux/Demux
NM

NNI
Nrt-VBR

OADM

ONE
OSC

OSPF

O™

OTN
OXC
PCR
PNNI

POH
PVC

QoS
RAS

RFC

Motion Pictures Experts Group (3xkcneprhas rpynma no BOLpocam

ABMKYILUXCA H30DpaxkeHHH)

Multiprotocol Label Switching (Muoronpotoxofibtias xoMmyTaums
HCIONB30BAHHEM METOK)

Multiplex Section Overhead (3arosoBok MyNIbTHINEKCHOH CEKLIHH)
Multiplex Section Protection (pesepsipoBanue MyNbTHMIEKCHbIX CEK-
LU )

Multiplex Section Spare Protection (noceknHoHHOe KoAbLEBOE pe3ep-
BUPOBaHME)

Multiplexer/Demuitiplexer (MynsTHnIeKCOp/AEMYABTHILIEKCOP )
Network manager (ACY Ha cereBoM ypoOBHE)

Network- Network Interface (MrTepdeiic cets-ceth)

Non real time Vanable Bit Rate (niepemennas ckopocth nepenaun 0es
pekHMa peanbHOr0 BPEMEHH

Optical ADD/DROP Multiplexer (ontuueckuit MyabTHIIekcop BBOIA-
BLIBONA)

Optical Network Element (ontugeckuii cerepoil anemenT)

Optical Supervisory Channel (BoigeneHHBIH ONTH4ECKUH KaHaNl KOH-
TPOJis)

Open Shortest Path First (nepeoouepeatioe oThpbiTHE KpardaiuIHX
MApLUPYTOB)

Optical Terminal Multiplexer (onTuyeckuit okoHeYHBIH My/IbTHILIEK-
cop)

Optical Transport Network (OnTuueckas TpaHCTIOpTHAR CETh)

Optical Cross-connector (onTHYeckuii Kpocc-COERMHHUTESD)

Peak Cell Rate (mukoBas CKOPOCTE nepenayu s4eex)

Private Network-to- Network Interface (uHTepdefic ceTb-ceTh Ans ua-
CTHbIX CETEH)

Path Overhead (3aronosok Tpakra)

Permanent Virtual Connection (moctosiHHOe BUpTYyanbHOE COEAHHEHHE)
Quality of Service (kadecTs0 ycayru)

Remote access servers (Cepsep, ¢ MOMOWBIO KOTOPOro aboOHeHTH
(Monb30BaTENN) NOAKAOHAKOTCA K ceTH IP

Reference for Comments (Cranaapr IETF)



RIP
RSOH
RSVP
RTP

Rt-VBR
SBR
SCR
SDH

Semi-PVC

SIP
SNMP

SNCP

Soft-PVC

SOH

SPC

SRTS

STM
STM-N

SVC

TCM

TCP/1P

™
TMN
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Routing Information Protocol (npoTokon MapipyTHo# HHGOpMaLyK)
Regenerator Section Overhead (3aronoBOK CEKIH pereHepavm)
ReSerVation Protocol (mpoToxon pezepBupoBauus pecypcos)

Real Time Protocol (mpoTokon peaneHOro Bpemenn)

Real time Variable Bit Rate (nepemenHas cxopocts nepeaayu B pexyuMe
peaNbHOTO BPEMEHH )

Statistic Bit Rate {craTuctiyeckas cxopocTe Nepenayn)

Sustainable Cell Rate (moaaepxusaemas ckopocTb nepeauy syeex)
Synchronous Digital Hierarchy (cunxponnas nqudposas uepapxus)
Semi-Permanent Virtual Connection (monynocrosHsoe BMpTyanbHOE
COEIHHEHHE)

Session Intiation Protocol (MpoTOKON yCTaZHORNEHNA ceaHca)

Simple Network Management Protocol (riporoxon ynpasneHus cere-
BbIMH 3JIEMEHTAMH)

Subnetwork Connection Protection (pesepBHpoBaHHe COeqHHEHHH MO
CeTH)

Soft-Permanent Virtual Connection (nporpammupyemoe nocTosHHOE
BHPTyajabHOE COEIMHEHHUE)

Section Overhead (ceKIHOHHBIH 3ar0OBOK)

Semi-Permanent Connection (moaynoCTOsHHOE coenuHEHNE)
Synchronous Residual Time Stamp (CMHXpOHMad MeTKa BpPEMEHHOrO
OCTaTKa)

Synchronous Transfer Mode {cHrxporHbif pexym nepeHoca)
Synchronous Transport Module <N (CHRXPOHHBIH TPaHCNOPTHLIA MO-
AYJIh)

Switched Virtual Connection (KOMMYTHPYEMOE BMpTYalIbHOE COENMHE-
HHE)

Tandem Connection Monitoring (kOHTPONE NOCAEN0OBATENBHBIX COELH-
HEHUH)

Transport Control Protocol/Internet Protocol (ocroBHO#M cTex npoToko-
noB Murepuer)

Terminal Multiplexer (oxoneunstit MynsTHIINIEKCOD)
Telecommumnications Management Network (ceTh ynpasjieHMs CETbIO

NEKTPOCBA3H)

iS5
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TU-n Tributary (koMnoHeHTHBIH ONOK-n)

TUG Trnibutary Unit Group (rpynna koMnoHeHTHbIX O10KOB)

UDP User Data Protoco! (mpoTokon nonas308aTeNbCKUX AeiTarpaMm)

UNI User Network Interface (unrepdeiic nonpzosarenb-cers)

VBR Vanable Bit Rate (nepemenHas ckopocTh niepeaayy)

VC Virtual Channel (BupTyansHbiA kaHan)

V(I Virtual Channel Identifier (upenTrdukarop BUPTYanbHOTO KaHana)

VC-n Virtual Contatner-n (BUpTyanbHbiil KOHTeHHED nOpAaka n)

VP Virtual Path (BHpTYanbHELA TPakT)

VPCI Virtual Path Connection Identifier (unenrudukarop coenvHeHus Bup-
TYaJIbHOrO TPAKTa)

VPI Virtual Path Identifier (ugenTHdrKaTop BHPTYANEHOTO TPAKTA)

VPC Virtual Path Connection (coeHHeHHe BUPTYyaibHOIO TPaKTa)

VCC Virtual Channel Connection (coeanHeHre BUPTYANBHOro KaHala)

WDM Wavelength Division Multiplexing (onThueckoe cnektpafibHOe pasne-

NeHue)
5 O0mue nonoxenus

51 QOcnopoit BCC P® nomxkxa Oblth uidpOBas TpaHCMIOPTHAA CETh

52 IIugposas TpaHCMOpTHAasA CETh, NPEACTaBICHHAsA Ha pHCyHKe 3 1, noybxHa 6a3upoBaThCA HA
TexHONOTHAX OTN, STM, ATM u IP 3TH TexHONOrHK MOTYT FIPUMEHATLCR KAK B COBOKYITHOCTH,TaK M
OTAENBHO

Ha nepebix 3Tanax pa3BUTUR TPAHCIIOPTHOX CETH IJIA CO3TAHUA €04 ONTHYECKKUX KAHANOB A0JXKHa
npumerAThes TexHonoruds WDM [To Mepe pasBuTHA clos oNTHYECKRHMX KAHANOB TIOMHMO TEXHOJIOTHH
WDM 6yaer Heapatecs ¥ Texnonorust OTN [1, 2]

XapaKTepHbLIMH OT/IMMHUTENLHLIMH MPH3HAKAMY TEXHONOIMH, HCNOIBL3YEMbBIX B TPAHCHIOPTHOM CETH,
ABAAIOTCH

- OTN (WDM) — BbicOKHME CKOPOCTH NEpeAayH ONTHYECKUX CHMIHAJIOB 3a CYET peanu3auud no-
TEHUHANILHOW MPONTVCKHON CNOCOBHOCTH OIMTHYECKOTO BOJIOKHA, 4 TaKKe MPO3PAYHOCTh ONTHHECKHX Ka-
Hanos,

— STM - xuByuecTb cerell, 0bpasoBaHHbIX Ha Oaze NaHHOM TEXHONOTHH, 3 CYET HCNOJL3OBAHUA

PAa3BHTHIX CPEACTB CETEBONO M aNNAapaTypHOrO Pe3epBUPOBAHUA, 3 Takxke pa3BuTbie cucTeMbl ACY pas-

IHYHOIO YPOBHHA,

16
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~  ATM - yHuBepcanbBOCTE TPAHCTIOPTHOM (PYHKLMKM U TapaHTHPOBAaHHOE KaueCTBO AN pa3nuy-
HBIX Cnyk0, a TaxKe peanu3auna NOTEHUHANBHEIX PECYPCOB CETH,

— [P — YHHBEpCANBHOCTb, IROHOMHYHOCTD TEXHHHECKUX PELICHHH, BOIMOKHOCTD ROBCACHHA CHT-
Hana, cOpMUPOBAHHOIC B COOTRETCTBUH ¢ poTokoaamu [P, no kaxporo aboreHTa

53 Texuonoruu OTN (WDM), STM, ATM u IP MOryT npuMeHATHCS CaMOCTOATENLHO MM B
BHE LIENOYEK

54 lleno4ku TEXHONOIMH

- SIM-WDM,

- ATM -STM - WDM

- ATM -WDM,

- [P-ATM - §TM - WDM,

- [IP-STM - WDM,

- [P-WDM

00pasyroTCA Ha TPAHCTIOPTHOH CETH B 3aBHCHMOCTH OT 3KOHOMHUYECKHX M NOTpeOHTensCKHX (ax-

TopoB Ilenouxu TeXHOMOrMM NMpencTaBieHbl HA PUCYHKe S 2

[Ipumeyanus
1 Llenouka [P-WDM o3navaer, HanpuMep, «Te€xHo0THs IP nopepx texHonoruun WDM»

2 TexHonorusa, Crosiuiast B LENOUKe CeBa, ABASCTCA TEXHONOIWEH BBICLUEro YPOBHS MO OTHOWE-

HHUK) K TEXHONOTHH, HaXOOALIEHCsA ClpaBa

55 Ha corpeMeHHOM 3Tane pa3BUTHA TPAHCMOPTHON CETH HA Pa3BETBAEHHBIX M NPOTAKEHHLIX
Y4aCTKaX peKOMeHayercs NpHUMeHATb TexHoaoruio STM Mexay texdonoruenn WDM u TexnonorusmMu
ATM un IP TIlo mepe pasputus texsonoruu OTN cHibhaercss He0OXOZUMOCTD NIPUMEHEHHUS IPOMEXYTOH-

HOH TexHoNnoruu STM

Ha cersx, Manbix N0 NPOTSHKEHHOCTH, He OCHaulenHbix annapatypoil STM u WDM, nonyckaetcs

pabota cucrem ATM H IP HenoCpeACTBEHHO N0 OATHYECKOMY BOJIOKHY

56 IIpK co3manvu y4acTKOB TPAHCMOPTHOHW CETH CllelyeT NPHMEHATH LEMNOUYKM TEXHOJOIUH,
peanu3yeMbIX Ha AaHHBIX YYaCTKAX, TakuM 00pasom, 4ToObi o0ecneduTs AanbHedee Pa3suTHe TPaHC-
MOPTHOI CeTH 0e3 OCTAHOBKH CBSI3M M 3aMeHbI CYLIECTBYKOLIETO 0D0pynOBaHKA

57 Tlpu pe3epBUpOBaHMM NOACETEH, NCTIONB3YIOINHUX LIENOYKH TEXHONOTHH HeoOxonumo odec-

NEYUTh BPEMR NMEepPeKsItOHEHUs Ha HYKHEM YPOBHE LENOYKH 3HAYUTENbHO MEHbILEe, YEM BPEeMS MEPeKNi-

HeHYs Ha BEPXHEM YPOBHE

17
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HanpuMmep, npd HCNOJIB30BAHUH TIOACETH C Henoukoy TexHonorud STM-WDM u Heobxonmumo-
CTbIO pe3epBUpOBaHKA Kak Ha ypoBHe SDH, Tak u Ha yposHe WDM, BpeMs nepeknQ4yeHHA Ha ypOBHE
WDM n0omxHO OBITH 3HAUUTENBHO MEHBLIE, YEM BpeMs MepeKiIiOueHus Ha ypoeHe SDH.

5.8 TpancnopTHas cerp pasfensdercs Ha paAf MOACETel, OTIHIAKIIMXCA KAK 110 GopMe NpUHAA-
JIEXXHOCTH K KOHKPETHOMY OIlepaTOpy, TaK H MO TEXHOJOTHM, HCIIONb30BAHHOH B JaHHOW IOACETH.

39 HeotnemieMOU 1acThIO TPAHCMIOPTHOHR ceTH AosnkHA ObiTe ACY | mocTpoenHas HAa NPUHLM-
nax TMN B cooTBeTCTBUH C {3].

ACY oneparopa, HCNOJB3YIOLErO Ha CBOEH CETH pa3fiMyuHble TEXHOJNOMMH W annapaTtypy pas3iuH-
HBIX NIPOM3BOAUTENEH, NOMKHA OBITh NOCTPOEHA B COOTBETCTBUHK C PUCYHKOM 5.3 a.

B 3aBUCHMMOCTH OT KOHKPETHBIX YCNOBHWIi onepatopa AONYyCKaercs npuMeHeHue Oonee npocToi
ACY crpykTypHas cxema kOTopoH npeacrabiser ¢parment obiyeii cxeMbl Ha pucyHke 5.3 a.

HanpumMmep, ana oneparopa, ¥MerOwero HeGOAplUYIO €eTh, MOCTPOSHHYK Ha annaparype OQHOW
(PMPMBI-H3TOTOBMTENA, AOMYCKACTCh uenosib3osanne oanoil CY €3 (ACY Ha ypoBHE ceTeBbIX dneMeH-
TOB).

5.10 Bsaumoneiicrbue ACY paznHuHbIX ONEPaTOpoB AOMKHO OCYIHECTBAATHCA 4Hepes X-
nHTepbeiic [4] B cooTBeTcTBHE C pucyHKoM 5.3 6. BzaumoapeficTBue Moxer ocywmecTsaaTbead 1mbo H2
YPOBHE CETEBBIX 3JIEMEHTOB (NpH ITOM Ucnoab3yercs X-uutepdeiic smeMeHTHOrO YpoBHA), NHOO Ha ce-

TEBOM ypOBHE (ITpH 3TOM UCTIONb3YeTC X-UHTepdelc CeTeBOro YpOBHA).

18
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6 Ilpumenenne texnomornn WDM

6.1 OcHOBHbLIE NPURLHDL

6 11 Cucrembl WDM nomxnel obecneunpars cREKTpanbHOe YIIOTHEHHE ONTHHECKOTO BOJIOKHA
1A peanu3alliy ero BbICOKOH NPONYyCKHOH cnocobHacTH

612 JInd cnexTpanbHOro YIIOTHEHHS ONTHYECKOTO BOJOKHA JOJDKEH HCTONb30BATHCS NHANA3OH
JJIAH BOJIH, NpeACTABIEHHbIN Ha pUcyHKe 6 1 CymmapHas onTHuNeckas monoca COCTOMT U3 ABYX QHana-
30HOB

—~ C - nuanasoH (Conventional Band, C-Band),

— L ~ nwanasod (LLong Band, L. — Band)

JlonyckaeTcsa Henob3oBaHue Oonee WHpPOKOH NOAOCH

6 13 ITomumo cuctem nepenayn ¢ WDM B 3aBHCHMOCTH OT TEXHUMKO-3KOHOMHYECKHX TpeOoBaHUH
Ha ONTTHYECKHX BONOKHAX 00pa3vioTCa OOHOKAHANLHbLIE ONTHYECKME CHCTEME! TNEpenauy, fpencTaBies-

HBbIE Ha PUCYHKe 6 2

JTH ONTHYECKHE CHCTeMbl nepenaid obpas3yroT nNpo3payHble ONTHYECKHE KaHAIbl M NpeaHa3Have-
Hbl 1T yBENHUEHUn ydyacTka peredepaunn cucrem CUH, ATM, I[P OpHokaHanbHble CHCTEMBI nepeatu
HCTIONL3YIOTCS ANd 00opynoeanus IByX ¥ DoNee BOJIOKOH ONTHYECKOTO Kadens

6 14 B kayecTBe nuHEHHbIX ONTHYECKHX cucTeM WDM NonkHel MCNOAB3OBATHCS OAHOHANpPAB-

NIeHHbIE KOHQUIYPaLUH, fIpencTaBIeHHLIEe Ha pucyHke 6 3 lonyckaeTcs MCnoNb30BaHKe ByHanpaslieH-

HbIX KOH(PHIYpaLHH, NpeAcTaBAEHHBIX Ha PUCYHKe 6 4
6 15 Jlns KOHTpOAA M yNpaBJEHHS 3NEMEHTAMH ONTHYECKOH CeTH, a TAKAE JINA CAyxeOHOM CBA3M

IODKEH UCIIONB30BATLCA CTIENHaNbHbIM (BBIIENEHHBINR) onTudeckni kanan kouTpons (OKK, OSC) Jnmu-

Ha BOJIHBI 3TOTO KaHana JomkHa Oerte 1510 + 10 um Honyckaercs wcnonwsosanue ans OKK mmux sonn

1480 £ 10 aM 1 1310 HM

6 1 6 Bisaumoneincreue cereit WDM paznnuHbIX 0nepaTopoB J0/KHO TPOM3BOIUTLCS IO MHTEp-
(peficam OITHUECKUX KAHAJIOB C MpHMeHeHMeM uiu Oe3 npuMedeHus TpaHcnouaepos [lpu 3ToM cosMec-
TUMOCTE cucTeM ACY WDM pasnnuHbiX onepatopoB He 0033aTenbHa

[lapametpsl HHTEPGEHCOB ONTHYECKMX RAHAJNIOB LONKHBI COOTBETCTBOBaTh TpeDOBaHMAM, TIpHBe-

AEHHBIM B 6 4 5 1aHHOTO PYKOBOAALLErO HOKYMEHTA

6 17 PesepsvpoBanHne onTH4YeCkHx KaHanos ceTH WDM kamporo onepatopa mOMeT npou3iBo-

AUTBCA KakK 3a CHET PE3CPBHLBIX OINMTHYHUECKHMX KaHANOB JAHHOTO OHﬁi‘pﬂTDpﬂ, TdK H 34 CHET ONTHYECKHUX Ka-

HaJIOB APYroro ofeparopa
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6.2 Annaparypa cuctem WDM

621 B cucremax WDM HCHOMBL3YIOTCR CAEAYIOLLME FHMb! ANNAPATYPb

—  ONTHYECKUH Mynbmnncxcop/nemyngmm eKcop
a) OKOHEYHBIH,

0) BBOJa-BbIBOJA

—~  ONTHYECKHUH JIMHEHHBIR YCUITHTED,

—  ONTHYECKUH KPOCC-COEAHHHTEND,

—~  QNTHYECKUN TPAHCIIOHAEP

HpHMﬁ‘laHHE - OnTudeckyu YCHIAHTEB MOH.[HGCTH (6yCTBp), OIITHYeCKUHN MpeayCHINTEND, YCT[JDFI‘

CTB2 KOMIICHCALIMH AUCTICPCUM, LMPKYIATOD, Qpryyeckuii aTTeHI0ATOP ¢ PUKCHPOBAHHBIM 3aTYXaHHEM H

TI1I ABAKOTCH QIITHYECKHMMHU KDMHUHEHT&MH, EXUHHUIHMH B DTﬂEﬂthIe THUINRI annapa]‘}rpb[, ‘[-{a]'[p]w[r,,.![el::"lll B

ONTHYECKUH MyJILTHIIEKCOP, ONMTHYECKHA KPQoo_coenmumuTes MK TPaHCTIOHIEp

6 2 2 OxoHe4HBI ONTHYECKHH MYﬂbmhnexcoplnemyﬂbmmlexmp OOMKeH OOBEAUHATL CHUIHANBI

PasIUHHBIX JNHH BOJIH IUIA TICpEfadd CyMMAL . .o curpana no ONTUYECKOMY BOJIOKHY M NPOU3BOAMTH

oOpaTHyto mpouenypy Ha npueme Ox COCTONT. 5 oBuieM cnyyae, H3 NACCHBHOTO ONTHYECKOrO MYNbTHII-

JIEKCOPA/ AEMYNILTUINIEKCOPA, YCRIMTEN MOWL o1y (Gycrepa), YCTPORCTBA KOMIEHCALMH THCTEPCHM H

ONTHYECKUX ATTEHHATOPOR

MynbTHnneKCop BBOAA-BLIBONA MOMKEH 11onyckcary, HACKBO3L OIHY YaCTh CyMMApHORO ONTHYe-

CkOTO CHTHAJE, COCTOAILYIO U3 CHIHAIOB OTIPG e neHupbIX AMHH BOMH, BLIZEATHL APYTYK) YacTh CyMMap-

HOTO OUTHHECKOTO CUrHalld, COCTOAWYIO M3 Cyryanop ocTaBLIMXCA ANMH BOMH, H BBOAMTH ONTHYECKHE

CHIHAJibl B3aMCH BRIACACHHBIX Ha TEX XK€ DJME,y pony Tonsg onTHyeckol MOIHOCTH BbIIEJIEHHBIX CHI-

HaNoOB B CyMMapHO# MOIIHOCTH JOJDKHA ObITh paBHa JONE ONTHYECKON MOLIHOCTH BBEIEHHbIX CUIHANOB

IUTA KaXXI0¥ IAUHBI BONHbI

Jlunedinbi ONTHYECKUH YCUIHTEb A0y ey voynupats rPyNNOBOI OMTHYECKUH CHIHAN LIS MONY-

yeHHA TpeOYyEeMON AanbHOCTH nepenays

Ontuyeckuil KpOCC-COEANHUTEND OCYIUE e raor oBMEH (mepepacpeenesue) CUrHAN0B ONITHYE-

CKHX KaHa/I0B ONPEACNEHHBIX ANIMH BOMA MEX,yy nonramu, vecyiiMMy MyNbTHIIIEKCHPOBAHHBI CHIHAN,

nox yrpasneHuem ACY

Onruyeckuit TPAHCNOHZEP AOJKEH, NPy LeoofyonuMOCTH, 06ECNEUTh aNanTaluio OMTHYECKHX

CUIHAJIOB OT NCTOYHUKOB DASTHHUHBIX JUHH BOyy  yeropnrix MHTEP@EHCH! B COOTBETCTBHH C (35, 6], K KH-

TepgeicaM ¢ HOPMHPOBAHHOH CETKOH UIMH By WDM cootercraytowmm [7] KpoMe TOro, onTiue-

BETCTBYIOLUEH HOpMHPOBaHHOK cetke WDM, ¢ IPYTYIO JUIMHY BOJHBI, TAKXKE COOTBETCTBYIOLIEH HOPMHU-
pOBaHHOH CETKe ANHH BOJH
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6.3 Ceresbie Konpurypauun WDM

63 1 Ha BCC P® B 3aBHCHMOCTH OT NPHMEHEHUH HCMOAB3YIOTCA CIEOYIONIHE CeTeBble KOHPHUTY-
pauni WDM

— TO4YKa - TOYKA - PUCYHKH 0 3, 6 4,

- JuHeHHad 1uens ¢ BBOAOM-BbIBOLOM - PUCYHOK 6 5,

— ONTHYECKOEe KONbLO - PHCYHOK 6 6,

— CBA33aHHbIE ONTHYECKUE KONbLA - PUCYHOK 6 7,

— CMeLIaHHbIE CTPYKTYpbl - PUCYHOK 6 8

6 3 2 Jinz Beona curHasnos STM, ATM u IP B onTthyeckue KaHajbl NPH HEOOXOAUMOCTH HCHOb-
3yIOTCS ONTHYECKHE TPAHCNIOHAEPb! C LebK) COTrNacOBAaHKA MHTepdeiicos 1o [5, 6] (“cepoie” nHTepdei-
cbi) ¢ HETepdeiicamu ro [7] (“useTHBIe” MHTEpdEkch) - pUCYHOK 6 9

6 3 3 Jlnsa pereHepaluyi QOpPMBI CHIHANA C LGB0 YBEIUYEHHS AANbHOCTH Nepenayu B ONTAYECKHX
xaHanax cucreM WDM HCNONb3yKOTCs pereHepaTropbl My ONTHYECKHE TPAHCNORAEPh! (pHCYHOK 6 10)
[Ipn ¥crionb30BaHMK YHCTO ONTHYECKUX PEreHepaTopoB, KOTOpHIE B AanpHeHweM OynyT BHeApeHbl Ha
CETH, NPO3pavyHOCThL ONTHYECKUX KAHANOB coXpaHseTca [IpH ucnoab3oBaHMy KOMOMHHPOBAHHLIX pere-
HepaTopoB (COCTOAWHX H3 ONTHYECKHX MYAbTHNACKCOPA AeMyNbTHINEKCOPA U IAEKIPUUECKOTO pereHe-
paTopa) ONTHYECKHI KaHAN pa3pbIBaeTCA

6 3 4 Ceresbie KOHQUIYpAaUUK NOMKHBI OBITH PACCYMTAHBI C YYETOM 3anaca Mo OIMKETY MOWIHO-
CTU AN18 NOCNeRYIOLIEro pa3BUTHs, B HaCTHOCTH, JJIR YBEIKHYEHHA CKOPOCTH nepefavy ONTHYECKHUX CHUr-
HANOB, YCTAHOBKH JONONIHHTENAbHEIX YCTPOKCTB BBOAA-BLIBOAA, YCTAHOBKH YCTPOHNCTB AN KOMMEHCAUKH

NUCTIEPCHU U T 11

6.4 OcHoBHbIe Napamerps! cuctem WDM

64 1 OnTuueckle kaHanb! cucteM WDM snomkHb! obecrieunTh nepenayvy CUTHanIoB 0 CKOPOCTEH
0953280 nnm 39813120 xbur/c

6 4 2 HupuBHOyaabHLIC ONTHUECKHME KaHanbl ¢ paccrosHueM Mexay Humd 50, 100 [Tu wam
Oonbiue A0MKHBI HMETh LEHTPAJIEHBIE YACTOThl B COOTBETCTBHH C PABHOMEPHOHN CETKOH, ONPEAENICHHOM B
npunoxkenyn A kx [7] Tlpu ucnons3oBaHny ONTHYECKHUX BOJIOKOH, COOTBETCTBYIOWMX [8, 9], uenTpane-
Hbl€ YaCTOTHI [10JIkKHBI ObITh BLIOpaHLI B cooTBeTCTBUM ¢ npunoxeHueM I x [7] Ilpu ncnoassoranuu
ONTHYECKHX BOJIOKOH, COOTBETCTBYHOWMX [10], LieHTpanbHble 4acTOTH AOMKHBI ObITh BHIOpaHLI B COOT-

BeTCTBHK ¢ npunoxennem LV x [7} [ns onrnueckoro Bonokua no [10] gonyckaerca Mcnionb3oBaHie
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CETKH LIEHTPANbHBIX YACTOT C HEPABHOMEPHBIM PACCTOAHAEM MEXIly HHAMBUAYANbHLIMHY KaHARAMH B CO-

OTBETCTBHH ¢ npwioxenneMm V k [7]

Ha panbHelinux 3ranax pa3BUTHA TPAHCIOPTHOH CeTH BO3MOXHO fIPUMEHEHHE CETKH 4acTOT ONnTHYE-

CKHX KaHaJIOB C pacCTOAHHEM Mexny HUMM 25 [T
643 Cncrembl WDM De3 npoMeXyTOUHBIX ONTHYECKHX YCURHTENEH B 3aBHCHMOCTH OT KOZIOB

nmpuMEHEHMA [7] MOMKHBI 0OecriedHBaTh TPajauiy NepeKPrIBAEMOrD 3aTyXaHua (NaNnbHOCTH) OCHOBHOTO

ONTHYECKOTO TPAKTa, NIPHBEACHHbIE B Tabnuue 6 |

Tabmvua 6 |

3aTyxanue, gb ' 22 33 44

HanbHOCTh, KM 80 120 160

[Ipyumeyanus

1 3Hayenns nepekppiBa€MOIQ 3aTYXaHUA HE SBIKKTCA HOPMOK, a NpUBEAEHBI As Kiaccui-
KaluH

2 3Ha4yeHus NATbHOCTH 3aBHCAT OT NPHMEHEHHOrC ONTHYECKOro BOJOKHA M ApHBEACHbi NNA

OpPHEHTHPOBKH

.

64 4 CucreMsl WDM ¢ nipOMeXXyTOYHbIMH ONTHYECKMMH YCUIIHTENAMH B 3aBUCHMOCTH OT KOIOB

npuMeHeHHs [7] nomxHb: obecnednparh Fpajduny 3aTyXawus (JanbHOCTH), MOKa3aHHbIe B Tabnuue 6 2

Tabnnua 6 2
3atyxasue, 16 22 x n 33 xn
HM;HDCTI:, KM 80 xn 120 x n
L . .
[IpnMeuanns
* I 3HaueHus nepexprIBaeMOro 3aTyXaHUA HE ABJAIOTCA HOPMOH, a NpUBEACHBI A KIACCH-
(puKaLum
2 3HadeHMs JANBHOCTH 33BHCAT OT MPUMEHEHHOTO ONTHYECKOro BOJIOKHA M NpHBEACHbI
LI OPUEHTHPOBKH

Uucno OnTHYECKUX y4acTKOB g CHCTeMb! WDM ¢ npOMeXyTOYHBIMH OIITHYECKUMH YCHIUTENS-

MM CBA32HO CO 3HAYEHMEM TepeKPRIBAEMOrO 3aTyxaHusa yyacTka [Ipn yeennueHun uucna y4acTKOB 3Ha-

YyeHHe NEePCKPhIBAaEMOT0 3aTyXaHUA YMEHBIIAETCS

6 4 5 Onrudeckye unTepdeiicel cucteM WDM nomxHe! cooTBeTcTROBaTE Tabnmuue 7 [ 7]

6.5 OnTnueckoe peseppuposanue B cucremax WDM

651 B cucremax WDM npuMeHAOTCA crexyomne BHAbI pe3eppUpOBaHIs

~ CeTeBoe Pe3epBUPOBAHUE
32
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a) pe3epBMPOBAHUE ONTHYECKUX CEKIMHA MYNbTHILIEKCUPOBAHHA,
0) pesepBUpOBaHME OITMYECKHUX KAHANOB,
—  annaparypHoe pe3epBUPOBaHUE

a) pe3epBHpOBaHME BJOKOB anmapaTyphl

6 5 2 PesepprpoBaHue ONMTHYECKHX MYNLTHIEKCHBIX CEKIHH MOKHO BHINOAHATLCE Ha IHHEAHOM

YpPOBHE - PUCYHOK 6 11

Konbuesoe pe3epBUPOBAHHE ONTHYECKUX KAHANOB BLINOJIHAETCS HA OCHOBE ABYXBOJOKOHHOIO
KONbLid, B OJHOM BONOKHE KOTOPOrO CHCHANBI PacrpoOCTPaHAKOTCA MO 4aCOBOH CTPENKE, a B APYrOM —
npoTUB - pucyHOK 6 12 Cursan MEAWBHAYAILHOIO ONTHYECKOro KaHana (OnpefeneHHOW JMHHbBl BOTHbI)
BBOAUTCA B 002 HanpaBjieHHA Mepeqayd B NMyHKTE Nepefadyd B myHkTe npueMa onrUYECKHUy CHTHAN Bbl-
JENAETCA KaK M3 MepBOTo, TAK H M3 BTOPOTO HanpaBieHHs W MpPH NpOoNajaHHK OCHOBHOTO CHIHaa npo-
HCXOAUT MepexiodeHHe Ha peseps (OCHOBHOM ONTHYECKHH KaHaN JO/KeH BbIOMPATHCA MO MPHHUMDY

MUHUMAJNIBHOH ATHHB!

6 53 Bpems nepeknioyeHus NpH CETEBOM Pe3epPBUPOBAHNH B cucreMax WDM ponxHo obecneuu-

BATBCA C Y4eTOM TPEOOBaHUH, U3TOXEHHBIX B S 7
6.6 TpancnopTHsie ycayrn WDM

6 6 1 Cucrems: WDM poJDKHBI NpeAOCTaBAATh MOTPEOHTENAM ONTUUECKHE KaHAb! ANA

— nepenady curHanos CLIHU » IILH,

— nepenadu sueek ATM,

- nepenavy naxerop IP,

— nepenadu W pacripelelCHUA CUTHANOB UHPPOBOIo TEIeBUAEHHA

6 6 2 Ycayru cucrem WDM nomkHb! npelocTannaTLC MO0 HENOCPeACTBEHHO, THDOo yepes anan-

THPYIOLLHE YCTPOHCTBA (ONTHYECKHE TPAHCTIOHIEPH!)
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7 Ilpamenerue Texnomornu STM

7.1 OcroBHbIC NIPRHIHIB

711 CunxpoHHblii pexxum nepernoca [11] obecneurpaer nepemayy rno ONTH4ECKOMY BOJOKHY
CHHXPOHHbBIX TpaHCAOpTHBIX Moayaerd STM-N, npencrasasommx coboit #Habop HepapXHUECKHX CTPYh-
TYp, NONYYEHHBIX ¢ MOMOUIBIO MyALTHINEKCHpoBaHus 6azosbix STM-I

7 1 2 CuHXpOHHBIIT peXXxuM MEPEHOCa B TPAHCMOPTHOMW CETH C KOMMYyTallHel kaHanos ofecreysBa-

eT aganraumxo curkanos [T x cnoro OTN/WDM
7 13 CHHXpOHHBIA PEXKHM TEPEHOCA B TPAHCMOPTHOHN CETH C KOMMYTallMedl nakeTos odecnevupa-

et ananTtauuio ciaos ATM u IP x cnovo OTN/WDM

714 Cucremn! nepenaun CLIM, ocHOBaHHbBIE Ha TeXHOAOrHH STM, H0MKHBI obecneunTs nepexHoc
CHIHAJIOB TAKTOBOM ceTeBod CHHXpOHH3aur TCC

715 ApxutekTypa TpascnopTHbX cetefi CLIU nonxHa cootsercToBath [12], dyHKUHOHanbHEE
Xapaxrepuctuku annaparypp CILIU - [13]

716 Biaumoneiicteue mexay cetaMu CLIA pasnuyHbIX ONEPATOPOB AOMKHO OCYLUECTBNATHCA

— no urTepdericam T1LIH,
-~ 110 nHTephesicam STM-N

Bzaumogpeitcreue no uurepdeiicam I11[A He Tpebyet coBmectumocte ACY paznuuHbix onepaTo-
poB Baaumoneincrene no unrtepdeiticam CLIA tpebyer cosmectumoctit ACY pasnuureix oneparopos

7 1 7 Baaumoneiicteue ¢ cersmu CLIH 3apyOexHsIX 0nepaTopoB AOMKHO OCYILECTBAATLCA

~ o uHtepgeiicaM IT1THA,

— 1o uHTeppencam STM-N

Biaumoneiicteue no urTepdeticam 1L ne Tpebyer comecTumocty ACY pasznuuHbIX onepaTo-
pos BaaumopneficTsue no untrepdeiicam CLIY tpebyer coBmecTnMocT ACY pasnuuHbIX OnepaTropos

7 1 8 Pesepsuposanne tpaktoe cuctem CIIH kaxkmoro oneparopa nNpovu3BOOWTCA haK 3a CueT pe-
3€PBHbIX TPAKTOB NAHHOIO ONEPaTOopa TaK M 3a CHET PE3EPBHbLIX TPAKTOB RPYroro oneparopa

719 Cucremsl nepenauu CLIA B coorsercTeuu ¢ (14, 15] nomkub! odecneyunrs

~ TpaxTb! HXKHETO Panra BUpTYanbHbiX kouTeinepos VC-12, VC-2, VC-3,

~ TPaKThl BLICLIErQ PaHra BHpTYalbHoro koHrteiinepa VC-4,

~ MYNbLTHILIEKCHbIE CEKLMH,

~  PEreHepaALMOHHbIE CEXLHH

36



P 45 195-2001

7.2 Annaparypa CIlH

7 2 1 Ha rpancnoptroit ceth STM npuMensioTcs caenyromHe THb! annaparypst CLIH

-~ myneTumiexcop CLIU

a)  OKOHEYHbIH,

©) BBOJa-BLIBOJA,

— ABTOHOMHbBIN KpPOCC-COEAHHHTEND,

—  pereHeparop

722 Mynerunnexcop CLIA B 3aBICHMOCTH OT Ha3Ha4YeHHA AOJDKEH UMETh KQMMOHEHTHbIE NOPTHI
IHIHA, CILIM, ATM unu [P u arperarssie noptel CL{H

MynbTHILTIEKCOp BBOJA-BLIBOAA NP OTCYTCTBHH pe3epBHPOBAHMA WMEET JBA arperaTtHbiX nopra
(3anag 1 Boctox) MBB no3sonser BBOIMTE W BBIAENATH CHIHANL! B/M3 MODOro arperaTHOro nopra i/
nobble KOMIIOHEHTHbIE TIOPTHI, & TAKXKe OCYMECTBAATL Nepesjayy UHPPOBLIX CHIHANOB H3 OHOTO arpe-
raTHOrO NOpPTa B APYroi

OxoHedHbili MyNbTHILIEKCOP HPH OTCYTCTBHM pe3epBHpOBaHMA MMEET OfWH arperarHsiii nopt B
xadectBe onuuyd OM no3sojseT BBOAWTH CHIHaAB! U3 MmoOoro KOMIIOHEHTHOTO NMOPTa B arperaTHsid H
BbIAE/IATH CHTHAJB! U3 AH0OOr0 arperaTHOro NopTa B KOMIOHEHTHbIH NOPT

ABTOHOMHBII KPOCC-COEAMHHTENb OCYLIECTBASET 06paboTky HHPOPMALMOHHBIX TOTOKOB HA CBOMX
moptax STM-N ¢ Hembro CO3aHUs NEPEKPECTHBIX COERUHEHHH BXOAAUINX H MCXOMALIMX TPAKTOB BUPTY-
aNbHBIX KOHTEUHEPOB MJIH CLEINIOK BUPTYANbHLIX KOHTEHHEPOB

PereHepaTop OCyLIECTBIAET BOCCTAHOBAEHHE POPMBI, aMINHTYAbl H BPEMEHHBIX NONOKEHHA LU~
pOBOI0 CHrHana LUK YBENHYEHUA NAJIbHOCTH Nepeaayn

72 3 Hurepoeiices ITLH annapatypst CLIM aomxuet coorsercTsoBars [16] 1 TOCT 26886
Hurepeiicei CIIM annaparypust CLIH noakHsi cootsercreopats (5, 6, 7} n OCT 45 104

Hurepdeiicet ATM annapatypst CIIA nonxkHs! COOTBETCTBOBATD pasfeny 8 JaHHOIO pyKoBozsLLe-

0 AOKYMEHT2

Hurepdeiictt IP annaparypsl CLIY n0mkHBI COOTBETCTBOBATE paszeny 9 NaHHOTO PyKOBOAALIEro

JIOKYMEHTA

7.3 Ceresbie xonpurypaunu CI1H

73 1 Ha ceru BCC P® nomxHs! HCNOJbB30BaTLCA ceTepble koHGurypaunun CLIU

— TOYK2 — TOHKA - PHCYHOK 7 |,
— JYHEHHAaA LEMNb ¢ BBOAOM-BHIBOAOM - PHCYHOK 7 2,
—  ONTHYECKHE KONbHA - PHCYHOK 7 3,

— CMEWAHHBIe CTPYKTYPbl - PHCYHOK 7 4
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7.3 2 YkazaHuble B 7.3.1 nepBbie TPH CeTeBbIE KOHDUIYPAUHH NOMAXKHB] OblTh, RAK NPABHNO. MO~
CTPOEHbI Ha anmnaparype 0JHOH GUPMbI-NTPOHIBOANTENA K YIPABNATLCA 0 1HOK CY 31€MEHTHOrO YPOBHS
TOR Ke (UpMBI B CMelaHHBIX CTPYKTypax, HOCTPOEHHbIX HA annapaType pa3iuyHbix ¢upnm-

NPoH3BOAXTENEH, A0NYCKALTCA yrnpaBaeHHe 0T Heckonbkux CY B cooTBeTcTBHM € 5.7 11 5 8
7.4 ABTOMAaTWYyeCcKoe pe3epBupoBanue B ccremax ClHU

7.4 1 B cHcTeMax ¢ CHHXPOHHBIM PEXXHMOM NEPEHOCE B 3aBUCHMOCTH OT TPEOOBaHHH HAIEKHOCTH
HCNOMBb3YIOTCA CAERYIOIIHE BIHALI ABTOMATUYECKOIO CETECBOro pesepeupoBanus {17]

—  pe3epBUPOBAHHE B AIHEHHLIX CTPYKTYpaXx.

a) MSP-pesepBiipopaHie MyAbTHINEKCHBIX CEKLIMT,

6) [JIOCKOE KOABUO,

— pe3epBHpoBanue coeqnuHeHuit noacers SNCP

a) oOwMii cnyyai,

0) KOJIbLUEBOE pE3EPBUPOBAHHE,

-~ MOCEKUMOHHOE KoAblieeoe pesepsupopatre MS SPRing

a) JIBYXBO,IOKOHHOE,

0)  4eTLIPEXBOJIOKOHHOE,

~  pe3epBUPOBAHHE B CBA3AHHBIX KOAbLAX

7.42 B cuctemax CLH npumensercs anmapatypHoe pesepsiipoBaHie (pesepsrpoBaHite 0.10KOB
annapaTypul)

74.3 B cucreMax aBTOMaTHUECKOIO pE3epBMPOBaHus npu Hcnonb3oBaHuu STM COBMecTHO ¢

WDM nonyckaerca npiMeHeHHe ONTHYECKHX KAaHANOB Pa3IHUHbIX 4THH BOJH B OJHOM BOMOKHE BMECTO

PA3THYHLIN BOIOKOH
7.5 Tpaucnopribte yeayru cereri CIHH

7.5.1 Cucrempl C1IM npesocTasnaloT noTpeOUTENSIM KaHANDb) 118

- nepenauut curdanos CLH u I'TLH;

—~ nepenadu sueek ATM,

~ nepeaady naketos [P,

~  flepenayvM u pacnpeneseHra CHIHaNoB UMppoBOro TENEBHACHMA.

7 5.2 Pasmewenue sueek ATM B BUpTyanbHbIX KOHTEIHEpAX HAN HX cuenxax AOJ/KHO yI1oBAe-
TBOPATE [ 14]

75,5 PasmeiueHue naketos P B BUPTyabHbIX KOHTEHHEPaX HAH HX CUENKAX J10MAHO VIOBIETBO-

pATh (18]
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7.6 KauecrBennsie noka3arean ceKuni H tpakros CIUH

761 Ha cerax CLIW pomxeH npoBORNTLCA HeppepbIBHblE KOHTPOIb XAYECTBEHHBIX IIOKa3aTeNeH

cextmii STM-N 1 TpakToB VC-n B COOTBETCTBUH C TPeGoBaHusamH [19]

IIpu npoxoxnenuu TpakToB VC-n o ceTsM STM pasnuyHbIX OMEpaTOPOB KOHTPONb Ka4eCTBEH-
HbIX MOKA3aTeneH NPOH3BOAUTCA ¢ NOMOLIBK NPOTOkpsa TCM (KoHTPOsb NOCIENOBATENbHBIX COENMHE-
Huii) TpeGopanna TCM ansa TPaKTOB VC-3/VC-4/ VC-X¢ BHYTpH STM-N n0mKkHbI YIOBAETBOPATD NPH-

noxenwam C u D {14] Tpebopanus TCM nnsa tpaktop VC-12/VC-2 BOMKHLI YAOBAETBOPATH MPHIOKE-

Huwo E [14]

76 2 HopMbl Ha nokazareny otnbox MynbTunpekcHbix cexunit STM-N 1 TpaxkToB VC-n n0mKHbl

COOTBETCTBOBAThL TpeboBanusam {19, 20, 21]

763 Hopmel Ha noxasaTen# OWHKOOK H Mapamerps! mikutTepa Tpakros TIIIH, obpasosatHex B

cucremax CIIH, nomxHb! cooTBeTCTBOBATL [22]

8 IlpumeHenne Texno0ruu ATM

8.1 Obuue npuHUHILE

8 1 1 TpancmopTHas cets, nocTpoeHHas Ha Texyonorun ATM (P]] 45 123), aBasteTcs yHusepcab-
HOH TPaHCIOPTHON CeThbio, 00ecnednBaloIleHr NpeRocTasneHue yCAYT repenady pasjHYHbIX THHOB HH-

dopmauny (peys, TaRHLIE, BUAEO U T 1)

8 12 Cers ATM rapaHTipyeT KauecTBO YCIIYTH [/ BCEX YCTAHOBNCHHBIX COEMHEHHH B COOTBET-
CTBMH C NIAPAMETPAMH M KJIACCOM KaueCcTBa, KOTOPLIE 3a/1au MONL3OBATENM IPH 32NPOCE HA COENMHEHUE

8 13 TpancnoprHas cetb ATM ABIAETCA OCHOBON AN1% CO37aHHA LIMPOKOHONOCHOH LIMGPOBOH Ce-

T ¢BsAz¥ ¢ UHTerpanuet cayxo (HI-LICHUC)

8 1 4 TpancnoptHas cets ATM MOXeT ObITh OCHOBOM 1A IOCTPOEHMS MYJILTHCEPBUCHOH CeTH

8 15 TpancrioprHas cerb ATM pomxkHa obecrequsars

- B32aMMOJEUCTBME C NPYTMMH CETAMH 3eKrpoces3u, Hanpumep, TPOIl u ceraMu nepenaun
nanHuix (Frame Relay, IP, X 25 u ap ),

—  B3aMMOJEHCTBHE C TPAHCTIOPTHBEIMH CETAMH ATM Apyrux onepaTopos,

~ B3auMogeicTaue ¢ ceriMH ATM 3apyOexHax onepaTopos

8.2 Tunbl annapatypsr ATM

8 21 Ha tpancnoprHou ceti ATM MOryT HCNGb30BaTLCA CEAYIOWME THIL! annapatypsi ATM

—  MynsTHIekcop I Tuma ATM [23), oDecnieyuparomuii 0ObeaHHEHHEe HECKONBKUX BXOMALIMX
HH(OPMALHMOHHBIX MOTOKOB NpoTokona ATM B OIHK ucxomawuii rpynmnoBoi notok nporokona ATM #

0OpaTHOE ACHCTBHE,
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munytumiekcop I tHma  ATM [23],  obecneumBatromuii  KpoMe — MYJIbTHUIUIEKCHPOBA-
HUS/ NEMYAbTHILIEKCMpOBaHua oTOkoB ATM ycTaHOBJIEHNE COENHWHEHHA B COOTBETCTBUM C 3alpoOCOM
CHCTEME] CHI'HANU3ALNN,

~ anmapaTtypa kpoccoporo nepexaroudeHus ATM [23], obecrnieuuBaromias nepexkaroyeHue BXOOS-
IIHX/UCXOAAIIUX [IOTOKOB B COOTBETCTBHHM C MaplIpyTHOM TaOnuued, yCcTaHaBAWBAaEMOH C MOMOUILK
CUCTEMBI YIIPABACHHA TPAHCIIOPTHOH ceTho ATM,

-~ kommyTaTop ATM (23], obpabarbiBaromiuii MHGOPMALMOHHBIE MOTOKH H 00ecrneyrBarOUIHi
[epeKOYEHHE BXOMAUINX/ UCXOAAINMX MOTOKOB B COOTBETCTBHH ¢ HHDOpMaLMed CHrHaM3aHH

8 22 B Tabnuie 8 1 npencraBneds! GuINdeckie HHTEPQENCH KOTOPbIE HCTONB3YIOTCA B annapa-

Type ATM
8.3 Cerernie y3anl Tpancnopruoi cetn ATM u uX BlaumMoneiicTeue

83 1 dns opraHuM3ailMu COERHHEHMI Ha TpaHCnopTHOH ceT ATM npumeHsoTca craenylouue ce-
TeBbie y3Nbl ATM OKOHEYHbIE, OKOHEHYHO-TPAH3IUTHbIE HIIM TPAH3HUTHbBIE Y3/Ibl, MPEICTaBNCHHbIE HA PH-
CyHke 8 |

8 3 2 Oxoueunbidi y3en pomxeH umerb HHTepdencs! UNI ans noakmoyeHHs aBOHEHTOB K TpaHC-
noptHoH cetd ATM u NNI ans p3aumoneiicTBHA C OKOHEYHO-TPAHIUTHBIMU HAM TPAH3UTHBIMH Y3JlaMH
CeTd OAHOro oneparopa Ha OKOHEYHOM y3/ie MOXET NpPHMEHAThCA mynbTunaekcop ATM | Tuna, anna-
paTypa kpoccosoro nepexmoueHus ATM, mynerunnekcop ATM II tuna unu kommyratop ATM Anna-
patypa ATM Ha unTtepdeiicax UNI Moxer noanepxupats QyHKLUHWH B3aUMOJEHCTBHUS

& 3 3 OxoHeYHO-TPAH3UTHBIN Yy3en AojkeH umete UHTepdeiricsl UNE ans nmonknwuenus abones-
ToB K TpancnopTHOW cetH ATM u NNI nns obecrnevyenus B3anMoelCTBUA ¢ OKOHEYHO-TPAH3UTHBIMU U
TPAHINTHLIMA y3naMd ATM cetu opguore omneparopa U apyrumu cetamMu ATM  Ha oxoneuwo-
TPAH3UTHOM Yy3Jie MOJKET NMPHMEHATHCA alapaTypa kpoccoBoro nepekmouedus ATM, ecnu ycraHapiu-
BAIOTCA MOCTOAHHBIE coeRuHenys, nim kommyTatop ATM Annaparypa ATM ua unTepdeticax UNI mo-
KeT NoARepKuBaTh QYHKLUKH B3aHMOLEHCTBUA

8 34 TpaH3UTHBIM y3en RomxeH umeTb uHTepdeirchl NNI mns B3auMoaeHcTBUS ¢ OKOHEYHBIMH,
OKOHEYHO-TPAH3UTHbIMU U TPaH3HUTHBIMHU y3JIaMH TPaHCIIOPTHOH cerd ATM ogHOro ofneparopa, a Takxe
TpaHCHOPTHhIMY ceTAMH ATM npyrux onepatopos y ceTiMH ATM 3apybexnsix onepatopos Ha Tpa-
3UTHOM Y3JI€ MOTYT HCIONe30BaTbCs KOMMyTaTOpsl ATM unm annapatypa KpocCOBOIO Nepexio4eH s
ATM, ecnu ycraHaBIMBaKOTCS NOCTOAHHDBIE coequHeHus ATM

8§35 [Ins opraHusauuu COCOUHEHHH MexXay y3naMu TpadHcnopTHo#M cetH ATM pekomeHayercs

ucrons3oBanue TpaktoB STM-N cern CLIHA cornacho {24, 14] n xananos WDM
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Tabnuua 8 1 — ®usuyeckue unrepdericel annaparypst ATM

Hndposas nepapxus ITHUN CLIA [TpsMas nepeagava sueex Ha CKOPOCTAX
CHUH
JIuueiinas CKOpPOCTE, El E3 STM-1 STM-1 STM-4 STM-16 | 155520 155520 622080
KOUT/C 2048 34368 155520 155520 622080 2488320
Tun nyauy Bayrpncranuuonsas — BC* MexxcranunoHrHas - MC BC* MC
MaxcumanbHasa qIUHA ** ~ 100 M ~ 80 KM ~ 100 M ~ 80 kM
Cpena nepenauu Cumm KoakcuanbHbIA Ka- OnTHYeckoe BOMOKHO Koakc Onruyeckoe BONOKHO
Lenb oenb xKabenb
Tun unrepdeiica [TOCT 26886-86, G 703 OCT 45 104-97, G 957 G 703 ETS 300 299
CTpyKTypa UMKna G 704 G 832, G 707 Her
G 751
PasmeuleHve siteek ATM (G 804 G 804 G 707 ETS 300 299

* Jng BHYTPHCT2HUHMOHHBIX npuMeHenni 8 cucteMax CIlIW ucnonesyrorcs cexumosHslie 3aronosxu SOH ynpowmenno# $yHknnonans-

HoctH (Tabnuua 6/G 707)

** JInyna NMMHHMM YKa3aHa NPUMEPHO — B UEANAX KIACCU(PUKALIMH, HO HE HOPMHPOBAHUSA

[002-$6!1 St IId
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K TpascnioptHoii cetun ATM _oo-emmmmmmmme

‘...-'-.-_ __-.'.'
#####

APYrora onepartopa - TpauciopTinan ceTs T
ATM .o K ccram ATM
olepaTopa PEA M H“x‘ SEP%EEHHK oncpaTopoOB

K xopnopatHesOi# ceTH

« K aboHenTy ceTH

W // »
X \OY \ ATM

K abonenrty cern ATM Y \f\
/ ’ K ceru P

K cern IP /

K xopriopaTHBHOIT ceTH T

—
-'__'.-I
-

K cern Frame Rclay

TOY
DC - OKOHEYHO-TPAHIMTHBIH Yien ceT ATM ‘_{?)zr: - OxoHeuHniit v sen cett ATM
3y T ‘ ATM
x * 1 PAH3HUTHEIM ¥1C7T CCTH /6\ - TenedorHas CTAHUMA KOMMYTAHHH

Pucviok 8 1 - Crpykrypa TpaHcnopTHOM cctH ATM
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Jns opraHM3alid BHYTPUCTAHLHMOHHBLIX COCAMHEHHN MEXIY y3laMu TpPaHCNopTHoi ceth ATM
MOI'YT OPraHH30BbIBATHCS MPAMbIE COCAUHUTENbHBIE IMHHH MEXAY COOTBETCTBYIOWIMMH HHTepdeficaMu
armapatypel ATM B popmate CLIM unu ¢ npamoit nepenaueit aveek (6e3 coznanua unknos CLIM) [25]

— [0 KO2KCHAITbHBIM KabensM co CkopocThIO Nepeaaud 155520 kbut/c,

- 110 BOJIOKOHHO-ONTH4ECKUM Kabelsim co ckopocThio nepenaqu 155520 kount/c u 626080 xdut/c

Jis opranm3auus COCANMHEHWH MEXNY OKOHEYHbIM W OKOHEYHO-TPAH3UTHBIM UIIH TPAH3UTHBIM Yy3laMy

nonyckaerca ucnonb3opanue TpakToB Bl mnn E3 cucrem TIHHKW u CLIU unu opranmsaums npsameix co-
€AHHHTENLHBIX JIMHUH MEXIyY COOTBETCTBYIOIIMMHU MHTepdeiicaMu annaparypsl ATM B ¢opmare TTLH
co ckopocThio nepenayn 2048 kbut/c w/unum 34368 xdur/c

8 3 6 Ha TpancnoptHoit ceth ATM 10/mkHbl UCIONB30BATHCA OCTOSHHBIE BUPTYAbHbIE COEIH-
HeHust ATM  JlonyckaeTcs HCNONL3OBAHKE TONYNOCTOSHHBLIX, KOMOMHUPOBAHHLIX U KOMMYTHPYEMBIX
BUPTYaJbHBIX coefnHennii ATM

8 3 7 BaaumoneiicTsue y3noB tpaHcnoptHoil ceth ATM oaHOro oneparopa AORKHO OCYLUECTB-
JATLCS B COOTBETCTBUH C TpeboBaHUAMH npoTokona ATM ana untepderica NNI [26] Hdns oprannsaunu
KOMMYTHPYEMBIX COEAUHEHHH NODKHZ MCNONR30BaThCa curHanusauus B-ISUP B cootrBercTBHM ¢ Pexo-
menaauaamy MCO-T (Oazossiil Beizor [27, 28, 29, 30]) Jonyckaercs MCIONBb30BaHWE CHrHaNM3alMH
PNNI Bepcun 1 0 B cootercTeuu co Crneunduxanmeii @opyma ATM [31]

8 3 8 Ilpu yCTAHOBJIEHUH KOMMYTUPYEMbBIX COENHUHEHUH MexX1y y3JlaMu TpaHCopTHOU cetn ATM
C HCTIOJIb30BAaHHEM NMPOTOKONA curHanu3auuyd B-ISUP BriGop mMapmpyTa nofXeH OCyHeCTBAATLCS B CO-
OTBETCTBHH C MOCTOAHHLIMH MapumIpyTHbIMK Tabnuuamu (cratndeckas mMapiupytusaums) Ilpu ucnons3so-
BaHnu curaanuzauuy PNNI MmoryT wcnons3oBaThca AMHAMMYECKHE TaOANUL MAPUIPYTH3ALHK KOTOPBIE
YCTAHaBJIMBAIOTCS B COOTBETCTBUH € TEKYHIHM COCTOAHUEM CETH (IMHAMMYECKAS MapLIPYTH3ALIWSA)

8 3 9 BzaumopnekcTBHe y3J0B TPaHCMOPTHOH cetw ATM, npuHagnexawmux pasnuyHbIM ONEparo-
paM, AO/DKHO OCYILECTBIISATLCSH B COOTBETCTBUM ¢ TpebopaHusAMH nporoxosia ATM mns untepdeiica NNI,
onpeneneHHbMH B Pexomennauud MC3-T [26] Ilpu 3T7OM A1 OpraHM3aluy KOMMYTHPYEMbIX COeiHHe-
HHUil IO/KHA HCHONB30BaThCA curHanu3anus B-1SUP B cootBeTcTBUM ¢ PekoMenaaumamu MCI-T (baso-
BbLi BEI3OB [27 - 30]) Honyckaerca ucnonb3oparts Cneunduxaunn ®opyma ATM B-1C1 eepcnin 11 {32]
uwmm B-ICI Bepcun 2 0 {33]

8 3 10 BzauMonencTsHe y3JI0B TPAHCIIOPTHOM ceTH ¢ y3namu ceteit ATM 3apybesxHsx onepaTopos

[IOJKHO OCYLIECTB/ATLCS B COOTBETCTBUM C Tpebosanusmu ApoTokona ATM nas unrtepdeitca NNI, on-

' Ha nepsbix 3Tanax co3manys rpascnioprhoi cetu ATM fonyckaercs nernofbp30BaHue CUIHAIU3a-
uuu PNNI Bepcunt 1 0, nockonbky BhiyckaeMas B HacTosLlee BpeMs annaparypa ATM He noanepxuBa-

er npoTokon B-1SUP
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penenedHbiMu B Pexomenpanuu MC3-T [26] [Ins opraHM3alMi KoMMyTHPYEMBIX COENHHEHHUM MOMKHA
Hcnone30BaThea cHrHanmmiauus B-ISUP B coorBercteuud ¢ PekoMennammamun MCO-T (0a30BbLIK BLI3OB
[27 - 30})

8 3 11 Monxmoyenne abouenros cetn ATM 10mKHO OCYWECTBINTLCA B TOYKAX TPAHCNOPTHOM Ce-
TH ATM, peanuayiomnx GyHKIUHH CETEBOTO OKOHYAHUS

8 3 12 DyHKUMA CETEBOro OKOHYAHHA MOXET ObIThb Pean3Qpana B annapaType OKOHEYHOTO HAH
OKOHEYHO-TPaH3UTHOIO y3na cetu ATM, AnhO BLIHECEHA B annaparypy, ycTaHaBlI¥BaeMyH abDOHEHTOM

8 3 13 CereBoe OKOHYAHME UTA B3AUMOJIEHCTBHS C OKOHEUHRM 06OpYROBAHHEM MMOJIL30BATEN HC-
MOAb3yeT HHTEpPENCh] CeayIOIHX THIIOB

— nHrepdeic UNI B cooTercTBun ¢ TpeboBahmamu K Nporokony ATM mas untepdeiica UNI
onpeneneHubiMu B Pekomengauun MC3-T [26] [ins OpraHU3aluyu xoMMyTHPYEMBIX COENHHEHKH HOMK-
Ha HCIIOJIb30BAThCA CHrHanmu3auusa DSS2 B cootsercTBuH ¢ Pekomenpauueit MCI-T (6a30Bblii BbI3OB
[34)) Jonyckaercd MCIIONBL3OBAHME CUTHANU3ALHH B COOTBETCTBHE co Crneunduxatiuamy Gopyma ATM
UNI3 1[35]umu 4 0[36] ",

— CHeUHANHM3HPOBAHHBIA HMHTEP(PENC NONL3OBATENR, COOTEeTCTBYIOLIMIH CTaHAAPTHOMY WHHTEp-
(pericy And nepenayn MHPOPMAUKM Pa3THYHOIO BHIa (HANpPUMED, hokanbHbIX ceTeil, ceteil X 25, Frame
Relay, LICUC, TQOII n T ), peanusyroinuil QyHKUHIO B3aUMOACHCTBHS

8 3 14 Baaumogneiictane TpaHcrmopTHO# ceTh ATM ¢ npyriUMy ceTsMM 31eKTPOCBS3N OCYUIECTBIS-
eTCa B TOYKAX CETEBOr0 OKOH4YAHUS

~ UNI B coorBercTBUM ¢ TpebosanuaMM K npotokony ATM nns unrepdeiica UNI, onpenenes-
HbiMU B Pexomerpauuu MCO-T [26] [ns opraHnzaumny KOMMYTHPyeMbIX COEAHHEHHH J0/HKHA HCHONb-
30BaThCs curHanu3auusa DSS2 B coorsercTBuH ¢ PexoMenaauueil MCD-T (Gasosblil Bb130B — [34]) Ho-
MyCKAeTCs UCIONb30BaHNE CUrHaNH3alnH B COOTBETCTBHH 0 Cnetydurxaumami Gopyma ATM UNI 3 |
(35]

~  CHeUHaIM3HPOBAHHOMY MHTEPQEHCY MONb3OBATENA, COOTBETCTBYIOLIEMY CTaHAAPTHOMY MH-
Tepeficy s nepenauu uHGOpMaLM¥ Pa3TUYHOTO BUAA (HAMpHMep, foXalbHbIX ceTel, cereit X 25,
Frame Relay, [IJCHC, T®OIT u 1 n ), peanusyoweMy PyHKUHIO B3aymoaeHCTBUSA

8315 I’IHTE[JdJEﬁCBI U NMPOTOKOALI, HCITONIB3YEMBIC [TPH B3dUMONeCTBHH DA3JTHYHbIX Y3N0B TPAHC-

nopTHO#H cet ATM, npuBenens! B Tabnuue 8 2

i

Ecny noaxnroyaeMoe k CeTeBOMY OKOHYaHHIO 000pyloBayue MCcnonb3yer curHanu3anuio UNI
31/40,a8 TPaHCMOPTHOM CETH IIPUMEHRIECTCA DSS2, To aubo noaknoyaemoe 0bopynoBanue, A100 cere-
BOH y3€]l, K KOTOPOMY NOIKJIOYAETCH NaHHOE OOOpYROBAHME, AONkKHB] OCYUIECTBUTL Mpeodpa3oBaHHe

coobuennd curdanuzauuy UNI 3 1/4 0 B coobuiesns curnanusanuy DSS?2
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Tabauua 8 2 ~ Uarepdeficht H MpoTOKONBI, UCTIONE3YeMble Ha cetH ATM

—y

—

| =¥

B3aumonelcTaHe ceTeBhIX y3n08 ATM Hartepdeiic [IpoToOKOs CHrHANM-
3aunn ATM
TpaH3uTHBIA y3en - TPaH3UTHLIH y3en ce- NNI B-1SUP unn
TH ORHOO onepaTopa PNNI *
TpausuTHBIA  y3en  —  OKOHEUYHO- NNI B-ISUP wnu
TPaH3UTHBIA y3€1 CETH OJHOIO onepaTopa PNNI
Tpan3uTHLINA y3eNn — OKOHEYHBIH y3ell CeTH NNI B-ISUP unu
OLHOro Oneparopa PNNI
OKOHeYHO-TPAH3IUTHBIN Y3€N1 ~ OKOHEYHO- NNI B-ISUP unu
TPAH3IUTHBIN y3E€R CeTH ONHOrO oneparopa PNNI
OKOHE4YHO-TPAH3UTHBIN y3€J1 ~ OKOHEYHBINA NNI B-ISUP nuan
y3€51 CETH OJJHOTO ONepaTopa PNNI
TpaH3uTHBIR y3en — y3en cetH ATM 3za- NNi B-ISUP
py0OexxHOro oneparopa
Tpan3uTHLIE Y31kl TPAHCMOPTHBIX CeTew NNI B-ISUP unu
ATM pasHbIX ONMepaTopos B-ICl
OKOHEYHO-TP2H3UTHBIH Y3€] CETH OOHOrO NNI B-ISUP unu
oneparopa — ceTepoit y3en Apyroit cetu ATM B-1C1
Oxonevurblit WIH OKOHEHHO-TPARH3NTHbIH NNI i DSS2, UNI
y3es -~ a0OHEHT CrICUMANN3MPOB2R- | 4 1, UNI 4 0, DSS1,
HbBIH  UHTEpdenc OKC N 7
MOAL30BATENS
OKOHEUYHbIH HIHK OKOHEYHO-TPAH3HTHLIH NNI HIH DSS2, UNI
y3€J1 - CETEeBOH y3eJl APYroH CETH JIEKTPOCBAIM thelRamInposan- | 4 1, UNI 4 0, DSS1,
HbIH  uHTEpdEnc OKC Ne 7
i NONBIOBATENS

* Ha nepBrIix 3tanax co3naHud TpaHCnopTHOR ceTh ATM fonyckaeTcs HCMosib3oBaHUe

curHanusayu PNNI Bepcuu 1 0, nockonbKy BeIyCKaeMas B HACTOSILEe BPeMs armapatypa

ATM He noxnepxusaer npotokon B-ISUP

-
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8.4 TpauncnoptHubie yeayru ceti ATM

84 1 OCHOBHEIMH yChyramMy TpasdcropTHoH cetu ATM gppt0TCdA YCIyry nepeHoca

8 42 Ycnyra nepedHoca cety ATM xapakTepusyercs

~  peXUMOM (TIOCTOSHHEI, 3aKa3HOi M KoMMyTHpyemiii) [3 /)

— Tunom coenuuenus ATM (BupTyanbHbiii kaHan i pupry2/1bHbIH TpakT) [Qunbkal 3axnanka
He onpeieieHa. ],

- koHHrypaumeil coennnerns ATM (Touka-Touka, Touykd ~ HECKONbKO Toek) [Owmnbial 3a-
KJIA1Ka He onpeneena., 38],

— KaTEropHMeN yCayru nepeHoca (B COOTBETCTBUY C MC3-T PBR, SBR, ABR, ABT, GFR [39] u s
cootBercTBuH ¢ Popymom ATM CBR, rt-VBR, ABR, UBR, GFR [401 ),

~ napamerpamu Tpadmka (PCR, SCR, MSR, MBS, CDVT) [39, 40],

~  xmaccoM kadectsa ycayry (Quahty of Service QoS) unu 1apamerpamu kaiectsa ycayru (CLR,
CTQ COV CER. CMR_SECRR) 1dQ AL

— TpOTOKONOM ypoeHs anantauuu ATM (AALT [42], AAL2 (43], AAL3/4 [44], AALS [45]

8 43 TpancnoprHas ceTs ATM npepocrasmser yeayryu nepfHocd Ads

~ nepenauu nHpopmauuu, ChOpMUPOBAHHORH 1O npoTokosY ATM,

~  nepenauu undopmauim, cdopMuposaHHOi o npotokosy X 22,

- nepenaun uHpOpMaLmH, chOPMUPOBAHHOI No npoTokosAY TTame Relay,

-~ nepenaun uadopmauny, chopMuposantoii no nporokosY [P (o knaccuseckomy IP, o mporo-
KOJTy OTpefeNeH s CENYIOLEro CepBepa, Mo NpoTokony MuoropPOTORONIBHOK nepeaatn uyepes ATM c
[IOMOIIBIO CepBepa ONMpeNeNeHNs IPYNMOBbIX, MO NPOTOKOY MHOrPTPOTOKOABHON KOMMYTalHH METOK,

— mepenayn uuOpMaUMH co ckopoctamu El, E3 T@QI! ¢ NOCTOAHHOH CKOPOCTHIO nepenatin
(OpraHM3auMs cOeaMHUTENbHBIX THHHI B pexnme Lubposoro cufXPOHHOIO KaHana 6e3 aHanusa CTpyk-
Typbl LEGPOBOTO MOTOKA OPraHM3AUMA COEIMHHMTENbHBIX MuHui B PEXMME UM(PPOBOro CHHXPOHHOFO
KaHana ¢ aHaau30M CTPYKTypei UHdposoro notoka opraruzaut? KOMMYTHPYEMBIX COCAHHHTEILHLIX

NUHHA Mexny yi3namu T@OIT, opranusalis KOMMYTHpYyeMbIX co@AMHHTEIBHBIX JUHMK C aHIHIOM HH-

dopmauuu curHanusauuu cetH TQOII),

— nepenauu urdopmauus co ckopoctamn El, E3 TOOIT ¢ MCPEMEHHON CKOPOCTRIO NEPENatu,

—~ nepefavyu BUACOHHPOPMALIHH

1 N -
Ha nepebix 3Tanax cozaauus TpaHcnoptHoit cetu ATM Mol YT NOANCPKHBATLCSA KATEIOPHH YCayT

MepeHoca B COOTBETCTBUH ¢ [40]
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8.5 CeTeBble COCIHHEHHA

8 5 1 Bupryanshbie coennnesus TpaicnoprHoii cetu ATM obpasyroTes Mexay ceTeBbIMH OKOHUA-
HHAMM, CETEBBIM OKOHYAHMEM U CETEBBIM Y3JIOM, CETeBbIMHU y3/1aMH [39] - prcyHoK 8 2

8 52 BuptyanpHoe COeIHHEHHE MEXIY CeTEeBbIMH OKOHYAHHAME JOIDKHO obecne4yusaTh B3aMMO-
NeficTBME NOMb3OBaTeNel yepes TpaacnopTHyo cetb ATM CereBble y3ab1 ATM nepenatoT sce sueitky B
COOTBETCTBHU C COEIMHEHUEM BUPTYANBHOIO KaHaia UM TpaxTa 1IpH coenuuenuy BUPTYyasnbHOro Tpak-
Td TPRHCTIOPTHas ceth ATM n0omKHa aHaIM3UPOBaTE KaTeropyto YCIyrH NMepeHoca, napaMeTpsl Tpadrka
M KauecTBa YCNYrH COEXWHEHUH BUPTYaNBHOTO KaHala, BXOMMWHMX B TpakT [lepevucnenyuie phize na-
paMeTphl YYHTBIBAXOTCS 000pYIOBAHNMEM ITONB30BaTENS 1pH (GOPMUPOBAHHH COSHMHEHWS BHPTYanbROIO
TpakTa (8 5 5)

8 53 BrpTyanpHOe COeAMHEHHE MEXJy CETeBbIM OKOHUYAHHEM U CeTeBbIM y310M ATM Hcnons3y-
eYcs Ang OpraHu3audy AOCTYNa Iosib3oBaTeneil x ceresomy y3ay (oenHHeHHE BUPTYalbHOro TpakTa B
OTIIHYHE OT COCAMHEHMA BHPTY&JIBHOIMO KaHana obecneynpaeT COBMECTHLIM OOCTYN HECKOJNLKHY MOIb30-
BaTeNeil K CeTeBOMY Y31y 11pM COeIWHEeHWM BWPTYANbHOro TPAKTa TPAHCIOPTHas ceTb ATM HomkHa
aHAJTH3UPOBATD KATETOPHH YCNYTH NEPEHOCE, apaMeTphl TpagHUKa U KaYeCTBa yCIYTH BXOARLIUX B TPAKT
coenHeHui BUPTYaIbHbIX KaHaJIOB ¥ 0becneynBaTh Mo BO3MOKHOCTH HX BbINOJAHEHHE (8 5 5)

8 5 4 BaaumopeHucTBue ceTeBbIX y3noB ATM ¢ nmoMouipl0 COCAWHEHHS BHPTYalbHOIMO TpakTa MO-
KET MCMONB30BATbCA NMPH B3aUMOACHCTBUM CETEBLIX Y3/10B IO MOCTOSHHOMY coeanHennio ATM M-
dopMaUuH0 CHIHAMH3ALWK, NepPenaBaeMyro No NpeaHasHadeHyOMY 15 ITOr0 BHPTYaibHOMY KaHany, Ha
ceTeBOM y3Ne HeQOX0ANMMO PAa3NENUTL N0 COOTBETCTBYKOUI MM HAIIPABIICHHAM NpHeMa H riepeasats B Op-
raHM30BAHHOM COEQMHEHHH BHPTYANbHOIO KaHama uiM Tpakta ¢ uiaeHTHouKatopom VCI = 5 n nazna-

yeHHBIM HaeHTugukaTopoM VPI [39]
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8.5.5 Ilpn MynbTHNNEKCHPOBAHHH B OJHO COEMHEHHE BHPTYAJbHOTO TPAKTa HECKOJbKHUX COelH-
HEHNH BHPTYaJbHOTO KaHaja NapaMeTpbl COERAMHEHHIT BUPTYANLHOTO TPAKTa MOTYT 3aaBaThCsd OMHHM U3
crenyiowux cnocobos [39]:

~  MYJAbLTHILNIEKCHPOBaHHE HECKONBKUX COSIUHEHHUN BUPTYANbHOrO KaHAMA ¢ pa3fiHYHBIMU KaTero-
PHAMH ycayru nepesHoca w/unM kiaccamMu QoS B ORHO COelHHEHWE BHPTYalIbHOrO TPaKTa, HafprMep,
kateropus ycayru nepesoca DBR ¢ xnaccom 1 QoS,

—  MYJABTHIIEKCHPOBAaHHUE HECKONbKUX COCOMHEHUH BUPTYANbHOTO KaHajia C pa3sfiH4HbIMHA KaTero-
PUAMH yCNyTrH fNepeHoca WHIH kiaccamMu QoS B OfHO coeAMHeHHe BUPTYAaNbHOTO TPakKTa, HaflpMMEp,
ABR VCC u ABT VCC 8 SBR VRC;

—  MYAbTHIJIEKCHPOBAHHE HECKOAbKUX COEMHEHHH BHPTYANBHOIO KaHajna ¢ OJMHAKOBLIMM KaTe-
rOpUSAMH YCIyIr neperoca u xnaccamu QOS B OAHO cOeNUHEHHMe BUPTYAILHOIO TPAKTa C TAKOW e KaTe-
ropueit ycnyry nepeHoca u tpebosanusamu k kavecrBy, nanpumep, ABR VCC 8 ABR VRC;

— OMYNALHHK OJHOHN KaTETOPHUHM YCAYTH NiepeHoca C MOMOILLI0 abTEPHATHBHONM KaTEropHu YCNIyTH
neperoca, HanpuMmep, ABR VCC s SBR VRC.

KonnuecTBO cO€nMHEHHH BUPTYAbHOIO KaHana B OGHOM COEMHEHHM BHPTYallbHOTO TpakTa onpe-
NenseTcsa MPON3BOAUTENBHOCTBIO annapatypsl [39]

3HauyeHHe ckopocTH PCR coeanHenHs BUPTYyallbHOTO TPAKTa He AOJIKHO npeBblliaTh cymMMbl PCR
BCEX MYJIbTHINIEKCHPYEMBIX COEOUHEHHI BUPTYaIbHOIO KaHana, eClIU NPeabABIATCA TpeboBaHus K Ka-
YeCTBY YCRYIH COEIUHEHUN BUPTYaJIbHOIO KaHana [39]

Ecny B coeuHEHHE BRPTYAJbHOIO TPAaKTa MYJbTUIIEKCHPYIOTCH COEAMHEHUsS BHPTYaibHOMO Ka-
Hana, HMEIOIHE pa3an4Hble TPeOOBAHUA K Ka4eCTBY YCAYTH, TO IS COENWHEHHS BHUPTYaIbHOTO TPaKTa
NOMKHB ObITL BRIOpaHbl xiacc U napamerpbl QoS Haubonee BLICOKKHE U3 TpeDOBAHMIL K KAYECTBY YCAYTH

COedWHEHHH BUPTYAJIBLHOTO KaHamna, BXOAALIMX B 3TOT TPAKT {39].

8.6 Anpecauns

861 B TpancrioprHoit cetTH ATM no/mKHA HMCNOAb30BaTLCA JIBYXYPOBHEBAs CHCTEMA aJpecalmy
cornacuo [46]. JsyxyposHeBsii agpec ATM nomker nepenaBaTsCs B COOTBETCTBYHOIIMX MONsX €oob-
IfeHHH curHanu3aluu cetu ATM

8.6.2 B kauyecTse rnepBoro YpoBHR afipecalu, ONpeaensioulero CeTesoe OKOHYaHHE, B TPRHCNOPT-
Hoit cern ATM I0JKeH HCIIOJb30BaThCA aapec popmara E. 164 [47].

8.6.3 B kauecTBe BTOPOro ypOBHs anpecalldy, ONPEeHeNsiolero 31EMeHTh] CeTH, MONKMOYEHHBIE K
CeTeBOMY OKOHYAHHIO TpaHCNOPTHOH cet ATM, moxer ucnons3osatbes noboit dopmart anpeca AESA,

npunaTelil ®opymom ATM: DCC AESA, ICD AESA, E 164 AESA, E.164 AESA, Local AESA [48] unn
MCO-T.
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8.6.4 Cerp ATM nomxHa pacrno3HaBaTh BCe BO3MOXHBIC BHAb! (popMmaTos aapeca AESA u, B ciy-
yae HeoOxomumocTH, $opMUpoBaTh HOMep ¢opmara E.164 nns MapupyTH3auuu BLI3OBOB 4epe3 CeThb

ATM. Tlpw nepenaue aapeca AESA cers ATM of1uero 1oJib30BaHHA HE A0/DKHA €r0 H3IMEHATD

9 IIpumeHenue Texnoaoruu IP

9.1 Ob6mme NpHHUHNDI

9.1.1 TpaHcnopTHas ceTh IP pabortaet no creky nporoxonoB TCP/IP u saBaserca yHupepcanbHOM
ceThi0, obecnmeuynBaroLeli nepefady pasauyHbIX THIIOB HHPOPMALUHOHHBIX CUIHAJIOB (petb, JaHHbie, BH-
Heo U T.1.).

9.1.2 Certs IP rapasrupyer kauecTBO nepeaavyy NakeTOB ¢ KOHEYHON BEPOATHOCTBIO.

9 1.3 TpaucnoprHas cers [P MOXeT cnyxuTs OCHOBOM RJIA NOCTPOSHUA MYJILTUCEPBUCHOM CETH.

9.1.4 TpancnoprHas cers [P nomkHa obecneunpats.

—~ B3aWMOAEHCTBHE ¢ TPAHCTIOPTHLIMU ceTaMmu [P apyrux, B ToM uncne 3apy0OexXHbIX, ONEPAaTOPOB,

— B3aUMOJICUCTBHE C APYrMMM CETAMHU 3exTpocBia3d, Hanpumep, ¢ TOOIT u cetaMu nepemaun
NAaHHBIX,

Crpykrypa TpancniopTHo#t cetu [P npencrasneHa Ha pucyHke 9.1,

9.2 Tunbl annaparyps: IP

9.2.1 Ha TpaHCnOpTHOM CETH HCIIONB3YIOTCA CAEAYIOLIHE THIbl annapaTtypb! IP {49]:
—~  MAapLUPYTH3aTOpbl Nakeros IP,

— T3,

- LIO30BLIE MappyTH3aTopsl nakeros IP.

9.2.2 Anmnapatypa IP Moxer nMeTb U3IN4ECKHE HHTEPDEHCHI

~ nocaenoBaTenbHelH/ MapamnensHeid RS232, RS449;

- V.35, V.11/X .21, X/28,

— Ethernet 10/100/1000 Mout/c;

- EIl, E3 s popmare TTLIH,

- STM-1, STM-4, STM-16 8 popmare CLIU.

9.2.3 Ha xaHanbHOM ypoBHe WHTepdeiickl annaparypbl I[P MOryT MCMoAb30BaTL CUrHabl, ¢hop-

MMpOBaHHbIe 0 npoTokoaaM ATM u Frame Relay.
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9.3 CereBste y3ab1 TpancropTaoit ceru IP u ux p3aumogencreue

9 3.1 Ha tpancnoprHro# cetut IP nomxHbl ObiTh 06pa3oBaHbl CeTeBble y3Nbl B xauecTse anmapary-
DBl CETEBLIX Y3J10B AOJDKHE! HCTIOMB30BAThCA MApLIPYTU3ATOPB], LIEO3LI UAH LIK30Bble MapIUpyTH3aTO-
per [49].

9.3.2 OyHKUHUH CETEBOro OKOHYAHHN MOIYT OBITh, peanu3oBaMbt B 00OpYyNOBaHMH CETEBOTO Y3/

TpaHcniopTHOM cetd IP nubo BeieceHr! B 0OOpYAOBaHKe, YCTaHABIKBAEMOE V NO/IbL30BaTeNd B ceTeBoM

OKOHYAHUH JOJDKHbI ObITh peanu3opaHbl HHTEpdEHCH Cornacho 9.2.2.

K Tpancnopraol cetu IP
APYTOro OUepatopa  _e---=""77 7T TTTT T eeen -
X TpancnoprHan cets IP IRty K ceram [P
-~ onepatopa A" . 3apy O€XHbIX

@ ; . OIIEPaTOPOB
A

K aGouenry ceru IP -
’
I 4

4
F
f
r

K xopnopaTwBHOH [/
ceTH /
] fix
I
1
/X
1
i
%
L
t\
'\.“
K cetn IP s o K cern [P
K cerit TOIl

K xopnopaTHeHoli cetH

L R e
_--"-.- bl 8

! onepaiopa " B" ‘h,.‘
A SRCI.[)ST — HCTU"H‘I]‘Hd TIIOTYy4aTe/Ib I;f @ ‘\t‘
@ lInro3080# MapiupyTu3arop nakeros [P & 0‘0 ;
@ MapmpyTH3arop naxetos [P “"*-.. @ /

Pucynok 9.1 - Tparcnopras cers IP
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933 Jlna obecneuyeHus B3aMMONEHCTBMA TpaHCnopTrHOH ceTtH [P ogHoro oneparopa ¢ cetamu IP
APYTUX ONIEpaTOPOB UK C CeTsAMN APYTHX TUNOB, TakiMy Kak TOOL ATM, X 25, Frame Relay nosnxb:
UCMOJIB30BATHCH MIMIO3L! FUTH LIIO30BBIE MapLIPYTH3aTOPLI NaKeTOB [P

934 Jlna opraHd3auyy COEOMHEHHH MEXOY CeTEBLIMU y3J1aMHU TpaHCTiOpTHOW ceru 1P MoryT uc-
nonb3oBarbes TpakThl STM-1, STM-4 u STM-16 CLIM, Tpaxtel HIIM E1 u E3 cucrem ILHA u CLIN, on-
THYECKHE KaHanbl, BUpTYanbHble coeauHenuss ATM, a Takxe TIpsMbIE COCNUHMTENLHLIE JTMHUU MEXAY
COOTBETCTBYIOLIUMH UHTepdencamu annapaTypsl [P

935 B annapatype IP Ha cereBoM ypOBHE AOMKEH UCIONB30BaThLCs npoToko [pv4 [50] v nipo-
TokoJ Ipvé [51, 52, 53]

9 3 6 B annaparype IP Ha TpaHCIIOPTHOM YPOBHE OCHOBHBIMH NMPOTOKONaMU Nepenadm naketos [P
fokHbl Obith npoTokonsl TCP {30] u UDP [54]

937 B annaparype [P Ha raHanbHOM ypoBHe 0OMEH COOOLIEHHAMM MEXIY MapuUIpyTH3aTOpPaMH,
COeAMHEHHBIMU N0 CXeMe «TOYKA-TOHKA», MOXEeT MPOU3BOAUTLCS Mo npoTtokogam PPP (ans Ipv4 [S5]unu
ana Ipv6 {56])

93 8 Jlna ynpaeneHus nepenayed coobwenui ob ownbkax npu obpaborke nakeros IP, a takxke
coobleHHH 0 COCTOSHHUH CETEBBIX Y310B HOJKEH HCMOAL30BaThCA npoTokoa ICMP [57]

939 Jlna ynpaBacHUs CeTeBLIMH 3NIEMEHTaMH A0DKEH MCIOIB30BaThes nporokon SNMP [58]

S 3 10 Tipouenypws mapupyrusauum naxeros IP pomxrel cooTBercTBoBaTh [S9] B 3apncmmocTn
OT CTPYKTYpbi CeTH IP ana oOMena nHpopmauyeil o MapuIpyTax Mexay MapiipyTH3aTOpaMK MOTYT MC-
noJip30BaThea cneaylomue nporokonsl OSPF [60], RIP [61], EGP [62] 1 BGP-4 [63]

[Ipotoxon OSPF ucnonb3yercs B MappyTHiaTopax Ha 00JbiLNX ceTdx

[Iporoxon RIP Hcnons3yeTcst B MapuipyTH3aTOpaX Ha ManbIX CETAX

IIpotoxon BGP-4 wcnonssyercst B 1LAKO30BLIX MapuUIpyTH3aTOpax, ACMTYCKaercs UCNOIb30OBAHUE
nporokona EGP

9311 Jnsg 3¢¢deKTHBHOro HCIONL30BAHUA CETEBbIX PECYPCOB B MapLUPYTH3aTOpax M B WIMHO30-
BbIX MApHIPYTH3aTOPaxX MOTYT HCIONb30BaThCA nporokonel MPLS [64, 65], RSVP [66], DiffServ [67,
681, a Taxxe ux komOunauvu MPLS - RSVP [69] u MPLS — DnttServ [70]

03 12 BzaumoxnelicTere TpaHCropTHOU ceTH IP ¢ ApyruMu CeTaMu M cCUCTeMaMH QOMKHO OCyuue-
CTBIIATHLCA B TOUKAX CETEBOrO OKOHYAHMA NO CHEAYKIIUM NPOTOKOJIAM

- ¢ cerpr0 TOOIT [71]

— ¢ ceTbto Frame Relay {72]

— ccereio ATM |73, 74]

— nepegaya naxkeros IP no cery Ethernet [75]

— repenava MaxkeTos Mo ONTAYECKMM KaHANaM WIH ONTHYECKHM BoNoKHaM [76]
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93 13 [lepenaya pasnuunbix BUAOB MHPOPMaguu no TpaHCNOpPTHOH ceTH IP pomxua ocyiecrs-

JSTBCA CIEXYIOHLIMM 0Opa3om

-~ [iepefada MyNbTHMEIHHHOU HHC]JGPM&uHH OOJKHA  OCYIIECTBIAATLCA  COTJIACHO [77]

Jlonyckaercsa ucnonwzosanue npotokonos SIP [78], MGCP [79], Megaco {80],

~ fepenava WHQOPMAUMM B PEanbHOM BPEMeHM AOJKHA OCYUIECTBISATHCA MO NpoTokosam RTP

cornacHo [81, 82],

~ nepedaya MHTEPAKTHBHOR TeNeQOHHOU MHopmannu VoIP (Voice over IP) nofxkHa ocyiecTs-

IAThCA cornacHo {83, 84, 85],

~ TMepenava BUOEOMH(MOPMALMHK NOJDKHA OCYmecTensThCA no npotokonaM MPEG cornacso [86
87 ]

9.4 Tpancnoprabie yeayrn cetu IP

94 1 OcHOBHBIMH TPZHCTIOPTHBIMH YCIYFaMK [10MKHBI GbIT YCAYTH NIEPEHOCA

942 Tpancnoprhas cets IP obecneuusaer Mepeyayy WHHOPMALHH
- C(POPMHUPOBAHHOH Mo mpoTtokony IF,

~ mnepenaqy uHpopmauuu TPOII B hopmare G 704,

~ [epenady ayauo ¥ BuneouHGopManu

9.5 Aapecauns B TpaHcnopTHoOi# ceTu IP

951 Ha tpancrnopTHoii cetn [P nomkHa HCMymp3oBaThCs anpecalls B COOTBETCTBUH C MPOTOKO-

namu lpvé4 cornacuo [49] umn Ipv6 cornacho [88] Homyckaercs ucnonesosanue anpecaunn B hopmare

DNS (Domain Name System) coraacto [89, 90]

952 Jlns npeobpa3oBanus afipecoB YCTPOMCrp p agpeca IP HomKeH UCnONb30BATLCA MPOTOKO

ARP [91] Obparnoe npeobpasoBaHue BHIMONHAETCA o npoTokony [92]
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