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YCNOBHbIE OBO3HAYEHUA

0O603HauyeHue OnucaHue

MonyXMpHbiMm WPUEGTOM BblAeNeHbl MNPUMEYaHUa U npeaynperKaeHus,

MNonyXupHbin Wpndt
Ha3BaHWe rnas, 3aro/10OBKOB, 3aro/10BKOB Ta6}1VILI,.

Kypcueom Calibri Kypcueom Calibri ykasbiBaeTca nHbopmauums, Tpebytow,asa ocoboro BHUMaHMA.

NMPUMEYAHUA U NPEAYNPEXOEHUA

D MpumeuyaHna coaep’aT BaXKHYI0 MHPOPMaALMIO, COBETbl MU PEeKOMeHZauun no
MCNONb30BaHUIO U HAaCTPOMKe YCTPOICTBA.

MpeaynpexaeHna UHGOPMUPYIOT NONb30BATENA O CUTYyaUMUAX, KOTOpble MOryT
HaHeCcTU Bpea YCTPOMUCTBY WAM 4YeNOBEKy, NMPUBECTU K HEKOPPEKTHOU pabote
YCTPOMCTBA UK NoTepe AaHHDbIX.
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FNOCCAPUMA
CoKpaleHus, NPUHATbIE B JAHHOM A,O0KYMEHTe:
— ANl — aboHeHTCKaa NUHUA;
—  AMTC — aBTOMaTU4YeCKaa mexayropogHasa TefiepOHHaAA CTaHLUSA;
— AOH - aBTomatunyecKkoe onpeaesneHne Homepa;
—  ATC — aBTOMaTMYeckan TenepoHHasA CTaHUMA;
— K —KoHueHTpaTop;
—  KroT — KoadppuLmMeHT roTOBHOCTY;
— K30 - koadpPpuumeHT 3aHATUIN ¢ 0TBETOM abOHEHT];
— KW —kKaHanbHbIN nHTEpBan (t/s — time slot);
—  MHTC — mexayHapoaHas TefiedOHHas CTaHUUS;
—  MC3-T (ITU-T) — mexxayHapoAHbli1 COIO3 31EKTPOCBA3U N0 TenePpoHUm;
— MUK — meayHapoaHbIi LeHTP KOMMYTaLMK;
— OC - oKOHe4YHas cTaHums;
—  OTC — OKOHEYHO-TPAH3UTHaA CTaHUMA;
—  CN1—coegnHuTeNbHAA NMHUA;
—  CTC - cenbckana TenedoHHas ceTb;
—  TA—TenedoHHbIM annaparT;
—  T¢OMN —tenedoHHan ceTb 0OLWEro NOAL30BAHMS;
—  YAK —y3en aBTOMaTM4YECKOM KOMMYTaLUMK;
—  YNATC (PBX) — yupexxaeH4ecKo-Npon3BoACTBEHHasA aBToMaTMUecKas TeniepoHHanA CTaHUumS;
—  YCC-y3en cneucnyxo6;
—  LCWUC (ISDN) — umdpoBasn ceTb ¢ UHTerpaumnen cnyb (Integrated Services Digital Network);
—  YHH —yac HamnbonblLeln HarpysKku;
—  C&C-cepBep —command-and-control (C&C) cepsep;

— TDM — Time Division Multiplexing — MynbTMnnekcupoBaHue ¢ pasgeseHnem no BpemeHn. TexHonorus
BPEMEHHOTO YMJIOTHEHNA KaHAN0B.
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YACTb 1. OBLWIEE NPEACTABJ/IEHUE O
CETAX T®OMN, IP, NGN

LLnto3bl TAU, paccmaTtpmBaembie B AaHHOM AOKYMEHTaLNM, UCMOJb3YIOTCA Ha rpaHuLLe:
—  TPaAWUMOHHbIX TenePoHHbIX ceTelt (TPOIM), NOCTPOEHHbIX Ha TEXHOIOTMM KOMMYTALIMN KaHaoB.,

— COBpPEMEHHbIX ceTel CBA3M, NOCTPOEHHbIX Ha Ha3e TeXHONOMMn KOMMYyTaL MM NakeToB (B YacTHOCTH, IP-
TEeXHOJIoTUni).

B wnto3ax TAU mcnonb3yloTca Kak uHTepdelicbl TpagmumoHHbix ceteit THOM/N-ISDN (Z-uHtepdeiicsl,
BRI), TaK 1 uHTepdelicol IP-ceteit (PucyHok 1.1):

Softswitch IP-ceTb
, ECSS-10 oneparopa

—————————————————— 1 MES 3116

TAUL36.1P

joneparopa

J

] SIPTA

&

MES 2124 MES 2208

|
|
|
|
|
|
|
|
|
|
|
|
|
|
™ |
1 <~ SIPTA :
|

PucyHok 1.1 — Mecto wnto3os TAU B CTpyKType ceTeit cBA3n

B gaHHOM pasgene byayT npeactaBieHbl 0COBEHHOCTU TEXHOMOMMI NocTpoeHus Kak T¢oOM, Tak u IP-
CeTel, a TaKKe UX COBPEMEHHOW MHTepnpeTaLmMm B BUAE ceTel cneaytolero nokoneHmna (NGN).

TdON - TenedoHHan ceTb obuiero nonbsosaHua (PSTN — Public Switched Telephone Network) —
rnobanbHas ceTb, NpegHasHavyeHHas 41a obmeHa peyeBoi ANanoroBon MHbopmaLmen.

UcTtopuueckn cywecteyeT ¢ Hadvana 20-ro BeKka, OAHAKO COBPeMeEHHble CBOWCTBA, MacwTabbl u
TexHonoruu npuwnun B TGOl oTHocuTenbHo HegasHo — B 80-e roabl 20-ro BeKa. B aTo Bpemsa B pamkax T¢OMN
CTa/NX LWIMPOKO MCNOMb30BaTbCA LMPPOBbIE TEXHOMOMMMU 06PabOTKM U nepefadym peun Ha 6ase Lindposbix
Cuctem KommyTtauum (LICK) n Undposbix Cnuctem Nepegaum (LLCN).

OcHoBHble cBolictBa THOIM:

— opraHusauma Ha 6ase TeXHONOTMK KoOMMyTauMn KaHanos (KK);
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y3namm cetu asBaawTcA  ABTomatuyeckne TenedpoHHble CraHumm (ATC), ocyuwecTsasaoLlLmne
MapLpyTM3aumio TenedoHHbIX BbI3OBOB M KOMMYTALMIO Pa3roBOPHbIX KaHANOoB;

B KauyecTBe coeauHUTeNbHbIX NMHKMIA (CN1) mexay y3namu ucnonbsytotca Liudposbie CoeguHuTeNbHbIE
Nuann (LUCN), paboTatowme Ha 6ase TEXHONOIMMIA BpeMeHHOro ynaoTHeHus (TDM);

B KayecTBe AOCTyna B OCHOBHOM MCMO/Ib3yeTcA MaccMBHAs abOHEHTCKas ceTb Ha 6ase MHOronapHbIxX
TenedoHHbIX Kabenel, uto onpegenser ToOlN Kak ceTb PUKCUMpoBaHHOW TenedboHHOW CBA3M
(TenedoHHbIe annapatbl «npuBA3aHbI» K TGOM nposogamu);
abOHEHTbl UMEKT YHUKaJIbHbIM HOMEp, onpeaesieHHbI B pamkax rnobanbHon THOIM opraHusaumein
ITU-T B pekomeHgaumm E.164 (mexayHapoaHbi Homep aboHeHTa THOM coaepKuT Ao 15 aecATUYHbIX
umodp, nx HUX oT 1 oo 3 ctapwux undp onpeaensatoT Kog CTpaHbl U pacnpenenarTca opraHusaumen
ITU-T, a ocTanbHbie 12 unmdp aAMUHUCTPUPYIOTCA HaLMOHaNbHbIMW OpraHM3auuamm).

Ha 6ase TdOMN peanusytorca:
ycnyru nepeaadm tenedoHHbIX COObLLEHWNI;
YC/Yrv BblAeNeHHbIX (apeHA0BaHHbIX) KaHaNoB;

ycayrm nepeaayu ¢akcos (rp.2 un 3);

ycayrm goctyna B cetb MHTepHer (dial-up aoctyn).

MpUHUMNNANBbHBIM CBOMCTBOM YCAYyrn TesepoHUn aBnseTca ocobeHHOCTb NpeaocTaBaeHus TeedoHHOM

YCAYIK, 3aK04AOWAACA B TOM, YTO 414 rapaHTUM KayecTBa NpeaoCcTaBieHMA 3TOMN yCayrn HeobXxo4MMO B CETH
TdHOMM BLINONHUTL CAeayoLMe 3Tanbl:

YCTaHOBUTb TenedpoHHOe coeanHeHne (gynaekcHoe, CUMMETPUYHOE) U3 KOHLA B KOHEL;
nepeaaTb No yCTaHOBJEHHOMY COEAMHEHUIO peyeByto MHGOPMALMIO B TeUEHME CeaHca CBA3K;

3aBepLWwmTh (PaspyLUnTb) 3TO COEAMHEHME MO OKOHYAHMM PEYEBOro CeaHca.

Ha Kaxaom w3 3Tux 3TanoB cetb THOM no3BONAET KOHTPOAMPOBATb KAyecTBO MO CAeAyHOLMM

napameTpam:

1. Bo Bpema yCTaHOB/JIEHMA U Pa3pYyLLUEHNA COeANHEHUA:
— Bpema oXuaaHma curHana «OTBeT CTaHUMN»;
— KOJIM4ecTBO NOonbITOK Habopa Homepa;

— KO/AMYEeCTBO MOMNbITOK, 3aKOHYMBLIKMXCA «OTBETOM a6OHeHTa»;

HaAeKHOCTbIO 3aBepLUEHMA BbI30Ba.
2. Bo Bpems nepeaayum peyesbix CUrHaNOB:
— pa3bopumBOCTbIO peuu;

— TPOMKOCTbIO CBA3WU.
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1 OBLWUE CBEAEHUA O TDM CETAX C KK

CornacHo csoemy HassaHuto, TGOl n3Ha4YanbHO CTPOUAACh M MPOEKTUPOBAIACh B pacyeTe Ha OCHOBHYIO
yCAyry — npeaoctaBaeHne KOMMYTUPYeMbIX TeNePOHHbIX KaHaNOoB.

Bce napametpbl TPOM (TEXHONOTMA KOMMYyTALMM KaHai0B, TEXHONOIMMA YNaoOTHeHus/pasaeneHua
KaHanos no spemeHn (TDM), ckopocCTb nepesaym 1 KOMMYTaLUM, KOIMYECTBO COEANHUTENbHbIX TUHUA MeXay
ATC n ap.) 66111 OPUEHTUPOBAHbI Ha COOTBETCTBYIOLLME CBOMCTBA ANANOrOBON peyuun:

— Manble 3a4epKKM nepeaaun peyesot MHdopmaumm (oo 150 mc);
—  YaCTOTHbIN M aMNAUTYAHbIV AnanasoHsbl peun (0,3...3,4 Ky, 40 ab);

— yAenbHasA Harpyska oT aboHeHTa M A0NYCTUMOE CHUMKEHME KavecTBa 06CNyKMBaHMSA BbI30BOB.

MpUHLMNbI NOCTPOEHMA, NPOEKTUPOBAHUA M sKcnayaTaummn TPOIM onpeneneHol B paae MmexayHapoLHbIX
M HaUMOHaNbHbIX CTAaHAAPTOB:

cepuna pekomeHgaumi ITU-T Q.xxx — KommyTaums n CurHanmsaums;
— cepua pekomeHgaumi ITU-T G.xxx — CucTembl U cpeabl Nnepegayu;

— cepua pekomeHgauuii ITU-T E.xxx — O6waa sKkcnayatauua cetn, tesnedoHHas cay»kba, cayxobl
3KcnayaTaumn, Hymepauuu;

— P[4 45.196 — MNpaBrna NOCTPOEHUA CUCTEMbI TelePpOHHOM CBA3M 06LLEro No/b30BaHMUSA;

— PO 45.120 — Hopmbl TEXHONOTMYECKOTrO MPOEKTUPOBAHMUA ANA FOPOACKMX U CENbCKUMX TenedOoHHbIX
ceTten;

— OCT 45.68-96 — Knaccudpukauma u ycnoBHble 0603HauYeHUs CTbIKOB (MHTepdelicoB) UMPPOBLIX CTaHLMIA
MECTHbIX TenedoHHbIX ceTeu;

— OCT 45.54-95 — CTblKM OKOHEYHbIX aBOHEHTCKMX TenedOHHbIX YCTPOMCTB W aBTOMATUYECKUX
TenedOHHbIX CTAaHUMNA. XapaKTePUCTUKM U NapaMeTPbl SNEKTPUYECKUX LLEMEN U CUTHANOB Ha CTbIKax.

1.1 Crpykrypa cetu TOI n coctaB KomnoHeHTOB TPOI

CornacHo ynomsaHyTbIM Bbille AoKymeHTam, TGOl cTpoUTCa KaK Mepapxmyeckan CeTb CO CAeAyloLMMM
yposHamMmu (cetb TPOIM B Poccuum):

— MesayHapoaHas ceTb (poccuiickue y3nbl B M/H ceTn npeactasneHbl MUK, MHTC);
— HaumoHanbHasa ceTb, MetoLLana B Poccuun cnegyrolme ypoBHU nepapxmu:
— MexayropoaHas cetb (beaepanbHas), npeactasneHHas yanamm AMTC, YAK;
— 3o0HoBas ceTb, NpeactaBneHHan y3namm AMTC u LC paliOHHbIX LLeHTPOB;
— MecTHasn ceTb (ropoacKasn, cenbcKas).
Nepapxunuecknin cnocob noctpoerma THOMM, a TakKe 0COBEHHOCTU TOMOIOrMYECKMX CBA3EN HA KaXKAOM

YPOBHE Mepapxum 0bycnoBaeHbl caeayowymMm NPUYMHAMKU: OCHOBHbIMKW BuAamu cBsasu B THOIM asnatoTca
CBA3M TUNA KKANEHT-KANEHT», uctopuyeckn nepsble ATC B THOIM 6binn OTHOCUTENBHO HEBONBLUIOK eMKOCTU —
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80 20 TbicAY abOHEeHTOB. PN HANUYMKU HECKONbKUX AECATKOB MWUAJIMOHOB KAMEHTOB B MacluTabax CTpaHbl —
HeobxoaMmbl Tbicaun ATC, NOSTOMY C Y4ETOM HEDONbLUOKN HarpysKM mexKay reorpaduyeckun yganeHHbimn ATC
OpraHM3aumMs cBsizel NO TUMY «Ka»KAbl C Ka)kabiM» - HeuenecoobpasHa KaK MO 3KOHOMWYECKMM
Cco0bpaKeHNAM, TaK M NO TEXHUYECKM C/AOXKHbIM peweHuam. o 3Tum npuumHam B ceTax T¢OIM,
HacuuTbiBatowmx 6onee 100 000 KAMEHTOB, C LLENbIO COKPALLEHUA U3BbITOYHbIX CBA3EM MPU Manoi Harpyske
MeXAyY y3N1amu, CTanu BblAENATb MEpAPXMYECKME YPOBHMU:

— B paMKax KpynHbIX ropoAoB — 3TO YPOBHU KPYMHbIX Yy310BbIX CcTaHumit — YWUC/YBC (y3nos
NCXoAALLMX/BXOAALWMX COOBLLEHUI);

— B pamKax HeboNblUMX MO YNCAEHHOCTU, HO TEPPUTOPUANBLHO YAA/NEHHbIX CeNbCKUX palioHoB — 310 LIC
(ueHTpanbHble CTaHLMK), HaxoaslMecA B aAMUHUCTPATUBHbIX LeHTpax paioHoB. 3T LC ceasaHbl ¢ OC
(okoHeuyHbIMM ATC) B cenax no Tononorvu 3sesga (paguanbHble cBA3N);

— B pamKax obnacteit — ato AMTC, BbinonHAwwme GyHKUMKM y3n10Bo ATC mexxkay panioHHbimu LIC, a
TaKXe mexay ropoackoit TenepoHHol cetbio (ITC) n LIC cenbckoit TenedpoHHol cetn (CTC). MpumepHo
¢ 2005 roga, B CBA3M C YKpPYNHEHMEM OTAENbHbIX Y3/10B, @ TaKXKe B CBA3WU C NEPEeXoA0oM Ha NMPUHLMUMbI
LEeHTPaAN30BaHHOIO ynpaB/ieHMA Bbi30BaMM Ha Hase HoBbIX y310B — Softswitch, HeobxoanmocTb B
30HOBOM YPOBHE Mepapxuu oTnagaer.

B KauyecTBe /MHUIA, coeguHAlowmMxX y3nbl TPOIMN Ha pas/IMUHbIX YPOBHAX MEPaApPXMKU, WCMOJIb3YHOTCA
MPEMMYLLLECTBEHHO OMTUYECKME IMHUU CBA3M, YIJIOTHEHHbIE C MOMOLLbIO TexHonornin SDH/WDM.

Cuctembl nepegaun SDH/WDM, a TakKe cucTeMbl NAe3MOXPOHHOM mepapxmm (PDH) yposHa E1 u E2,
MCMNONb3YIOLMECA B KayecTBe OCHOBHbIX MHTepPdEicoB HA ypoBHe MnoakaoyveHua K ysnam T¢OTI, obpasytoT
nepBu4YHble ceTH, npegoctasnatowme undposble TDM-KaHanbl BTOPUYHbIM CETAM, B YACTHOCTU CETAM C
KOMMyTaumMen KaHanos, To ecTb — TesiePpOHHbIM CETAM 0bLLEro Nosb30BaHMUA.

Momumo nybandHbix ceteit TGO BbIAENAIOT TaKKE YACTHbIE CETU:

— BeAOMCTBEHHble TeniedpoHHble CETU, 06begMHAIOWME MHOXKECTBO TEPPUTOPUA/IBHO YAa/IEHHbIX Y3/10B B
paMKax oTAeNbHbIX BegoMCTB 1 oTpacnen (MB/, Masnpom, OAO PXKA u ap.);

— KopnopaTuBHble TenedoHHble CETU OTAE/bHbIX KPYMHbIX NpeanpuaTunii;
— oduCcHble ceTn HeboNbLINX NPeanPUATHIA.

MPUHLUMNbI NOCTPOEHUA YaCTHbIX TenedOHHbIX CeTell MOryT OTAMYATbCA OT NPUHLMMOB MNOCTPOEHMUSA
TdOMN, B yacTHOCTM, NO cnocobam opraHM3aLMK CBA3EW MeXAy Yy3NamMu, No CUCTEMAM CUrHaaM3auuu, no
TpeboBaHMAM K KayecTBy 0bCayKMBaHUA M Ap.

OTHoweHua mexay nyoanyHbimu cetamm ToOM 1 YacTHbIMK CETAMM PEryINPYIOTCA 3aKOHOA4ATENbCTBOM
P®, B yacTHOCTMU:

— npaBwia NPUCOEANHEHUA CETEWN SNEKTPOCBA3M U UX B3aUMOAENCTBUA. YTBEPKAEHbI NMOCTAHOBNEHNEM
Mpasutenbctsa PP ot 28 mapTta 2005 . N 161

—  OrpaHMYUTENbHbIN NepeyeHb NPOTOKO/I0B CUTHANN3ALUKN, NOAAEPKMBAEMDBIX LLUPPOBLIMU CTaHLMAMM
CeTu o6LLero Nosb3oBaHuA. YTBEpKAEeHbl MUHUCTEPCTBOM CBA3K PP oT 28 miona 1995 .

— P 45.09-2001. MpucoeguHeHue ceTell onNepaTopoB CBA3M K 6a30BOM CeTU TaKTOBOW CeTeBOM
CUHXPOHM3aLMK
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1.1.1 YposHeBasa mogenb TPOI B cpaBHeHUM ¢ moaenbio OSI

B TenedoHHON ceTM C KOMMYyTaLMEl KAHA/NIOB MOALEPMKMBAOTCA PYHKUMM TPEX HUMKHUX YPOBHEM
moaenun OS| (dM3nyecknii, KaHanbHbIN, CETEBOI), OIHAKO caeayeT pa3nyaTb NJAOCKOCTU UCNONb30BaHMA 3TUX
dyHKUMN.

Ha aTane BHeapeHua (B pamKkax paclumpenus ycayr ToOMM) TexHonormnin umdpoBbIX ceTei ¢ UHTerpaumen
cnyx6 (LLCUC — ISDN) BO3HMKNA HeobxoAuMMOCTb pa3paboTKM HOBbIX CUCTEM CUIHANM3ALMM, NO3BOMAOLLNX
NpPeaocTaBATb He TONAbKO TPAAMUMOHHbIE TenepoHHble YCAYyrM, HO W YCAYrM nepefavn  AaHHbIX,
BMUAE03BOHKOB, paKca 4-i rp. u ap.

Takumu cucTteMamMu CUrHaAM3auUMKM CTanu cucTembl UUbpoBoli aboHeHTCKoW curHanmsaumm (DSS1), a
TakKe ObLeKaHanbHOW cucTembl curHanmsaumm Ne7 (OKC-7/I1SUP), ucnonbsyemoii mexay ysnamu TOT.

3TN cUCTEMbI CUTHANM3aLMM NOCTPOEHbI HA OCHOBE TEXHO/IOMMIA KOMMYTALMKN NaKeToB, NO3TOMY MOAENb
npoTtokonos ceteit TGOM/ISDN 3HaUNTENbHO YCAOXKHMAACb NO CPAaBHEHUIO C TpaguumoHHoM THOI.

B HacTosAwee BPEMA CTa/I0 YXKe NPMBLIYHbIM OTPAXKEHNE YHKUMI KaKoro-1Mbo ypoBHA M MPOTOKO/IOB
ANA UX NOAAEPHKKMN B TPEX MNIOCKOCTAX:

— nnockoctb U (User), B KoTopon oTparkatoTcs GpyHKUMM U COOTBETCTBYOLWME MPOTOKO/bI BO Bpems
YCTaHOB/IEHHOTO coeMHeHuA (KaHana) ana nepeaadn MHGOPMaLMM KOHEUYHbIX Nosib3oBaTenelt (peub,
BMAEO, flaHHble);

— naockoctb C (Control), B KoTopolt oTpakaloTca ¢GYHKUUMM UM COOTBETCTBYIOLIME MPOTOKO/bI,
BbIMOJIHSIEMblE BO BPeMsa YCTaHOBNEHMUA U paspyLleHUA COeAUHEHWUIM, NOCpPeacTBOM 06paboTKu

CUTHaNbHOM MHGOPMALMM U MaPLLPYTU3ALLMKM BbI3OBA MO ONTUMAZbHOMY NYTH;

— nnockoctb M (Management), B KOTOpol oTpakatoTca GYHKLMKN U NPOTOKO/bI, BbINOIHAEMbIE BO BpeMS
npoueccoB dKcnayataumm n TexHudyeckoro Obcnykmuanma cetn ToOM (ImTO — O&M).

MpuBeaem npumep CTeKos (YpoBHEBbIX Moaesnein) npotokonos TGOI/ISDN B pasnndHbix nHTepdeicax un
NNOCKOCTAX:

AHanorosbiit UHTepdeiic gocryna (Z-uHtepdelic M B poccuMiicko HTepnpeTaumnm cTbik CTdl — CTdh2).
Z-vHTepdenc COCTOUT U3 CneayoLmx YacTen:
1. AHanorosbit TenedoHHbIM annapaT (TA) Ha cTopoHe aboHeHTa.

2. AbBoHeHTCKnn komnnekt (AK) B coctase ATC MC-240 nan aboHeHTcKoro wnto3za TAU-36/72.1P
Ha CTOpOHe onepaTopa.

3. 2-X NPOBOAHas abOHEHTCKas IMHMA B COCTaBe MHOronapHoro TesfiepoHHOro Kabens.
B nnockoctu C, TO ecTb BO BpemMs YCTaHOB/EHWA W paspylleHUs coefuHeHus, B Z-uHTepdelice

peanusyiotca cneayrowme GyHKUMM, BbiNoHAEMble B TenedoHHOM annapate (TA) n aBOHEHTCKOM KOMMMIEKTe
(AK):
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$YHKUMM

CTd1 (TA)

(anementer  TA -
3yMMEpP, PblYaXKHbIM
nepekatoyaTesb,
HoMepoHabupaTtens,
TenedoH ana
npocayLWwmBaHMA
aKyCTUYECKMNX
curHanos OC, 3aHATO,
KnB)

JInHuna cBsa3un

(AN -
MHOronapHble
TenedoHHble
Kabenu, PLL, PK, ...)

Kpocc,

CTd2 (AK)

(anemeHTbl AK — pene,
BC, .., a TaKxkKe
OYHKUMM  06paboTKu
Homepa B LiM)

dYHKUMM

ObpaboTKa curHanos yposHsa L1 B TA.

O6paboTKa curHanos yposHa L1 B AK.

(DyHKUMHM BEPXHUX YPOBHeW osl (DyHKUMM BEepXHUX ypoBHei OSI peanmsyioTcs

peanusytotca aboHeHTOM) B M)

L1 Z-if Z-if L1 — BORSCHT

(PM - cwurHan (nomaua  nuTaHwmAa

3aMblKaHUA 60B, 3awmnta AK no

wnendpa, HH - TOKY 7

curHanol  Habopa HaNpAXeHUIO,

Homepa) noaaya BbI3bIBHOrO
curHana 25 Ty,
1108,
CKaHupoBaHue AK,
TecTMpoBaHue Afl)

PucyHok 1.2 — ®yHKumMM nHTepdeica Z B nnockoctn C
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AHanorosblii UHTepdeic goctyna (Z-mHTepdeiic), B nnockoctn U (To ecTb BO Bpema nepesadm peyesomn
MHbOpPMaLMM) BbINOHAKTCA cnegytowme yHKUUn:

$YyHKUMM CTol JInHnAa ceasmn CTo2 OYHKUMM
(anementor TA —| (ANl - Kpocc, | (anemeHTbl
MUKpodOoH/TenedpoH | MHoronapHble aboHeHTCKoro
, anddcucrema) TenedoHHble andocuctema,
Kabenu, PLU, PK,...) KoAuMpoBaHue
AUM/LAN)
=
L1 Z-if Z-if L1 — BORSCHT
(npeobpasoBaHue (npeobpasoBaHue
aKYCTUYECKUX aHaNoroBbIX
CUrHanoBs B 3NEKTPUYECKUX
JNeKTpUYeckue u CUTHanoB
HaobopoT - umMdposble n
MwukpodoH/Tenedpo HaobopoT -
H, Anddcmctema) AUN/UAN -
KOAMpOBaHue,
Onddcncrema)

PucyHok 1.3 — ®yHKLMM nHTEepdeica Z B naockoctn U

AB60OHEeHTCKMIA KomnaekT (AK) BbINOAHAET GYHKLMM COrNacoBaHUA OKOHEYHbIX aHAaNOroBbIX abOHEHTCKMX
yctpolicTs (TA) c umdposoit cuctemont kKommyTauuu (LLCK).

®yHKuMM AK ana ypobctBa 3anoMMHaHMA NPUHATO 0603Ha4yaTb ByKBamM aHrAMICKOro andasuta —
BORSCHT.

B (battery feed) — asnekTponuTaHume abOHEHTCKOro TepMWHaNa — TOK NUTaHMA aboHEeHTCKoro
TenedoHHoro annaparta (a0 35 mA) ot LUCK nogaetcs us AK. HanpsaxeHune nutaHua — 48B nan — 60B.

O (over voltage) — 3awmTa OT nNepeHanpaxeHuit Ha AJl — obecneumBaeT 3awmuTy AMHMA AK LICK un
OKOHEYHbIX YCTPOMCTB, KaK OT Pa30BbIX C/y4alHbIX BO3AEUCTBUIM (Hanpumep, yaap MOAHWUM), Tak U OT
NOCTOAHHbIX BO3AENCTBUN MHAYKTUBHOIO XapaKTepa CO CTOPOHbI BbICOKOBOJIbTHBIX JIMHWIA.

R (ringing) — nocbinika Bbi3oBa — B aHasorosbix TA ana cpabaTbiBaHMA 3BOHKA WMCMOAb3yeTCA rnojava
BbICOKOro nepemeHHoro Hanps:keHua 90..110B, yactoton 25 lu. TakMm 06pasom, BbINOAHAETCA OA4Ha W3
dYHKLMN aDOHEHTCKOM CUrHan3aummn — BbI3oB aboHeHTa ¢ nomoLbto curHana MB.

S (supervision, signaling) — HabaogeHVe 1 curHanmsaums — obecneymBaeT CKAHMPOBAHWE M KOHTPO/Ib 33
COCTOSIHMEM abOHEHTCKMX JIMHWUIA C LeNblo 0OHapy»KeHWs BbI30BOB OT abOHEHTOB, CUrHaNOB OTBeTa, 0T6OS,
afipecHolt MHbOpMaUMM AeKagHbIM KOAoM. [nA aHAaNoroBoW JIMHWM 3TU CUTHalbl OBHapy)KMBatoTCA MO
3aMbIKAHMIO M Pa3MbIKaHWUIO Lieny NOCTOSTHHOTO TOKaA.

C (coding) — koamposaHue — obecneunBaeT nepexos OT aHaNoroBbIX CUrHaN0B K undposbim (ALLM/LIAN).
Hanbonee pacnpocTpaHeHHbIM CNOCObOM KOAMPOBaHMA ABAAETCA MMNYNbCHO-KOA0BaA moaynauusa MKM.
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H (hybrid) — anddeperHumnanbHaa cuctema — obecneymBaeT pasgenieHune Lene nepeaadm v npuema npu
nepexoe oT AByXNpoBogHoM A/l K yeTbipexnpoBogHOMY TPaKTy MKM.

T (testing) — TecTupoBaHue — obecneuymBaeT YCTaHOBNEHWE MPUUYMHBI U MeCTa HeWCnpPaBHOCTMU.
Mpoun3BoaMTCA C MNOMOLUBIO KOHTPOAbHO-U3MepuUTenbHolM annapaTypbl (KWA), dyHKUMOHAN KoTopoi

peannsyeTca B 0TAe/IbHbIX CTAHUMOHHbIX KOMMNEKTaX, NOAKAo4aeMbiX K AJ1 ¢ nOMOLLbIO, HAaNpUMmep, pene.

BO3MOXHbI CneaytoLme npoBepKu:

Be/IN4NHA NOCTOAHHOIO HanpAXeHnA NNTaHnA All;

COMPOTMB/IEHME M301ALUN NPOBOAOB a U b OTHOCKMTENBbHO 3emaun AMbo mexay NpoBodamu a u b;
— eMKOCTb MeXay NpoBogamu a u b;

—  W3MEHEeHMe NOCTOSTHHOIO M NePEMEHHOro HanpAXKeHUA Ha NpoBoaax a u b;

— MpOBEpPKa Ha KOPOTKOE 3aMblKaHMe.

®dyHKumoHan BORSCHT, B Lesnom pekomeHAyeMbl AnA aHaNoroBblx aboOHEeHTCKUX UHTepdeicos ATC,
MMeeT «HaUMOHaNbHYIO OKpacKy». Hanpumep, gna ceten THOM B PO pekomeHaosaH ctaHgapt OCT 45.54-95
[8], cornacHoO KOTOpOMy, HAMpuUMep, HanpAXeHWe NUTaHWA, nogasaemoe yepe3s AK B /IMHWUIO, AOJKHO
HaxoauTbca B npegenax 60 B +20% / -10%, Hanpsa»eHWe BbI3bIBHOTO cMrHasna yacroton 25 My, — ot 90 go 110 B
nT.n.

1.1.2 Y3nbl KommyTtauum (ATC, PBX)

THOMM, nocTpoeHHasa NO MepapxMyeckomy crnocoby, MMeeT Ha KaXkgom ypoBHe uepapxuu ysnbl (ATC),
OT/AMYalOLIMECA HE TONbKO MacluTabamm (Mo Yncay abOHEHTCKMX MOPTOB M MOPTOB COEANHUTENbHbIX IMHWUI), HO
M CMCTEMaMM CUrHaNU3aLUnn, Tpeb6oBaHNAMM K YPOBHIO CUHXPOHM3aLUuUK, TpeboBaHMIO K YPOBHIO NOTEPb U Ap.

Y3nbl 4YacTHbIXx ceTel cBasmn (YupexaeHdeckne ATC — YATC wuam PBX — Private Branch eXchange)
nogknatoyatotcs K TGO Ha npaBax U yCNOBUAX, ONPeaeeHHbIX 3aKOHOAaTeNbCTBOM PO,

1.1.3 CtaHgapTHble UHTepdeicbl Y310B KOMMYTaL UK

[na opraHusaumm nepepayv CUrHasoB MO Pas/IMUHbIM cpeaam/AMHMAM nepegaun (MegHble napbl,
ONTOBOJ/IOKHO, paguocpeapbl) Ha 060MX KOHLAX 3TUX cped MCNosb3yeTca KaHanoobpasytowee obopygoBaHue,
HasblBaeMoe CUCTEMOM nepesayn.

®yHKuMKM 3Toro o60pyaoBaHUA COOTBETCTBYIOT duM3MYeckomy ypoBHIO mogenu OSI, B yacTHOCTW, B
3aBMCMMOCTM OT TUNa cpeabl nepegayn Ha yposHe L1 noageprkmBatotca GyHKUMM ycuneHusa, duabTpaumm,
JIMHENHOTO KOAMPOBAHUA, MOAYNALMN, CUHXPOHMU3ALMM U T.1M.

NHTepdelicbl y3nos KommyTaumm (ATC) cTaHAapTU30BaHbl B paMKax meXXayHapoaHbix cTaHaapTos ITU-T
Q.511 1 Q.551 [10, 11], a poccuiickas cneunduKa 3TUX UHTepdeicoB, OTparkeHa B CTaHAapTe (pykoBoasAwem
AoKymeHTe) P, 45.196-2001 [5].

0606LeHHan CTPYKTYpHas cxemMa CeTU A0CTyna K TPaAMUMOHHbIM TenepoHHbIM ceTam (TPOM) Ha base
KK (LLCK TDM KK) B cooTseTcTBUM Cc P.45-196 n306paxkeHa Ha puUCyHKe, PUcyHOK 1.4:
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PucyHok 1.4 — 0606u1eHHan CTPYKTypHan cxema cetu gocTtyna K TdOnN

UHTepdelicbl K apyrum ATC (meskcTaHumoHHble cBasu) (Interfaces towards other exchanges) B
TpaaUUMOHHbIX TenedoHHbIX ceTax (TGOM) Ha 6ase KK (LLCK TDM KK) B cooTBetcTBMM ¢ ITU-T Q.511 oTpakeHsl
Ha pUCyHKe, PucyHok 1.5:
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Ons P® B KavectBe uHTepdencoB A wucnonb3ytotca E1 uHTepdelicbl ¢ pasavyHbIMKM  BUAAMM
CUrHanusaumu. UHTepdeincbl B Ha pPOCCUMCKUX CeTAX He NPUMEHSIOTCA, a B KadecTBe WHTepdelicoB C
MCNONb3YLOTCA aHanorosble MHTepdencbl K ATC npexHero Tmuna (KOoOpPAMHATHOTO U AEeKafHO-Warosoro TMna) ¢

o
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PucyHok 1.5 — UHTepdeitcbl K apyrum ATC (MeKcTaHUMOHHble cBssu ToOM)

Pa3INYHbIMU BUOAMUN CUTHANN3aUNN.

CTpyKTypa cobctBeHHO ATC B MeKAYHapOAHbIX AOKYMEHTaX He CTaHAapTM30BaHa, HeCMOTpsA Ha
MHOTOUYMCNEHHbIE NOMbITKU KaK OTAENbHbIX Pa3paboTUMKOB, TaK M KPYMHbIX opraHM3auumii. Mo 3Toi npuynHe
BHYTpM ATC B NO/MHOM mMepe NPUMEHAIOTCA pPas3/inyHble nponpueTapHble (GUpmeHHble) pelleHusa, To ecTb B
uenom ATC — 3TO 3aKpbiTaa CMCTEMa KaK B annapaTHbIX PeLleHnax, Tak M B NPOrpamMHbIX, O4HAKO ciedyeT
paccmoTpeTb oblme npaBuaa NOCTPOEHUA LMPPOBLIX CUCTEM KOMMYTauuKn ¢ dyHKumamu ISDN (MHoraa atu

LICK Ha3bIBalOT KOMMyTaTOpamm 4-ro NoKoneHus).

Analogue environment

16
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O606LeHHas CTPYKTYpHasa cxema KommyTtatopa 4-ro nokonenusa (uméposoit ATC ¢ dyHKumamm ISDN)
n306parkeHa Ha pUCyHKe, PUcyHokK 1.6:

NokanbHoe | | TMN o [

ynpasneHue RS-_232 unm |"=E (OMC) Q3 =

£ 4

Curuanusauums (Z, 2BCK, Q.931, ISUP, ...)

¥

RS-232 unu FE Q3
YI'IpaBHEHHe coeAVNHeHUAMN, Bbi30OBaMHu

Appecauus,
MapLipyTU3aums,
ob6paboTka ouepegei, ...

Z «—> > E1
Vi <« con A6oH. SWITCH Komnnektsl [T E2
V3 <) KOHUSHTRATODEI Cn > C11
V5.x (TDM KK) > C12

PucyHoK 1.6 — 0606L,eHHasA CTPYKTYpPHasA cxema KomMmyTaTopa 4-ro NoKoAeHUs

B pamkax 3TOM cxembl NPUCYTCTBYET MHOXECTBO GUPMEHHbIX CXEMOTEXHUYECKMX W MPOrpaMMHbIX
pelweHnit, HO A[NsA BHeLWHero OKpyxXeHus ATC [o/KHA noALepMBaTb YKasaHHble Bbile OTKPbITble
MHTepdenCbl U NPOTOKObI.

MonbITKM peanusaumm TMNoBbIXx ATC Ha 6ase OTKPbITbIX MPOTOKONAOB 3aKOHYMAMCbL TeM, 4To Oblia
pa3paboTaHa KOHUENUMS LEeHTPaAM30BaHHOrO ynpaBiaeHUs Bbl30BamM Ha 6ase «rMbkoro KommyTtatopa» -
Softswitch (kommyTaTopa 5-ro nokoneHus).

1.1.4 Cuctembl cCMrHanusauumm

CUCTEMBI CUTHANM3aALMWN ABAAIOTCA HE TONbKO BaXKHeMWMMK KomnoHeHTamu ToOM, HO U ogHMMK 13
CaMbIX C/IOXKHbIX KaK B MOHMMaHUN NPOUCXOAALLMX MPOLECCOB U GYHKUMIA, TaK U B peanm3aLmmn 3TX GyHKUUIA 1
npoueccoB. Ytobbl NOHATL Ha3HAYeHWE U Ba)KHOCTb CUCTEM CUTHAAM3aUMK, caedyeT BCMOMHWUTb, YTO
TenedoHHble ycayrm B TPHOIMN peanusyloTca TOMbKO B peXMMe C NpeaBapuTesibHbiM YCTaHOBAEHMEM
coeanHeHus (PpM3nMUeCKoro KaHana) U3 KOHLA B KoHel,. IMeHHO A8 ynpaB/ieHna NpoLeccaMm yCTaHOBAEHUA U
paspyLueHnAa 3TOro coeAMHeHUA NpeaHasHauyeHbl CUCTEMbI CUFHANU3aLMN.

Co BpemeHM BHeapeHUs UMGPOBbIX cucTem curHanmsaumm (DSS1, OKC-7) u umndpoBbiXx mMeToaoB
ynpaBAeHna BbI30BOM MOSIBUMACb BO3MOMKHOCTb C MOMOLLbIO TMBKOro nporpammHoro obecnevexHua LCK (MO
LUCK) pacwupuTb KoauyecTBo npefocTaBasemMbix aboHeHTam ToOM ycnyr. MoABMAMCL Tak HasbliBaeMmble
JdononHutensHble Buabl O6cnyxkuBanusa (ABO), Hanpumep:
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— nepeaapecauma BXOAALLEro Bbl30Ba;
— nepezaya BbI30Ba B C/ly4ae 3aHATOCTM WM HeoTBeTa abOHEHTa;
— coeanHeHwe 6e3 Habopa Homepa (MpaMoi BbI30B);

— yBeZOM/IEHME O NOCTYMN/JEHUM HOBOTO BbI30Ba;

— OrpaHuyYeHue ncxogallen ceasu;

— COKpalleHHbI Habop abOHEHTCKNX HOMEPOB;

onpeaeneHne Homepa aboHeHTa A (ynaBanBaHue 3/10HaMepPEeHHOro Bbi3oBa) Ha ATC.

B P® nonoxeHne c cUCTEMAMU CUTHANIM3ALUUN YC/IOXKHEHO eLLe U TeM, YTO A0/roe Bpems Ha cetax PO
NPUMEHANOCb MHOMECTBO PA3HOODOPA3HbIX CUCTEM CUFHANM3AUMM, OT/IMYAIOLLMXCA MO TMNam M Habopam
nepefaBaeMbiXx CUFHA0B, CNocobam nepeaayn 3TUX CUrHaAoB, 061acTbio NPUMEHEHUA U T.1.

C Havanom BHegpeHusa UMPPOBLIX cucTem nepedadn M umdposbix ATC KOAMYECTBO CUCTEM
CUrHaM3aUMmM CTasio ymeHblwatbea u ans ceteir N-ISDN 6biamn onpegenieHbl ABa MeXAYHApPOAHbIX CTaHAapTa
Ha CUCTeMbl CUTHaNN3aUunn:

— curHanusauma B goctyne ISDN — DSS1 (ctek Q.931/Q.921 nosepx D-kaHana);
—  MeXCTaHUMOHHaa curHanmnsaumsa — OKC-7 (ctek ISUP/MTP nosepx E-KaHana).

OfHako Ha cetax PP c uenblo cornacoBaHua psafda TPAAMUMOHHBIX ONA POCCUMIACKMX CeTei ycayr w
npoueayp W B 3TW MEXAYHApOAHble MNPOTOKOAbI CUTHaAM3aumMmM 6blIM  BHECEHbl «HALMOHa/NbHbIe
0COBEeHHOCTM», B YaCTHOCTM AnA ceTelt PP 6bina paspaboTaHa HaumoHanbHan cneunduKkauma npotokona ISUP
— ISUP-R-2000r [12].

Ona NoHMMaHMA 3a4ay CUrHaAM3auMM nNpuBeAemM KpaTKMWA COCTaB CUrHanbHOM MHGOpPMaLUK,
Heobxoanmoit ana yctaHoBneHna coeauHeHns s cetn ISDN/PLMN (Tabn. 1.1.)
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Tabanua 1.1 — KpaTkuit coctas curHanbHomn nHdopmaumm B cetn ISDN/PLMN

Tun curHanbHoit uHpopmaumm | PSTN / ISDN PLMN
JIMHelHble curHansl Neo CIC Homep kaHana FDMA/TDMA
Homep TCH
Homep CIC
Pervcrtpossble (appecHble | Ne aboHeHTa B (CdPN) Neo aboHeHTa b (CdPN)
CUFHaNbl  WAM  MapLUPYTHasA
nHdopmauma) Ne aboHeHTa A (CgPN) Ne aboHeHTa A (CgPN)
Ne ab. C, D, E, ...(nepeagpecaums) NeC, D, E, ...
ATpUNBYTHI MapameTpbl CkopocTb nepeaayun CKopocTb nepegaymn
(cBoitcTBa) KaHana
coeMHeHnN Tun KaHana (cnyTHMKOBBIN, ™n | Tun KaHana (CNyTHUKOBBIMN,
(NCI, TMR, BC) | npoTtokona—G.711, V.110,...) TMN npotokona — G.711,
V.110,...)
BpemeHHbIe Tanmepbl gns ycnyr nepeagpecaumm, ... Tanmepbl ana ycnyr
napameTpsbl nepeagpecauuu, ...
MapameTpsbl TouKa-TOuKa, ... TouKa-TouKa, ...
coeAnHeHus
CummeTpuyHoe unu Het CummeTpuyHoe nnu Het
MapameTpbl MOBUIBHOCTH MNapameTpel MapameTpel
naeHtTudmKaumm/ayteHTMdmnKaummn (419 | MeCcTononoKeHus
(roaming, xaHaoBep) ISDN -aboHeHTOB)
MapameTpbl MAeHTUDUKALUM
JayTeHTudUnKaumm

Ona nyéanuHbix cetet THOM/ISDN, a TakxKe 41a NPUCOAMHEHMA HYACTHbIX ceTen K nybanduHon cetn, 8 PO
OENCTBYIOT OrpaHNYEeHMA Ha NPUMEHAEMbIE CUCTEMbI CUTHAIM3aLLMN, PErnamMeHTUPOBAHHbIE B OKyMeHTe [13].

1.1.4.1 CurHanusauma B gocryne

AHanoroBas cucTema CUrHaAM3aLMM B pamMKax aHaiorosoro Aoctyna (Z-uHrepdeiica) He MMeeT CBOEro
Ha3BaHWS, NO3TOMY Yallle BCEro MOXKHO BCTPETUTb ee 0603HaYeHMe KaK Z-curHanmsaumsa. Npu sTom oTMETUM,
YTO, KaK MHTepdeinc Z nmeeT HaUMOHaNbHYO cneundmKky, Tak U cocTaB, 0603HaYeHNEe U TUMbl CUTHANIOB B Z-
CUFHANM3aLUMKN TOXKE MMEET HaUMOHa/IbHYO OKpPAcKy. YKe ynoMuHasLluiica oTpacneBoi ctaHgaapt OCT 45.54-
95 [8] onpeanenseT, B TOM Yucne, 1 cneunduKky pocCUNCKON cMrHannsaummn B Z-uHtepoeiice.

bonee cTaHAApPTU3NPOBAHbI CUCTEMbI CUTHaNAU3aLMn B Lndpposom goctyne. Ana nybanuyHbix ceten THOM
— 3710 curHanmsauma DSS1 (ctek Q.931/Q.921 nosepx D-kaHana), ucnonbsyemas 8 uHtepdeicax BRI (V1) n PRI
(V3).
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1.1.4.2 MeXCTaHUMNOHHbIe

CocTaB CMCTEM MEKCTaHLMOHHOM CUrHANM3aLUUKM, UCNONb3yeMblX Ha ceTax PD, ropasao wupe, Yyem B
[OCTyMe, MU 3aBMCUT Kak OT YPOBHA nepapxmm cetu, Tak u ot Tuna ATC (undpoBas nan aHanorosas), a Takxe ot

TMNa cuctem nepegadn mexay ATC.

B 4acTHOCTW, B paMKax OrpaHUYMUTENIbHOTO MepeyHs MPOTOKOIOB CUTHANM3aLMK, NOAAEPHKMBAEMbIX
undposBbIMM cTaHuMaMM [13], Ha ropoacKMx U cenbckux cetax ToOM, peKomeHZoBaHO NpPUMEHEeHMe

cnenyowmx cucrem curHanmusaumm (goctyn n MCC):

Tabnuua 1.2 — Cuctembl curHanmsaumm Ha FMC n CTC

Cuctema curHanusayum

Y4acToOK HaUuMOHaNbHOI ceTn

rmc CTC

Ctoik c CNA,

JlnHeliHaAa curHanmsauma

1. OKC B cooTBETCTBUM C HALUMOHaNbHOM cneumduKaumen
2. 2 BCK c pasaenbHbIMK NyYKamm 7.18; 7.19 [13]

3. 2 BCK yHuMBepcanbHbli 7.20[13]

4. ApyxcurHanbHbIn Kog (ACM) 7.20[13]

5. OaHovacToTHbIN Koa, (2600 u) 7.10; 7.22 [13]

[¢)]

. 1 BCK (Hopka)

7.11;7.12 [13]

7.1 BCK («MHAYKTUBHbI»)

*

8.V5.1 B cootBetctBUM ¢ OTT Ha TC wu
KOHUEHTpaTopbI
9.V5.2 B cootBetctBUM ¢ OTT Ha TMC wu

KOHLIEHTpaTopbl

10. CurHanmnsaums no aboHeHTCKOMY Lwnendy

n.7.2.4.2.4 [13]

11. EDSS1

B cootBetctBum ¢ OTT Ha ATC c
dyHKUMAMK ISDN

12. Cuctembl CUTHaANM3aUMKU Ha CTblKE C CEeTAMMU
TeNeMaTUYECKUX CNYKO 1 Nnepesayun gaHHbIX

MpoTokonbl cepun X
ITU-T

PernctpoBasn curHanunsauma (maplpyTHas MHPopmMauma, aapecHble CUrHabl)

13. AOH

n. 7.4 [13]

T.7.28;7.34 [13]

14. UMNYyNbCHbIA YeNHOK

n. 7.4 [13]
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T.7.27-7.28;7.34 [13]

15. MUMNynbCHbI NakeT n.7.4[13]

T.7.27-7.28;7.34 [13]

* (v
MpumevyaHunsa: I TpeboBaHMA OTCYTCTBYIOT, MOCKOJIbKY CUTHAIN3aLMaA He ABAAETCA NepcnekTMBHoOM: OaHaKo
CMIHANM3aUMA NoKa WUpPoKo npmumeHaetca Ha CTC.

1.1.5 Cucrembl CUHXPOHU3AL UMK

Ycnyrn tenedoHMM OTHOCATCA K MHTEPAKTUBHbIM AManoroBbiM ycayram u TpebytloT obssaTtenbHol
CUHXPOHM3ALNN MeXKAY UCTOYHMKOM U MPUEMHUKOM PeYeBoro curHana. CreneHb CUHXPOHU3ALUMM 3aBUCUT OT
NCMNOJ1Ib3yeMOo TEXHOIOTUN.

TpaguumoHHble cetn TPHOM/N-ISDN/PLMN, oOCHOBaHHble Ha KOMMYTaUMM BPEMEHHbIX KaHafioB
(kommyTauua TDM-KaHanoB), TPeBYIOT BbICOKOI CTEMEHU CUHXPOHU3ALMK (He HUKe ypoBHA 107 ¢, To ecTb +/-
10 mKc), 4TObbI PasaennTb OAUMH BPEMEHHOM KaHan OT Apyroro. 3To obecneunmsaeTca cUCTEMAMM Nepesayn
Tvna PDH (E1 u Bbiwe), a TakxKe goporumu cuctemamm SDH (ot STM-1 u Bbiwe). Ana obecneyeHus Takoro
YPOBHSA CMHXPOHMU3AUMKN B NEPBUYHBIX CETAX UCNO/b3YIOTCA MEePapXMYECKM OPraHM30BaHHbIE CETU U CUCTEMDI
CUHXPOHM3ALMK, NONYYAIOLME CUTHANBI TOYHOTO BPEMEHW OT BbICOKOCTAabWU/bHbLIX 3TafIOHHbIX YacoB (Ha 6ase
AaTOMHbIX CTAaHAAPTOB YacTOoThbl).

B cetax VolIP TpeboBaHMA K CMHXPOHWM3ALMM 3HAYMTENbHO ynpowgatotca. Hanpumep, Aonyctumble
abconoTHblE 3a4EeP*KKN FOJI0COBbIX MAKETOB M3 KOHLA B KOHeL, fexart B npegenax or 100 go 400 mc, a
AONYyCTUMble BapuaLMu 3a4ep*KKU peyeBbix IP-nakeToB (akuttep — IPDV) nexat B npegenax ot 10 go 30 mc.
Takum obpasom, B cetn VoIP TpeboBaHMA K CUHXPOHM3ALMK (OKUTTEP) B ThicAYYy pa3 HUKe, Yyem B TDM-ceTu.
Mo 3Tol NpuWuYMHE ANA Nepenayvr roA0COBbIX MAKETOB aKTMBHO WMCMOAbL3YHOTCA acMHXpPOHHble Ethernet-cetwy,
BMECTO CMHXPOHHbIX TDM-ceTelr.

OpHako rnobanbHas IP-Ethernet-cetb, Hennoxo 3apekomeHgoBaBWaa ceba ana nepepgaun ¢aiinos,
TEKCTa U APYrMX HEMHTEPaKTMBHbIX AaHHbIX, HE MOMKeT cama no cebe obecneuntb Tpebyemblh ypPOBEHb
KayecTBa nepegayv AManoroBOM peyn Jaxke npu JonycTMMOM AxuTTepe Ha yposHe 10..30 mc. MNostomy B
rnobanbHoi IP-Ethernet-ceTn Tpebyetca cMHXxpoHu3auma gns cepsucos VolP.

Hanbonee yacto ana cmHxpoHusaumm cepsucos VolP, ncnonbsyertcs npotokosn NTP (NnpoTokon ceteBoro
BPEMEHM), NMO3BO/AIOWMIA NOACTPAMBATL YaCbl UCTOYHWKOB U NMPUEMHMKOB peyeBOro Tpaduka OT cepBepos
TOYHOrO BPEMEHMU.

NTP — npoToKon, npegHasHa4YeHHbIW ANA CUHXPOHMU3ALMN BPEMEHU U AaTbl, UCMO/Ib3yeMbIX LUIH30M, C
3TaZIOHHbIMM 3HAYeHUAMMK, MoJyvyaembiMn C U3BecTHbIX NTP-cepsepoB. MeTKM BpemeHW WCNONb3YHOTCA
npotokonamu RTP/RTCP A/na OLEHKM KayecTBa nepejayn peyr Mo TakMm napameTpam Kak «A6contoTHas
3agepxkKa IP-naketa — IPTD » n «Jnttep 3agepKkm — IPDV ».

NTP uMCnonb3yeT uMepapxMUecKkyld CUCTEMY «4acoBbIX ypoBHei/cnoes» (stratum). VYposeHb 1
CUHXPOHM3MPOBAH C BbICOKOTOYHbIMW Yacamu, Hanpumep ¢ cuctemonn GPS, IMTOHACC nnm aTOMHbIM 3TaIOHOM
BpemMeHW. YPOBEHb 2 CUHXPOHU3NPYETCA C OAHOM U3 MaLlUUH YpPoBHA 1 1 Tak ganee.

Bpema npeacrasnaetca B cucteme NTP 64-6UTHbIM unciom (8 6aiiT), coctoawmm ns 32-6UTHOro cYéTYMKa
CeKYHZ M 32-BUTHOTO CUETUMKA [ONeil CeKyHAbl, MO3BONAA NepejaBaTb BPeMsA B AuanasoHe 2°% ceKyHs c
v -32
TEOPETUYECKOM TOYHOCTbIO 27>° CEKYHABI.
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MonHbIN

CMUCOK

ny6ANYHBIX CEepBEPOB  TOYHOrO

http://support.ntp.org/bin/view/Servers/StratumOneTimeServers .

BpemMeHun

MOXHO NMOCMOTPETb Ha caunTe

B yactHocTn no Poccnm npusoautca okono 20 NTP-cepsepos cnoa 1.

Huke npmBeaeHbl AaHHble NTP-cepBepoB, pacnosioeHHbIXx B HoBocubupcke.

ServerForm ntp.deman.ru ntp.ix.ru
Hosocmbupck Hosocnbupck

ServerStratum StratumOne StratumOne

CountryCode RU RU

Hostname ntp.deman.ru ntp.ix.ru

IP Address 212.20.50.208 194.190.168.1

IPv6 Address 2001:6d0:ffd4::1

UseDNS Yes Yes

PoolMember Yes Yes

ServerLocation Novosibirsk, Russia Novosibirsk

GeographicCoordinat
es

55°1'N 82°55'E

ServerSynchronization

NTP V4 primary (stratum 1), GPS (PPS),
PC/FreeBSD

GLONASS / GPS

ServiceArea

Russia

Any, anycast cluster used

AccessPolicy

OpenAccess

OpenAccess

AccessDetails

http://www.nsk-ix.ru/network/ntp.html

ServerContact

Michael Demidoff hostmaster@deman.ru

MSK-IX http://www.nsk-ix.ru (noc@ix.ru)
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1.1.6 Cucrema Hymepauuu B THpOI

B TpaaMuMOHHbIX ceTax TOM Mcnonb3yloTca pas/iMyHble NAaHbl HyMepauun 1 agpecaunn. Ha pucyHke,
PucyHok 1.7, npuBeaeH npumep TEPMUHOIOTMU, UCMOb3YyeMOoM A 0603HaUYEeHNA HEKOTOPbIX U3 3TUX NaHOB
[4].

ITman. cxema

] -
rd |
7 |
7 | —
7 / T
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. ITnan agpecannu )
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3aKpEITEIH ITaH OTKpEITHIH II11aH
Habopa HoOMepa Habopa HOMepa

PucyHoK 1.7 — TepMUHbI, UCNONb3yEMbIE AN HYMepaLmn 1 agpecaumm [4]

nnaH; cxema: naaH/cxema onpegenset GopmaT U CTPYKTYPY MAEHTUOMKATOPOB, UCMO/b3YEMbIX B CETU

3/1EKTPOCBA3N.

NAaH HYMepauuK: NaaH, KoTopblid onpegenset GopmaT M CTPYKTYPYy HOMEPOB, UCMO/b3YeMbIX B CETAX
3/1eKTpoCBA3N. Homepa B NiaHe MOTYT MMeTb AIMBO MOCTOAHHYID, MO0 M3MEHAEeMylo AJIMHY WK

BK/1IO4ATb HOMEPA NOCTOAHHOM U U3MEHAEMOM A/INHbI.
NAaH agpecauuu: naaH agpecaumm onpeaenset Gopmar U CTPYKTYpy aLpecos.

NAaH NPUCBOEHUA HaUMMEHOBAHMIA: NaH, KOTOpPbI onpeaenseT GopmaT U CTPYKTYPY HaMMeHOBaHWUM,

MCNONb3yEMbIX B CETAX 3/TIEKTPOCBA3N.

— nnaH wuaeHTMOUKAUMKU: NNaH, KOTOpbiM onpegenser ¢opmaT W CTPYKTypy He Habupaembix
NOEHTUOMKATOPOB AONA CETel 3NEKTPOCBA3M, KOTOPble WMCMOAb3yOTCA AaA OYHKUMin/anemeHToB/

O60pyﬂ,OBaHMﬂ nnn gpyrnx agMmMHUNCTPATUBHbIX aCNEKTOB B CETAX.

nNAaH HyMmepauumn AAA YacTHbIX opraHusauuii (PNP): nnaH Hymepauum, KOoTopbin onpeaenseT dopmat
N CTPYKTYPY HOMEPOB, MUCMONb3yeMbIX B YaCTHOM/KOPNOPATUBHOW CETU 3NEKTPOCBA3M OpraHM3aLuii.
Mnaubl YMH MoryT ObITb MNOAHOCTbIO OTAENbHbIMM OT nAaHa Hymepauum E.164 wanm  moryt

nepeKpbIBaTbCA C HUM, HAaNpUMep, B c/lydae npsmoro Habopa (MH).

nnaH Hymepauum E.164: Tn nnaHa Hymepaumu, KOTOPbIA onpeaenseT HOMepa, UCMoJib3yemble B
pamMKax niaHa. OBbIYHO OH COCTOMT M3 AECATUYHBIX LMbp, PasbuTbIXx Ha rpynnbl, YTOObI BbIAEAUTD
KOHKPETHbIE 3/1IEMEHTbI, UCNOob3yemble AN UAEHTUGUKALMM, MAPLIPYTU3aLMN U HAYUCIEHUS NAATHI,
Hanpumep AN UAEHTUOUKALUKM CTPaHbl, HALMOHA/IbHLIX MYHKTOB HasHayeHuAa U aboHeHToB. MnaH
Hymepaumn E.164 He BKAtoyaeT npeduKkcos, cyddumkcos n fobaBoyHol nHbopmaumum, Tpebyemoii gns
OCYLLEeCTBNEHMS BbI30Ba. HaUuMOHANbHBIN NNaH HYMepauun ABASETCA MPUMEHEHMEM MEXKAYHAPOLHOTO
naaHa Hymepaumu E.164 (Ha3biBaeMOro TaK:Ke MeXAyHapOAHbIM MaHOM HYMepaLMW 31eKTPOCBA3N

o6u.|,ero I'IOI'Ib3OBaHMFi) Ha HAUMOHA/IbHOM YPOBHE.
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— nnaH Habopa [ITU-T E.164]: MocnenoBaTenbHOCTb UM KOMBUHAUMA AECATUYHBIX LMdp, CUMBONOB U
OONONHUTENbHOW MHbOPMaUUKM, onpeaenalollas MeTod UCNONb30BaHWA NnaHa Hymepauumu. MnaH
Habopa BKAKOYaeT onMcaHWe MCNoib3oBaHMA npeduKcos, cydduKkcos M AobaBoyHOW MHPOpmaLUK,
KOTOpOe AONONHSAET NAaH HymepaLun n Tpebyetca A1a OCyLecTB/eHMA BbI30Ba.

— OTKpbITbIM NJIaH Habopa: niaH Habopa, Korga nNpu Habope reorpaduUyeckMx HOMepoB
MCNONb3YIOTC HOMEpPA Ha JIoKa/libHOM ypoBHe (Homepa aboHeHToB (SN) 6€3 Koga 30HbI)
M HOMepa Ha HaLMOHANbHOM YpPOBHe.

— 3aKpbITblii NnaH Habopa: nnaH Habopa, NpVM KOTOPOM HauUMOHafbHble (3Hadalime)
Homepa [N(S)N] ncnonbsytotca npu Habope reorpadpuyeckux HOMepoB.

TenedoHHbIA NAaH Hymepauun — cucTema, No3BOAAOWAA NOJb30BaTENAM TesiepoHOB coBepllaTh U
NPUHMMATb MEXAYropoaHble U MeXKAyHapoaHble TenepoHHble 3BOHKU. Kog 30HblI Hymepauun (HasbiBaemblii
ABC gns reorpaduyeckn onpegenaemoit 3oHbl Hymepauun nan DEF — ana reorpadumyeckn He onpeaensaemoi
30HblI HYMepauuM) — 3 AecATMYHbIX 3HaKa Ans Poccuiickon depepaumm — Ta YacTb TenedOHHOro Homepa,
KOTOpas YKa3blBaeT MEXAYyropodHbl y3en cBsA3n. TenedOHHbIMM MaHaMM  HyMepauuu Kogdbl 30H
NPUCBaNBAOTCA MEXKAYTOPOAHbIM Y3/1aM CBA3M, TaK YTO 3BOHALLMIA aDOHEHT MOXKET CBA3aTbCA ¢ TenepoHaMm 3a
npeaenamm CBOEro MecTHOro y3na cBssn. O6bIYHO KOZ, 30HbI, HAX04AWMIACA nepes HOMEPOM, COOTBETCTBYET
onpeaenéHHomy reorpadmMyeckomy MecTomnoIOXKEHUIO.

Pasnn4yatoT OTKpbITbIE M 3aKpbITbIe NJIaHbl HYyMepaumn.

Mpy OTKPbLITOM nsiaHe Hymepauun MecTHoe Te}'IEd)OHHOE coegnHeHne YyCTaHaB/IMBAETCA Ha60pOM
TOJIbKO MEeCTHOIro Homepa 6es Ha60pa HaUMOHa/IbHOTO HOMepa.

Mpy 3aKpbITOM MJaHe Hymepauum Ha6op HaUMOHA/IbHOTO HOMepPa HeO6XO,£l,MM AanAa Teﬂed)OHHOI'O
coegnHeHunA noboro BUAa — MeCTHOro, BHyTpUu3OHOBOIo, mexxayropoaHero.

MeayHapoaHbIi COH3 3/1EeKTPOCBA3M OTAAET MpeAnoyYTeHWe 3aKpbITOMy MaaHy Hymepauuu. B
COOTBETCTBUM C NpuKaszom MuHuHPopmceasn B 2008 rogy Poccua ponxkHa 6blia NONHOCTbIO NeperTn Ha
3aKpbITbI NNaH Hymepauun. OgHaKo No cocToaHuio Ha 20 aBrycta 2013 roga 3aKpbITblii NAaH Hymepaumm 6bin
BBeAEH ToNbKOo B MoCKBe.

ABoHeHTaM, COBEPLUAIOLLMM 3BOHKM BHYTPU CBOEN 30HbI (Hanpumep, aboHeHTam B CBOEM Ke roposae),
06bl4HO He TpebyeTca HabupaTb Kog 30HbL. B mexayHapoAHbix TenedoHHbIX HOMepax Kog, 30Hbl cieayet
HenocpeACTBEHHO 33 MeXAYHAPOAHbIM TenedoHHbIM KOAOM CTPaHbI.

XoTa MexayHapogHblli coto3 anekTpocsasn (ITU) nbitaetcs caenaTb TaK, 4Tobbl MO BCcemy Mupy 6blan
BHeApeHbl eAuHble CTaHAAPTbl AOCTYNa K MEXAYHApPOAHOW U MeXAYropoAHOM CBA3M, 4O CMX NOP B PasHbIX
CTPaHax CyLLeCTBYIOT pas/iMyHble cnocobbl AOCTyna K BHE30HOBbIM 3BOHKam. Hanpumep, ITU pekomeHayerT,
yTOObI AN MeXAYHAPOAHOro JoCTyna ucnonb3osanca Kog 00. OaHaKo 3TUM peKoMeHAauMM AEeUCTBYIOT He BO
Bcex rocygapcteax. Hanpumep, CLUA u KaHaga wcnonb3ytoT CeBepoaMepuMKaHCKUMI MJaH Hymepauuu co
CBOMMMU NpaBunamu. Poccusa TakkKe UCNonb3yeT CBOW cnocob gocTyna (Yepes «BOCbMEPKY»).

MeayHapoaHbli NaaH Hymepauuu ycTaHaBAuBaeT TenedoHHble KoAbl CTpaH, TO ecTb KoAbl,
onpeaenatolme Uesble CTpaHbl AW rpynnbl cTpaH. CTaHaapT E.164 perynunpyeT TenedoHHble KoAbl CTpaH Ha
MeXAYHAapO4HOM YPOBHE M YCTaHaB/AMBaeT MaKCMMasibHYO AJIMHY MOJAHOrO MeXAyHapoaHOro tenedoHHOro
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Homepa. Kaxpas cTpaHa cama yCTaHaB/MBaEeT HymMepaumio BHyTpW cBoel TenedoHHOM ceTu. B pesynbraTe,
pernoHasnbHble Kogbl 30H MOTYT UMETb:

e GMKCUPOBaHHYIO AANHY, Hanpumep, 3 undpbl B CLUA, KaHage, Poccuun, 1 undpy B ABCTpanuu;

e ePeEMEHHYI0 AAMHY, Hanpumep, oT 2 Ao 5 umdp B FrepmaHum n Asctpun, ot 1 Ao 3 undp B AnoHuu, 1
nnun 2 umdpsol 8 U3panne;

e 1M60 MOryT ObITb BK/IIOYEHbI MPAMO B HOMep aboHeHTa, Kak, Hanpumep, B McnaHum nam Hopeserum —
3TO Ha3blBaeTCA «3aKpbimbil» NaaH Hymepauun. B HeKoTopbix cnydyasax HeobxoaMmo Bcerga HabupaTb U Kop,
BbIXOZla Ha MeXayropoAHyto cTaHumio (B EBpone 0bbiuHO 0): Tak npoucxoant B benbruu, Lseiiuapuu, KOAP.

O6bI4HO Koabl 30H OMPeaenAloT U CTOMMOCTb 3BOHKA. 3BOHKWM BHYTPW CBOEM 30HbI UAM HebonbLuoW
rpynnbl COCEAHMX WM MEPEKPbIBAIOWMX APYr APYra 30H CTOAT HAMHOMO MeHblUe 3BOHKOB 3a Npesesbl TakoM
30HbI WK TPyNnbl 30H. Kpome Toro, cyLecTByOT crieunasnbHble Koabl 30H AnA 6ecniaTHbIX U NAaTHbIX 3BOHKOB,
[ON17 3BOHKOB B COTOBble CeTu cBA3W. CyLLECTBYIOT TaKMKe MCK/IOYEHUA: B HEKOTOPbIX CTpaHax (Hampumep, B
M3panne) 3BOHKKU TapudULMPYHOTCA MO OAHOW CTOMMOCTM HE3aBMCMMO OT TOrO, KyZa 3BOHMT aboHeHT, a B
Apyrux (Hanpumep, B BenIMKobpuTaHUK) Kog, 30Hbl 06bIYHO AeNNTCA Ha ABE YacTu C Pa3sHOM CTOMMOCTbIO.

Mpy OTKPLITOM NJiaHe HyMepauum MecTHoe TesnedpoHHoe coeauHeHWe ycTaHaB/MBaeTcA Habopom
TOJIbKO MECTHOro Homepa 6e3 Habopa HaLUMOoHaNbHOTO HoMepa.

Mpy 3aKpbITOM MaaHe Hymepauuy Habop HaUMOHaNbHOrO Homepa Heobxoaum aAna TenedpoHHOro
coeamHeHuA Nt060ro B1Aa — MECTHOro, BHYTPU30HOBOTO, MEKAYropoAHero

3aKpbITbIA NaH Hymepauuu noapasymMeBaeT, KpOMe MpoYero, CTaHAaPTHYH AAMHY aboHEHTCKOoro
HOMEpPa, M B 3aKPbITOM MJaHe Hymepauuu BO BCeX Cay4asXx MCMO/b3yeTcs NojHbIA Habop HoMepa, BK/IoYan
3BOHKMW BHYTPW 30Hbl M MECTHbIE BbI30Bbl. Takue naaHbl TPAANLMOHHbI A1 HEGOMbLINX CTPAH M TEPPUTOPUNA,
KOrga KoA 30Hbl He ucnosb3yetcA. Kpome TOro, WCNO/Mb30BaHWE 3aKpbiTbiIX MAAaHOB HyMepauuu
pacnpocTpaHeHo B cTpaHax, rae TPaaMUMOHHO pa3BMBanach cuctema aboHEHTCKMX HOMEpPOB CO CTaHAapTHOM
ANVHOW. MHorMe cTpaHbl MAYT MO NYTU NPUCOeAUHEHNA KOAA 30HbI K aBOHEHTCKOMY HoMepy.

K npenmyLuecTBam OTKPbITOroO MaHa HyYMepauum MOXKHO OTHecTu yaobctso Habopa aboHeHTamn 6onee
KOPOTKUX MECTHbIX HOmepoB. OgHaKO MOBCEMECTHOE WCMOAb30BaHME MOBMAbHLIX TenedoHOoB, KoTopble
NO3BONAIOT OAMHAKOBO NEMKO XPaHUTb U MOJHbIE U KOPOTKME HOMEPA B 3aMMCHOM KHWUMKKE CyLLeCTBEHHO
ynpowaetr aboHeHTam MCMO/Ib30BaHME HOMEPOB B 3aKPbITOM MJiaHe. OAHAKO 3TO He YMEeHbLUUT 3aTPyaHEeHUs
nonb3oBaTenei cTalMoHapHbIX TefiepoHOB, TAKCOPOHOB U LIEHTPOB CBA3M.

K npeuvmyliectBam 3aKpbITON HyMepauuu A8 KOHEYHOro noTpebutensa ycnyru cBA3W MOXKHO OTHECTM
BO3MOXXHOCTb JIETKOro nepesosa /toboro HauMoHaIbHOTO HOMepPa B MeXAyHapOoAHbIN GopMaT N UCKAIOYEHUA
HeOoAHO3HAYHOCTU KOPOTKOro Homepa.

Poccua TakKe nocteneHHO nepexoamT Ha SaKprTbIVI NnaH Hymepauunun.

Mpu OTKPLITOM NNaHe Hymepauuu ecTb pasanume Mexay Habopom HOmepa Mpu 3BOHKAX BHYTPU
TenedoHHOI 30HbI, 33 €€ Npeaenbl U ANA MEXAYToPOAHMX 3BOHKOB. [p1 3BOHKe «BHYTPU KoAa», B npeaenax,
HanpvMep, ropoAa, HY}KHO NPOCTO HabpaTb HOMepP, HO NPM 3BOHKe 33 Npeaebl 30HbI HYXXHO HabupaTb eLwé u
Koa. Kak npasunio, Nnpu 3B0OHKe 33 NpeAesbl 30HbI HYXKHO nepej, KoAOM HabupaTb eLé 1 «BbIXOA, Ha MEXropoa»
(06bI4HO «0», B Poccumn — «8»).
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OTKpbITbIA NAaH Hymepauuu, PasBMBLUMIACA Napas/iefibHO B PasHbIX CTpPaHaX, He CTaHAApPTU3MPOBaH.
[NVHa Kofda M MecTHOTro Homepa B HEM MOXKeT BapbUpOoBaTh.

3aKprTbIE NAaHbl HYymepauuu, B LETIOM, UCMONIb3YIOTCA PEXKE, HEM OTKpPbITbIE.

Huyke npueeaeHbl TEPMUHBI ANA OBLMX U KOHKPETHBIX PECYPCOB, UCMOJIb3YEMbIX B PA3/IMYHbIX MAaHAX.
Ha pucyHke, PucyHoK 1.8, gaetcsa npumep pasnnydHbIX MAeHTUGUKATOPOB, U3 NNaHA Hymepauum E.164.

_-{__{_{__{__{__{__7_ - / i _7__7___7___7___7--7__-7__
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PucyHok 1.8 — 0603HayeHuns naeHtnomKkaTopos B E.164

agpec: Aagpec onpeaensetr KOHKPETHbIA MyHKT 3aBepLlUIeHMA B CETU U MOXKET ObiTb MUCNONb30BaH ANs
MapLipyTU3auMmM K 3ToMy GM3MYECKOMY MU JIOTUYECKOMY MYHKTY B pPaMKax CETU O6LLEero nosib3oBaHUA UK
YyacTHOWM ceTu.

KoA: 3HaK WAM NoC/iefoBaTe/IbHOCTb 3HAKOB, UMOP WAM CUMBO/IOB, MCMONb3YEMbIX B KayecTse
naeHTudmKartopa.

HaMmeHoBaHue gomeHa [ITU-T E.910]: ByKBeHHO-UNPPOBOE HAaMMEHOBAHWE, KOTOPOE B COYETAHUU C
HaMMeHOBaHMeM AOMEHA MHTepHeTA Bbiclwero yposHs (TLD) npeactasnseT coboi yHUKanbHOE HAaMMEHOBAHWE,
COCTOALLLEee U3 NOC/IeA0BaTEIbHOCTM METOK OT y3/1a B KOPHE AlOMEHA 0 KOPHA BCeM APeBOBUAHOM CTPYKTYpPbI C
TOYKaMM, Pas3aenAoWnUmMmn MeTKHU.

Homep E.164: MNocnenoBaTebHOCTb AECATUYHDBIX LMdP, OTBEYAOLWAA TPEM XapaKTEePUCTUKaAM CTPYKTYpbl,
O/MHbl U eQUHCTBEHHOCTM HOMepa, YKasaHHbim B [ITU-T E.164]. Homep cozepXuT uHPopmaumio,
HeobxoAMMYIO A1 MapLIPYTM3aLMM BbI30BAa KOHEYHOMY MOJ/Ib30BaTENI0 UM B TOYKY NPEAOCTaBAEHUA YCAYIU.

HOMeEp 3KCTPEHHOrO BbI30Ba: TO/IbKO HALMOHA/bHbIN HOMEp, pacnpeaeseHHbl B HaLMOHabHOM NaaHe
Hymepauum Aaa obecneyeHMsa BO3MOMKHOCTM OCYLLECTBIEHUA 3SKCTPEHHbIX Bbi30BOB. O6bIMHO HOMep
3KCTPEHHOTO BbI30BA — 3TO COKPALLLEHHbIM KoA,. CTpaHbl C 06begMHEHHbIMW NAAHAMU HYMepaLumn MoryT UMeTb
TOT K€ HOMep, pacnpese/ieHHbIN B KaXKaoM CTpaHe B KaYecTBe HOMepa 3KCTPEHHOTO BbI30Ba.

reorpaduueckuii Homep (FH) [b-ITU-T E.164-Sup.2]: Homep E.164, KOTOPbIN COOTBETCTBYET OTAENbHOM
reorpaduyeckoi 30He.

rno6anbHblii Homep: CM. «MeXKAyHapoaHbli Homep E.164».

unaeHtupukatop (ID): MocneposaTenbHOCTb UMdpP, 3HAKOB WM  CMMBOJIOB, MWCMONb3yemas And
0AHO3Ha4YHOW naeHTMdMKauMM aboHeHTa, MONb30BaTENA, SEMEHTA CeTU, PYHKLMMU, OOBbEKTA CETH, YCAYTU UM
npunoskeHuna. NaeHTMduKaTopbl MOTYT UCNOAb30BATLCA A8 PEFUCTPALMM UAU CAHKLMOHNPOBaHWUA. OHU MOTyT
6bITb IM60 06LWEero nonb3oBaHUA AAA BCEX CEeTel, WAM YacTHbIMW ANA KOHKPETHOW ceTu (4acTHble
naeHTMOMKaTopPbl 06bIYHO HE PACKPbIBAKOTCA TPETbUM CTOPOHAM).
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MeXAyHapoaHblii Homep E.164; meXKAyHaApoAHbIA HOMep 3NeKTPocBA3M ob6wero nosb3oBaHUA;
MeXAYyHapoAHblA Homep: ocnesoBaTeNbHOCTb AECATUYHBLIX LMdp, KOTopaa AnA reorpaduyeckoro Koaa
CTpaHbl 04HO3HAYyHO onpeaenseT aboHeHTa WKW NYHKT NpeaocTaBaAeHua ycayru. B cnyyae Koga rnobanbHom
YCAYrY OH naeHTMdunUmMpyeT aboHeHTa 3Tol cnyxbbl. B cnyvae cetelt oH naeHTUdULMpyeT aboHEHTa 3TOM ceTu.
MexayHapoaHbIi HOMep 3aneKkTpocBsa3m E.164 moxKeT AelcTBOBaTb B «POAM» HAaUMEHOBaHWA M agpeca.
MepeHOCMMOCTb YMEHbLUAeT posib HOMepa B KayecTBe agpeca. Homepa Bce B H6onbluel cTeneHn BbICTYMaOT
TONbKO B PO/IM HAMMeHOBaHMA. Homep, KOTOpPbIA BKAKOYAET Kog, CTpaHbl M nocneaytowme undpbl, HO He
MeXAYHapoAHbIN npeduKe, CoaepXKUT MHPOPMALMIO, HEODXOAMMYIO ANA MapLpyTU3auuM Bbi30Ba B 3TOT
MYyHKT 3aBeplleHnss B CeTU o0bLWero mnosib3oBaHMA (OH MOXKET TaKKe cofepKaTb [AOMOJHUTENbHYIO
MHbOPMaUMio, HeobxoAMMylD /8 HanpaB/NeHWs Bbi30Ba B YacTHyl0 ceTb). WMHorga ero HasbiBatoT
"MexkayHapogHbim Homepom". Yto Kacaetca [b-IETF RFC 3966], KoTopbid onpegenser obo3HayeHue
naeHtnpukatopa URI tel gna TenedoHHbIX HOMEpPOB, TO MexAyHapodHbii Homep E.164 HasbiBaeTcs
rno6anbHbIM HOMEPOM.

Me}KAYyHapoaHblA HomepHoi pecypc [ITU-T E.190]: HomepHoi pecypc, nonyyaembii U3
MEXKAYHAPOAHOro NnjiaHa HOMepoB M HazHayaembli MCI-T, Hanpumep [ITU-T E.164] n [ITU-T E.212].

MeCTHbIW Homep: CM. «HaUMOHaNbHbIM HoMep E.164» U «TONbKO HaLMOHA/bHbIA HOMEP».

MSISDN (Homep LLCUC mobunbHoro aboHeHTa); Homep MobunbHOro aboHeHTa B cnpaBoYHUKe: Homep
E.164 MmobMnbHOro aboHEHTa, NCMO/b3YEeMbI Bbi3blBatoOLLEN CTOPOHOM A/1A YCTAHOBJAEHMA BbI30BA KOHEYHOTO
nonb3oBaTens.

HaumeHoBaHMe: HaumeHoBaHWE — 3TO COYETaHME 3HAKOB, KOTOPOE UCMOAb3YeTCa ANA uaeHTUdUKauum
06beKToB (Hanpumep, aboHEHTa, CETEBOrO 3/1eMeHTa). 3HaKM MOTYT BK/IOYaTb YMcNa, BYKBbI U CUMBObI.

HauuMoOHanbHbIi Homep E.164: AAMMHMCTPATOP HaUMOHANbHOIO MAaHa Hymepauuu onpegensert
HauMoHaNbHbIA nnaH Hymepauun (NNP) M HauuoHanbHbIt nnaH Habopa. 3TW NAaHbl OCHOBaHbl Ha
PekomeHgaumm [ITU-T E.164] 1 cOOTBETCTBYIOT €M, U ONpenenatoT NpeduKcbl, TONbKO HALMOHANbHblIE HOMEPA,
M TO, KaKMM 06pa3om HauMoHabHble GopmaTbl (Ha MECTHOM U MEXAYHAPOAHOM YPOBHAX) MeXAYyHapOAHbIX
HomepoB E.164 cdopmmpoBaHbl U pacnpegeneHbl. Ha HaumoHanbHOM ypoBHe Homep E.164 dopmupyeTcs ¢
nomolubio dopmaTa HaumoHanbHoro (3Hadvawero) Homepa [N(S)N], To ecTb HaUMOHaNbHOIO KoZa Ha3HaYeHun
(NDC) 1 Homepa aboHeHTa (SN), He BK/OYasA, €CIM UMEETCH, HaUMOHaNbHbIN (MarncTpasnbHblii) npedukc. B
HekoTopbix cnydaax NDC MoKeT oTcyTCTBOBaTb MM cocTaBasaATb Yactb N(S)N, B atom cnydae N(S)N u SN
cosnagator. B [b-IETF RFC 3966], KoTopblii onpegenser obosHauyeHue uaeHTuduratopa URI tel ana
TenedOoHHbIX HOMEPOB, HaLMOHaNbHbIA HOMep E.164 Ha3biBaeTcs O4HUM TUNOM MECTHOIO HOMepa.

TONbKO HaUMOHanbHbIA HOmep: Jlloboit Homep TenedoHa, onpeneneHHbIM B pamKax HaLMOHANbHOMO
nnaHa Hymepaumm (NNP), KOTOpbIM MCNOb3YETCA U ABAAETCA 3HAYalUMM TOIbKO B HALMOHA/JbHOM MaHe
Habopa W He AOCTUXKMM M3-3a rpaHuLbl. TaKne Homepa He OTHOCATCA K MeXAYHAapOAHOMY MAaHy Hymepauuu
E.164 1N He COOTBETCTBYHOT CTPYKType MerKAyHapoAHbix HomepoB E.164, onpegeneHHbix B [ITU-T E.164].
CTpaHbl B 06beANHEHHOM M1aHE HYMepaLMM MOTYT MMETb Pas/iMyHble TO/IbKO HaLMOHanbHble Homepa. B [b-
IETF RFC 3966], KoTopbln onpegensetr obosHauyeHne maeHtudurkatopa URI tel ana tenedpoHHbIX HOMeEpPOB,
HaLMOHaNbHbIN Homep E.164 Ha3biBaeTCA OAHUM TUNOM MECTHOFO HoOMepa.

Hereorpaduueckunt Homep [b-ITU-T E.164-Sup.2]: Homep E.164, KOoTOpbIi HE MMeeT reorpaduryeckoro
3HAYeHMUA.

Homep [ITU-T E.191]: Homep — 3TO NocnenoBaTeNbHOCTb AECATUYHBIX LNbP.

agpec MaplipyTUsauuu; HOMep MaplipyTusaumm: Aapec/Homep, MPUMEHAEMbIA TOMbKO B LEeNsax
MapLpyT13aLMM U He M3BECTHbI KOHEYHbIM MO/b30BaTe/IAM, KOTOPbIA MOJYYaeTcd U UCMO/b3YeTCA CeTbto
3/71eKTPOCBA3N 06LWEro No/b3oBaHWA ANA MapLPyTM3auMM Bbi30Ba/CeaHca B MyHKT 3aBeplueHUs CeTu. IToT
aapec/Homep MoXKeT 6bITb MCMO/Ib30BaH TaKKe 419 MapLpPyTU3aLMn BbI30BOB Ha NepeHeceHHbI Homep.
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Homep ycnyrm [b-ITU-T E.164-Sup.2]; yHuBepcanbHblih Homep ycayru: Hereorpadpuueckmuin Homep E.164,
pacnpeaeneHHblli KOHKPETHOM KaTeropum ycayr.

COKpalyeHHbli Kog: [MocneposBatenbHocTb UMPpP B  HauMOHaNAbHOM nNnaHe Hymepauumn (NNP),
onpeaensemans agMWHUCTPATOPOM HAUMOHANLHOIO MJ1aHa, KOTOPas MOMET MCMOMb30BaTbCA B KadecTse
MONHOW Moc/ieAoBaTebHOCTM Habopa B ceTAX O6LLero nonb30BaHWA ANA AOCTyna K KOHKPETHOMY Tuny
ycayrn/cetn. [1MHA COKpalWeHHOro Koga o6blMHO Kopoye Homepa aboHeHTa. B HeKOTopbIX CTpaHax Mau B
CTpaHax 06beAMHEHHOro MaaHa HyMepauun COKPALLEHHbIN Ko MOMKeT OblTb TONbKO HaLMOHa/lbHbIM
HOMEpPOM.

ngeHtudukatop URI tel: MaeHTnudukatop URI tel ssnsetca npeacraBneHnem Homepa E.164 nam 1onbKo
HaLUMOHAaNbHOrO HOMepa C onpeaeniemon KOHTEKCTOM MHbOopMaumen curHanmusaumm. 31o ogHa ms cxem URI,
KoTopas nepeHocuT TenedoHHble HOMeEpa B KOHTEKCT npotokona SIP u onpegenser mnaeHtudukartop,
CBA3aHHbIN C NYHKTOM 3aBeplueHna cetr (NTP) uam ycayroii/npunoxeHmem.

TenepoHHbIAW HOMep; HOomep TenedpoHa; Homep B cnpaBouyHuKke (DN): Homep, nonyyeHHblli B
COOTBETCTBMM C MAaHOM Hymepaumn E.164, mMcnonb3yemblil Bbi3biBalOWEW CTOPOHOM ANA YCTaHOBAEHMSA
COeANHEHNA C KOHEYHbIM MONb30BaTeNieM MU YCAYro. ITOT HOMep MOXKeT BbiTb TaKKe WCNOoNb30BaH ANA
YCAYr NpeacTaBieHUA, TakUX KaK npeacTtaBaeHue MaeHTUOUKaUMM NMHUK Bbi3biBatowero aboHeHTta (CLIP) n
npeacrasneHne naeHTMdUKaumMm AMHUN coeauHeHHoro aboHenTa (COLP), a Take MoKeT 6bITb ony6/1MKoBaH B
Pa3INYHbIX CPaBOYHMKaX U/UAN CNPaBOYHO-UHDOPMALMOHHbIX CAYyXKbBax.

1.1.6.1 OnpepeneHne TepMMHOB ANA CTPYKTypbl WU nopapasaenos
KOHKpPEeTHbIX pecypcos

[aHHbI pa3gen BKAYAET TEPMWUHbI ANA  CTPYKTYpbl M NOAPa3LeNioB KOHKPETHbIX Pecypcos.
KoHuenTyanbHaa Auarpamma, HUXKe, [JaeT Mpumep B3aMMOCBA3EN A1A CTPYKTYpbl M Noapas3fenos
MeXayHapoaHoro Homepa E.164.

Kog 30Hbl: CoyeTaHMe HauMoHanbHOro (MarmctpanbHoro) npedurkca u Koga marmctpanbHon nnHum (TC),
KOTOPbI OnpeaenserT KOHKPETHbIM reorpaduyecknii  paioH/30HY Hymepauuu HauMOHaAbHOrO MaaHa
HyMepaLumu.

Koa cTpaHbl (CC): Koapl CcTpaH UCMONb3YIOTCA ANA OnpefefieHNs KOHKPETHOM CTpaHbl, CTPaH B pamKax
06beaANHEHHOrO NiaHa Hymepauuu, oTAe/IbHOM reorpadmMyeckoin 30HbI, rPyNMbl CTPaH, CeTU AN rnobanbHbIX

ycayr.

MeXKayHapoaHbiii npedukc [ITU-T E.164]: Uudpa nanm kombuHauusa undp, UCcnonblyemMbix A1A yKasaHUs
TOrO, YTO CAeAyoWNiA ganee HOMep ABAAETCA MeXAYHAapOoAHbIM Homepom E.164.

KoA4 CTpaHbl nogBu}KHou cBasu (MCC) [ITU-T E.212]: Kog MCC naBndetca nepsBbim nonem [IMSI
(merkayHapoaHOU MAEHTUYHOCTM MOOBUABHOTO aboHEeHTa), COCTOMT M3 Tpex undp U onpenenser CTpaHy.
Oupektop BCO MOMET Ha3HauuTb TOW MAM WUHOKN cTpaHe 6onee ogHoro MCC. Kogamu MCC cepum 90x
ynpasndaet AupekTtop BCI.

HaLUMOHaNbHbIN Kopa, NyHKTa Ha3HauyeHua (NDC): Mone Koaa, MCNoOAb30BaHWE KOTOPOrO BO3MOXHO Ha
HaUMOHa/NbHOM YPOBHE, B MEXAYHapOAHOM MjaHe HyMepaLuu 31eKTPocBa3n obliero nonb3osaHua (ganee
YyNOMUHaEeTCa KaK "MexayHapoaHblii nnaH Hymepauum E.164"), KoTopoe B codeTaHUU C HOmepom aboHeHTa
(SN) coctasnaeT HalUMOHanNbHbIN (3HavalLMl) HOMepP MexayHapoaHoro Homepa E.164 ana reorpaduyeckmx
30H. Kog NDC morKeT 6bITb AecaTUYHOM UMdpon Uamn coyeTaHnem AecATUYHbIX umbp (He BKAOYan Kakoh-1nmbo
npedurKc), onpeaensaowmnx 30HYy Hymepauum B npegenax CTpaHbl (MAW Fpynnbl CTPaH, BXOAALWMX B OAMH
06beAMHEHHbIN NIaH HYMepaLuun, A oTAeNbHOM reorpaduyeckoin 30Hbl) U/ mam cetb/ycayru.
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HaLUMOHaNbHbIN (3Hauyawmin) Homep [N(S)N]: YacTb mexxayHapoaHoro Homepa E.164, KoTopas cneayet
33 KOZOM CTpaHbl Ana reorpadMyeckmx 30H W onpegenieHa B HAUMOHANbHbIX MJlaHAaX Hymepauuu.
HaunoHanbHbIN (3HaYaLWKMM) HOMEpP COCTOUT M3 HAUMOHANbLHOIO Koda NyHKTa HasHadeHua (NDC), ecam umeer
MecTo, U Homepa aboHeHTa (SN). B HekoTopbIx cnydasx NDC mMoXKeT OTCyTCTBOBaTb MM COCTaBAATb YacTb SN, u
B Takom cnydae N(S)N 1 SN cosnagatot. dyHKuma n popmat N(S)N onpeaenatorca Ha HaUMOHAIbHOM YPOBHE.

HaUMOHaNbHbIK (MarucTpanbHbi) npedpukc: Lndpa nam kombuHauusa undp, onpeaensemble B naaHe
Habopa u 1cnosibayemble Bbi3blBalOLWMM abOHEHTOM, KOTOPbIM OCYLLLECTB/IAET BbI30B aboHEHTa B CBOEN CTpaHe,
HO 3a NpeAenammn CBOEM 30Hbl HYMepaUuHn.

npeduKc: MNpeduKc ABNAETCA yKasaTeNem, COCTOAWMM W3 OOHOM WMAN HECKONbKUX uudp, KoTopble
Mo3B0/IAIOT BbIGMpPaTb PasMyHble TUMNbl GOPMaTOB HOMEPOB, ceTei u/man ycayr. NMpeduKcobl ABAAIOTCA YacTbio
naaHa Habopa M He COCTaBAAIDT YacTb NJIAHA HYMepaLMu.

Homep aboHeHTa (SN): YacTb Homepa E.164, KoTopas naeHTUdUUMpyeT aboHeHTa B Kakolh-1Mbo ceTu
NN 30HEe HYMepaumu.

Kog maructpanu (TC) [ITU-T E.164]: Uudpa unm coyetaHme umdp, He BK/IIOYAIOLWME HALMOHANbHbIN
(marucTpanbHblit) npeduKe, KOTopble ONpeaenaloT 30HyY HymepaLumu B Npeaenax CTpaHbl (MaM rpynnbl CTPaH,
BXOAAWMX B 0OBEAMHEHHbIM NAaH HYMepaumun, UM KOHKPETHOWM reorpaduyeckolt 3oHbl). Kog maructpanm
OOJ/IKEeH MCMNo/sib30BaTbCA Mnepes, HOMEPOM Bbi3blBaeMOro abOHEHTa, eC/IN Bbi3blBAIOWMIA U Bbl3biBaeMbIi
abOHEHTbl HaxoAATCA B Pa3HbIX 30HaX Hymepaumn. Kog marucTpanm ABNAETCA YaCTHbIM C/lydaem NpUMeEHEHUs
NDC.

1.1.6.2 OnpepeneHne TEepPMUHOB, KacalowWwmuxca  aAMUHUCTPATUBHbIX
aACneKToB NJ1IaHOB U pecypcos

agmuHuctpaTtop: OpraHusaums Ha rnob6anbHOM, PErMoHabHOM MU HaLUMOHa/IbHOM YPOBHSX, KOTOPOM
NMopy4YyeHo ynpas/ieHNe Pecypcom, noaydyaemMbiM U3 MeXAyHapPoAHOro niaaHa HymepaLuum, HauMeHOBaHUA UK
ajpecaumu.

pacnpeaeneHue: poLecc OTKPbITUA HOMEPHOro pecypca, HAMMEHOBAHUA MAW agpecauny B naaHe C
LLe/1bio ero MCMNoJIb30BaHMA YCNYTO 3NEKTPOCBA3M B KOHKPETHbIX ycnoBuax. Camo pacnpegeneHue ewe He faet
npas nbomy nonvsosatento, byab TO onepaTop, MOCTaBLUMK YCAYT MAW KTO-AMBO elle, Ha MCNo/b3oBaHUe
pecypca.

A4MUHUCTPATOP HAUMOHA/NbHOrO nnaHa Hymepauuu [ITU-T E.212]: OpraHusauus (Hanpumep,
HaunoHanbHbIN PerynATopHblA opraH/agMUHUCTPALMA), 3aHMMAIOWAACA YNPaBAEHUMEM HaLMOHANbHbIMU
naaHamuM HaMMeHOBaHUA, Hymepauumn 1 agpecaumu.

30Ha Hymepauuu: Neorpadunyeckan 30Ha, OXBaYeHHAA HALMOHANbHbIM KOAOM MyHKTa HazHavyeHus (NDC)
WM KOOOM 30Hbl B pamMKax HaLMOHaNbHOTO NiaHa HyMepaLmu.

onepatop [ITU-T E.212]: 3KcnayaTauMoHHas opraHuM3auua, NpeaocTaBAAlollas CETU 3/1eKTPOCBA3U
061Lero NoAb30BaAHNA UM YCYTU CETEN NEKTPOCBA3N OOLLLErO NONb30BAHMA.

AManasoH, nocnefoBaTenbHOCTb: Habop HenpepbiBHbIX HOMEPOB MAM agpecos, Onpeaensiemblx
nepsoli(bimun) undpoii(amu) (Hanpumep, ananasoH 1XX).

BO3Bpar: [lpouecc, ¢ NOMOLLbIO KOTOPOro yFlOnHOMO‘-IeHHbIVI IMWaeTCA NpaBa NPUMEHATb I'IpMCBOGHHbIVI
HOMep, HAauMeHOoBaHWe UaKn agpec. Pecypc moxeT Mcnonb3oBaTbCa ANA 6y,a,yu.|,ero BO3MOXHOIo NOBTOPHOro
npucBoeEHUA.
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pecypc: Kopgbl, HOMepa, HaMMEHOBAHMA, agpeca W WAEHTUOUKATOPLI, WCNOJb3yemble Npu
NpegoCTaBAEHUM YCAYT 3NEKTPOCBA3M WM NPU 3KCMIyaTauumn ceTel 3/1eKTPOCBA3N, NPeLoCTaBAOWMX Takme
ycnyru.

B PekomeHgaummn MC3-T E.164 npeacTaBaeHbl CTPYKTYpPa U GYHKLMW NATU KaTEropuii HOMepPOB, KOTopbIe
NCNO/b3YOTCA B MEXAYHAPOAHOM 3/1eKTPOCBA3KN 0OLWEero Nonb30BaHMA:

ANA reorpaduyeckmx 3oH,

— rnobanbHbIX yCayr,

ceTen,

rpynn ctpaH (GoC)
—  WCTOMHWMKOB ANA PEeCcYypCoB A8 UCMbITaHUMA.

Ona Kaxkgom 3 asTUx KaTeropuii AeTain3mpoBaHbl KOMMOHEHTbI CTPYKTYPbl HYMepPaLumn 1 onnucaH aHaams
umodp, HEOHXOAMMbBIX A1A YCNELWHON MapLUPYTU3aLLMM BbISOBOB.

1.1.6.3 MexgyHapoaHblit Homep MCI-T E.164 gna reorpaduyecknx 3oH

MPUHUMNbI, KPUTEPUM U NpOLEeaYPbl ANA MPUCBOEHUSA MeXAyHapoaHbiXx Homepos MCI-T E.164 ana
reorpadumyeckmnx 3oH usnoxkesol B [ITU-T E.190] u [ITU-T E.164.1].

KoO cmpaHsi 0518 eeoepaguvecKux 30H

Kog, cTpaHbl ucnonb3yetcs pasa Bblbopa cTpaHbl HasHadeHual ( TO ecTb CTpaHbl, B KOTOPOW
3aperncTpupoBaH UAEeHTUOUUMPOBAHHbIA abOHEHT, WAW CTpaHbl, FAEe HaXOAMUTCS NYHKT AOCTaBKU AaHHOM
ycnyru). AnvHa Koaa coctasnseT oT 1 ao 3 umdp.

HayuoHanbHsIli (3Hayawuli) Homep

MC3-T pekomeHayeT, 4Tobbl MaKCMMAa/IbHOE KOJIMYECTBO UMbpP HauMOHaNAbHOro (3Havalwero) Homepa,
N(S)N, coctaBnsno 15— n, rae n — KonmMyecTso umbp Koga CTpaHbl.

Homep N(S)N mcnonbsyetcsa, 4tobbl BbibpaTb aboHEHTa Ha3HayeHus (B NyHKTe 7 TepMuH "aboHeHT"
03HayYaeT YenoBeKa-aboHeHTa MK NYHKT AOCTaBKKM ycnyru). OaHaKo nNpu Bbibope aboHeHTa Ha3HaAYeHUA MOKET
BO3HWKHYTb HEO6XOAMMOCTb BblBOpa CeTU HasHayeHuA. a8 Toro 4Tobbl OCyLWEecTBUTL 3TOT BbIGOP, Noae Koaa
N(S)N cogep»uT HauMoHaNbHbIN KoA NyHKTa HasHadeHua (NDC), 3a KoTopbim cneayet Homep aboHeHTa (SN). B
HEKOTOPbIX HaLMOHanbHbIX npumeHeHuax NDC n SN MoryT HeAenMmOo COeaMHATLCA C Lenblo chGopMMpPoBaThb
eAMHYI0 COCTaBHYI0 NOCNeA0BaTeIbHOCTb Habopa.

Mone NDC (ecan OHO MCMONb3YeTCA) AOMKHO MMETb NEPEMEHHYIO ANUHY, 3aBUCALLYIO OT TpeboBaHMit
CTpaHbl HasHauyeHuA. CTpykTypa NDC MOXKeT 6bITb 04HOW U3 CAeAyHoLMX:

a) Koa, ceTn HasHadeHua (DN), KoTopbli MOXKeT 6biTb MCMNO/b30BaH AnA Bblbopa CeTM HasHayeHwus,
ob6cnyxunBatoLLeit aboHEeHTOB HasHaYeHus;

b) ko maructpanu (TC);

c) ntobas KombUHaLMA Koaa ceTy HasHadeHuA (DN) n Koga maructpanu (TC).
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Koabl NDC reorpaduyeckoro Koga CTpaHbl MOTYT COCTOATb M3 OAHOW M3 BbIWEYKa3aHHbIX CTPYKTYP MAU
APYrUX CTPYKTYpP, onpeaesieHHbIX agMUHUCTPATOPaMM HaLMOHaIbHOTO M1aHa HYMepauuu.

MNocneposatensHoctn DN-TC n TC-DN onpenenatotca Ha HaUWMOHANLHOM YpoBHe. PasfinyHble BapuaHTbl
NDC (TC/DN) noKasaHbl Ha puUcyHKe, PucyHok 1.9:

ccC NDC SN

Mage. (15 —n) mmgp
orlood | L, HaimosaneHeIi (3HagaImHi) HoMep
mHpp

Y

Make. 15 madp

Mexayraponseii Homep MC3-T E. 164
1A TeoTpadIecKHx 30H

.

E.164 F1
PucyHok 1.9 — CTpyKTypa mexkayHapoaHoro Homepa E.164 ans reorpadmyeckmx 3oH
lpe
CC — Kog, ctpaHbl gns reorpadpmMyeckon 30Hbl;
NDC — HaumMoHanbHbI Ko4 NYHKTA Ha3HayeHus;
SN — Homep aboHeHTa;
n —Yuncno umdp B KOAe CTpaHbl.

HaunoHanbHble U mexayHapoaHble npeduKcbl He ABASIOTCA YacTbio MeXKAyHapogHoro Homepa MC3-T
E.164 ana reorpaduyeckmx 3oH.

MNpedwuKcnbl
lNpumeHeHusa

MpedunKcbl He ABAAIOTCA YacTbio MeXayHapoaHoro Homepa MC3-T E.164 M He nepeparoTca Yepes
MeXAyHapogHble rpaHuubl. Bonpoc o nepepaye npeduKCOB Mexay BHYTPEHHMMM CETAMM peLllaeTca Ha
HaLMOHabHOM ypoBHe. MpedUrKCbl MOTYT TaKKe MCNO/Ib30BaTbCA HA HALMOHA/IbHOM YPOBHE Ans Bblbopa cetu
W onepartopa ycayr.

HayuoHanbHbIl (MaaucmpansHsili) npegukc

HauuoHanbHbI (MarncTpanbHbiii) npedumke He BKatodeH B N(S)N. CooTBETCTBEHHO, B MeXKAyHapoAHOM
ycayre HauMoHanbHbIN (MarnctTpanbHblin) npeduKe cTpaHbl HazHauyeHUsa He Habupaetca. CnesyeT OTMETUTb, UTO
B HEKOTOpPbIX CTpaHax C/IOXKMNAcb MPaKTUKa CuYUTaTb HA HaUMOHANbHOM YPOBHE, YTO HaLMOHA/bHbIN
(marucTpanbHbiii) npedUKc BKAOYEH B HaUMOHaAbHbIA NAaH Habopa, KOTOPbIA B 3TOM Caydyae He ABAseTca
N(S)N. MoaTtomy cnegyeT NPoBOAUTL YETKOE pas/iMumMe Mexay NoaobHbIM HaLMOHaNAbHbIM onpeaeneHuem uam
HaUMOHaNbHOW MpaKTUKOW U onpegeneHvem MCI-T, KoTopoe OeACTBYEeT Ha MeXAyHapoAHOM ypoBHe. B
onpegeneHnn MCI-T cnoBo "3Hauyalmin" 3aKNO4EHO B CKOOKM, M OHO 4MTaeTcAa Kak: "HauWoHaNbHbIN
(3Havawmit) Homep". MC3-T pekomeHayeT, YTobbl aAMUHUCTPATOP HAaLMOHANLHOTO NJaHa HyMepaLmMu CTPaHbl,
KOTOPbIA elle He MPUHAA MarucTpanbHblM nNpeduKc AnA AOCTyna K CBOEM HauMOHalbHOM aBTOMaTMYeCKoM
MarucTpanbHOW CeTu, NPUHAN NpedUKC, cocToAMIA U3 ogHoin Lumdpbl, NnpeanoytntensHo 0. HesaBncumo ot
TOro, Kakasa umMdpa NpuHATa B KayecTBe MarnmcTpanbHoro npedukca, cieayet He AONYCKaTb 04HOBPEMEHHOro
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ncnonb3oBaHMA 3Ton uudpbl B KadvectBe nepson umdpbl B N(S)N. [aHHana peKomeHzauuma obycnosneHa
cneayoLwmMmmn coobparkeHUaMM:

— obecneunTb MaKCMMasbHYIO CTeNneHb CTaH4APTM3aUMM HALMOHAAbHbIX (MarmcTpanbHbix) NpeduKcos,
MCMNO/Ib3yeMbIX B PasHbIX CTPaHax, C Tem 4YTobbl MaKCMManbHO 0bserymTb npoueaypy Habopa Homepa npu
nepemeLLeH1Un U3 04HOM CTPaHbl B APYIylo;

— MMHUMM3UPOBATb KOIMYECTBO HabupaembIx Undp;

— CHM3UTb ypOBeHb Npobaem Noab30BaTENEN, KOTOPblE BO3HUKAIOT NPU NONb30BaHUN aBTOMATUYECKOM
CBA3bIO M 06ycnoBAeHbl TpeboBaHNEM He HabMpaTb MArnCTPaibHbIN NPedUKC CTPaHbl HAa3HaYeHUA.

Monb3ysAcb aBTOMATUYECKON MEXAYHapPOAHOM YCAyron, nocsae mexayHapogHoro npedukca M Koaa
BbI3bIBAEMOI CTpaHbl aboHeHT aosikeH HabupaTb N(S)N Bbi3biBaemoro aboHeHTa ( To ecTb He HabupaTb
HaLMOHa/bHbIM (MarucTpanbHbIit) npeduKc).

B [ITU-T E.123] noapobHO onuMcaHO MPUMEHEHWE CMMBOJIOB W pasfennteneil B HaUWOHasbHbIX U
MeXayHapoaHbIx Homepax MCO-T E.164, a Tak»Ke npeacTaB/IeHO UX HanMcaHue B neyaTHou dopme.

HauuoHanbHbIM NAaH HyMmepauum
XapakmepucmuKu HAUUOHAbHOR20 NAdHA HYyMepauyuu

AAMUHUCTPATOPb!I HaLMOHANbHbLIX MAaHOB Hymepauuu A0MKHbl C MaKCUManbHOM TLATENbHOCTbIO
NoAroTOBUTb HAaLMOHa/bHbIMA MNAaH Hymepauuu ANA CBOe ceTu. ITOT NnaH A0/KeH BbiThb pa3paboTaH Tak,
yTOobbI:

a) obecneunTb LWKMPOKME BO3MOMKHOCTM pPacCLIMPEHUs HAUMOHANbHOM CUCTEMbl B OTHOLIEHWM 4uMCAa
aboHeHTOB U ycnyr;

b) npesycmoTpeTb BO3MOMHOCTb TOTO, YTO HaLMOHa/bHAsA CeTb B KOHEYHOM cyeTe bByaeT AocCTynHa
aboHeHTam 13 gpyroli cTpaHbl C UCNOIb30BAHMEM MEXAYHAPOAHbIX Npoueayp Habopa;

C) cyliecTBOBana NOCTOAHHAA BO3MOXHOCTb Bbl30Ba abOHEHTOB C MOMOLLbIO TOro e Homepa N(S)N nmbo
SN, COrnacHo HauMOHaNbHOW NPaKTUKe, HEe3aBMCMMO OT TOro, M3 KaKOW 4YacTM HauMOHasbHOTO niaHa
HYMepaLuun NocTynu Bbi30B.

MnaH Hymepaumm JosKeH 6a3MPoBaATbCA Ha CYLLECTBYIOLWMX NAaHAX HymMepauuu, NPUMEHUMbIX AAs
HaUMOHANbHBIX M MeXAYHapPOAHbIX ceTel 06LLero no/ib3oBaHWA, U Pa3BMBATLCA U3 HUX. Ecin reorpaduyeckyro
30HY BbI3bIBAEMOW CTOPOHbI OBCNYKMBAOT MHOTOYMC/AEHHbIE MYHKTbl HasHayeHua (Hanpumep, N30 wnan
onepaTopbl), HAUMOHANbHLIVA MAaH HyYMepauuu CTpaHbl Ha3HAYeHUs [O/KeH obecrneyrBaTb BO3MOMKHOCTb
pacno3HasaHua 3Tux N30 nan onepatopos.

B ¢dopmaTte nnaHa Hymepauumu, BKAOYAs HOMep abOHEeHTa, HaLUMOHa/bHbIN (3HAYawWwmit) Homep U Kog
CTpaHbl, BE34€e UCMONb3YIOT AEeCATb AeCATUYHbIX 3HaKoB oT 0 7o 9.

MpeduKcbl n apyraa nHdbopmaLma, KOTopasa Kacaetcsa onpegeneHua npoueayp sbibopa Man napameTpos
ycayrm cetm (TakMx Kak KayecTBO OBCAYKMBaHMA WAM 3a4epiKKa TpaH3uTa), He ABAAKTCA YacTbio
MeXKAyHapoAHoro Homepa.

MnaH CBOAHO% Hymepauun [OonxeH BKAKYaTb OAHO3HAYHYHO MAEHTMd)VIKaLJ,VIPO KOHerTHOVI CTpaHbl.
Kpome Toro, ecaun ato HEO6XO/.'J,MMO, HOMep A0/1KeH MAEHTMd)VILI,MpOBaTb CeTU B Npeaenax asTux CTpaH.
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AHanu3 yugp

C Tem uTobbl ObecneunTb onpegeneHue: CTPaHbl Ha3HayeHus, Haumbonee noaxogsAWein ceTeBol
MapLpyTmM3aumm, COOTBETCTBYIOWEN nNaaTbl, CTPaHa WCXOAALWEro Bbi30Ba [O/IKHA MNpPoaHa/IM3nMpoBaThb
KO/IMYecTBo undp mexayHapoaHoro Homepa MCI-T E.164. lnHA HaUMOHANbHOIO KOAa MYyHKTA Ha3HayeHus
(NDC) yBenmumBaeT KOAMYECTBO MOAMEXAlLlMX aHanusy undp, MOCKObKY NpU 3TOM NpeaycmaTpuBaercs
KombuHauma nmbo kKopa maructpaan (TC) wn/unn dyHKkuma uaeHtudukaumm cetn. Cneayetr nposectu
TlWATeNbHYIO NOArOTOBKY K pacnpeieneHnto pecypcoB HallMOHaNbHOMO Koda NyHKTa HasHavyeHus (NDC).

Mpu mexayHapoaHbIX BblI30Bax KOAMYECTBO UMdp, aHANN3UPYEMbIX B CTpaHe UCXOAALLEro Bbi30oBa, He
[0/1KHO bbITb 60/bLLIE ONpPeaenaeMoro Kogom CTPaHbl:

—yeTbipe undpbl N(S)N ana cTpaHbl C TPex3HaYHbIM KOAOM CTPaHbI;
—natb umdp N(S)N gns cTpaHbl ¢ ABYX3HAYHbIM KOLOM CTPaHbI;
— wecTb undp N(S)N ana ctpaHbl C 0AHOPA3PAAHBIM KOAOM CTPaHbI.

HauMoHanbHbIA NnaH Hymepauuu CTpaHbl OOKEH ObiTb TaKMM, YTOBbl KONMYECTBO aHaM3UPYeMbIX
uMdp 4NA BXOAALLMX MEXKAYHAPOAHbIX BbI30OBOB HE NPEBbILWA0 YCTaHOB/EHHbIE Npeaesbl, NPUMeHUMble Ann
N(S)N, Ho gonyckano:

a) onpeaeneHve MapLIpyTM3aLUKW, KOTOpaA OTPaXKaeT SKOHOMMUYECKME W Apyrue COOTBETCTBYHOLLME
daKTopbI ceTu;

b) pacno3HaBaHne anAa Ha4yncneHunAa nNaaTbl B TeX CTPAHAX, rae Takoe pacno3HaBaHME NPUMEHAETCA.

1.1.6.4 MexayHapoaHbiii Homep MCI-T E.164 gna rnobanbHbIX ycnyr

MnaH Hymepauun ansa rnobanbHbIX YCAYr onpeaenneTcs KOHKpPeTHon ycayroi. Jlloboe mcnonb3oBaHue
Koga cTpaHbl MC3-T E.164 pgna rnobanbHoW ycnyrm TpebyeT COOTBETCTBMA MPUHUMNAM MNPUCBOEHUSA
HyMepaummn, Kak 370 yKasaHo B [ITU-T E.190] n onpeneneHo Ans KOHKPETHOM YCAYru, a TaKKe KpUTepusam u
npoueaypam, onpegeneHHbim B [ITU-T E.164.1]. [lna 03HAaKOM/EHMA C AOKYMEHTaUMen, KoTopaa KacaeTtcs
CXeMbl Hymepauuu W MNPUHUUNOB, O0OYC/NOBAMBAEMbIX KOHKPETHbIMU YCAyramu, CM. COOTBETCTBYHOLLME
PekomeHaaumm no Hymepaumu, Hanpumep [ITU-T E.168] «MpnumeHeHMe nnaHa Hymepauumn E.164 ana UPT».

MeskayHapoaHbli Homep MC3-T E.164 ana rnobanbHbIX YCAYr COCTOMT M3 TPEX3HAYHOro Koda CTpaHbl,
npMMeHMMmoro ana rnobanbHol ycayru, n rnobanbHoro Homepa aboHeHTa (GSN). MakcumanbHas AauMHa
cocrasnseT 15 undp (cm. PucyHok 1.10).

Kod cmpaHsl 005 enobaneHbix ycaye

Kog cTpaHbl Ans rnobanbHOM ycayrM MCNoAb3yeTca Ana uaeHTMoukaumm rnobanbHon ycnyrm. OavHa
KoZ4a COCTaBAsAET TpU Ludpbl.

nobanoHoili Homep aboHeHMa

InobanbHbii HoMep aboHeHTa (GSN) cocTouT U3 LMbp, cneayroLmx 3a KOGOM CTPaHbl A1 rnobanbHoM
ycnyrn. CTpykTypa U GYHKUMOHANBHOCTb 3TUX UMOpP 3aBMCAT OT MPUMEHEHMA W paccMaTpuBaloTcA B
COOTBETCTBYHOLMX PekomeHaaumMAX, KacaloWmMxca Hymepaumm ana rnobanbHbix ycayr, Hanpumep, B [ITU-T
E.169] «lMpumeHeHne nnaHa Hymepauuu. PekomeHgaumm E.164 B OTHOWEHUM YHMBEPCANbHbIX
MeXAYHAPOAHbIX HOMEPOB AAs YCAYT MEXKAYHApPOAHOW 3/1eKTPOCBA3W, MCNOb3YHOLWMX KOAbl CTPaHbl ANs
rnob6anbHbIX yCayr».
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AHanu3 yugp

KonuuyectBo aHanusmpyembix umudp ana rnobanbHbIX yCaAyr onpenensetcs KOHKpeTHon ycnyroi. Ons
onpefeneHus KOHKPETHOM rn1obanbHOM ycayry, MaplipyTM3aummn BbiI30Ba WM HAuyWUC/AEHMA NAaTbl aHaAu3 He
JO/KEH MpeBblillaTb ceMn Undp, Hanpumep Tpu umdpbl CC + dvetbipe undpbl N(S)N. Ons o3HakomneHua ¢
AOKYyMeHTauMnen, Kotopaa Kacaetca TpeboBaHMM K KOJIMYECTBY aHanuMsnpyemblx undp, obycnosnmBaemomy
KOHKpeTHOM rnobanbHol ycayroi, cm. cootseTcTeytowme PekomeHgaumm MCI-T.

lymo 380ar04uUU MexOyHapoOHo20 Homepa MC3-T E.164 0ns enobasbHbIx ycnye

Passutve nnaHa Hymepauuu anAa rnobanbHOM ycayrM AOMKHO npeaycmatpuBaTb obecneveHue
BO3MOHOCTU A/17 abOHEHTOB, KOTOPbIE Y)KEe MMET HOMEp A/1A TaKOW Ke COBMECTMMOWN HaLMOHaJ/IbHOM
YCNYr1, U3MEHUTb CBOW BHYTPEHHMIA Homep aboHeHTa (SN) Ha rnobanbHbiii HOMep aboHeHTa (GSN).
Mpepnonaraetcs, 4To NpusHaHHble MC3-T rnobanbHble ycayrn ByayT HE3aBUCUMbI OT MECTONOJIOKeEHMUA. Ecan
npu peanusaumm rnobanbHOM ycayrm noctynatoT Aybsmpylowme 3anpocbl Ha HYMepauuilo U He cyllecTByeT
npoueayp yperyampoBaHMa ANA KOHKPETHOM yCayru, AOKHbI MPUMEHATbCA npoueaypbl ans aybnmpyowmx
3anpocos, onpegeneHHble B [ITU-T E.169] «[MpumeHeHMe nsaHa Hymepauumun. PekomeHgauum E.164 B
OTHOLWIEHMWN YHUBEPCANIbHbIX MEXKAYHAPOAHbIX HOMEPOB AAA YCAYr MEXAYHAPOAHOM 3/EeKTPOCBA3M,
NCNONb3YOWMX KOAbI CTPaHbl ANA FN06aNbHbIX YCAyr».

1.1.6.5 MexgyHapoaHbiit Homep MCI-T E.164 pna CeTeid

MpuHUMAbI, KpUTEpK U Npoueaypbl ANA NPUCBOEHUA MeXAyHapoAHbiXx HomepoB MCI-T E.164 ana
MmeayHapogHbix CeTtelt nsanoxeHol B [ITU-T E.164.1] u [ITU-T E.190].

MeayHapogHble Homepa MCI-T E.164, ucnonb3yemble CeTAMMW, COCTOAT M3 Tpex 4YacTei: obuwiero
Tpex3aHauyHoro Kog ctpaHbl MC3-T E.164 ans CeTtell, Koaa naeHTUGUKaLMM U HOMepa aboHeHTa (cm. PUcyHOK

1.11). MakcumanbHas ANMHA MeXKAyHapoaHbix HomepoB MCI-T E.164, ucnonbsyembix CeTamu, coctaBaseT
naTHaguatb (15) umdp.

Kod cmpansi 0ns Cemeli

3710 — nepsble Tpu UNdpPbl MexayHapoaHbix HomepoB MC3-T E.164 ana Ceteit. Koa cTpaHbl ana cetem —
3T0 06LWan KoMBMHaums Tpex Ludp, KOTopas UCNOJb3YeTCs B COMETAaHUM C KOAOM UAeHTUdUKaLmK CeTel.

Kod uoeHmudghukayuu

Kog wpeHTMouMKaumm (IC) — 310 KOMOBMHauuA, cocToAwan w3 1-4 undp, UCNoab3yembix ANA
naeHTMomKauumn Ceteir. 3TM undpbl creaytoT 3a nonem obLLero Koga CTpaHbl B npeaenax MexayHapoaHbIX
Homepos MC3-T E.164 ana CeTelt.

Homepa aboHeHmos

Homepa aboHeHTOB — 3TO OcCTaBliMecAa UMdpbl, KOTOpble CNeaytoT 3a obwum Kogom ctpaHbl u IC.
CTPYKTypa M PYHKLMOHANBHOCTL ONPeaenatoTCs onepaTopom cetTn. MaKkcMmanbHan AsMHa Homepa aboHeHTa
coctasnset 15 undp muHyc oblee Konuyectso unop CC u IC. MUHMMANbHaA AAMHA HOMepa aboHeHTa
cocTaBffAeT:

— AeBaTb undp c ogHopaspagHbim IC;

— BOCeMb UuMdp ¢ aBy3HauHbIM IC;

— cemMb Undp c TpexaHayHbim IC;
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— WeCTb undp c yeTbipexaHayHbim IC.

Kpome Toro, AONyCTUMbI Pecypcbl, UMetoLwue meHbliee, Yem Tpebyemblii MUHUMYM, KOIMYeCTBO Luop,
3a KoTopbimu cnegytot CC + IC, Npu yCA0BUK, YTO YMCIO TaKMX pecypcoB He npesbiwaeT 10% obuero obbema
pecypcos Hymepauuu ana CeTeid, onpeaeneHHOro onepaTopom ceTu.

AHanus yugpp

[ns BbI30BOB, MCMNONb3YIOWMX MeXAyHapoaHbii Homep MC3I-T E.164 pna CeTeit, mMaKcMmanbHoe
KonmyecTso UMbdp, KOTopble NOANEXaT aHa/AM3y, COCTaBNAAET CEMb, YTO BKAKOYAET TpW UUdPbl KOoJa CTPaHbl
MC3-T E.164, Koa wnaeHTUGUKaLMM M HavyasibHble 3HauMMble Uudpbl (eciM TaKoBble MMelTCA) HoMepa
aboHeHTa. Bcerga foMKHbI aHANIM3MPOBATLCA Kak MUHUMYM TPEX3HAYHbIN KoZ CTpaHbl U IC, Heobxoammble ana
onpeaeneHns COOTBETCTBYIOLLEN MAPLUPYTU3ALMU U HAYNCAEHNA NAATbI.

1.1.6.6 MexgyHapoaHblit Homep MC3-T E.164 gna rpynn cTpaH

MPUHUMNbI, KPUTEPUM U NpOoLEeaYpPbl ANA MPUCBOEHUSA MeXAyHapoaHbiXx Homepos MCI-T E.164 ana
rpynn ctpaH usnoxeHol B [ITU-T E.164.3] u [ITU-T E.190].

MexayHapoaHble Homepa MC3-T E.164, ucnonblyemble rpynnamu CTPaH, COCTOAT U3 Tpex NOo/eMn:
obLero TpexaHayHoro Koaa ctpaHbl MC3-T E.164 ansa rpynn CTpaH; o4HOPa3pAaAHOro Koaa maeHTudumKaumm
rpynnbl 1 Homepa aboHeHTa, MaKCMMaNnbHas AAMHA — OAMHHAAUATbL undp (cm. pucyHok 4 MC3I-T E.164 [4]).
MaKkcmanbHaa ananHa mexayHapogHoro Homepa MC3-T E.164, ncnonb3yemoro rpynnamm CTpaH, coctaBaser
15 umdp.

Kod cmpaHsbi 0ns epynn cmpaH

3710 nepsble TpU Undpbl MexayHapoaHoro Homepa MCI-T E.164 anAa rpynn cTpaH. Kog cTpaHbl gns
rpynn cTpaH — 3To obwmii ( To ectb obwmin ana GoC) TpexsHauHbll Kog, CC, NCnonb3yemblil B COMETaHUMU C
ofHopa3spagHbIM Kogom GIC gna oAHO3HAYHON NAeHTUPUKALMM TPYNNbl CTPaH.

Koo udeHmudpuxkayuu epynnsi

Kog vaeHTudukaymm rpynnel (GIC) — 3To ogHOpaspaAHbIM KOA, UCMOJ/b3YeMbld ANA OAHO3HA4YHOM
naeHTMdMKauumn rpynnol ctpaH. Koa GIC cneayeTr HenocpeAcTBEHHO 3a nosem ob6uiero Koga CTpaHbl B
mexayHapogHom Homepe MC3-T E.164 gna rpynn cTpaH.

Homepa aboHeHmos

Homepa aboHeHTOoB (SN) — 3TO undpbl (MaKcMmanbHO A0 OAMHHAALATK), KOTOPbIE CAEAYIOT 3a NONAMM
CC + GIC u wucnonw3ytoTca Ana unaeHTUduKaumm ¢ GoC uHAMBMAYaNbHbIX aBOHEHTOB WAW NyHKTa
npenocrasaeHusa ycnyru. MmHumanbHas anHa Homepa aboHeHTa cocTaBasieT AeBATb uMdp, xoTa He bonee
10% obuiero obbema pecypcoB Hymepauuu, 3a Kotopbimn crneaytoT CC + GIC, onpeaeneHHble GoC, moryT
UMETb JIMHY, MeHbllyto AeBATU undp. CTpyKTypa M GYHKUMOHANBbHOCTb HOMEPOB aboOHEHTOB ONpeaensaoTcs
GoC, a MX aAMUHUCTPUPOBAHMNE M yNpaBAeHNEe — aIMUMHUCTPATOPOM Koaa naeHTudukaumum rpynnsl (GICA).

AHanu3 yugpp

[ns 06paboTKM BbIZOBOB C MeXAyHapoaHbIMW Homepamn MCI-T E.164 gns rpynn cTpaH MakcMmanbHoe
KOMYEeCTBO UMdp, KOTopble NoanesKat aHanusy, pasHo cemu. Cioga Bkatoyatot none CC (Tpu undpsl), none GIC
(opHa undpa), nepsbie Tpu LMdpbl Homepa aboHeHTa (SN). Becerga A0MKHbBI AHAIM3UPOBATLCSA KaK MUHUMYM
yetbipe undpsbl ( To ectb CC + GIC), HeobXxoauMble ANs onpeseneHns COOTBETCTBYIOLLEN MapLIpyTU3aLMK U
HayYnCcAeHnAa NAaTbl.
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MexayHapoaHbi npedukc

MC3-T pekomeHAayeT, 4ToObl aAMUHUCTPATOPLI HALMOHAAbHbLIX MIAHOB HYMepauuu, KoTopble elle He
BBE/IM ABTOMATMUYECKOE MEXAYHAPOAHOE OOCAY)KMBaAHWE, WUAM ASMUHUCTPATOPbl HALMOHANbHbLIX MAAHOB
HymepauMm W onepaTopbl MeXAYHapPOAHbIX CeTei, KOTopble MO pPasHbiM MNPUYMHAM COCTaBAAKOT WAU
nepecmaTpmBaloT CBOWM MAaHbl Hymepauuu, MNPUHAAN MeKAyHapogHblin npedukc (Kog pns poctyna K
MeXKAyHapoaHON aBTOMATUYECKOW ceTu), cocToawmii us asyx umodp 002.

B cootBetctBun ¢ [ITU-T E.123] cumon "+" pekomeHAOBaH ANA YKasaHMA Toro, 4to Tpebyetcs
MeXKAYHAPOAHbIN NpedumKc.

CccC GSN

3 mdprr Makc. 12 mdp

Makc. 15 mdp

Mexgyraponssli Homep MC3-T E. 164
L5 [7100anEHBIX CIyKD

I

E. 164 F2
PucyHok 1.10 — CTpyKTypa mexayHapogHoro Homepa E.164 ana rnobanbHbIx ycnyr
CC — Kop, ctpaHbl ans rnobanbHbix cyb (Hereorpaduryeckmne Koapl)
GSN — I'nobanbHbIi HOMmep aboHeHTa

HayuoHanbHble u MexOyHapoOHble npeguUKCbl He ABAAMCA Yacmoto MexdyHapoodHo20 Homepa MC3-T
E.164 055 2n0banbHbIX cnyxb.

cC IC SN
PERLZITIN _orlpo4 | |, Make (12-x)mdp
P Maxe. 12 mhp -

Maze. 15 madp

[
L

MexmyHaporssii Homep MC3-TE. 164 >
nna Cetelt

ry

E164 F3

PucyHok 1.11 — CtpyKTypa mexayHapogHoro Homepa MC3-T E.164 ana CeTel
CC — Kog, cTpaHbl gns CeTeli (reorpaduyeckmne Koabl)
IC — Kog naeHtmoumKkaumm
SN — Homep aboHeHTa
x — Konunuectso undp B mexayHapogHom Koae

HayuoHanbHble U Mex0yHapoOHble NpepuUKCL! He A8AAIMCA YACMbio MeXOyHApoOHo20 Homepa MC3-T
E.164 004 Cemedi.
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1.1.7 Crekun npoTtokonos T$pON (nnockoctb U, C, M)

MopgogAa wuTOrM MO BOMPOCAM, PACCMOTPEHHbIM Bblle, MPUBEAEM HECKO/IbKO PUCYHKOB CTEKOB
NPOTOKO/I0B, HarnAagHo oTtobparkatowmx texHonormm THOI B conoctaBneHMn c ypoBHeBoi mopaenbto OSI
(3MBOC, To ecTb ITanoHHoO Mogenbto Bsanmogenctama OTKPbITbIX CUCTEM).

Creku npoTtokosos TOM/ISDN no texHonorum TDM-KK:

[1nockoctb C [MnockocTtb U
(ycTtaHoBneHue 1 paspylueHue (nepenada peyeBoMm
coeuMHEHKSs) UHdopMaLL1n)
SMBOC jlelen'in MCC
i 0
6 Q.931 0
5 PSTN.... ISUP 0
4 0
CeteBon MTP-3 0
KaHarnbHbIA LAP MTP-2 0
G.711
DU3NYECKUN D1 6/64 (V1 2 V3’ E1 ) B64 (V1,V3, E1)

G.703, G,96x

PucyHok 1.12 — Cteku npoTtokonos ToOIM/ISDN no texHonorum TDM-KK

KaK BUAHO M3 pUCyHKa, PucyHoK 1.12, npouecchbl yCTaHOB/EHUA U pa3pyLleHns coeamHeHui (N10CKoCcTb
C) aBnatoTca Hambonee CAOKHLIMM B Peanusaumm sTanamu, Tak Kak TpebyloT noagepKu MpPoTOKO/0B
HECKO/IbKUX YPOBHEN 3TaZIOHHON MOAEAN B3aMMOAENCTBUA OTKPbITbIX cuctem (IMBOC).

Mocne ycTaHOBAEHUA COEAMHEHMA MpPoOLEcC nepenayn peyn TpebyeT noaneprKKM TOIbKO NPOTOKOI0B
dusnyeckoro yposHa (G.711, G.703, G.704), To ecTb UMPPOBOro KaHana c NPOMNYCKHOW cnocobHocTbio 64
Kéut/c.
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2 ObWUE CBEAEHUA O CETAX VOIP

2.1 Kpatkasa ucropus IP-renedpoHum

BO3MOMHOCTK Nepeaaym ronoca rno cetu ¢ Kommytaumeit naketos (KM) uccnegosanuchb eue B 70-x rogax
20-ro BeKa, OA4HAKO OTCYTCTBME AO0CTAaTOYHO ObICTPOAEMUCTBYIOLMX KOMMYTALMOHHBLIX Y3/10B NPUBOAMAO K
60/MbWIMM 3a4epKKaM MaKeToB, NepeHoCALMX GparMeHTbl peun (Ha ypoBHE OTAENbHbIX C/0FOB WM YacTel
cnora).

B TOXKe Bpemsa — Hanume pa3suTbix TenedoHHbIX ceTeld Ha 6a3e KK 1 xopoluee KayecTBo nepeHoca peun
Mo 3TUM CMeLMann3npoBaHHbIM CETAM HE OCTAB/ANO LUAHCOB TEXHOMOTMAM KOMMYTALMKN NaKeToB A/A rosioca
BnaoTb Ao 1993 roaa.

Hauany ycnewHbIx UcnbiTaHWn nepegayn ronoca no cetv ¢ KM npeawecrTsoBano:
—  WUMPOKOE BHeAPEHME CKOPOCTHbIX TEXHOIOTUI cuctem nepedaun (ot 10 M6éut/c go 155 M6éut/c u 6onee);

—  yBeAu4yeHue BbICTPOAENCTBUA Y3/10B KOMMYTALMK, BHOCALLMX 3a4€PKKM, NpUemnemoie AN ANaN0roBow
peuu, To ecTb meHee 100...150 mc Ha Bcto ceTb (end-to-end) nnu 1...2 mc Ha oauH y3en;

— pa3paboTka 3pPEeKTUBHbBIX aNTOPUTMOB CHKATUSA TO10Ca C LEeNblo yaaneHus M3ObbITOYHOCTU U COKpaLLeHUs
Tpebyemoi NponycKHOM cnocobHOCTH;

—  NnoABNEHME TEXHONOMMM CUTHANbHbIX npoueccopos, NO3BONIAOWMKUX B pPea/lbHOM BpPEMEHU BbLINONHATb
AZITOPUTMbI CXKATUA PeEYMN.

B 1993 r. B yHMBepcuTeTe wTaTta ManmHoic (CLUA) Bnepsblie 6biaM NpoBeaeHbl YCNewHble UCMNbITaHUA
nepeaauv ronoca no cetu ¢ KK (n1okanbHaa KomnbloTepHasa ceTb YHUBEpPCUTETA).

Hayanom npakTMYecKoro UCnosb30BaHUA TEXHONOTMI nepefayn ronoca no cetu ¢ KM npuHATO cumTaTb
1995 roa, Koraa komnaHuAa VocalTec (M3paunb) npeanoxkuna nporpammy Internet Phone, nossonstoLlyto
06MeHMBaTbCA F0/10COBLIMM AaHHbIMW NOAb30BaTENAM ceTU NIHTepHeT.

B tom e 1995 r. gpyrMe KoOMnaHMM O4YeHb ObICTPO OLLEHMSIM MEPCMEKTUBbI, KOTOPble OTKPbIBasa
BO3MOXHOCTb pPa3roBapusaTb, HaXO4ACb B PasHbIX MOAYWAPMAX U HE NAATA NPU 3TOM 33 MeXAyHapoaHble
3BOHKM.

B mapTe 1996 r. 66110 06BABNEHO O COBMECTHOM NMpoeKTe nog HaseaHuem "Internet Telephone Gateway"
ABYyXx komnaHuii: VocalTec n Dialogic. Llenbto npoekTta 6bina 3agadva obecneunts TenedoHHYLO CBA3b Yepes CeTb
NHTepHeT ¢ 00blYHbIX TenedoHHbIX anmnapaTos, A1a Yero mexagy cetbto MHTepHeT u TdOIM ycTaHasauBanca
cneumnannsnpoBaHHbIN W3, NOAYYMBLINIK Ha3BaHWe VTG (VocalTec Telephone Gateway). [Ina nepeHoca peuun
04HOr0 N0/Ab30BaTeNA NPONYCKHAA CNOCOBHOCTb KaHana cocTaBnsna okono 11 kéut/c.

MMeHHO 3T BO3MOXHOCTU — YNJIOTHEHUE KaHaNa U Masiaa CTOMMOCTb CBA3U CO34a/N NPeAnoCbIIKU
ANA KOPEeHHbIX M3MeHeHui TeNNeKOMMYHUKALUOHHOIo mupa.

HaumHaa c 1997 r. coeguHeHua depe3 ceTb MHTepHeT ABYX OB6blYHbIX TenedoHHbIX aboHEHTOB,
HaXOAALMXCA B COBEPLUEHHO PasHbIX MecTax MAaHeTbl CTanu obblaeHHbIM AeNOoM. Bcero 3a HecKonbKo net
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TEXHO/N0TUN |P-TEJ'IE¢OHMM 3HA4YUTENBHO 3BONKOUMNOHUPOBAIN, U pPaCNPOCTPaHEHHbIE CerogHA peweHunA
CyWweCTBEHHO OTINYAOTCA OT NMPEXHUX, YTO O6YCﬂOBﬂ8HOZ

— pa3BUTMEM annapaTHbIX PeleHUn, B YAaCTHOCTU MOABJEHUEM MOLLHbIX MarMcTpasbHbiX U TPaH3UTHbIX
MapLLPYTM3aTOPOB M BbICOKOCKOPOCTHbIX TEJIEKOMMYHUKALMOHHbIX KaHaN0B;

— MNOSBAEHMEM TaKMX KayeCTBEHHO HOBbIX TEXHO/IOMMM, KaK AMHaMMYEecKaa MapLUpyTM3aumsa C y4yeTom
KayecTBa OOCNYKMBAHUSA B MYNbTUCEPBUCHBLIX IP-ceTAX W pe3epBMPOBAHME PECYPCOB AR KOHTPOAA
KauecTBa 06C/YKMBAHWUA TPAH3UTHbIX MapLLPYTU3aTOPOB.

CoBpemeHHoe obopyaoBaHMe AnsA nepejadyu rosoca nocpeactsom nportokona IP (VolP) nossonser
obecneunBaTb NpUOPUTET MNepenayM rosocoBoro TpaduKa Hag nepepayvert 0ObIYHbIX AaHHbIX, MOAy4YaTb
npuemseMoe KauyecTBo 3BYKOBOIrO CUIHa/a Npu CUAbHOM CKaTun, 3G PEKTMBHO NOAABAATb PA3/IMYHbIE LWYMbI.

CeroaHa TeNEKOMMYHUKALMOHHbIE OMepaTopbl, Cneuuanmsnpylowmecs Ha npeaocrasneHnn ycayr IP-
TenedoHNn, NPUMEHAIOT BblAeNeHHbIE KaHa/ibl C NPUOPUTETOM TON0COBOIO TpaduKka Hag TPadUKOM AaHHbIX,
YTO rapaHTUpyeT BbICOKOE KauyecTBO nepegauyn peuu. lpu 3TOM MCNONb3YeTcA cpasy HECKONbKO BapuaHTOB
MapLIpyTU3aLMmM ro10COBOro TpaduKa A5 KaXKA0ro U3 TbicAY HanpaBAeHWiA, a B C/lyYae BO3SHUKHOBEHUA KaKnX-
nmbo npobnem TpaduK aBTOMATUYECKM NepeHanpaBAfeTca Ha Apyr1e KaHasbl.

2.2 Npeumyuiectsa U HeJOCTaTKM Nnepegaumn rosoca no cetam ¢ KM u KK

CpaBHMM Hanbonee pacnpocTpaHeHHble TexXHONornM nepegavm ronoca no cetu. [Ananorosyro peyb
MOXHO NepeHOCUTb KaK Mo TpaagnunOHHbIM Teneq)OHHbIM cetam ¢ KK, TaK 1 no cetam c KI1.

TpaaULUUOHHbIE Tened)OHHbIe ceTM MMmerT Heocnopumblie npeummyLlecrtesa nepepn TexHoAormamu
nepepaum ronoca no cetam c KI no cnegyowmm nokasatenam:

1. BbiCOKOe KauyecTBO nepeaaym Amanorosoﬁ peuu no cetun c KK, onpegenaemoe:

—  HW3KMMM 3agepKKamu (0Kkono 1...2 mc Ha 1 KomMmyTaLMOHHbIM y3en — ATC 1 meHee 5 mKc Ha 1
KM 33 CYET PAcnpOCTPAHEHUA B IMHUAX CBA3M);

—  [AONYCTUMbIMM NoTepAMM GparmeHTOB peuun (MmeHee 1 %);

—  BbICOKOW HageskHocTbio (KroT = 0,99999) TenedoHHbix ceTet ¢ KK, 6asupylowmxca Ha
KONbLLEBbIX TONO/IOTUAX ceTelt pU3NYECKoro ypoBHa — SDH;

- NPaKTU4YeCKN OTCYTCTBYET 3XO0 Npun MECTHOW CBA3M.

2. OueHb AelleBble 1 NPOCTble TepMUHabHble yeTpolicTa (aHanorosble TA).
3. FapaHTUPOBaHHaA NPOMYCKHasA CNOCOBHOCTb, COMMAcCOBaHHaA C peyeBbiM LMGPOBLIM TPadUKOM
(64 kbut/c).
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HeCMOTpﬂ Ha 3T o4yeBUaHble N HEOCNOPUMble JOCTOUHCTBA, TEXHONIOTUA Nepeaadu pedum no cetam C KK
NOCTENEHHO YCTYMNMaeT MeCTO TEXHONOINMAM nepenadn pedn no cetam C KM, Tak Kak o6na,a,aeT cneayrowmmm
cyuweCTtBeHHbIMN HeAO0CTaTKaMu:

1. Cetu Ha 6a3e TDM-texHonormn ¢ KK apgantupoBaHbl MO CKOPOCTM K ayAMoKodeKam
G.711(64k6uT/c), UTO CeroaHa ABAAETCA U3BbLITOYHbIM MO HEOBXOAMMOM NPOMYCKHOW CNOCOBHOCTM, TaK KaK ecTb
MHOTO AOCTaTOYHO KayecTBeHHbIX KOAEKOB C MeHbLUel CKOpoCTbio nepeaayn (ot 32 kbut/c go 8 K6ut/c).

2. Ons nepenaun gpyrux BnaoBs MHpopmaumm (M306parkeHunin, TekcTa, painioB U T.M.) ceTn Ha H6ase
TDM-TeXHO/I0rMN He yA0BAETBOPALOT:

—  HW no ckopocTu (Tpebytotca ckopocTn ot 2 Kbut/c go 34 M6éut/c);
—  HM no gocToBepHOCTH (Tpebyetca Pow ot 10 ao 10°);

—  HM No 3¢pPEeKTUBHOCTU UCMOIb30BAHUA MPOMYCKHON CMOCOOHOCTU, TaK Kak TpaduK OT TaKuUx
BMA0B MHGOPMaLMM KaK M306parxKkeHKs, TEKCT U T.N. — nepemeHHbIn ¢ Knau=Vnuk/Vep ao 200!

3. Cetun Ha 6a3e 64 K6ut/c TDM TEXHOMIOTUIA He YA0BNETBOPAIOT Ha A@HHOM 3Tarne Aae peyeBsylo
MHbOPMaAUMIO, TaK KaK B COBpemeHHbix TepmuHanax (MT, MK, cmapTdoHax u T.M.) WMPOKO WMCMO/b3yoTCA
ayAMOKOAEKM CO caTuem peun Ao 32 kbut/c, 16 kbut/c, 8 KbuT/c, 6,4 K6UT/C. MO3TOMY NEPEBO3UTL CXKATYIO A0
8 kbut/c peyesyto nHdopmaumio no TDM cetu ¢ NN 64 kbut/c — 3to pockolwb! (aoporo n HeadpdekTnsHo!!!)

4, CUHXpOHHbIE cucTembl nepegauu, Tpebywowueca ana obecneyeHna TDM-tenedboHnn —
3HAUYUTE/IbHO JOPOXKE M CI0XKHEE YeM aCUHXPOHHbIe (Hanpumep, Ha 6ase Ethernet).

5. TexHonormn TDM nnoxo MaclwiTabupyloTca MO M3MEHsIoWMecs CBOWCTBA NepefaBaemoi
MHbOpMauMKn (Hanpumep, HEBO3IMOMKHO TMBKO W3MEHATb MNPOMYCKHY0 CNOCOBHOCTb HU BO Bpems
YCTaHOB/IEHWA COEAUHEHMSA, HX BO BPEMSA CEAHCA).

6. Tak Kak TPpON obecneumBaeT y3Kui Habop ycayr (peub, dakrc, dial-up) no cpaBHeHUIO C
MY/IETUCEPBUCHOM CETbIO (HEOTPaHUYEHHbIV HAabop yCcayr), TO 3KCM/yaTaLMOHHbIE 3aTPaTbl B pacyeTe Ha OaHY
ycnyry ToOrlN — 3HauMTenbHoO Bbille, Yem B MynbTUcepBUCHOM ceTn (B TdOMM — cambiit manbiit ARPU — cpeaHuii
noxop, c aboHeHTa).

HecmoTpsa Ha 3TM HeaoCTaTKM, TEXHOMOMMU nepegaum ronoca no cetm ¢ KK ewe gonroe spema 6yayT
MCMonb30BaTbCcA Hapagy c IP-tenedoHuei, noka TexHonornu IP-TenepoHMM He AOCTUTHYT COMOCTaBMMOTO
YPOBHSA KayecTBa, a IP-TenedoHHble TepMMHaANbl HE CTAHYT TaKMMMK Ke MPOCTbiMU B OOCAYXKMBAHUM W
AeLlleBbiMu.

Ha gaHHbIN MOMeHT TexHonorumn IP-tenepoHnmn 06/134a10T CeayoLWMMY HeAO0CTaTKAMM:
1. MNOHUKeHHOe KayecTBOo nepegayvn pevn no cpasHeHuto ¢ TDM-KK.
—  MeHee rapaHTMpoBaHHas NPOMyCKHasA cCNOCOHHOCTb.

—  yBenuueHHble 3aaepku (go 250...400 mc).
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—  Hanuume axuttepa (oo 30...50 mc) npu nepesaye roI0COBbIX NAKETOB.

- noAasBaeHMe 3Xo Aaxe npu MECTHOW CBA3M.

2. Bonee BbICOKan CNOKHOCTb 0becneyeHmnn TPAHCNOPTHbIX ycayr (BMecTo ¢pu3mMyecKoro KaHana —
3a4elCTBOBaHbI BCe GpYHKUMMU TPEX HUMKHMX ypoBHel DIMBOC).

3. bonee BepoATHbI Meperpy3kn B NAKETHON TPAHCMOPTHOM ceTU M H6onee KaTacTpodPuuHbl KX
nocneactsmsa (Koinancbl, NpuUBoAAWLME K Mepesarpyske BCEro TPaHCMopTHOro obecneyeHma u GpUHaAHCOBLIM
norepsm).

4, Joporne u cnoxHble IP-TenedpoHHble TepmMHanbl, coaepawme caoxkHoe MO, Tpebylouiee

nepunogn4yecroro obHOBNEHUS U KBaﬂMd)MLI,MpOBaHHOI'O OGCHymMBaHMﬂ.

5. Bbicokne TpeboBaHuMA K MHPOpMALMOHHOM He3onacHocTU. CnoXHble M AoporMe MeToabl w
cpeacTBa 3awmTbl TpebyloTca Ans Bcelt MHGpPAcTPyKTypbl obecneveHus IP-tenedpoHuMM (nonb3oBaTenbckue
TepmUuHansbl, cepsepbl IP-TenedporHnn, watosbl ¢ THOM, KOMMyTaTOPbl U MapLIPYTU3aTOPbI, Nponyckatolime IP-
TenedoHHbIN TpaduK).

HecmoTpsa Ha 3T HegocTaTku TexHonorum IP-tenepoHUn akTMBHO BHEAPAIOTCA B Hally MOBCEAHEBHYIO
XU3Hb, 6naroaapa caeayoWmMm NPenMyLLEecTBam:

1. YeenuyeHne 3dpHeKTUBHOCTU WUCMOIb30BAHUA MPONYCKHOW CMOcoB6HOCTU (MO CpaBHEHUIO C
TDM-KK).
2. Pag cnepytowmx npenmyluects IP-tenedoHMmM CBA3AH C MCNOb30BAHUEM STON TEXHOMOTUK, KaK

COCTaBHOW YaCTV KOHBEPTMPOBaHHbIX ceTelt caeaytolero nokosneHna NGN/IMS:

—  BO3MOHOCTb TMBKOro ynpas/iieHUAa NPONYCKHOW CNOCOBHOCTbIO M MPUOPUTETAMM KaK Npwu
YCTaHOB/IEHUM COEAMHEHMSA, TaK U BO BPEMSA CeaHca, YTo NO3BO/IAET afanTUPOBaTh CeTeBble
pecypcbl nog cBomncTea Atoboro Buga MHPopmaLmm, B HacTHOCTU — FTMBKO nepepacnpenenatb
NPOMYCKHYIO CMOCOBHOCTb MY/NBTUCEPBUCHOM TPAHCMOPTHON CETU MeXKAy PasAINYHbIMM
MHPOPMALMOHHBIMU CEPBUCAMMU.

—  MHTerpauusa cepsuca IP-tenedoHnM ¢ ApyrMmu NonynsipHbIMK cepBucamm (Hanpumep, ¢ Web,
E-mail, SMS/IM v 1.n.) B pamKax 04HOro Mosib30BaTeIbCKOro npunoxeHua (Hanpumep, Skype,
Google+, VK 1 T.n.), 4to co3gaeT oyeBugHble yaobcTBa A/17 BCECTOPOHHEro ob6uieHus B
COLMaANbHbIX CETAX.

—  6narogapa uHTerpaumu IP-TenedoHMM B paMKax OAHOMO LIMPOKOMOJOCHOTO aboHEHTCKOro
[0CTyna, UMeLWero HanbonblIN cpeaHunii [oxoa ¢ ogHoro aboHeHTa (ARPU), yaenbHble
3aTpaTbl onepaTtopa M aboHeHTa Ha ycnyrn IP-TenedoHUM CyWEeCTBEHHO MeHble, Yem Ha
TDM-TenedoHuto.

— Tapudbl Ha ycayrn IP-tenedoHMM B LENOM HUXKe, yem Ha ycayrn TDM-tenedoHumn, no
npuynHe 6onblielt KOHKYPEeHUMKU Ha pbiHKe IP-TenedoHMM, a TaKKe MeHbLUel 3aBUCUMMOCTH
nepegayu IP-naketa oT paccTtoaHuA.
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B3aumogpeiicTBue C TPaaULMOHHBIMU CETAMM

Mo mepe ceoero passutua |P-tenedoHUA npeTeprnena BaXHble KauyecTBEHHble W3MEHeHMA — U3
OOMONHUTENbHON M He oYeHb KayecTBEHHOM YCNyrM OHa MocTeneHHO npespaTuiack B 6a30Bblii cepBUC,
KOTOPbI CTaN OAHUM U3 KOMMOHEHTOB MY/1IbTUCEPBUCHON TEXHONOTUMN.

Bonee TOro, TEXHONOMMW MYNLTUCEPBUCHBLIX CETEM B 3HAYUTENbHOW CTENeHW BULOU3MEHAIOTCA W
COBEPLUEHCTBYIOTCA MMEHHO M3-32 HEOOXOAMMOCTU KOHBEPreHUMKU ¢ TexHonoruen IP-tenedpoHnn (BHeapeHune
CneumnanmnsnpoBaHHbIX CUCTEM YMNPABAEHMA KAYecTBOM, aJirOPUTMOB MapLUpPyTM3aLMKU, OPUEHTUPOBAHHBIX Ha
TenedoHHbI TpaduK 1 ap.).

HecmoTpsa Ha oueBMAHblE NpPenmMyLLecTBa TexHonormn IP-teneboHmmn, 6asmpyrouelica Ha npoTokose SIP,
HeobXoAMMOCTb B3aMMOAENCTBUA C TPaaMUMOHHbIMKM ceTamu TOM 3actaBuna passBumBaTb TexHonormu IP-
TenedoHUn 1 ana aaHHom cohepbl.

Ba)KHyt0 ponb 34ecb BbIMONHWAM TEXHOJIOTMW, OCHOBAHHble Ha cemelcTBe npoTtokonos H.323
ncnosib3lyemble Ha 3ape pasBuTUA IP-TenedoHUM gns nponycka TpaguuMoOHHOro TenedpoHHOro Tpaduka no
cetam IP yepe3 cuctemy wno3os. OCHOBHOE NpuMMeHeHue TexHonorna H.323 Hawna B MexayropodHblxX u
MeXAYHAPOAHbIX CeTAX, rae Hambonee CKasanucb TapudHble NpeuvmyLLecTBa NAKeTHOM TenedpoHUU nepes,
TDM-TenedpoHueli.

B Hacroflee BpemAa MHUMUMATMBY nepefayn rosoca no MexXAyropoAHbiM U MeXAyHapoAHbIM CeTaAM
nepexesaTman «6onblUME» WKW  «CYLLECTBEHHblE» onepaTopbl, 6narogapsa TexHonorusm |P-tenedoHun,
OPMEHTMPOBaHHbIM MMEHHO Ha 3TMUX onepaTopoB — Ha 6ase nportokosnos MGCP, MEGACO/H.248. [JaHHble
TEXHOMIOMMM NO3BONAIOT TMOKO MaclwTabuposaTb B3aumogeicTemne ceteit IP-tenedpoHun € TpPaaMUMOHHBIMK
TdON — oT ypoBHA oTAenbHOW Manoint ATC [0 KPYMHbIX MEXAYropoAHblX W MeKAYHAPOAHbIX Y3108
KOMMYyTaUMW.

B pamKax coBpeMeHHOI KOHLEenuum KoHBepreHTHon cetn — IMS, ocHoBHOM TexHonoruei IP-tenedpoHunm
ABNAETCA TEXHOJ/IOrMA, OCHOBaHHAA Ha npoTtokone SIP. Mpotokon SIP 6onee pocTyneH Ans BOCAPUATUA U
NOHUMaHUA pPALoBbIM IT-cneunanmcTom. SIP o4eHb NONYNAPEH TaKXKe B KOPMOPATUBHbIX CETAX.

OAOHaAKo MOKa «KMBbl» 0bbluHble TesnedOoHHble TepMUHanbl U TexHonorum ToOM, noagepskusatoline
obmeH mexay HumMK, byayT BoCTpeboBaHbl M TexHosorMu B3ammogencteusa IP-ceteir ¢ TdOM. Mostomy
TexHosnormm MGCP, MEGACO, noaaepKvMBatoLLme 3TO B3aMMogeNCTBUNE, ByayT akTyanbHbI.

CnepyeT TakKe UMeTb B BUAY, YTO IP-TenedoHMA — 3TO He NPOCTO asbTePHATMBA 06bIYHOMN TenedoHUM.
AKTYa/IbHOCTb Pa3BUTUSA peLleHnin IP-TenedpoHnm 0bycnoBAEHA HE TOIbKO BO3MOMKHOCTBIO CHUMKEHUS 3aTpaT Ha
TenedoHHble MeperoBopbl U TexHUYeckoe ob6cny:KuBaHne MHGPACTPYKTYPbl (XOTA M 3TO, 6e3ycnoBHO, UMeeT
3HauyeHue). IP-TenedoHMA 4acTo paccmaTpuBaeTcA Kak 6a3oBasa TexHMuyeckasa nnatdopma, MO3BOAANOLLANA
06beAMHUTL pelleHns NS nepefayv AaHHbIX W rofoca, a TakkKe Ans obpaboTkM M nocneaylowero
MCMob30BaHMA 3TON MHbOPMALMKM BO BCex BU3HeC-NpoLeccax.

Takum o6p330N\, pa3sutmne |P-Tene¢OHMI/I ABNAETCA CpeaCTBOM MOBbIWEHNA NPON3BOAUTENBHOCTU TPyAa
1 pa3BUTUA 6busHeca.
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2.3 KoHuenuua noctpoeHna coBpemeHHbix cetert NGN

Mepexoa OT OTAENbHbIX ceTel, npepocTaBastowmx 1.2 ycayrm K cetu, Ha 6ase KOTOPOW BO3MOMKHO
NpesoCcTaBAATb MHOXKECTBO YCAYr NPOXOAMUA AOCTaTOYHO 3BOJIIOLMOHHO M He 3aKOHUYU/ICA B HacToALLEE BPeMs.

MepBble NONbITKM 06BbEANHUTL B PaMKAX OAHOW CETU HECKONbKO ycayr 6blin npeanpuHATol B 80-e roabl
NPOLW/Or0O BeKa B pamKax TexHONorMi cetel C WHTerpaumeinn cayx6/ycayr (N-ISDN wmam  Y-LCUC),
NpesoCcTaBAAIOWMX, MOMUMO TeNedOHHbIX YCAYT, YCAYTM nepesayn AaHHbIX Ha CKopocTu Ao 128 kbut/c, yeayrm
KayecTBeHHOro ¢dakca 4-i rpynnbl, YyCAyrM BUAEO3BOHKOB U APYIMX Y3KOMONOCHbIX YCAYT, BMUCLIBAOLLMXCA B
CKopocCTU Nepeaaun go 2 Méut/c.

OpHako gna sHegpeHua TexHosormn N-ISDN ITU-T nowna HascTpeywy onepatopam T¢OIM, gonyctus
uenbli pag KOMAIPOMMCCOB, B YaCTHOCTHU:

— 6bln BbIBpaH CNOCO6 NOCTPOEHMA HANOMKEHHOW ceTu (Ha cyuwecTsytowme cetn THOIM ¢ KommyTauyme
TDM-KaHanos),

— TexHosnornyeckan ocHosa N-ISDN ocTanach Ta Xe, uto 1 B TGO — kommyTauma TDM-kaHanos,

— npu HanoxeHnn N-ISDN Ha TOIM mcnonb3oBanmchb Te Ke aboHEHTCKME MHOronapHble Kabenu B cetu
[JOCTYNa, Te e CUCTEMbl MEXCTaHLMOHHOM cBA3M (Ha ocHose PDH/SDH texHonornit) u te ke LUCK, Ho ¢
obHoBNeHHbIM 0, nogaepKMBaOWMM HOBble LUUMPPOBLIE CUCTEMbI CUFTHANM3ALUM U HOBbIE YCAYTU,
TpebyloLme ycTaHOBAEHUA CoeaMHEHNA Ha CKopocTu Ao 128 kébut/c.

Ye K KoHuy 80-x rogos 20-ro BeKa bObiCTpbl pocT TpadumKka cetu UHTepHeT nokasasn, yto B byayLimx
CeTAX OCHOBHbIMW BUAAMM ycnyr byayT He TeniedOoHHble YCayru, a yCayru nepesadm gaHHbIX Ha CKOPOCTAX He
meHee 1 M6ut/c n c o4eHb HepaBHOMEPHbLIM TPaPUKOM B TEUEHUE ceaHca.

Ho umeHHO gns Takux ycayr He npurogHbl cetn Ha 6ase KK (1 TON, n N-ISDN), Tak KaK 3TU ceTu He
ya0BNeTBOPAT TpaduK cetu MHTepHeT HM NO CKOPOCTM nepenayun, HU No 3PPeKTUBHOCTU MUCMOIb30BaAHUA
nponyckHol cnocobHoct TDM-ceTeld.

CerogHa TexHonormu N-ISDN yxe MOMKHO CUMTaTb YCTapeBWMMM B LENOM (KaK cuctemy B3rnagoB Ha
NPUHUMMNbI UHTErPaLMmM YCAYr B OAHON CETU), OAHAKO OT 3TUX TEXHO/OMMI B HacieAcTBO TeNepOHHbIM CeTAM
OCTa/INCb CeayoLLLne 3BOOLMOHHbIE AOCTUKEHUA, NpoasuHyswmne TPOM no nytn K NGN, a umeHHo:

— obuweKaHanbHaa curHanmsauma Ne7 n npoTtokon ISUP, WMpPOKO UcCNoAb3yemble ANA B3aUMOLENCTBUSA
NGN c T$OTr;

— umdposble HHTepdelicbl B goctyne BRI u PRI ¢ aboHeHTcKolM curHanmsaumeir DSS1, wupoko
ncnonbsyemble ans s3ammopenctama NGN ¢ YacTHbIMK ceTaMu;

— MPUHLMNbI Pa3LeneHunn YCayr Ha TPaHCMOPTHbIe ycayru (Ycayru ocTaBky uau Bearer services) u ycnyru
npegoctaBneHms MHOOPMALMOHHbIX cepBucoB (teleservices), mossonuswMe yxke B pamrax NGN
pasAennTb YH4aCTHUKOB PbIHKA TEJIEKOMMYHMKaLMI Ha ONepaTopoB CeTel M NPoBaiAepoB YCAyr.

Ha cnepylowem 3Tane 3BoaouMM 6Gaarogapa Haavumio nakeTHol cetu OKC-7 6biia ycnewHo
onpoboBaHa TEXHONOMMA LEHTPaIM30BaHHOIO YNpPaBJAEHMA YCAyramm Ha ocHoBe npoTtokosa INAP B pamkax
MHTeNNeKkTyanbHbix ceTer (IN).

Y3nbl ynpasneHus ycnyramum (SCP) u y3nbl KommyTauum ycayr (SSP) B IN cTtanm npealiecTBeHHUKaMu
LEHTPaNN30BaHHOIO yrnpaBaeHUs Bbl3oBaMW Ha 6ase TexHosornii Softswitch (rMbkoi cuctembl ynpasneHmn
KomMmyTaumeit) B pamkax NGN.
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Ewe oAHMM BaKHbIM 3BOJIIOUMOHHBLIM Wwarom no nytm ot TPOM K NGN crtan BbIbOp TexHoNOrni
TPaHCMNOPTHOM CeTu.

B nepmog ¢ 1992 no 1998 roa B KayecTBe OCHOBHOW TEXHONOTMM TPAHCMOPTHOM ceTn ana byayuwmx
MYNbTUCEPBUCHbIX ceTell Bblna BblibpaHa TexHonorms ATM (acMHXPOHHOrO peXuma [0CTaBKM), Ha bHase
KOTOpOW Bblna NpeanoxKeHa KOHLENLUSA LWMPOKOMNOIOCHbIX ceTel ¢ uHTerpaumei cay»ké (B-ISDN uau LW-LLCKNO),
OZHAKO 3TN TEXHONOTUU HE COCTOAINCH MO CNEeAYIOWMM NPUYNHAM:

— TexHonorun ATM/B-ISDN 6b11n oTpaboTaHbl TO/ILKO B pamKax aapa MarncTpasbHbIX ceTei, B TO Bpems
KaK TeXHONOIMMM LMPOKONOAOCHOIO A0CTyna, NO3BOAAIOWME A0BECTU MHPOPMALMOHHbIE CEPBUCHI A0
KOHEYHbIX KNMeHToB B nepuog ¢ 1992 no 1998 roa 6biaun He pasBuUThl

— TexHonorun ATM/B-ISDN He npeaycmaTtpuBsanm AeLWesbiX U NPOCTbIX pelleHnin A8 B3auMOoaenCcTBns ¢
TpaguuMoHHbIMK ceTammn (THOMN, TB, GSM-2G u ap.). MNMpocTble M AeweBble WA3bl K 3TUM CETAM
NosIBUINCL ropasfo Nose 1 yKe Ha 6ase |IP-TexHonorni.

Ha cerogHA CTOUT OTMETUTb BaKHble 3BOJIIOLMOHHbIE AOCTUMKEHMA B pamKax TexHonornin ATM/B-ISDN,
KOTOpble BNOCNeACTBUN MUTPUPOBAM B CTaHAAPTbI Ansa TexHonormii NGN (cepua Y.xxxx ITU-T):

— Bblb6Op B KauecTBe TPAHCMOPTHOM OCHOBbI — TEXHONOTU KOMMYTaLuK nakeTtos (KM);
—  BbICOKOE KayecTBo ycayr B ceTax ATM ans TpadmKa peanbHOro BpemeHu (pedb, BUAEO);
—  KJaccuduKauma yeayr MysibTUCEPBUCHBIX CETEM, akTyasibHas M B pamkax NGN.

B UENOM MOXKHO CKasaTb, 4To TexHonormm ATM/B-ISDN poaunnce He BOBpemMA, U C pa3BUTUEM
TpaHcrnopTa Ha 6ase npocToro M Aewesoro npotokona Ethernet, a ToyHee — C MoOABNEHMEM ONTUYECKMUX
nHTepdelicos B Ethernet-texHonoruaAx, «BbIMYCTUBLWIKNX» 3Ty TEXHOJIOTUIO W3 JNIOKaNbHbIX CETEW B CETU
onepaTopcKkue, TexHonorm ATM 6b11M BbITECHEHbI TEXHONOTMAMM KOMMYTaLMK NakeToB Ha 6a3e IP/Ethernet.

Takum 06pa3om, BEHLOM 3BOMOLMOHHOM uenovykn oT TPOM uyepes N-ISDN, IN, B-ISDN/ATM crana
KOHLENUMA NOCTPOEHUA COBPEMEHHOM [nobanbHoW WHPOPMAUMOHHON MHpAcTPyKTypbl (GIl) Ha ocHoBe
TexHonornit NGN (Next Generation Network) — cetn cneaywouero nokonenus (CCM). JaHHylo KOHUEeNUuto
passusaet ITU-T B cepun ctaHgaptos Y.100...Y.3xxx.

Cnegyer OTMETUTb, YTO o4yeHb 6sM3Kkyto K NGN kKoHuenuuto IMS (IP Multimedia Subsystem wunu
MyNbTUMeANINHbIX IP-noacucTem) passmBaeT opraHusaumns 3GPP coBmecTHo ¢ ETSI n 3GPP2.

KoHuenumn NGN un IMS ¢aKTUYeCKM MAEHTMYHbI B PamKax YypPoBHEBOW (YHKLMOHANbHON mMoZenu
(TpaHcnopT, ynpasneHue, HGoOpMaLMOHHbIe cepBucbl), OAHAKO OTMETUM CeAyHoLLMEe OTANYUS:

1. Apxutektypa NGN paspabaTtbiBanacb ITU-T no NpMHUMNY «CHWU3Y-BBEPX» — OT TPAHCMOPTHbIX
ceTeil K MHGOpPMaLMOHHbIM ycnyram. Hanbonee npopaboTtaHbl B pamkax NGN Bonpocbl GYHKLMOHMPOBAHUA
TPaAHCNOPTHBIX ceTel (B3aMMOZENCTBUE CETEN, MOCTPOEHHbIX Ha Pa3HbIX TEXHONOTUAX Yepes CUCTEMY LUHO30B,
LEHTPA/M30BaHHO  YMpaBAsieMblX CO  CTOpPOHbl  Softswitch nocpeactBOM  OTKPbLITbIX  NMPOTOKO/OB).
OpueHTMpPOBaHa Ha Bce BUAbI AOCTYNa, BKAOYaa becnpoBoaHble, HO 6o/ee NpopaboTaHO B3aMMOAENCTBUE C
OUKCMpPOBaHHBbIMU TeNePOHHbIMU CETAMM C Mano UHTENNEKTYAIbHbIMWU TenepOoHHbIMU TepMUHanamu. Mo aTow
npuumHe B apxuTeKkType Softswitch Takol anemeHT Kak AS (cepBep NpUNOXKEHWI) OPUEHTMPOBAH B OCHOBHOM
Ha NoAAepXKKy A0NONAHUTENbHbIX (K TenedOHHOM ycayre) MHTeNNEKTYyaAbHbIX ycayr Tuna «800», «803», «809»
M T.n., To ectb AS B npeactasneHnm NGN — 31o SCP (NyHKT ynpasneHus ycayramm us IN).
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2. ApxuteKktypa IMS paspabaTbiBanace opraHusaumeir 3GPP coBmectHo ¢ ETSI no npuHumny
«CBEPXY-BHM3» — OT MHPOPMALMOHHDBIX YCAYT K TPAHCMOPTHLIM CETAM, NO3TOMY Hambonee npopaboTaHHbIMM
OKa3a/NMCb BOMPOCbl Pa3paboTKM U NoAAEepPKKM MHPOPMALMOHHDLIX CEepPBUCOB, YNpPaBJAEHUA YCAyramu.
MN3Haya/bHO OPMEHTMPOBaHA HA MOBUbHbIE TePMUHADI, NOAAEPKUBAIOLME 6oee LWNPOKNIL CNEKTP YCAyT,
yem TePMUHaNbI TPAAMLUMOHHBIX THOT.

Moatomy B pamkax naatdopmbl IMS npeaycMOTPEHO MHOMKECTBO NPU/IOXKEHUIN HE TONbKO K TesiepOHHOM
ycnyre, Ho U K apyrum ycayram (SMS, MMS, Buaeo3BoHKM, mobunbHoe TB 1 T.0.).

OpuveHTMpOBaHa NpeXKae Bcero Ha 6ecnpoBoAgHble TEXHONOINMU [0CTYNa U TEPMUHAJbI C NOAAEPIKKOM
MHOecTBa ycayr (Hanpumep, cmaptdoHbl), HO He UCK/IYAeT NPOBOAHbIE TEXHONOMMU AOCTyna C
MHOTOGYHKUMOHANBbHbIMK TEpMUHanammn. Ha yposHe TpaHcnopTa B IMS npeacTaBneHo 84p0o MynbTUCEPBUCHON
CeTU Ha OCHOBE TOro e creka npotokonos (IP/MPLS/Ethernet), uto u agpo NGN, HO ypoBeHb ynpasieHus
(Softswitch) nmeet 6onbnit Habop PYHKUMI, pacnpeaeneHHbIX MO Pa3/IMUYHbIM TPAHCMOPTHbLIM U CUFHANbHbIM
LN03aM, NO3BOMAIOLIMM OpPraHM30BaTh B3aMmogeicTeme anemeHtToB IMS ¢ anemeHTamm ceteir 2G (MCS,
HLR/VLR, AUC), ceTte# 2,5G (SGSN), ceTeit 3G u T.A4.

B pamkax 3TOM rNaBbl OTMETMM cCamble BakHble cBoicTBa NGN, nmmeruine HenocpeacrseHHoe
OTHOLWEHNE K TeEmMe AaHHOTo AOKYMEHTA:

— Hannume B TexHosormsax NGN Takoro Ba)KHOrO KOMMOHEHTa Kak Softswitch, coaeprkawero
pacnpegeneHHble ceTeBble 31emMeHTbl [9]:

— MGC —  KOHTposnep  ynpaBAeHWA  MeaMalNio3amu,  BbINOAHAWMA  GYHKLUM
LEeHTPaIM30BaHHOIo MapLupyTM3aTopa Bbi3oBoB (Call-Server);

- MGW - TeppuTOopuanbHo-pacnpegeneHHble MeAualliiosbl, BbINOAHAOWME  PYHKLUK
npeobpa3oBaHuna (KOHBEPTALMM) Pa3INYHbIX MeANaNoTOKOB OT npeaplaywmx ceten (ToOM, TB,
X.25 n 1.n.) K BUAY, NPpUrogHOMY A5 TPAHCNOPTMPOBKM Nno IP-ceTy;

— SGW - wWwnw3sbl CUrHaaMsaumMm, no3BoJiAloWME MNOHMMATb BCE MPOTOKO/bI CUTHANU3aLMM
npeaplaywmnx ceteir u npeobpas3osbiBaTb UX B co0bLeHUs npoTokonaa SIP, ncnonbsyemobiin B
KayecTBe OCHOBHOIO A8 yrpaB/ieHna ceaHcamm cBasm B cetax NGN/IMS;

— SIP-proxy/koHBepTop SIP, nossonswowmin ynpasaate ceaHcamu ceasm B cetax NGN/IMS, a
TaKXe B TPaANUMOHHbBIX ceTax TGOM/GSM;

— AS — cepBep NPUNONKEHWUA, NO3BONAIOWNIA NPeaOCTaBAATb PAL LOMNOAHUTENbHbLIX ycayr (no
OTHOLLUEHMIO K OCHOBHOM ycnyre — TenedoHun);

— Ha/nuMe OTKPbITbIX NPOTOKON0B U uUHTepdeicos (MGCP, H.248/MEGACQO), no3soaawoWmx 0caabutb
B/IMAHME nocTaBwMKoB obopyaosaHma n MO ana NGN Ha onepaTopoB CBA3W, a TaKKe pPa3BMBaTb
HEe3aBMCMMO ONepaToOPCKME TPAHCMOPTHbIe ceTn U obecnedyeHne NpesocTaBAEHNA UHOOPMALMNOHHbIX
YCNYr BUPTYaAbHbIMW NPOBataepamu, He UMELMMIN COBCTBEHHOM TPAHCNOPTHOM CeTU.

Takum obpasom, Bonpocbl B3aMmopgenctsma HoBo ceT NGN ¢ npepluecTBYOWMMN CETAMU CBA3M
(ToONn, FR, ATM, GSM, ..) B pamkax KoHuenuum NGN Hawnm ycnewHoe pelueHMe Ha 6ase TexHONOrUi
Softswitch (cm. PucyHok 1.13):
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OpraHuzauus

yEOBEHb CepBUCHbLIX ﬂﬂaTQOp_M B3aumoaencTBus
Yanbi cnyx6 scp SMS-cepeep

(Cepeepbl 4nA pasmeLyeHust KOHTEHTA,
CMCTEMBI YNpaBneHus cepencami)

E;
%%

Web E-mai FW SNP

YpoBeHL ynpaeneHus coeauHeHusiMn
SIP-Proxy

Isup
Mrp—

B@ YpoeeHb MyNLTUCEPBUCHOW TRAHCNOPTHOMU CETH

Cetn TDM (PSTN, PLMN)

PucyHok 1.13 — Mpumep B3anmogenctana NGN ¢ TGO, GSM n OKC-7
Crek npoTtokonos TCP/IP

[aHHbIN CTEeK NPOTOKO/I0B, BO3HUKLLMI B Hegpax cTpyKTypbl dod (MuHUcTepcTBa 060poHbl CLUA), no
(baKTy BbITECHMA BCE a/IbTEPHATUBHbIE TEXHO/IOTUM KaK M3 AOMALLHUX CETEN, TaK U CeTe onepaTopos.

OcHOBY CTeKa npeacTaBaseT NMPOTOKON MeXCeTeBoro B3ammopenctsma IP (sepcus 4 nam Bepcua 6), a
TaK»Ke NPOTOKOAbI TpaHcnopTHoro yposHA TCP u UDP.

CpaBHMM MOZenn B3aMMOLENCTBUA U UX Hambosiee pacnpocCTpaHeHHble peanusaumm — ctekn OKC-7,
TCP/IP n NGN:

Tabnunua 1.1 — CpaBHEHWE Moaenen B3aMmoaencTemA

Mogenb OSI Mopaenb OKC-7 Mopgenb TCP / IP Mopaenb NGN
MpuKnagHoM ypoBeHb MAP, INAP, CAP HTTP, SIP, SNMP, ... YpoBeHb
MNpeacTaBuUTENbHbLIN TCAP MHGOPMALMOHHbIX
CeaHcoBbli cepBucos

TpaHCNOPTHbIN SCCP TCP-UDP

CeteBom MTP-3 IP YpoBeHb  TPAHCMOPTHOM
KaHanbHbIN MTP-1 Ethernet, ATM, FR, ... cetn

dusnyecknit E1l

KaKk BMAHO M3 3TOW Tab/vubl, TMKBUANPYA OTMEYAEMbI MHOTMMW aBTOPaMM HEAOCTAaTOK apPXUTEKTYpPbI
0S| (bonblioe 4yMcio ypoBHEN) — HabloAaeTcs ABHAA TEHAEHUMA K MOAENAM C MEHbLWMUM YUC/IOM YPOBHEWN.
3TO CBA3aHO C PasBUTMEM MPOrPAaMMHO-aNMAPaTHLIX CPEACTB U YMEHbLUEHMEM CTOMMOCTM 3TUX CPeACTB.
Hanpumep, ewe coBcem HefaBHO KomMmyTtaTopbl Ethernet 6biM JoporMMy Mo CpaBHEHUIO C YCTPOMCTBAMM
dU3nYecKoro ypoBHs — KoHueHTpatopamu (hubs), a cerogHs KommyTaTopbl 3-r0 YpPOBHS, BbINOJHAKOLWME
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OYHKUMKM KaK KOMMYTaTopa, TaK M MapLlupyTM3aTopa, ABAAIOTCA CAaMbIMW PACNpPOCTPaHEHHbIMW CEeTeBbIMMU
y3namu.

OpyrMmu cnoBamu — TpaHcnopTHble y37bl B Mogen NGN BbINOAHAIOT GYHKLMM TPEX HUKHUX YPOBHEN
moaenn OSl. MNoKa He nosBuaOCb COBCTBEHHOE HasBaHWE AN 3TUX Y3/10B, UX MPOAO/IXKAOT MO TPaaAnuLUM
HAa3bIBaTb KaK KOMMYTUPYHOLLMMMN MapLLIPYTU3aTOPaMM, TaK U MapLLPYTUIUPYIOWMMM KOMMyTaTopamu. bonee
TOro, B ¢QyHKUMOHAN 3TUX YCTPOMCTB BCe 4Yalle BKAOYaOT 06paboTKy 3aronoBKOB ypoBHA L4, Hanpumep,
pacwmpsaa BOSMOMXKHOCTU NMOTPAHUYHBIX Y3/10B B Lenax ¢punbTpaummn Tpaduka B NoanTUKax 6€3onacHoOCTU nam
KnaccudmKaunm TpaduKa B NOAUTMKAX yrpaBaeHNA KAYeCTBOM.

2.4 OcHosbl IP-agpecaumn. Cetn, noacetTn, HasHaYeHMUe MaCoOK

2.4.1 Knaccbl agpecos IP

PasrpaHuuyeHune ceTeli MO KOAMYECTBY XOCTOB  OCYLLECTBASETCA Ha OcHoBe Kjaccos |P-agpecos.
CywecTByeT 5 KnaccoB IP-agpecoB, TpM M3 KOTOPbIX MCMONbL3YIOTCA AN YHWKANbHOW aapecaumu ceten U
XOCTOB:

Tabnunua 1.2 — Knaccel IP-agpecos

- - Makc. 4yucno
MNepBble 6uTbl | HaumeHbLINKA Haun6onblui MakcumanbHoe o
Knacc - Yy3710B B KaxXgou
IP-a,qpeca HOMmep ceTn HOMep ceTn YUCNO ceTen cetm
A 0 0.0.0.0 127.0.0.0 2 -2(126) 2% -2
B 10 128.0.0.0 191.255.0.0 214 -2 262
(o 110 192.0.0.0 223.255.255.0 221 -2 2% -2 (254)
D 1110 224.0.0.0 239.255.255.255 15 x 2% Fpynnosble
agpeca
(multicast)
E 11110 240.0.0.0 255.255.255.255 7x2* Peseps

OpHo m3 ycnosui noctpoeHua cett WAN — yHUKaNbHOCTb CeTeBOro agpeca, Yero MOMKHO [OCTUYb
TONIbKO MPU KECTKOU cucTeme Ha3sHaYeHUA 3TUX aapecos.
B RFC 2050 IANA npuBoAMT NpaBuaa Ha3HayeHua u pernctpaumm IP-agpecos.

CospaHbl pernoHanbHble pernctpatypbl ARIN, RIPE u APNIC, pacnpegenawowme IP-agpeca B CBOMX
pPernoHax no HaulMoOHa/lbHbIM OpPraHM3aLnAM.

B Poccum ¢ 2003 r Bcemun agpecamu, Bkatodas IP, ynpasnaet ®epepanbHoe areHTCTBO CBA3M, YYMUTbIBAA
npyv 3TOM OBOLLENPUHATYIO MWPOBYHD MNPAKTUKY [AEATENbHOCTM CaMOPEry/MpyemMblX OpraHusauuii B 3ToM
obnactu.

OTmMeTUM cneaytolme BaxkHble MOMEHTbI NMPW HasHaveHuu IP-agpecos:
1. IP-agpeca HasHavatoTca uHTepdeiicam (Kak GU3NYECKUM, TaK U BUPTYaNbHbIM).

2. HavanbHbI agpec B Kaxaoh ceTn/noaceTtv ABAAETCA aApecoM AaHHOW ceTu/moAacetn u He
MOXeT ObITb Ha3Ha4YeH HUKaKoMy UHTepdelicy.
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3. MocneaHuin agpec B Kaxaon ceT/noaceTn ABAAETCA LWMPOKOBELLATEIbHbIM aapecom B AaHHOW
cetTn/noaceTv U He MOXET BbITb HazHauYeH HUKaKoMy MHTepdeicy.

HaumHana ¢ 1995 r B cetn MHTepHET Havan owywatbca gednumnt agpecos IPv4.

Mpn4nH TOMy HECKONBbKO:

1. Henpeackasyemo bypHbIii pocT nosib3oBaTtesnen cetu UHTepHeT.

2. BHeapeHuWe B MHTEPHET MyNbTUMELMUIAHBIX CepBUCOB (rosioc, BUAEO).
3. Pa3BuTHE LLUMPOKOMOJIOCHOIO A0CTYNa U CEHCOPHbIX CETEMN.

4. HeontnmanbHoe pacnpegeneHue agpecos IPv4 Ha HavyasibHOM 3Tane.

[ns npeogoneHuns atoro gedmumnta boinm NpesnoKeHbl Cleayrowme Mmepbl:

1. MpoTtokon NAT, No3BO/MBLIMA PaACLUMPUTb aZPECHOE MPOCTPAHCTBO 33 CYET WUCMO/Ib30BaHMUA
aapecos 4-ro yposHa (noptbl TCP-UDP).

2. BHeapeHMe TexHOMorMn AMHaMMYEecKon pasgaum |IP-agpecos, NO3BOMMBLLEN 3KOHOMUTb
aZlpeca 3a CYET «HE aKTUBHbIX» K/IMEHTOB.

3. TexHonorusa CIDR, no3BosMBLIas 6onee sKOHOMHO pacnpeaensats IP-agpeca.

PaccmoTpum 3T Mmepbl nogpobHee.

2.4.2 Ha3Ha4yeHue agpecos IP. NAT

B 1999 roay IETF B RFC 2663 npeanoxun TeXHONOrMIO TPAaHCAALUK CeTeBbIX afpecoB, peasinsyemyto
nocpeacteom npotokosa NAT. HasHaueHnme NAT — 3aWwmTa YacTHbIX CETEeM W pacliMpeHue appecHoro
NPOCTPaHCTBa 3a CYET NoJA KNOPT» B 3aro/I0BKaxX NPOTOKO/0B 4-ro YypoBHA (HOmMepa NopToB NpoToKoaoB TCP u
UDP), yTo HapylwaeT ycTaHoBNEeHHble B mogenn OS| npaBuia — Ha KakAOM ypoBHE AOJIKHbl MCNO/Ib30BaThbCA
TO/NbKO agpeca (MAeHTUOUKATOPbI) AAaHHOTO YPOBHA.

[na cornacoBaHWs aApecHOro NPOCTPaHCTBa B Nyb6AnYHONM ceTn MHTepHET BblAeNeHbl aApeca YacTHbIX
ceTeii («cepble»):

Tabnnua 1.3 — Agpeca YacTHbIX ceTel 41A KNaccoB

Knacc CeTeBoii agpec Macka
A 10.0.0.0 — 10.255.255.255 /8

B 172.16.0.0 — 172.31.255.255 /12

(o 192.168.0.0 — 192.168.255.255 /16

NAT-wAo3bl cogepxaTt Tabnuubl nepecyeta nyb6andHbIX agpecos cetn WHTepHer/UDP-noptos B
COOTBETCTBYIOLLEE MHOMECTBO YacTHbIX IP-aapecos/UDP-nopTos.
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2.4.3 Ucnonb3oBaHMe macokK. IP-Moacetu

C NOMOLLLbIO MACKM 0AHY CETb «APOB6AT» HA MOACETH.

Macka — 310 yeTbipexbaiTHOe YMC/I0, MMelolllee egUHULbI Ha CTapLUMX NO3ULMAX, COOTBETCTBYHOLLMX

ajpecy ceTu, a Ha MIAALWKX, COOTBETCTBYIOLLMX aApecy y3na — Hy/u.

MacKa HaknagblBaetca Ha IP-agpec npu nomowm 6ynesoit GyHKUMM «MU», U TO, YTO MoOAy4aeTcA B

pe3ynbTaTte HaN0XeHUA — 3TO N eCTb agpec HOBOW ceTu (I'IO,EI,CETM).

dopmar 3anucu macok

TaKk KaK macka Bcerga ABnAeTca nocnefoBaTeNbHOCTbIO eAuHUL, CeBa, ,CI,OI'IOJ'IHﬂeMOl\/‘I cepmeﬁ HyneVI
cnpasa Ao 32 6MT, TO MOXHO NPOCTO YyKa3blBaTb KO/IMYECTBO €4UHUL, @ HE 3aNUCbiBATb 3Ha4Ye€HUNE KaxXaoro

OKTeTa.

O6bluHO 3TO 3anucbiBaeTcsa Kak "/" nocne agpeca U KONMYECTBO eAMHUYHbBIX BUT B Macke. Hanpumep,

3anucb 192.1.1.0/25 npeacrasnset coboit aapec cetn 192.1.1.0 ¢ mackoi 255.255.255.128.

Yucno eanHuy B Macke A0/KHO 6biTb 6onblue uMcna 6UT agpeca ceTu ucxogHoro IP-agpeca, nHave

ApobneHns He nonyuuTca.
MycTb agpec cetn: 192.168.5.0 (To ecTb ceTb C Mackoi /24).
Apgpeca xocToB: ¢ 192.168.5.1 no 192.168.5.254 (254 xocrTa).
[lna nopceten —macka /25, /26, ..., To ectb bosblue 24!
Mpumep BbluMcneHuns aapeca cetu/noacetu
1. EcTb oaHa ceTb ¢ mackol /24
Myctb IP-agpec HazHayeHMA B NPMHATOM NakeTe: 192.168.5.143,
a MacKa B oyepegHoi 3anucu RT: 255.255.255.0 uaun /24

Torpa agpec ceTm HasHaveHus byaet: 192.168.5.0

192 168 5

143

255 255 255
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192

168

2. EcTb ABe noaceTv ¢ mackon /25

Myctb IP-agpec HasHayeHMA B NpuHATOM nakete: 192.168.5.143, a macka B

255.255.255.128 nnn /25.

Toraa agpec NnoaceTv HasHavyeHMA A5 3Toro naketa 6yaet 192.168.5.128:

oyepeaHoi 3anucu RT:

192 168 5 143
255 255 255 128
192 168 5 128
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A naket c IP-agpecom HasHayeHmsa 192.168.5.76 npu macke /25 (255.255.255.128) nonager B noAcetb
192.168.5.0:

192 168 5 76
255 255 255 128
192 168 5 0

CIDR He ncnonb3yeT }KECTKMe pamKu knaccoBoi agpecaumn. CIDR ocHOBbIBaeTcA Ha nepemMeHHOU g/inHe
macku noacetu (Variable Length Subnet Mask — VLSM), B To Bpemsa, Kak B K/accOBOW (TpagvuMOHHOM)
ajpecaumn AnnMHa macku ctporo ¢pukcuposaa (/0, /8, /16, /24).

B ceTu MHTepHET MCNONb3YOTCA TO/IbKO MacKu BUAA «N e4UHUL, ganblue BCe HYN», Hanpumep:

11111111.11111111.00000000.00000000

nnav enga 255.255.0.0 uam /16, Hanpumep:

172.24.0.210/16

MeTog VLSM nossonseT pa3buTb Ha NOACETU aApecHOe NPOCTPaAHCTBO Knacca A, B uaum C, a 3atem
pa3buBKy noaceTel Ha NOACETU [0 Tex Nop, NMoKa He BypeT AOCTUTHYTO Tpebyemoe KO/AMYeCcTBO XOCTOB B
Kaxkaon noaceTu.

Mpumep

KomnaHun Tpebyetca 500 agpecos. Mpu KnaccoBom noaxoge (GUKCMpoBaHHAA MacKa) onepaTtop MoXeT
BblaenuTb 6o Knacc C— 254 aapeca, nnmbo knacc B — 65 534 aapeca. He noaxoaat oba BapuaHTa.

CIDR/VLSM no3BonstoT pa3butb Knacc B Ha noaceTy 1 BbiAeAUTb KomnaHum 512 aapecos ¢ MacKom:

Appec cetn Apapeca xoctoB

11111111.11111111.1111111 0.00000000

Macka — 255.255.254.0 uan /23
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2.5 OcHoBbl IP-mapuwpyTtusaumm

OCHOBHbIMM MeToAaMM ANA ynpaBaeHnA Ka4eCTBOM OKa3bliBaeMbIX yCnyr (I'apaHTVIM QOS) ABNIAKOTCA:

ynpaB/iieHMe NPOMNyCKHOM CNOCOBHOCTbIO;
— ynpasaeHWe oyepesamMu (NnpuoputeTamm);
— ynpaB/ieHue mapLupyTusauuei;

— ynpasneHue Tpadpukom;

— ynpasneHue Tapudamu.

OnTMMM3auma BbIBOpa MapLIpyTa NO3BONAET YBEANUMTL 06bEM Nponyckaemoro TpaduKa, a 3T0 U ecTb
uenb noboro onepaTtopa — nepeaatb NO CETU MaKCMMaibHbIA 06bem TpaduMKa Npu AONYCTUMOM KayecTse
obcnyKmBaHus.

B 06lenocTynHOM 3HAYeHWW C0Ba MapLIPyTM3auMs O3Ha4yaeT MPOUECC OnpeaefieHnsa maplupyTta
nepesayn MHGoOpMaLMM Yepes CeTb MEXKAY WMCTOYHMKOM (MCXOAALMM MYyHKTOM) M nosnyyatesnem (MyHKTOM
Ha3HayeHwus).

Takum 06pasom, mMapLipyTU3aLmMsa — 3TO npouecc pacrnpeneneHs MHGOPMALMOHHbIX NOTOKOB B CETU
CBA3N.

B 60/1bLIMX COCTABHbIX CETAX BCErAa CYLLECTBYET HECKO/IbKO a/bTEPHATUBHbIX MapLIPYTOB MEXKAY ABYMS
KOHEYHbIMW y3M1amMu, MO3TOMYy BCTaeT 3afaya onpegeneHus yywero (ONTMManbHOro) mapwpyTa w3
HECKO/IbKMX BO3MOKHbIX.

Bblbop MapLUpyTa OCYLLECTBASETCA HAa OCHOBAHUKW aHaun3a cieayoLlein nHpopmaumm:

— CeTeBOro agpeca B 3aroN0BKe AeWTarpammsl (TEKyLLAs, AMHAaMMYecKkas nHdopmaums),

—  WHpopMaUMM O KOHOUTYpaLMK CETU (CTaTUYECKAn UAK AMHAMMYeCcKan nHpopmaumsn),

—  KpuTepws Bbibopa (METPMKM MapLIpyTa — CTaTUYECKasa UAW UHaMUYecKas MHGopmaums).
Jly4qwinit mappyT — 3T0 MapLWpPYT C HAUMEHbLUEA METPUKOW.

[na ceteit cBA3M C KOMMYyTauMel KaHasoB Hambosiee YHMBEPCasibHbIM M LIMPOKO MCMO/b3yeMbIM
Kputepnem AasnAaetca AJiMHa NyTu, B YaCTHOCTU, AJIMHA NYTU NO YUCAY TPAH3UTHbIX Yy4aCTKOB, a ANA ceten ¢
KOMMyTaUMen NakeTos — Bpems nepegaun (3agepkku).

OnpefeneHne MapwpyTa nepegayv  MHPOPMaUMM  MPOUCXOAMUT  MporpaMmmHo  (cpeacTBamu
ONepaLMOHHOM CUCTEMbI U CMELMANTU3NPOBAHHbIX MPUIOKEHUI).

COOTBETCTByIOLLI,VIe nporpammHsble cpeacTtBa HOCAT Ha3BaHMA MPOTOKO/I0B MapLIpPyTU3aunun.
Jloruka mnx pa6OTbI OCHOBAHa Ha a/ZITOPUTMax MapLlpyTU3aumnn.

ANrOpUTMbI  MapLUPyTM3aLMM  BbIYUCAAIOT CTOMMOCTb AOCTaBKM M BblIGMpAlOT MNyTb C MeHbluel
CTOMMOCTbIO (MEeTPUKON).

OCHOBHbIM pe3ynbTaTom paboTbl anropuMTma MaplUpyTM3auMK ABAAETCA cOo3daHue M MNoAAep’KKa
TabAMLbl MapLIPYTU3aLMK, B KOTOPYHO 3aMMCbiBAeTCA BCA MapLUPYTHasA MHGopMaums.
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CopepkaHue Tabanubl MapLIPYTU3aUMKM 3aBUCUT OT UCMOJIb3YEMOT0 NMPOTOKO/IA MapLIpyTU3aLnm.
B o6Lwem cnydyae Tabavua MapLpyTU3aL MM COAEPKUT CNeaytoLyio MHOopmMaLmio:
— agpeca banKaiwmnx MapLLpyTU3aTOPOB (CETEBBIX Y3/108B);

— TMoKasaTenn, Hecywme MHOPMaLUIO O NpeanoYTeHUAX B Bblbope KaKoro-nnbo HanpaBieHus
CBA3U (METPUKM).

OcHoBHble TpeboBaHUAMM, NPeabABAAEMbIE K aATOPUTMY MapLUPYTU3aALMK:

ONTUMa/IbHOCTb BbIGOpa MapLIpPYTa;

NPOCTOTa pean3aumn n HU3Kne HenponssoauTe/ibHble 3aTpaThl;

YCTOMYMBOCTD;

— BbICTpan cXoANUMOCTb;

—  TMUBKOCTb.
ANFOPUTMbI MapLLPYTM3aLMKN MOTYT ObITb K1accudPpuLUMpoBaHbl NO PasHbIM MPU3HAKaM.
Hanpumep, anroputmbl MoryT 6biTb:

—  CTAaTMYECKUMU U ANHAMUYECKUMU;

—  OAHOMaPLPYTHbIMWU UM MHOTOMAPLIPYTHbLIMMU;

—  OAHOYPOBHEBbLIMM MU NEPAPXMYECKUMU;

— € WHTENNeKTOM, COCPeaoTOYEHHbIM B F1aBHOM Y3/1€ MAW pacnpefeneHHbiM Mo OTAe/IbHbIM
MapLupyTnsatopam (LEeHTPaM30BaHHbIe AN pacnpeaeneHHble);

—  BHYTPUAOMEHHbIMU U MEXAOMEHHbIMY;
— 04HOaZPECHbIMWU UM FPYNMNOBLIMKU (MHOrOaAPECHbIMK);
— a/ropMTMaMm COCTOAHMSA KaHasa Uan BEKTOPa PAcCTOAHWUNA.

Hu)Ke nepeuncneHbl OCHOBHble KpuTepuu BbiGOpa, KOTOpble MCMOAL3YOTCA B anroputmax
MapLpyTU3aLmm:

AJIMHA MApLIpyTa;

— HaOEeXHOCTb,

— 33a[4epXxKKa,

— WWUPUHAa NON0CbI NPONYCKaHUA;

—  Harpyska;

—  CTOMMOCTb MapLipyTa.
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B 6onblumx ceTsx rnaBHas npobiaema COCTOMT B TOM, YTOObI NOMYYUTb TEKYLLEE COCTOAHWME KaXKAOoro
MapLipyTa, YTo6bl OCTAaHOBUTBLCA Ha NyYlLUEM MapLUPYTe A/1A NaKeTa.

OpfHaKo cOoCToAHME COeAMHEHWUI ABNSETCA BESIMYMHOM C/IY4aMHOM M NOCTOAHHO MeHstowenca. B aTom
Ccnyyae KoAM4YecTBO MoAMOUKAUMIA MapLIpyTU3aLMM MOXKeT OblTb OYEHb BbICOKO, aArOPUTM BblYMCAEHMA
ONTUMaNbHOTO MApLUPyTa HUKOFAA He conaeTca.

MeToabl MapLpyTU3aLUmMmn AenaTca Ha:

— UEHTpPa/IM30BaAHHbIE (OT MCTO‘-{HMKa), Korga pewatouwme d)yHKLI,VIM 3aKpen/sieHbl 3a O4HUM Y3/10Mm,
KOTOprﬁ NOCbINNAa€T COOTBETCTBYHOLWMNE KOMaHAbI APYTUM Yy3/1aM,

— [eUeHTpasM30BaHHble (OT y3na K y3/y), KOr4a KaxAapll y3e/n camocToATeNbHO Bblbupaer
MapLLpyT nepegayn (Uam ee HanpaeaeHMe) Ha ocHoBe cOBCTBEHHOM MHbOPMaLUU.

B 3aBuMcMMoOCTM OT crnocoba ¢GopmMpoBaHUA Tabaul, MaplpyTU3aLuMM anropuTMbl MapLupyTU3auum
AenaTca Ha ABa Knacca:

— anroputmbl GUKCUPOBAHHOM WKW CTAaTUYECKOM MapLUPYTU3aLMK;
— aJropuUTMbl afanTUBHOM (AMHAMMYECKOM) MapLLpyTU3aLUM.

B anroputmax ¢UKCMPOBAHHOM MAM CTAaTMYECKOM MapLupyTM3aumMu Tabanubl mapwpytusauumn (TM - RT)
CTPOATCA M 06HOBAAIOTCA aAMUHUCTPATOPOM BPYYHYIO 6€3 yyacTna NPOTOKO/I0B MApLLPYTM3aL MK,

AfanTyBHbIE NPOTOKO/IbI 06MEHA MapLIPYTHON MHbOPMaLMeNn AenATca Ha TPU rpynnbl:

—  AMCTaHUMOHHO-BeKTOpHble anropuTmbl (DVA — Distance Vector Algorithms) — ocHoBaHbl Ha
anroputme bennmaHa-®opaa;

— anroputmbl coctosiHua ceasen (LSA — Link State Algorithms) — ocHoBaHbl Ha anropuTme
[elKkcTpbl;

— aJroputTMmbl  Ha OCHOBE MNOJIUTUK (npanm) — Haubonee oNTUMasbHbIE a/ITOPUTMBbI,
ydyutbiBaroLwmne pag orpaHquHMﬁ, HaK/1agblBaembIiX aoMUHUCTPATOPOM CETU.

Hanbonee pacnpoctpaHeHHbIN NpoTokon Knacca DVA — RIP (Routing Information Protocol).

B npoTokonax kKnacca DVA p[ocTaTOMHO MHOMO BPEMEHM 3aTpayMBaeTCA Ha MNepeHOC W3MEHEHWUM
TOMOJIOTUM CETU B MaplUpyTHyt0 6a3y AaHHbIX (Nnpobiema megneHHOW CXOAMMOCTM), MOSTOMY MPUMEHEHME
OAHHOrO NpOTOKONa MNpPW  pPelleHuMM 3a4auvm  agMUHUCTPUPOBAHMA AOCTAaTOMHO KPYMHOW CetTu He
pekomeHayeTCcA.

Anroputm DVA npocT 1 Ha nepBbIit B3rNA4 HagexKeH. K corkaneHuto, oH paboTaeT Hanayylwmm obpasom B
Hebonbwmnx cetax (MeHee 15 y3nos.).

prngle CeTn He MOryT obouTtuch 6es nepunogn4yeckoro obmeHa COOGLLI,EHVI’FIMVI Aana onncaHuAa cetu,
OA4HaKo 6ONbLUMHCTBO M3 HUX U3ObITOYHBI.

Mo aTomn NPUYNHE CNOXKHbIE CETU NUCNbITbIBAIOT I'lp06}'leMbI npwu Bbixoae JIMHWUI CBA3K K3 CTpOoA n3-3a 10ro,
4YTO HecyuwecTByrowmne maplpyTtbl mMOryt OCtaBatbCA B Ta6nmu,e MapupyTmMsayunm B Te4HeHne AAUTENbHOIO

nepmnoaa BpemMeHmN.

Tpaduk, HanpaBAEHHbI NO TAaKOMY MapLUPYTY, He AOCTUTHET CBOero agpecara.
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[aHHaa npobnema pelaema, HO HA OLHO M3 TAaKUX PELUEHUNA He ABNAETCA NPOCTbIM.
bonee coBepleHHblI NPOTOKO/bI Knacca LSA.

B Hux EAMHMLI,EVI obmeHa CNYXKUT OonnCaHne COCToAHMA CBA3N, @ MapPLIPyTHaA Ta6ﬂVILI,a CTpoUnuTCA B
Ka*XJ0m y3nie Ha OCHOBaHWN NONYHYEHHOIo MHOXeCTBa TaKUX onncaHui.

Mpn M3MEHEeHWW TOMONOTUN CETU M3IMEHEHHbIE WM HOBble OMWCaHUA COCTOAHWUIA CBA3M 6bICTPO
PacnpoCTPaHAOTCA MO BCEW CETU, M CXOAMMOCTb NOJYyYaeTCs Bbllle.

OaHaKo an1a peanusaumm Takux NPOTOKO/I0B B MapLupyTM3aTopax TpebyeTca fOoNONHUTENIbHAsA NamMATb
(mnAa xpaHeHMs MHOXecTBa OMUCaHWUI COCTOAHUA cBA3el) M bonbloe 6bicTpoaencTene (AnAa 6GbICTPOro
noctpoeHus rpacdos).

Mpumepom npoTokona Knacca LSA moxkeT cay*utb npotokon OSPF (Open Shortest Path First).

HepocTaTKOM TakMX NPOTOKO/I0B COCTOAHUA KaHanos, Kak OSPF, IS-IS, aABnaeTcA nx CN10XKHOCTb U BbICOKME
TpeboBaHMA K namatn. OHU TPyAHbl B peasm3alunn M HYXAATCA B 3HAYMTe/NlbHOM obbeme namaAtu Ans
XpaHeHUsi 06bABNEHUI O COCTOSTHUM KaHa/NoB.

AHanN3 [OCTOMHCTB M HEAOCTAaTKOB Pas3/IM4HbIM  METOA0B MapPLWpPYyTU3aLUnn npeacrtaBifaeT cobol
CNIOXKHYIO CUCTEMOTEXHUNYECKYIO 33434y U MOXKET 6bITb nposeaeH TONIbKO AN1A KOHKPETHbIX ceTen.

ObmeH MHPOopMmaumeld, UCNoNb3yeMol B npouecce Bbibopa MaplpyTa, OCYLLECTBAAETCA C MOMOLLbHO
NPOTOKONOB CUTHANN3ALMM.

PacwupeHne BbIYMCAUTENbHBIX BO3MOMHOCTEN COBPEMEHHbLIX YMNPABAAIOLWMX YCTPOMCTB NO3BOAAET B
COBPEMEHHbIX CETAX PEeaNn30BbIBaTb C/OXKHbIE aNrOPUTMbI MapLIPYTU3aUMK, UCNOb3ylowmMe KoMBMHaLMIo
HECKO/IbKMX KPWUTEPMEB OMNTUMA/NbHOCTM B peanbHOM MmaclwTabe BpemeHW W  pPas3BUTblE MPOTOKOJbI
CUrHaNM3aLmMKn, No3BoAALWME 06MEHNBATLCA NONHOLEHHON MapLLPYTHOW MHPOPMaLMEN.

Ha paHHOm 3Tane TenedoHHble CETM MCMOAb3YIOT TOJIbKO CTAaTUYECKYI0 MapLIpyTU3auMmio, YTo He
nosBoaseT oNnTMMM3NPoBaTb Tpaduk B THOT.

Mepexopn K ceTam cneaytowero nokoneHuna (NGN) npegnonaraet nepesosky Nt06bix BUA0B MHGOPMaLMMK,
BK/IlOYAA peyeBylo, MO eauMHOWN, YHUBEPCA/IbHOM TPAHCNOPTHOM nNakeTHolM ceTwu. Mpu 3TomM NoABAAIOTCA
NPUHLUNNANbHbBIE BO3MOMXKHOCTM ONTUMM3AUMM TPpadMKa 32 CHET AMHAMMYECKON MapLLPYyTM3aLuu.

®PYHKUMM  KaHANbHOTO YPOBHA pPeaNM3yloTCA MHOMMMM MPOTOKOJIAMM  MaKeTHbIX CeTel, CambiM
pacnpocTpaHeHHbIM M3 KOTOPbIX fiBAAeTCA NpoTokon Ethernet.

2.6 MNpotokon Ethernet

Mpotokon Ethernet sBnseTcA o4HMM M3 LUMPOKO WMCMOJIb3YEMbIX NMPOTOKO/OB YPOBHA 3BEHa [aHHbIX
(KaHanbHOro ypoBHSA nan L2).

YpoBeHb L2 obecneunBaer ¢yHKLUMOHaNbHbIE WM NpPOLEAypHble CpeacTBa A4S YCTAHOBEHMS,
NoAAEPIKaHNA U pasbeaMHEHUA COeAMHEHUI KaHAbHOTO YPOBHSA MEXAY JI0TMYecKMMM 06beKTammn CeTeBoro
YPOBHS U 1A nepeaayu cay»ebHbix 6J10KOB AaHHbIX ypoBHSA L2. CoeguHeHMe ypoBHA L2 cTpouTca Ha ocHoBe
OLHOTO UM HECKOJIbKUX COeaUHEHMUI GU3NYECKOTO YPOBHS.

YpoBeHb L2 06Hapy:KMBaeT M MO BO3MOMKHOCTU WMCNPaBASAET OWMOKM, KOTOpPble MOTYT BO3HMKHYTb Ha
dU3nYECKOM ypOBHE, Hamnpumep, M3-3a NJIOXMX YC/IOBUIA PacnpocTpaHeHus B cpeae nepegayn. Kpome Toro,
ypoBeHb L2 obecneunBaeT 414 CETEBOro YPOBHA BO3MOXKHOCTb YNPaBAATb NOAKAOYEHUEM KaHaN0B AaHHbIX Ha
du13nYecKkom ypoBHe.
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PyHKUMM ypoBHA L2 noapep:KmBaroTca MHOMKECTBOM TexHosnorui, Hanpumep HDLC, LAP-D, Ethernet,
ATM, PPP, Frame Relay n gpyrue. Hanbonee pacnpocTpaHeHHOM M AeleBON U3 HUX ABASETCA TEXHO/0MMs

Ethernet.

B T1abn. 1.4 npuseneHbl PYHKUUKM, PEKOMeEHAYEMble Ha YPOBHe 3BeHa AaHHbIx mogenn OSIl, a Takxke
noaaepxmsaembie MAC-ypoBHem npoToKona Ethernet u gononHUTeNnbHbIMM NPOTOKONAamMK, paboTatowmmm

nosepx MAC-ypoBHsA.

Tabnuua 1.4 — CpaBHeHUe moaeneit B3ammoaeinctama — @yHKUUM ypoBHs L2

PekomeHagyemblie OSI

Nogpepxmsaemble MAC-ypoBHEM
Ethernet

MNopaepxmBaemble ApYrMMn MPOTOKONAMU
nosepx Ethernet

YcTaHOBNEHME n | Nogaepxkusaet TONbKO | YNpaBnaemble coegmHeHUA
paspyweHue  coeauHEHMA | HeynpaBasemble COeAUHEHNA noajepmBeatoTca NpPOTOKO/IaMM LLC,
KaHa/NbHOTO YPOBHSA 802.1p/Q, MPLS 1 gp.
YnpasneHue MNoppepxmsaet TONbKO | YnpaBseHue 3anmncamm B TK
nepeKkaYeHnem HeynpaBasembii npouecc | nogaep>kmsaetca npotokonamu 802.1p/Q,
Kafpos/KaHanos [OaHHbIX | co3gaHuA 3anucelr B Tabauuax | MPLS u ap.
(kommyTaumn) KoMmmyTauum (TK)
PasrpaHunyeHue n | Aa. -
CUHXPOHM3aUMA WUcnonb3ytotca nona SFD/EFD
YnopagoyeHue 6n10koB | Her. MNopaepxunsatoTca NPOTOKO/lamm LLC,
[JAHHbIX KaHanbHoro ypoBHs | Kagpbl Ethernet He HymepytoTca. 802.1p/Q, MPLS u ap. 3a cyer Hymepauuu
KagpoB WM  CO34aHWA  YNpPaBAAEMOro
coeamMHeHnA ypoBHA L2.
ObHapyrkeHue ownbok Oa. -
Ncnonb3yetca none FCS.
BoccraHoBneHMe npu | Her. MNopaepxneatotca npotokosom LLC nytem
owmnbKax Kaapbl ¢ owmnbron yaanstorcs. 3anpoca NOBTOPHOM nepejayn Kaapos,
NPUHATBIX C OLUMOKON.
YnpasneHue notokom | Her. YnpasneHue NOTOKOM OAHHbIX
OaHHbIX MAC vypoBeHb noaaepkuBaeT | nogaep:kusaerca npoTtokonamu 802.1p/Q,
TONbKO  npocTenwyto odvepeab | MPLS wn  agp. 3a cyet noneir CoS,
FIFO, yTOo He rapaHTUpyeT | NO3BONAIOWMX MNPUCBAMBaATb  Pas3UYHble
ynpasneHue nopagKom | npuoputeTbl ypoBHA L2 u obpabaTbiBaTb
cnefoBaHMA Kagpos. pasHble ANCUUNANHBI obcnyRmnBaHua
oyepegein.
O6paboTka cny»ebHbix | Her. MNoanepxusatoTCA HeKoTOopbIMU
6710K0B AAHHbIX KaHaNbHOrO npoTokonamu nosepx MAC ypoBHsA
YPOBHA
AOMUHUCTPATUBHOE OrpaHunueHHO nopapepkusaerca | [la. TOHKMe HAcTpoikm npoTtokonos LLC,
ynpasneHue KaHa/ibHbIM | (Hanpumep, nameHeHne Bpemenu | 802.1p/Q, MPLS, SNMP u ap.
YpPOBHEM 3anucu B TK).
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Ha pucyHke, PucyHok 1.14, npeacTaBneH dopmaT NpoTOKOAbHOro 6/10Ka gaHHbIx Ethernet, HasbiBaemoro

Kagpom (Frame).

7+1+6+6+2+(46...1500)+4= 72...1526 BawT

I

~ 6+6+2+(46...1500)+4= 64...1518 Gait

-
=

\

7 5 6 6 2 46...1500 s | B
Gawur © Banr Gant GaiTa 6anT Gaira | ©

a DA SA L WHdhopmaumn ot a

Mpeambyna | & Dest Source Type NPOTOKONOB FCS o
i Address Address Protocol | BepxHux ypoBHen &

PucyHok 1.14 — dopmat npoToKoibHOro 610Kka gaHHbIX Ethernet (kagp)

Mpeambyna — 7 6alT CUHXPOHU3UPYIOLWIMX AaHHbIX. Kaxablid 6alT coaepsKUT oAHY KOMBUHaLUo —
10101010. Mpn MaHYEeCTEPCKOM JIMHEMHOM KOAMPOBAHUM 3Ta KOMOWMHAUMA npeacTaBasetcs B GpU3MYECKOM
cpene nepuogmyecknm curHanom. NMpeambyna nepenaeTca TONbKO nepes NepsbiM Kagpom, YTo AaeT Bpema U
BO3MOHOCTb NpuemonepeaaTinkam «MpPoCHYTbCA» U MPUNTU B YCTOMYMBBIA CUHXPOHU3M ypoBHA L1. Takum
obpa3om, B LENOM aCUHXPOHHbIM npoTokon Ethernet nocpeactBom npeambynbl ocywecTBaseT rpyoyto
CUHXPOHM3aUMIo ypoBHA L1, no3sonstoLLyto nocne nays B nepegaye kagpos Ethernet aktuemnsnposatb ceTeBble
nHTEepdenChbI.

SFD/EFD — Haya/ibHblil/KOHEYHbIN OrpaHnunTens Kagpa (dnar) coctout us ogHoro 6aita ¢ Habopom
6utoB 10101011. MosBNneHME 3TON KOMBMHALMKU ABNAETCA YKa3saHWMEM Ha NPeAcTosAwMi Npuem Kaapa uam
OKOHYaHWe TeKyLLEero Kagapa, To ecTb No ¢garam ocyLwecTBAAETCA CUHXPOHU3aums Kagpos Ethernet Ha ypoBHe
L2.

DA — MAC-Aapec nonyyatensa — 6 6aint. Ecam nepebin 6UT agpeca=0, To 3TO UHAMBUAYAbHBIN aapec
UHTepdelica, ecnm oH =1, TO 3TO rPyNNoOBOM aZpec HECKO/bKUX WUHTepdencos. Mpn WwKMpoKoBeLLaTeIbHOM
agpecaummn (broadcasting) Bce 6utbl nona agpeca ycraHasnumeatotca B 1 (FF:FF:FF:FF:FF:FF).

SA — Aapec oTnpasuTens — 6 6aiT. Mepsbili 6UT - Bceraa umeeT 3HadeHue 0.

Mepsble 3 6aita MAC-agpeca oTBefdeHbl ONA YHUKANbHOTO Koda ¢UPMbI, BbiMycKalowen AaHHOe
obopygoBaHue (OUl - Organizationally Unique Identifier) [5]. MpuBeaem npumepbl KOAOB HEKOTOPbIX
BEHA,0POB:

00 20 AF — CeTeBoii uHTepodeiic drupmbl 3COM.
A8 F9 4B — CeteBoit nHtepdeiic pupmbl Eltex, Novosibirsk, RF.

MNocnepHue 3 6alita MAC-agpeca oTBegeHbl A/ CEPUAHOTO HOMEpPa KOHKPETHOM CeTeBOW MnaThl,
KOTOPbIN MOXET ObiTb HasHayeH JAMHAMMYECKM, 3anporpaMmMupoBaH BEHAOPOM WM YCTaHAB/IMBATLCA
aAMUHUCTPATOPOM CETM.

Mone pgauubi (LI)/Tun npotokona (TP uam EtherType) — annHa nons aaHHbIX B Kagpe (ana sepcuit IEEE
802.3 3HayeHue 3Toro nona He npesbiwaet 1500). Mpu 3HaveHnn =>1500 — TMN o6CNYKMBAEMOro NPOTOKOANA
BbllLeNexKallero ypoBHa (ana sepcuii Ethernet Il).
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B Tabauue 1.5 npusBeneHbl HEKOTOPble KOAbl 3TOro Noas.

Tabnnuya 1.5 — Kogbl HEKOTOPbIX MPOTOKO/0B, UCNONb3YOWMX ycnyrm Ethernet

EtherType Protocol

(TP)

08 00 Internet Protocol, Version 4 ( IPv4)

08 06 Address Resolution Protocol ( ARP)

8035 Reverse Address Resolution Protocol ( RARP)
8100 VLAN-tagged frame ( IEEE 802.1Q, 802.1aq)
814cC Simple Network Management Protocol ( SNMP )
86 DD Internet Protocol, Version 6 ( IPv6 )

8847 MPLS unicast

8848 MPLS multicast

88 63 PPPoE Discovery Stage

88 64 PPPoOE Session Stage

88 A8 Provider Bridging ( PBB — IEEE 802.1ad, 802.1aq)
88 AB Ethernet Powerlink

88 F7 Precision Time Protocol (IEEE 1588) (cuHxpoHHbI Ethernet)
91 00 Q-in-Q

Mone paHHbIX cogepKut oT 46 go 1500 6ainT. Ecnm anmMHa faHHbIX MeHble 46 6aliT, TO Mcnob3yeTcs
noJie 3anonHeHns, YTobbl 4ONONAHUTL Kaap Ao 46 6aiT.

FCS — MNone KOHTpONbHOI cymmbl — 4 6aiTa. s KOHTpons ownboK B Kaapax Ethernet ncnonbsyetcs
nonnHom CRC-32. 370 No3BoAsieT A0CTUYb YPOBHA HEOBHaPYKEHHOM oWnBKKN PHO = 1/2¥=10°.

2.6.1 Mpeunmywiecrea TexHonorum Ethernet
anBeLI,EM OCHOBHbIE nNpenmyLecTtBa U He4OCTAaTKN TEXHO/10TUN Ethernet:
— NPOCTOTAa U HNU3KaA CTOMMOCTb 3TOM TEeXHONOInwu,

— Wwupokoe pacnpocTpaHeHue (98% LAN, 95% MAN u ceTeit goctyna);

BO3MOXXHOCTb peazin3aumnnm NnoBepx pa3/indHbIX cpen nepenayu;

nogaepxKa MHOXeCTBa TEXHO/I0MNI CeTeBOro YPOBHA, BKAtOYaA IP;
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— B TexHosoruu Ethernet nHTerpmpoBaHbl GyHKLMM YpoBHA L2 (KomMyTaums, 3awmta oT ownbok
nepefayun, CTaTUCTMYECKOE MYNbTUMNEKCMpoBaHME) M ypoBHA L1 (cucTembl mepedayn no
pasHbIM cpegam);

— [OOCTUTHYTble BbICOKME 3HauyeHWsa nPOMyckHoW cnocobHoctn (mo 10 T6ut/c), nossonatoT
NCNo/b30BaTh 3Ty TEXHONOMUIO ANA NOCTPOEHUA ceTell ypoBHA Metro (ropoackux).

2.6.2 HepocTtaTkm texHonoruu Ethernet

HECMOTpﬂ Ha npenmyuiecrtea, B TEXHO/IOTMA Ethernet ectb pPALO HEAOCTATKOB!

TexHosnorua Ethernet He nogaep»kusaet QOS;
— HeT noaAeprKku ynpasaeHua BW (MM);
— HeT noAAepKKku ynpasaeHua npuoputetamm (CoS, ouepeam);

— wuHTepdelicbl Ethernet ABNAOTCA aCMHXPOHHbLIMM, YTO 3aTPYAHAET B3aMMOLENCTBME C CETAMMU,
NCNONb3YIOWMMU CUHXPOHHbIE MHTepdenchl (TDM-ceTn, Hanpumep, TGOMN, PLMN);

— TexHonorns Ethernet paspabatbiBasacb ANA TOMONOIMMM  «LWWHA» M He NOALEPNKMBAET
HeobxoaMmoro ans nyb/MYHbIX CeTel ypoBHA HagexHocTn (Kror=99,999), peanusyemoro
Tononoruamu TMNa “ring” unm “mesh”;

— TexHosnorus Ethernet He obecneunBaeT A4OCTAaTOYHOrO YPOBHA 6€30MacHOCTM A/ MYyBAUYHbIX
ceTell (HaAnuMe LWIMPOKOBeELLATENbHOrO TpaduKa), YTO orpaHMUMBAET ee NPUMEHEHUE TOJbKO
CeTbl0 KOHKPETHOro omnepaTopa, B TO BPEMA KaK MeXKonepaTopcKui Tpaduk Heobxoammo
nponycKaTb Ha ceTeBom ypoBHe (L3), no3sonstowem rubko ¢GunbTposaTh TpaduK.

3TN HeAOCTaTKM 3aCTaBAAIOT ONepaTopoB NUCNOAb30BaTh Apyre TexHonoruu (MPLS, RPR, IEEE 802.1p/q),
KoMneHcupytowme Hegoctatku Ethernet.

2.7 TexHonorusa VLAN

MpM co3AaHUM NIOKaNbHOM ceTM Ha ocHoBe Ethernet-kommyTaToOpoB, HECMOTPSA Ha BO3MOMHOCTb
MCMNO/b30BaHMNA NOb30BaTENbCKUX GUNLTPOB MO OrpaHUYEeHUIo TpadurKa, BCe y3/bl CETU NPeACTaBAAOT coboit
eAMHbIN WNPOKOBEeLWATeIbHbIN AOMEH, TO eCTb LMPOKOBELLATENbHbIN TPaduK NepesaeTca BCEM y31amM CETU.
Takum 06pa3som, KOMMYTaTOP M3HaYabHO HE OrPaHMYMBAET LWMPOKOBELLATEbHbIN TPadUK.

BupTtyanbHble cetn (VLAN) copeprkaT rpynny y3noB, Becb TPadUK MexAy KOTOPbIMM, BK/LOYAs M
LWIMPOKOBELLLATEeNbHbINA, MOJIHOCTBIO M30AMPOBaH Ha KaHa/lbHOM YPOBHE OT aHaJIOTMYHbIX Y3/10B CETU, HO
BxogAawmx B apyryto VLAN.

3TO 03HauyaeT, yTO Mepedaya KagpoOB MeXAy Y3NaMW CEeTM, OTHOCAWMMUCA K pasimuHbim VLAN, Ha
ocHoBaHWM MAC-agpeca HEBO3MOMKHA (XOTS BUPTyasibHble CETU MOTYT B3aMMOZENCTBOBATb APYr C APYroM Ha
CETeBOM YPOBHE C UCMO/Ib30BAaHNEM MaPLIPYTU3ATOPOB).

M3OI'IMpOBaHI/Ie OTAE/IbHbIX Y3/10B CETU HaA KaHa/ibHOM ypOBHE C MCNOJZIb3OBaHMEM TEXHOIOTUN VLAN
NO3BOJIAET pewaTb 04HOBPEMEHHO HECKOJ/IbKO 3a4au.

Bo-nepBblx, BMPTyasbHble ceTM cNocobCTBYHOT MOBBIWEHUIO MPOU3BOAUTENBHOCTU CETU, JIOKaAu3ya
LWUMpOKOBeLLaTeNbHbIM  TpadMK B npefenax BUPTyasbHOW CceTM UM co3gaBaa bOapbep Ha Nyt
LUMPOKOBELLATENIbHOTO WTOPMa. KoMmmyTaTopbl NepechbiatoT WNMPOKOBELLATE/IbHbIE NAKeTbl (@ TaKKe NakeTbl ¢
rpynnoBbIMKW U HEU3BECTHbIMUK aapecamn) BHyTpu VLAN, Ho He mexay VLAN.
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BO-BTOprX, n3onAaumnAa BUpPTyasibHbIX ceten Apyr oT Apyra Ha KaHa/bHOM ypOBHE MO3BOJIAET NOBbLICUTb
6e3onacHOCTb CeTn, Aenana 4acCtb pecypcos ana onpegeneHHbIX KaTEI'Olez nosib3oBaTenemn HEAOCTYHHOP’I.

Takum o6pasom, Ana ucnpasneHns HepoctatkoB Ethernet-MAC  npepgnokeHbl  NPOTOKOAbI,
peanusytowme ceon pyHKUMKN Kak noBepx Ethernet Tak n nop Ethernet.

HasHauyeHue TexHonormn noaaepxkn VLAN/QoS:

1. Co3paHue 3alWMLEHHbIX COeANHEHUI (TPAHKOB) € Leiblo M3onauum TpaduKa:

— TexHonoruu TyHHenel nosepx Ethernet (PPPoE);

— TexHonorun VPN —802.1Q (VLAN), MPLS, PBB.
2. YnpasneHue Knaccom obcaykunsaHua (npuoputetTamm).
3. YnpasneHue NponycKHOM CNOCOBHOCTbIO.

OTcyTcTBME CKBO3HOWM TexHosormnm QOS M ynpaBieHWA COeAMHEHMEM M3 KOHUA B KOHel, 3acTaBasdeT
MCNONb30BaTb A4 ayTeHTUdUKaLMM KOMBUHauMK npoTokosios PPP/Ethernet/ATM B couyetanuun ¢ VLAN, DHCP,
xSTP, MPLS n 1.n.

TexHonorus VLAN onucaHa B ctaHgapte IEEE 802.1 p/Q.

[JaHHaA TexHOIOrMA ABNAETCA CaMOM PacnpOCTPaHEHHOM B HN30BbIX |IP-ceTAX M OCHOBAHa Ha pas/IMyeHnu
Kagapos Ethernet no gononHMTeNbHbIM NpU3HaKaMm, cogepXawmmesa B meTke (Tare 802.1p/Q), 3aHnmarouen 4
6aviTa:

Type/
MAC | MAC | 'YP Data | CRC
DA SA Size
6 GanT 6 Gaut 2 Baur 46...1500 6ant | 4 BanTa
y -"““'“"'"“'"-—-".-.__ =
MAC | MAC 802.1p/Q Type/ CRC
DA SA 86uT I 86uT | BOKMT I 8out SIZE Data
6 Ganr 6 banAt Tp=8100'Hex | CoSICFIVID 2 banr 4 GanTa
- 16 6uT -
~ o
CoS VID
Class of CFI VLAN Identifier
Service
3 buta 1 6uTt 12 6wt
Huarwmi 000 3
0 - KEHOHWYECHAKH
oo chopmat MALC-
anpeca MNoanepxka
ao
T " 2'7=4096 VLAN
HeHaHOHHMY2CKMIA
chopmat MAC-
Bricokuin 111 aapeca

PucyHok 1.15 — dopmat meTtkun 802.1 p/Q

Hobasnaeman meTka Kagpa (1ar 802.1p/Q) skntouaer B ceba asyxbaitosoe none TPID (Tag Protocol
Identifier, 3HaueHne kKoToporo = 8100’Hex) n apyxb6aliToBoe none TCl (Tag Control Information), cogeprkaliee B
cBoto oyepeab nons CoS (Priority), CFl n VID.
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Mone CoS (Priotity) anMHon 3 6uTa 3agaeT BoCEMb BO3MOMHbIX KaccoB (ypoBHEN) 06CAYKMBAHUS
Kaapa.

Mone VID (VLAN ID) annHoi 12 6ut aBnseTca MAeHTUOMKATOPOM (HOMepoM) BUPTYyanbHOM ceTu. 3tn 12
61T nossonatoT onpegenntb 4096 pasnMUHbIX BUPTYAsbHbIX ceTel, ogHaKko uaeHTudumkatopol 0 n 4095
3ape3epBnpoOBaHbl ANA CNeuuasbHOro WCNosib30BaHMA, MNO3TOMY Bcero B craHgapte 802.1Q BO3MOXKHO
onpegenntsb 4094 BupTyanbHble ceTwn.

Mone CFI (Canonical Format Indicator) ganHolt 1 6uT 3ape3epBMpoBaHO AN 0603HaYeHMA KaapoB ceTel
apyrux Tmnos (Token Ring, FDDI), nepegasaembix no maructpanu Ethernet, u gns kagpos Ethernet scerga
pasHo 0.

2.8 TexHonorum VolP

B otnnune ot TDM-tenedoHun, ans IP-tenedboHnn Tpebyetcs NoSHOLEHHbIA Habop (CTeK) NpoToKonoB
KaK AN14 3Tana yctaHoBAeHUa/paspyLlueHma coeauHeHns, Tak U A1a atana nepeaayn pevyesoin nHoopmauum (cm.
PucyHok 1.16):

[MnockocTtb C Mnockoctb U

(nepena4a pe4eBon

TEXHOJOIMA IP-tnd WHcbopmaLn )

clV=lelof | H.323 || Softswitch |ISIP " 5700 6 7.
. H. 225 MGCP,
Az MEGACQO
6 RES, H2s | S|P ==
g H.245.... —
4 TCP_UDP _SCTP UDP
CeteBow P
KaHanbHbI1 M
ETHERNET
Dranyeckui SDH. XWDM....

PucyHok 1.16 — CTeKn NpoTOKO/10B N0 TexHonoruam IP-tenedpoHmnn

Kak BMAHO M3 pucyHKa, PucyHok 1.16 — Bce texHonormn IP-tenepornm (H.323, MGCP, MEGACO/H.248,
SIP) MoxoXu B TOM, YTO A/1A Nepenayn peym UCNoNb3yT OAWH U TOT e Habop NpoTokonos (nnockoctb U):
G.xxx, / RTP / UDP / IP / MPLS / (n06ble nakeTHble TexHONOrMM ypoBHA L2, Hanpumep, Ethernet)

OcCHOBHble OoTAINYUA TexHonoruii IP-renepoHumn nexar B naockoctu C, To ecTb AaHHble TEeXHO0rMU
OT/IMYAKOTCA CNOCO6aMM YCTAaHOBNEHUA U Pa3pyLUeHUA COeAUHEHUA.
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2.8.1 TexHonorua H.323. CTpyKTypa ¥ anemeHTbl ceTu. CTeK NpOTOKON0B

MepBblM CTAaHAAPTM30BAHHbLIA MNOAX04 K NOCTPoeHuto ceteit IP-TenedoHMM Obln nNpeasiokeH B
pekomeHgauum ITU-T H.323.

TexHonorna H.323 npeaycmatpuBaeT MCMO/b30BaHWe Habopa MNPOTOKON0B, NpeAHa3HAYeHHbIX A5
nepegaym Kak pedyeBoirt MHPopmauum, Tak n ana paboTbl MyAbTUMEAMMHBIX MPUIOXKEHUA B CETAX C
HerapaHTMPOBAHHbIM KaYeCTBOM 0OCNYKNBaAHMA.

2.8.1.1 Cetn Ha 6a3e TexHonorum H.323

CeTu Ha 6a3e npoToKo108 H.323 opneHTUpOBaHbl Ha MHTErpaumio ¢ TenedoHHbIMKU ceTAMKU. B yacTHoCTH,
npoueaypa yCTaHOBAEHMA COeAMHEHUA B Takux ceTax IP-tenedoHmmn 6asmpyetca Ha curHaamsaumm Q.931 u
aHasiorMyHa npoueaype, ucnoabsyemoin B cetsix ISDN.

BapuaHT nocTtpoeHua cetei, npegnoxeHHbln ITU-T B pekomeHgaummn H.323, xopowo noaxoaut Tem
onepatopam TenedOHHbIX CeTel, KOTOpble 3aMHTEpPecoBaHbl B MpeaocTaBieHUM 6onee pelweBbix ycnyr
MEKAYrOPOLHON U MeXAyHapoaHON TenepoHHOM cBA3M, NPonycKkaa TpaduK Takux cetei no cetam IP, ogHako
MOXET MPUMEHSATBLCA N /1A MOCTPOEHUS To/bKo ceTen VolP.

CtpyKkTtypa cet H.323 1 cocTaB KOMNOHEHTOB CETU M300paXKeH Ha pucyHke 1.17:

MpuepaTHuk
(GK)

H.323
TepMuHan

H.323
TepMuHan

GW

Yc-Bo ynpaBneHuna
KondeperHunamu (MCU)

PucyHok 1.17 — Apxutektypa cetn H.323

MepBOHaYaNbHO TaKasA CeTb B OCHOBHOM MPeAOCTaBAANa YCAYTU Nepeaadn peun B 06xoa TenedoHHbIX
ceTelt 06LLero NoAb30BaHNA, rae Ha rpaHuLe TenedoHHbIX CETeN M NaKeTHbIX CeTel YCTaHaBAMBANCh LWIO3bI
ANnA npeobpasoBaHnA peyesolt nHGopmaumm B IP-nakeTbl M obpaTHO.

B panbHeriwem 6611 pa3paboTaHbl TEPMMHA/BI HA BbIXOLE KOTOPbIX MHOOPMALMSA Y:Ke nepesaeTca B
BMAE NAKeToB, C/1e40BaTe/IbHO — He TpebyeTca MCNo/Ib30BaHME LIHO30B.
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OCHOBHbIMW KOMMOHeHTamm ceTun IP-TenedoHmm no TexHonornm H.323 asnstorcs:
— TepmuHan H.323,
— LWnw3 H.323 (Gateway — GW),
— [lpuspamHuk (Gatekeeper — GK) u

—  Ycmpolicmeo ynpasneHus KoHgepeHyuamu (Multipoint Control Unit — MICU)

2.8.1.2 HazHaueHue KomnoHeHTOoB cetn H.323

TEPMWHAN H.323
TepmuHan H.323 — oKOHEYHOe YyCTPOICTBO Nosb3oBaTens cetu IP-tenepoHum.

MpeacraBnaeT cobolt nporpammubin (Ha 6ase PC) unu annapaTHbiid IP-TenedoH, noaaep:usatowmii
Habop npoTokonos H.323.

TepmuHan H.323 obecneuymBaeT [ABYXCTOPOHHIOW peyeByld (MynbTUMeAMIHYI0) CBA3b C APYrUm
TepMmmHanom H.323, Wwao3om UAn yCTPOMCTBOM YNpaB/ieHNs KoHbepeHUUAMM.

CamMbIM M3BECTHbIM MPUNONKEHUEM, UCMOb3YOWMM TexHonoruto H.323 6bino npunoxkeHmne NetMeeting
OT KomnaHuu Microsoft Ha 6a3ze OC Windows’95/98. [laHHOe NpuaoXKeHue NoAAepKnBano CBA3b Aaxe Mexay
TepMmunHanamm H.323 6e3 yyactus FeiTknunepa, ecnm nsBectHbl IP-agpeca TepMmUHaANoB.

LUNIO3 H.323 (GATEWAY - GW)

LWnto3 no TexHonormn H.323 npeacrasnseT cobol CN0KHOE N AOPOroe YCTPOMCTBO, YCTAHOBAEHHOE Ha
rpaHuue ceteit TDM (TpOM) mn VolP. B 3agmaum Wnto3a BXOAWUT MOALEPMKKA He TO/IbKO npeobpasoBaHun
MeananoToKoB (peub, pakc, diap-up), HO M NpeobpasoBaHMe (MHKAMNCYAALUA UAU KOHBEPTaUMSA) cCOOBLLEHMI
Pa3/IMYHbIX CUFHANIbHbIX MPOTOKO/IOB  TPaAMUMOHHbIX ceTelr TdOM B  coobULEHMS  NPOTOKOJIOB,
noagep*KMBaembix B pamkax cetel IP (H.225, RAS, H.245).

Wnto3 H.323 peanusyeT cnegytowme ocHoBHble ¢yHKLMU: Npeobpas3oBaHMe peyeBoit MHOOPMaLUMY,

nocrynatowiei co ctopoHsl TOOM (TDM-Tpaduk), B nakeTHbIV TpaduK, NPUTOAHbIN Ana nepesayn no cetam P,
Mpumep npeobpasoBaHMA CTEKOB NPOTOKO/IOB B LWO3€e NPUBEAEH Ha PUCYHKe, PucyHOK 1.18.

NMnockocte U

G.711|G.729
0 |rmrp
0 | upp
0 P
0 | Eth
Am’anl E
z V3(E1) (FE)

PucyHok 1.18 — NpeobpasoBaHue peyeBon MHPOpMaLMKM B LLALO3E.
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MpeobpasoBaHMe CUrHaNbHbIX COOBLLEHNI cucTem curHanmsaumm ot ToOIM (DSS1, OKC-7 (ISUP), R2,...) B
curHanbHble coobuweHns H.225 (Q.931) n obpaTHoO.

MPUBPATHUK (GATEKEEPER — GK)
B npuspaTHUKe cocpeaoToveH Becb MHTenneKT cetu VolP no texHonornu H.323.
Hanbonee BarkHbIMM GYHKUNAMM NPUBPATHUKA ABNAIOTCA:

—  perucrpauma TepMUHaN0B, WAO30B U APYruX YCTPOIACTB;

— KOHTPOAb AOCTyna noJsib3oBaTesieh cuctembl K ycayram IP-tenedoHnm npu  nomoum
curHanmsaumm RAS;

— npeobpasoBaHWe ajapeca BbI3bIBAEMOro Mosb3oBaTens (Homepa aboHeHTa, aapeca
3N1EeKTPOHHOM MOYTbI U AP.) B TPAHCNOPTHbIN agpec IP-ceTeli (IP-agpec + Homep nopTa TCP);

—  KOHTPO/b, yNpaBieHWNe U pe3epBUpPOBaHME NPONYCKHOM cnocobHocTu B IP-ceTu;
—  PETPaHCASAUMA CUTHAJIbHbIX coobueHmnin H.225 mexay TepmuHanamm H.323.

B ogHoi cetn IP-tenedoHun no texHosnormm H.323, MOXKET HaxoAUTbCA HECKOJIbKO MPUBPATHUKOB,
NpUHaanexKawmx pasHbiM onepaTopam M B3aMMOAENCTBYHOLMX APYT C APYrom no npoToKoay RAS.

MpWBPaTHUK MOMKET TaKXKe BbINOJAHATb PYHKUNKN ayTeHTUDMKaALMM Nonb3oBaTenen n Ha4YucAeHna naaTtol
(6nnnunHr) 3a TenedoHHble coeaMHEHMUA, XOTA OObIMHO 3TM GYHKLMWM BbINOJHAOT Cneuuaan3npoBaHHble
cepBepbl Ha 6a3e npoTokona RADIUS.

YCTPOMCTBO YNPAB/IEHUA KOH®EPEHLIUAMM — MCU
MCU obecneunBaeT BO3MOXKHOCTb OPraH13aLmMn CBA3N MeXay TpemMsa Uan 6osiee y4acTHUKaMM.
TexHonorus H.323 npeaycmaTpuBaeT Tpu BUAa KOHbepeHUNN:

— UeHTpann30BaHHaA (TO eCcTb KaKAblil yYaCTHUK KOHbEpeHLMM COeaANHARTCA B peXknme ToYKa-
TOYKa),

— JelueHTpanu3oBaHHaA (Korga Kaxapli y4acTHUK KOHepeHLMN CoOeMHARTCA C OCTa/IbHbIMUK ee
YYaCTHMKaMM B pPeXKMME TOUKA-TPynmna TOYEK)

— CMmellaHHaA.

2.8.1.3 Crek npotokonos H.323

B cocTtaB cemeicTtBa MpPOTOKONOB TexHonormm H.323 BXogAT MPOTOKOAbI, NPUBELAEHHbIE HA PUCYHKE,
PucyHok 1.19 (nokasaHbl TO/IbKO NPOTOKO/bI IP-ceTn).
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Cemencreo npotokonos H.323

_..-:-""f_ _‘H"""-._
Mnockocte C Mnockoctb U
Peyb 1
H.225
H.245 Ynpaen.coen. RAS RT;:,OHH(*JOF::L:H
(Q.931)
TCP UDP
IP
Ethernet
PU3n4eCcKur YPoBEeHb |

PucyHok 1.19 — CemencTBO NPOTOKO/10B TexHoAorum H.323
MpoTokonbl naockocTn U (user) ucnonb3ytoTca Ana nepesayun Nonb3oBaTebCcKo MHbOopMaLmu.
MpoTokonbl naockoctu C (control) ncnonbsyrotca ansa nepenayn CUrHanbHoM MHGOPMaUUu.
MpoToKonbl curHanusaumm, Bxogaume B cemeincrtso H.323.

1. Mpotokon RAS (Registration Admission Status), obecneunsaeT B3aMMoAeNCTBUE OKOHEUYHbIX U
OPYIUX YCTPOMCTB C MPUBPATHUKOM.

OCHOBHbIMW PYHKLMAMM NPOTOKO1a ABAAIOTCA:
—  peructpaums yctponcts B cetu H.323;
—  KOHTPOAb A0CTYMNa K CETEBbIM pecypcam;
—  M3MEeHeHUe Noa0Cbl NPOMNYyCKaHWA B Mpouecce CBA3W;
—  ONpOC U MHAMKALMA TEKYLLErO COCTOAHWUS YCTPOWCTB;
B KauyecTBe TPAHCNOPTHOro NPOTOKOAA Ucnoab3yetca npotokon UDP.
2. Mpotokon H.225.0 (Q.931) noaaepuBaeT npoueaypbl YCTAHOB/EHUA, MNOALEPNKAHUA W
paspyLlleHnn peyeBoro coegmHenus B IP-ceTn. Mo cocTtaBy coobLEeHNI cOOTBETCTBYET nNpoTokoay Q.931,

HO no d)yHKLI,MOHaﬂbHOCTM nmeeT 60/blle BO3MOXKHOCTEN, B YACTHOCTH, noaaepxmnBaeT ynpasseHuUe
MyﬂbTMMEAVIl\;IHbIMM CeaHCaMmu, BK/1tO4YanA KOHd)epeHLI,VIVI.

K coobuieHmam H.225 cpeam npoumx OTHOCATCA:
— SETUP —YCTAHOBWTb;
— CALL PROCEEDING — OBPABEOTKA BbI3OBA;
— ALERTING —TOTOBHOCTb;

— CONNECT - COEANHUTD;
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— DISCONNECT — PASBEANHUTD;
— RELEASE — OCBOBOAUTD;
— RELEASE COMPLETE — OCBOBOXAEHME 3AKOHYEHO.
B KavecTBe TpaHCNOPTHOrO NPOTOKOAA Ucnoab3yeTca NnpoTokon TCP.

3. MNpotokon H.245 ynpaBndAeT BblaesieHMem pecypcos B IP-ceTn Ana y4yacTHUMKOB ceaHcoB H.323,
HanpuMmep, B LEeAX CO34aHMA NOTMYECKMX KaHaNoB, NO KOTOPbIM B AajibHelwem byaeT nepesaBaTbes
peyesas uMHdopmauma, ynakoBaHHaa B nakeTtbl RTP/UDP/IP, a Take curHanbHaa uHdopmaumsa oT

npotokosos H.225.

BbinosHeHWe npoueayp, NPeaycCMOTPEHHbIX NpoTokosiom RAS, ABndetca HadvanbHoW  dasol
YCTAHOBAEHUA COeANHEHMA C UCMONb30BAaHNEM CUTHanu3aumm H.323.

Nanee cneaytot dpasa curHanmsaumm H.225.0 (Q.931) n obmeH ynpasasiowmmm coobuieHnamm H.245.
PaspylueHune coeanHeHNA NPoncxoamuT B 0b6paTHOM Noc/ien0BaTeIbHOCTH:

—  3aKpblBaeTcA ynpasasowmn KaHan H.245 1 curHanbHbIn KaHan H.225.0,

— focne 4ero npuBPaTHMK No KaHany RAS onosewaetcAa 06 ocBoboxaeHUM paHee

3aHMMaBLUENCA NONOCHI nponyckaHumA.

2.8.1.4 Mpoueaypbl npepoctasneHusn yenyr IP-tenepoHum

PaccmoTpyMm yMpPOLLEHHbIA CLEHAPMIA YCTAaHOBAEGHNA COeAMHEHMUA MeXay ABYMA MO/b30BaTeNsiMmmn (Cm.
PucyHok 1.20).

B gaHHOM cueHapuu npeanosiaraercs, YTo KOHeYHble NoJb30BaTeNN yiKe 3HatoT IP-agpeca apyr gpyra, K
NpMBPaTHUKY obpallathca He Tpebyercs.

-

H.}23 H.}23
TepMUHAN 1) Setup/Q.931 TepMusan
< 2) Alerting/Q.931
B 3) Connect/Q.931
4) DﬂrEEH OAHHBLIMK 0 (DYHKLUMOHANLHBLIX BO3MOMKHOCTA

OnpeneneHle BeOyUHA/BEO0MBIA H.245

M

5) CoznaHue NorH4ecKkny KaHanoe

=

&) RTP -
RTP

M

PucyHok 1.20 — CueHapuii YCTaHOB/AEHWA COeAMHEHMA MeXXAy ABYMA Mo/ab3oBaTenamm 6e3 ydactua

remTkmnepa.
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OKOHeYyHoe YCTPOWCTBO MOAb3oBaTend A MoOCblaeT 3anpoc coeamHeHus - coobuweHne SETUP - K
OKOHEeYHOMY YCTPOMCTBY Nosib3oBaTtens B Ha TCP-nopt 1720.

OKOHeYyHoe YCTPOMCTBO Bbi3blBAEMOro NoJsib3oBaTensa B oTeBeyaeT Ha coobueHne SETUP coobuweHnem
ALERTING, o3Hayalowmm, 4To YCTPOMCTBO CcBOOOAHO, a BbI3biIBAEMOMY MO/Ib30BATE/NO MOAAETCA CUMHaNA O
BXOAsALLEM BbI30OBe.

Mocne Toro, Kak Nosb3oBaTesnb B npuHMUMaeT BbI30B, K Bbi3blBaloLLE CTOPOHe A nepeaaetca coobuieHne
CONNECT c Homepom TCP-nopTa ynpasnatowero kKaHana H.245.

OKOHeYHble ycTpoWcTBa O6MeHMBatOTcA No KaHany H.245 wnHpopmaumelh O TMRAx MCNONAb3YEMbIX
peueBbix Koaekos (G.729, G.723.1 1 T.4.), a TakKe 0 ApYrnx GYHKLUMOHANbHbIX BO3MOXHOCTAX 060pyA0BaHuUA,
M ONOBELLAIOT APYr Apyra o Homepax noptos RTP, Ha KoTopble cieayeT nepeaaBaTb MHPOPMaLMIO.

OTKpbIBaOTCA IOFUYECKME KaHabl 414 Nepesaym peyesoit nHGopmaumm.

PeueBasa MHpopmauma nepenaértcs B obe CTOpPoHbI B coobuieHusax npotokona RTP, Kpome Toro, Beaetcs
KOHTPO/Ib Nepesaym nHpopmaumm npm nomoLLm npotokona RTCP.

PaccmoTpum 6onee CNOXKHbIN CLEeHapUii YCTaHOBAEHUA COEAMHEHUNA MEXKAY OBYMA MO/b30BaTENAMM.
370 npoueaypa KOHTPO/A AOCTyna OKOHeyHoro obopyaoBaHMA K CeTeBbIM pecypcam. B gaHHOM cueHapuu
(cm.PucyHok 1.21) npegnonaraercs, YTo KOHeYHble N0Ab30BaTeIM He 3HatoT IP-agpeca apyr apyra.

B atom cnyyae npouegypa YCTaHOBAEHUA COeAWHEHUA 3aHUMmaeT 6onble 3TanoB, NOCKOJIbKy B
YCTaHOB/IEHUN COeEANHEHUNA YH4ACTBYIOT NMPUBPATHUK U WHO3bI.
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e LACEJRAS | |[Alerting/Q.631
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PucyHok 1.21 — CueHapwii yCTaHOBAEHUA COEAUHEHNA MEXAY ABYMA NO/1b30BATENAMM C yYacTUEM
renTknnepa.
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B HayanbHOW ¢ase YCTaHOBNEHUA COEAMHEHWMA, a TaKKe Mnoc/e MNOJiyYyeHUa 3anpoca CoeauHeHWUs
(coobweHunsa Setup) obopyaoBaHMe obpallaeTcs K NpuMBPATHMKY Npu nomowm 3anpoca Admission Request
(ARQ) c npocbboit paspewmnTb coeanMHeHWe ¢ Apyrum 0bopyaoBaHUEM, YTO ABASETCA Haya/loM Npoueayps
[OCTYNa K CETEBLIM pPecypcam.

B coobueHnn ARQ obazatenbHO cogepuTtcs naeHtudpuKkaTop obopyaosaHms, NnocaaBLiero coobuieHme
ARQ, 1 KOHTaKTHasa MHbopMaLMa Toro obopyaoBaHMA, C KOTOPbIM AaHHOe 000pyA0BaHUE KeslaeT CBA3aTbCA.
KoHTakTHan nHpopmauua obopyaosaHna obbl4HO BKAtOYAET B cebs alias-aapec BbibiBaeMoro o6opyaoBaHus.

B coobleHnn ARQ yKasblBaeTCA TaKXKe BEPXHWI npegen CYMMApHOW CKOPOCTM nepesayn u npuema
Mo/ib30BaTe/IbCKON MHPOPMaLMM NO BCEM peyeBbiM U BUAeOKaHanam 6e3 yyerta 3arososkos RTP/UDP/IP u
apyroi cnyxebHoi nHbopmauuu.

MpuBpaTHUK MOXKET BblAeNUTb Tpebyemyto Nonocy NPONYCKAaHUA WAW CHU3UTb Npeaen CyMMapHOM
cKkopocTu, nepegas coobuieHme Admission Confirm (ACF). B aTom e coobL,eHnn Kpome CYMMapHO CKopoCTH
YKa3bIBAETCA TPAHCMOPTHbIM afpec CUrHasIbHOrO KaHasia BCTPeYHOro obopyioBaHuA.

Mocne nonyyeHus oteeta ACF Ha yKa3aHHbI B 3TOM COObLIEHUN aapec NepenaeTca cooblieHne Setup u
OeNaeTca NonbITKa YCTaHOBUTbL CUTHaNbHOe coegmHeHme H.225.0.

Ecnu Tpebyemasn nonoca HegoCTyNHa, NPUBPATHUK NepedaeT coobuieHmne Admission Reject (ARJ).

CywecTByeT 60/blUOE KOANYECTBO M APYIUX Npoueayp, BbIMOAHAEMbIMU OKOHEYHbIM 060pyA0BaHNEM U
NPMBPATHUKOM C MOMOLLbIO NPOTOKoa RAS, Hanpumep:

0b6Hapy»KeHWe NPMBPATHUKA;

—  perucTpaumsa oKoHeyHoro o6opyaoBaHMA Y NPUBPATHUKA;

—  KOHTPO/Ib A0CTyNa OKOHEYHOro 060pyA0BaHUA K CETEBLIM pPecypcam;
— onpeaeneHne MecTono/IoKeHNA OKOHEYHOro 0bopyA0BaHMSA B CETH;
—  M3MeHeHWe NooCbl NPONYyCKaHMA B npouecce 06CayKMBaHNA BbI30OBa;
—  ONpOC Y UHAMKALMSA TEKYLLErO COCTOAHNA OKOHEYHOro 0bopyaoBaHus;

— ornoBelleHWe npuBpaTHUKa 06 0CBOOOXKAEHMM MONOCHI MPOMYCKAHUA, paHee 3aHMMaBLLENCS
obopypoBaHuem.

Mo mepe passutua TexHonorum H.323 dyHKUMKM reiTKMNepa pacliMpanncb, B TO BpeMA Kak GyHKuUuu
wnto3o H.323 cokpawanucb, U c noasaeHMem TexHonorui Softswitch texHonorms H.323 daKtuueckm
nepecrana oTInYaTbCA OT TexHonornm Ha 6ase Softswitch.
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2.8.1.5 KOHTpOAbHbIE BONPOCHI

CocTtaB 1 Ha3HayeHue snemeHTOoB ceTn H.323.
MoscHWUTb NpeobpazoBaHme peyeBoi MHPOpPMaL MK B NakeTbl IP-ceTn, nponcxoasallee B WtO3eE.

MNoAacHUTL NnpeobpasoBaHme curHanbHol MHPopmaumm Q.931 B nakeTol IP-ceTn, Nnpoucxoasuiee B
wtose.

MosicHUTb NpeobpasoBaHMe cUrHaNbHOM MHbopmauumn OKC-7 B nakeTsbl IP-ceTn, npoucxoadilee
B LU/IO3E.

CemeWcTBO NPOTOKOI0B TexHoNorMK H.323 1 HasHayeHMe NPOTOKOA0B naockoctu U.
CemeicTBO NPOTOKO10B TexHoNorMm H.323 1 HasHayeHMe NPOTOKO10B niockoctu C.
CocTaB M Ha3HavyeHue coobuweHnin Q.931.

CueHapuit yCcTaHOBNIEHUSA COeAMHEHNA MEXAY ABYMSA NoNb30oBaTeNs MM 6e3 reMTkunepa.

CLI,EHapMﬁ YCTaHOB/NEHUNA COeANHEHUNA MeXAY ABYMA NOJZIb30BaTENAMU C I'EVITKVII'IEpOM.
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2.8.2 TexHonorua SIP. CTpyKTypa U anemeHTbl ceTu. CTeK NPOTOKON0B

2.8.2.1 O6bwwme cBegeHunn

BTopoii noaxon K noctpoeHuto cetelt IP-tenedoHNM OCHOBAH Ha MCMOJ1b30BaHUKM NpoToKona SIP.

IT1a TexHonorusa 6asmMpoBanack Ha NpPefoCTaBAEHUN PEYEBbIX YCAYF TOJIbKO B pPaMKax MaKeTHbIX CeTel
(nokanbHble ceTn 1 ceTn UHTEPHET) 1 Ha NepBbiX Nopax He noaaepueana cesAsb ¢ TGOM. B ganbHenlem, Tak
e KaK 1 B TexHonormn H.323, 6bian paspaboTaHbl WAKO3bl, KOTOPbIE MO3BONAKT NPefocTaBaATb ycayry IP-
TenepoHnn nonbzosatenam THOI, Ha cerogHsWHUNA AeHb pa3HMLUA B GYHKLMOHAAbHbIX BO3MOXKHOCTAX 06eunx
TEXHOJIOTUIM HeBeInKa.

MpoTtoKon SIP pa3paboTaH IETF — opraHn3auueit, 3aHMMaoLWenca yTeepKaeHnem cTaH4apToB, UMeroLWwmX
oTHoweHue K npoTtokosnam TCP/IP. UaeiHo SIP ocHoBaH Ha Tom 3Ke noaxode, 4to HTTP: 3anpoc — ortset
(request — reply). Bce coobuieHna SIP TEKCTOBbIE, UX MOMKHO UYMTaTb 6€3 MCMNONb30BaHUA CAOMKHbLIX CUCTEM
pacwndpoBKU.

HassaHue SIP pacwundpoBbiBaeTcs Kak Session Initiation Protocol — npoToKon MHMUMMPOBaHMA ceaHca.
3T0 o03HavaeT, 4to SIP obecneyvBaeT MWHULMUPOBAHUE, KOHTPOJb M JIMKBUAALMUIO CeaHCOB 0ObMeHa
nHbopmauuen, a B KayectBe camol nepesasaemon MHGOPMALMMU MOXKET BbICTynaTb YTO YroAHO: U pedb, U
My3blKa, U BUAEO, U, Hanpumep, TEKCT.

B ocHoBy npoToKoAa SIP 3an10KeHbl ciegyrowme NpUHLMNGI:

— NepCoHabHaA MOob6UMNbHOCTL NoNb3oBaTesnei. MNonb3oBaTenu MOTyYT nepemMeLllaTbCA B npeaenax
ceTtun. [Monb3osaTento NpucBanBaeTcA yHMKaﬂbeIVI MAeHTMd)MKaTOp, a CeTb NpeaocCTaBaAeT eMmy
yCcnyru BHe 3aBMCMMOCTU OT TOTO, rae OH HaxXxo4aunTcCA;

— Mmacwrabupyemoctb ceTM. OHa XapakTepusyeTcs, B MNepByl o4Yepesb, BO3MOMKHOCTbIO
yBe/IMYEHMA KONMYECTBA 3/1IEMEHTOB CETM NPU e€ paclunpeHmnu;

—  pacwmpaAemocTb NPOTOKoMa. OHa XapaKTepusyeTcAs BO3MOXKHOCTbIO AOMOJIHEHUA NPOTOKO/A
HOBbIMU GYHKLMAMM NPU BBEAEHUWN HOBbIX YCAYT.

B3anmogencteme ¢ Apyrumu npoToOKOAaMMU CUTHANU3ALLMMN.

JoCcToMHCTBOM MNpoToKoa SIP aBAseTcs BO3MOMHOCTb NepeHoCcUTb B Tesle npoTokosa SIP coobuwieHusn
Apyrux npotokosios (SDP, ISUP, Q.931, ...).

B yacTtHocTuH, gnAa ynpasneHua SIP-ceaHcamu B Tene npotokona SIP nepepatoTca gaHHble npoTokoaa SDP
(Session Description Protocol — npoToKon onucaHMA ceaHca), KOTopbiid paboTaeT B nape c SIP u obnagaet
CNOCOOHOCTbIO MEHATb NapameTpbl ceaHca Mo xody obmeHa fAaHHbimu. CoobuweHuwe npoTokona SDP
nepegaertcs B Tesie coobuieHMA npoTokona SIP.

MpoToKon SIP npu3HaH TakMMM opraHusaumamm Kak 3GPP, npeanoxumBLIEN COBPEMEHHYIO KOHLENUUIO
nocTpoeHuna ceteit IMS, B KauecTBe OCHOBHOIFO MPOTOKO/A A1A YNPaBAEHUA MYyNbTUMEANAHbIMU CeEaHCaMU B
cetax 4G.
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2.8.2.2 CTpyKTypa ceTu U Ha3Ha4YeHUe 3/1IeMEeHTOB

MpocTeiwan cTpyKTypa ceTn TexHonornm SIP nsobparkeHa Ha pUCyHKe, PucyHok 1.22.

Mpokcu- =5
cepeep TEepMUHan
Linko3

PucyHok 1.22 — CtpyKTtypa cetu no texHonormu SIP

Ha aTom pucyHKe He noKasaHbl SIP-cepBepbl, N03BOAIOLLNE CTPOUTb rnobanbHble ceTn SIP-TenedoHun, a
MMEHHO — cepBepbl onpeaeneHns MecTonoNoKeH!s, CeEpBepbl NepeaapecaLmm, CeEpBepbl PerncTpaumm.

OpfHaKo MOKas3aHHaA CTPYKTypa CeTM NO3BOJIAET NOAAEPKMBATb ycayru SIP-TenedoHMM B pamKax cetu
oTgenbHoro onepaTtopa. na obcny)KMBaHWA BbI30BOB OT abOHEHTOB AaHHOM ceTu K aboHeHTam,
3apeructpupoBaHHbiM Ha SIP-cepBepe apyroro onepaTopa, Heob6XoAUMMO MMeETb BblleyKa3aHHbIM Habop
cepBepoB /MO0 MNpPoOMNycKaTb 3TW BbI30Bbl NO ceTUM Ha 6ase TexHosnorum Softswitch, obecneumsatowei
YyNpOLLEHHOE MeXKOoMNepaTopcKoe B3anmoaeincTemne nocpencTsom npoTtokoa SIP-T (ISUP nosepx SIP).

MpoKcu-cepsep (proxy - npeacTaBuTenb)

OH npuHMMaeT 3anpocbl, 06pabaTbiBaeT WX W, B 33aBUCMMOCTM OT TWMA 3anpoca, BbINOAHAET
onpegeneHHble AencTBuA. ITO MOKeT 6biTb: MOMCK M BbI30B NO/b30BaTeNA, MapLpyTM3auusa 3anpoca,
npegocTaBAeHME AOMNOJHUTENbHBIX YCAYT U T.4,

Cepsep nepeagpecauymm

MNpegHasHavyeH Ana onpegeneHua TeKywero ajpeca Bbi3biBAEMOro Moab3oBaTens. Bbl3bIBaIOLI.I,V|ﬁ
No21Ib30BaTE/Ib NepeaaeTr K cepsepy COO6U.I,€HME C N3BeCTHbIM eMy aapPeCoOM Bbi3biIBAEMOro no/Jzib3oBaTtena, a
cepsep obecneumnBaet nepeagpecaynto Bbi3oBa Ha TEKyUJ,Mﬁ ajpec 3TOro Nosb3oBaTenAa.

CepBep onpeaeneHna mectononoxKeHua nonb3oBateneun

Monb3oBaTenb MOMKET MepemellaTbca B npegenax cetu (SIP nogaeprkuBaet ycnyrm MobMAbHOCTU
nosb3oBaTtens).
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Monb3oBaTento NPUCBaMBAETCA YHUKANbHbIN MAEHTUOUKATOP, a CETb NPEeLOCTaBAAET eMy YCAYrn CBA3M
BHE 3aBMCMMOCTU OT TOTO, rAe OH HaxoAuTcA. s 3TOro Nosb3oBaTe b C MOMOLLbIO CNeunanbHoro coobeHma
REGISTER MHpopmMpyeT 0 CBOUX NepeMeLLeHMAX CEPBEP ONpeaesieHNA MeCTOMNOI0KEHMA.

TepmuHan SIP
TepmuHan SIP — oKOHeYHOe YCTPOMCTBO Nonb3oBaTens cetu IP-tenepoHum.

MpeacrasnseT cobolt nporpammHbin (Ha 6ase PC) unu annapaTHblid IP-TenedoH, noaaep:usatoLimii
npoTtokon SIP.

TepmuHan SIP obecneymBaeT ABYXCTOPOHHIO CBA3b C APYrMM TepMWHanom SIP, Wwaw3om uam proxy-
cepBepom.

LWnio3 SIP
LWnto3 IP-tenedpoHnn no npotokony SIP peanunsyet cneaytowime oCHOBHbIE yHKLNMN:

— npeobpasoBaHue pedyeBon UHOpMaUUMM, NocTynatoueir co ctopoHbl TOOMN (TDM-Tpaduk), B
nakeTHbIN TpaduK, NPUrOLHbIN ANs Nnepedayn no cetam IP;

— npeobpasoBaHUe CUTHANbHbIX COOBLLEHUI cucTem curHanmsaumm ot ToOM (DSS1, OKC-7 (ISUP))
B CUTHa/bHble coobuieHun SIP 1 obpaTtHo.

2.8.2.3 Cteku npotokonos B niockoctu U n C

OpHOM M3 BaKHEMLWMX ocobeHHocTel npoToKona SIP ABnAeTca ero He3aBUCMMOCTb OT TPAHCMOPTHbIX
TEeXHONOTni. B Kauectse TpaHCMOPTa MOTYT UCMO/Ab30BaTbCA NPOTOKObI X.25, Frame Relay, AAL5/ATM, IPX n
ap. CTpykTypa coobuweHnit SIP He 3aBMCUT OT BbIOPAHHOM TPaAHCNOPTHOW TexHonorMm. Ho B TO e Bpems
npegnoyteHne OTAAETCA TEXHONOMMM MapLlpyTusaumm naketos IP n npotokony UDP. Mpu stom Heobxoanmo
€034aTb AOMOJIHUTENIbHbIE MEeXaHW3Mbl ANA HaLeKHOW [O0CTaBKM CUTHaNbHOM WHPopmaumn. K Takum
MexaHM3MaM OTHOCATCSA NOBTOPHAA nepesada MHPopMaLMmn Npu ee NoTepe, NOATBEPKAEHNE NpMema U 4p.

3pecb ke cnefyet OTMETUTb, YTO CUTHA/IbHble COOBLEHMNA MOTYT NEPEHOCUTLCA He TOIbKO NMPOTOKOI0M
TpaHcnopTHoro yposHa UDP, Ho u npotokonom TCP. MNMpotokon UDP no3sonset bbicTpee, yem TCP, noctasnatb
CUrHaNbHYO MHPOPMaLUMIO (AaKe C y4eTOM NOBTOPHOW Mepeayn HenoATBEPKAEHHbIX COODOLEHWMI), a TaKKe
BECTU Mapa//ieNibHbll MOMCK MECTOMNOJIOKEHUA MNoJsib30BaTeseld M nepegasaTb MPUrAaWEHMA K yyacTUio B
ceaHce CBA3M B peMMe MHOroagpecHoW paccbinku. B cBoto ouepeap, npotokon TCP ynpouwaeTt paboty c
MmexceTeBbiMK akpaHamu (firewall), a TakKe rapaHTUpyeT HaZeKHYIO AOCTaBKy AaHHbIX. [TpU MCNonb30BaHUK
npoTokona TCP pa3Hble coObLLEHUA, OTHOCALLMECA K OAHOMY BbI30BY, MO0 MOryT NepeaaBaTbCcA MO OAHOMY
TCP-coeguHeHuto, nMbO AnA KaxKAOro 3ampoca M OTBETAa Ha Hero MOMKeT OTKpbiBaTbcA oTaenbHoe TCP-
coeanHeHue. Ha pucyHke, PucyHoK 1.23, noKasaHO MecTo, 3aHMMaeMoe NPoToKoiIom SIP B cTeKe NpoTOKONOB
TCP/IP.

[OnAa nepenayun peyn, Kak n B gpyrnx texHonoruax IP-tenedoHnmn, ncnonbayetca npotokon RTP.
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Cemencreo nportokonos SIP

— —
NMnockoctb C NMnockoctb U
SIP RTCP RTP
TCP\UDP UDP
IP
KaHanbHbIN ypoBeHb
PUu3nyecKMn yposeHb

PucyHok 1.23 — Ctek NpoTOKON0B TexHonormm SIP

Mpy nogxntoYeHUMU nonb3oBaTenei ¢ nomolubto SIP — TepmuHana npeobpasoBaHWE CUrHANbHON W
peyeBoi MHPOPMALMM B MAKETbI NPOUCXOANT HEMOCPEACTBEHHO B TepMuHane (PucyHok 1.24...PucyHok 1.25).

Mnockocte C

TenedoH [‘{_W SW
sip @ EU?.E

siP
uppP
IP
Eth| Eth
Eth
10BT 108 E
10BT

PucyHok 1.24 — NMpeobpasoBaHue curHanbHOW MHPopMaLmu B nakeTbl B SIP - TepmuHane
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Mnockocte U

TenedoH f“{_w SW
siP ol 802.3

G.723
RTP
UDP
IP
Eth| Eth
Eth
0BT | osn FE]
10BT

PucyHok 1.25 — lNpeobpa3oBaHue peyeBoit Hpopmauum B SIP - TepmuHane

Mpu noakntoueHmMn nosnbsosatesie TPOI MCNoOAb3YIOTCA WAO3bI, TAE U NMPOUCXOAUT NpeobpasoBaHMe
CUTHANIbHOW U peyeBol MHPOPMaLUK B NakeTbl (PUCyHOK 1.26...PucyHok 1.27).

Mnockocte C

RN

ISupP ik
o |isup il
0 MTR3 MTP3| IP
0 |MTP2 MTP2| Eth
Axlan 7 1 IE| E
- = A —
FLé El FE

PucyHok 1.26 — NMpeobpasoBaHue curHanbHoli nHpopmaumm OKC-7 B SIP -nakeTbl

74 lMocobue no Hacmpolike MHozornopmossix wst3os TAU



S ELTEX

Mnockoctb C

iy

SIP
@.931]| upp
0 |G.931 P
0 LAP-D LAP-D| Eth
Z V3 FE

PucyHok 1.27 — MpeobpasoBaHue curHanbHon nHpopmaumm Q.931 B SIP-nakeThbl

2.8.2.4 Appecaums, coCcTaB U CTPYKTypa coobLieHnmn

[Ons opraHv3auMmM B3aMMOAENCTBUA C CYLLECTBYIOWMMU NpunokeHnamm IP ceteit u ans obecneyeHus
MOBUABHOCTM NoJsib30BaTe el NPoTokon SIP ncnosbsyeT agpec, NogobHbIN agpecy 3SN1eKTPOHHOMN NoYTbI.

SIP - appeca 6b1BaloT YeTbIPeEX TUMOB:

UMA @ LOMEH;

—  MMA@XocCT;

—  nma@IP-agpec;

— NetenedoHa@wntos.

Appec cocTouMT M3 AByX YacTel: nepsBas 4acTb — 3TO MMA MONb30BaTeNA WUAM TenepoHHbI Homep
aboHeHTa, BO BTOPOM YacTU agpeca YKasblBaeTcA WMMA AOMeHa, pabodyel craHumMM uwan watos3a. Ans
onpeaeneruna IP-agpeca ycTpoicTtBa HeobxoaAMMO 06paTUTLCS K CAyXbe AOMeHHbIX MMeH — Domain Name
Service (DNS).

B Hauane SIP-agpeca cTaBMTCA CAOBO «Sip:», YKa3blBaloLee, YTO 3TO MMeHHO SIP-agpec.

Hanpumep:

sip: 123456@abc.eltex.nsk.ru
sip: user@192.168.100.152

sip: 294-75-47 @sip-gateway.ru

2.8.2.5 CrpyKtypa SIP-coobweHnii

CornacHo APXUTEKTYpPE «KIUNEHT-CepPBEP» BCE COO6UJ,€HMFI AenAaTcA Ha 3anpocbl, nepeaaBaemble OT
K/IMeHTa K CepBepy, N Ha OTBETbI CepBepPa K/IUEHTY.
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Bce coobuieHna npoTtokona SIP (3anpocbl M OTBETbI) NpeacTaBAAloT coboil nocnenoBaTeslbHOCTU
TEKCTOBbIX CTPOK, 3aKOAMPOBAHHbIX B cooTBeTcTBUM ¢ RFC 2279.

CTapToBas CTpoKa

3aro/sioBKu

MycTas cTpoka

Teno coobuieHusn

PucyHok 1.28 — CtpykTypa SIP — coobLueHni

CrapToBas cTpoKa npeacTtaBaseT cobol HavasbHYO CTPOKY Atoboro SIP-coobuieHuns. Ecam coobuieHne
ABNAETCA 3aMNpPOCOM, B 3TOM CTPOKe YKas3blBalOTCA TUM 3ampoca, aapecaTt U HOMep Bepcun npoTokona. Ecau
cooblieHne ABNAeTCA OTBETOM Ha 3anpoc, B CTapTOBOM CTPOKE YKa3blBalOTCA HOMep Bepcuu MPOTOKoAa, TUN
OoTBETa U ero KopoTKaaA paclumMdpoBKa, NpegHasHayeHHas TONbKO A8 NONb30BaTeN .

3aronoBKM cooblUeHUIt coaepskaT cBefeHMA 06 oTnpasuTene, agpecarte, NyTWM cnefloBaHUA U Ap., B
obuiem, nepeHocAT MHboPMaLUIo, HeobXxoAUMYIO ANA 06CNYKMBAHMA AaHHOTO coobLeHnA.

lycTasa cTpoKa 03HayaeT KOHeLl, 3aro/10BKa.

Teno cooblieHna ucnonb3yeTca Ana onucaHusa ceccuu. B 3anpocax ACK, INVITE u OPTIONS Tteno
COO0bLLEHUNA COAEPHKUT ONMCaHMeE ceaHcoB cBA3W. 3anpoc BYE Tena coobuieHmns He coaepxut. C oTBeTamm geno

06CcTOUT MHave: Nobble OTBETHI MOryT cogep»aTtb Teno COO6UJ,eHMﬂ, HO coaepXmnmoe Tesia B HUX 6biBaeT
Pa3HbIM.

- Crpykrypa coobwennAa SIP ™
CTapToBan CTpoOkKa sanpoca CrapToBan cTpoKa oTEeTa
Twun aanpoca URI SIP2.0 SIP/2.0 koo oTeeTa pacwwdgpoBra
r 3Are10BKH COOD e i
Haew mosin: snauenwe noan; apas e I =ee i apa st e 2=a e rin g
FRapPaMenpI=6e TG
Viaz CIIHCOK WIEMEeHTOB ceTH S1P, Tepes KOTopEIE 3ANPoc NPOMEN
HEL JIAHHEBIR MOMEHT
From: URI oTnpasrTens sanpoci
To: URI mony=SaTens sanpoca
Call-TD: YHHELIEHEIT MaeHTHPMERTOD ceanca CrA3H
Cseg: YHHEATBHB HICHTHHHEATOD TENpOCci
Content-Type: THIN Tena coofueHns
. Content-Length:  passep Tena condienns s Safitax 4
NMycTan cTpoka
Teno comdmenns (Heods e LHo) ™
) Henoneayesmas sepoid npotokona SDP
o= HMuopmMaiHsa ¢ MHHIHATORS BRIZ0EA
c=IN IP4 Tun npotokoaa 1 [P-agpec oTnpaBaTeaA
=00 Bpenma Hagana H oCTAHOBKH Ceanca
im THNO MeIHATAHHEIR, HOMEp TOPTa, CMHCOK BOIMOEHEIN KOISKOB.
o )

PucyHok 1.29 — CtpykTypa SIP — coobLieHN c coaepRUmbim

2.8.2.6 3anpocbl SIP-npoTokona

B nepsoHavanbHoW Bepcumn npotokona SIP (RFC 3261) 6bi10 onpeneneHo wecTb TUMOB 3anpocos. Tun
3anpoca yKa3blBAeTCA B CTAPTOBOM CTPOKe 3arnaBHbIMU NaTUHCKMMUK BYKBaMMU.
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— INVITE — npurnawaeT nonb3oBaTtena K ceaHcy ceAsun. Coaeput SDP-onncaHmne ceaHca;
— ACK —noarteeprkgaeT npMem OKOHYaTebHOro oteeTa Ha 3anpoc INVITE;
— BYE —3aBepluaeT ceaHc cBA3n. MoxeT bbiTb NepesaH 10601 U3 CTOPOH, YHACTBYHOLLMX B CEAHCE;

— CANCEL — otmeHseT 06paboTKy 3anpocos ¢ Temu e 3aronoskamm Call-ID, To, From u CSeq, 4To 1 B camom
3anpoce;

— REGISTER — nepeHocUT agpecHyio WHbOpMaUUo Aas Perncrtpaumm nosb3oBaTesns Ha cepsepe
onpeaeneHna MecTonoNOXKeHUA;

— OPTIONS - 3anpawwmBaeT uHPpopmaumio 0 GYHKUNOHANbHbBIX BO3MOXKHOCTAX cepBepa.

B npouecce pa3sutus, B SIP npoTokon bbio A06aBAeHO eLle 8 TMMOB 3aNpPOCOB, KOTOPbIE AOMONHUAN €ro
DYHKLMOHANBbHOCTb:

— PRACK — BpemeHHoe noartsepxaeHue (RFC 3262);

— SUBSCRIBE — noanucka Ha noaydyeHue yseaomaeHuin o cobbitum (RFC 3265);

— NOTIFY — yBegomneHune noanuncymKka o cobbitum (RFC 3265);

—  PUBLISH — ny6aunkauus cobbitua Ha cepsepe (RFC 3903);

— INFO — nepepava uHdopmauum, KoTopasa He smeHsAeT cocToaHue ceccum (RFC 2976);
— REFER — 3anpoc nonyyatensa o nepegade 3anpoca SIP (RFC 3515);

— MESSAGE — nepegaya MrHoBeHHbIX coobuieHuit cpeactesamm SIP (RFC 3428);

— UPDATE — moguduKauma cocTosHUA ceaHca 6e3 nameHeHus coctosHuns amanora (RFC 3311).

OTBeTbl Ha SIP 3anpocbl KOAMPYIOTCS TPEX3HAYHBIMW YUCIAMU, HaYUHaOWMMKCA c undp 1,2, 3,4, 51n 6.
OHM O03HayaloT 3aBeplleHMe onpeaeneHHOro sTana o06paboTkM 3ampoca U coaepiKaT, Koraa 3TO HYXKHO,
pesynbraT 06paboTKM 3anpoca.

— 1xx — npegBapuTesibHble MHPOPMALMOHHbIE OTBETbI MOKA3bIBAKOT, YTO 3aMpPOC HAXOOUTCA B CTaguwu
06paboTKu.

—  2XX— 03Ha4atoT, 4To 3anpoc bbin ycnewHo obpaboTak;

- 3xx - MHd)OpMVIpyI'OT o6opyp,OBaHme BbI3biBalOWEero nonb3oBatesda O HOBOM MECTOMOJIOXKEHUN
BbI3blIBA€MOro NoJib3oBaTeNnA Uan gpyryro VIHd)OpMaLI,MI'O;

— 4XX — MHOOPMUPYIOT O TOM, YTO B 3anpoce obHapy)KeHa owwubKa. ocne nosyyeHWa Takoro oTeeTa
NoNb30BaTe/Ib He A0/IKEH NepeaaBaTh TOT XKe camblii 3anpoc 6e3 ero moanduKkaumm;

—  5XX— MHGOPMMPYIOT O TOM, YTO 3aMpPOC He MOXKET 6bITb 06paboTaH M3-3a OTKa3a cepBepa;

- bxx— MHd)OpMVIpyIOT O TOM, YTO coegunHeHune C Bbi3biBaeMbIM NOJ/1b30BaTeNNIEM YCTAHOBUTb HEBO3MOXKHO.

Mocobue no Hacmpolike MHozornopmossix wsto3os TAU 77



S ELTEX

2.8.2.7 Npoueaypbl npepoctasneHua ycayr IP-tenepoHun Ha 6ase
npotokona SIP

1. Mpoueaypa 6a3oBoro Bbi3oBa mexay SIP-tepmuHanamm 6e3 yyactua SIP-cepsepa.

SIP-tif

B%
=

---------------------
.........

-----------------
------

3ausito

......................
----------------

PucyHok 1.30 — Mpoueaypa 6a3oBoro BbizoBa mexay SIP-tepmmuHanamm

2. OpHa w3 npoueayp npeaocTasneHus ycayrm |IP-tenedoHMM € yvacTMem NpOKcU-cepBepa
NMoKasaHa Ha pucyHke, PucyHok 1.31 (npoueaypa perMcrpauum onyweHa):

SIP-Proxy
SIP-tIf
B SIp
= 3 SIP-tIf
B2 FE — _
.--'!-I-tl'b ,NVITE -\
WOTNR oo e
- BrizoB
180 Ringing  _ I77T77C >
PRRIRRRES Tl
180 Ringing -
i g - mox____ | o > MTE
20006 |
=" ik

Paaroaopuazm
OTt6oi

BYE .. Bidles 8
BYE & 200k
SAHRTO | Cecnsesemanyen| TS s a s nciay > BYE
OTboit TpaHIAKLWA
....... o T 200 OK
______________ %l

PucyHok 1.31 — MNpumep npoueayp npegoctasnenuna ycayr IP-tenepoHumn
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Mpouecc npegoctaBneHna ycayr HaumHaetca INVITE TpaH3sakuuwei. Bbi3biBawowmii nosb3oBaTenb
nepeaaet 3anpoc INVITE Ha agpec npokcu-cepsepa (cm. PucyHok 1.31). B 3anpoce nosib3oBaTeslb YKa3blBaeT
M3BECTHbIA eMy ajpec Bbi3blBaeMOro nosnb3oBaTend. YTobbl 3anpoc INVITE He MOBTOpPANCA HECKONbKO pas,
NPoKcu-cepBep nepenaeT Bbi3biBaloWeMy MoJsib3oBaTento coobuieHne 100 (Trying), nHpopmupytollee, 4To
INVITE npuHaT.

[Janee npokcu-cepsep, onpenenns MecTononoXeHue nonab3osatena b, nepegaetr 3anpoc INVITE
HeMnocpeACTBEHHO Bbi3biBaeMoMy obopygoBaHuio. B 3anpoce copepkatca AaHHble O GYHKUMOHANbHbIX
BO3MOXHOCTAX BbI3blBaOLLEFO TEPMMHANA, HO NPKU 3TOM B 3anpoc gobasnsetca nose Via ¢ agpecom NpoKcu-
cepsepa A1a Toro, 4Tobbl OTBETHI HAa 06pPATHOM MyTW WK Yepes Hero. MNocne npmnema n o6paboTkM 3anpoca
BbI3blBaemoe 0b6opypoBaHMe coobuiaeT cBOEMY MOJIb30BATEND O BXOAALLEM Bbl30BE, @ BCTPEYHON CTOPOHE
nepeaaet oteeT 180 Ringing, Konupys B Hero 13 3anpoca INVITE nona To, From, Call-ID, CSeq u Via.

Mocne otBeta nonb3oBatena b nepepaetca coobuweHne 200 OK, coaeprkaliee [AaHHble O
YHKUMOHANbHbIX BO3MOMHOCTAX BbI3bIBAEMOrO TepmuHana B ¢opmaTte npoTokona SDP. TepmuHan
BbI3bIBAlOLLErO MONb30BaTENA NOATBEpPKAAeT npuem oteeTa 3anpocom ACK. Ha atom INVITE-TpaH3aKuma
YCNewHo 3aKoH4YeHa, SIP ceaHC yCTaHOB/IEH M HAYMHAETCA Pa3roBopHas ¢asa.

Mo 3aBeplweHWM pasroBopHoi ¢a3bl OAHOM M3 CTOPOH nepegaetcA 3anpoc BYE, KoTopbin
noareepxxaaetca orsetom 200 OK.

Bce coobLeHMsA NPoXoaaT Yepes NPOKCU-CEPBEP, KOTOPbIA MOMKET MOAMIULMPOBATL B HUX HEKOTOPbIE
nons.

2.8.2.8 Taiimepbl SIP

Ha pucyHke, PucyHok 1.31, He noOKasaHbl TaKMe BaKHble MpoLeAypHble NMapameTpbl, Kak Tanmepbl.
MpoToKkon SIP MmeeT HECKONbKO TaliMepoB, MO3BOJIAKOWMX YNPaBAATb NPOLEcCOM obMeHa CoobLEeHUsMU U
oTBeTaMM (TpaH3aKkumuamu).

OcHoBHble Taimepbl SIP npuBA3aHbl K 3HaueHuto Tamepa T1. 3HavyeHne T1 onpegensetca BpemeHeM
ABoMHoro obopota SIP-naketa no IP-cetn (RTT), KOTopoe B CBOK oyepedb ONpenensercd WUHTEepBasoM
BPEMEHWN MeXAyY K/IMEHTCKON U CepBepHOM TpaH3aKLUMen.

B Ta6nv1u,e HUXe npueeaeHbl onncaHue Taﬁmepos SIP-curHannsaumm un pekomeHayemble 3Ha4YeHUA.

Tabnunua 1.6 — Tanmepbl SIP-curHanusaumm:

Taiimep BennuunHa HasHaueHue

T0 10c MponpueTapHblii TalkmayT Ha nosydveHue Trying npu mMcxogAllem
BbI3oBe. 1o ymondaHunto — 10000 mc.

T1 500 mc (no ymonyaHuio) RTT (Bpems apoliHoro obopoTa no cetu).

T2 4c MaKcuMasbHbI MHTEPBaA/l MeXAYy NOBTOPHbIMU He

INVITE-3anpocamu n oteetamu Ha INVITE.
Mo ymonyanuto — 4000 mc.

T4 5c¢ MaKcumanbHoe Bpems, B TedeHne KOToporo
coobLeHne byaeT ocTaBaTbCA B CETU.
Mo ymonyaHuto — 5000 mc.

Taimep A HavanbHaa BennymnHa =Tl Bpemsa nepepnayum nosTopHoro 3anpoca INVITE
(TonbKo npu ucnonbsosaHmm UDP).
Mo ymonyaHuto — 1000 mc.

Talimep B 64*T1 Bpemsa oXXnaaHma oKoH4YaTeNbHOro OTBETA
INVITE-TpaH3akumei. No ymonyaHuio — 1000 mc.
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Tanmep C > 3 MUH proxy INVITE transaction timeout.
Mo ymonyanuto — 1000 mc.
Tanmep D > 32 c pnha UDP Bpema oxKnaaHuA NoBTOPHbIX OTBETOB.
0 c gna TCP/SCTP
Tanmep E HavanbHada BennumHa =Tl Bpema nepegaum nostopHoro He INVITE-3anpoca
(TonbKo npu ucnonbsosaHum UDP).
Mo ymonyanuto — 1000 mc.
Tanmep F 64*T1 Bpema oxKnaaHuA OKOHYaTEeNbHOro OTBETA He
INVITE-TpaH3akuuei. Mo ymonyaHumio — 1000 mc.
Tanmep G HavanbHada BennumHa =Tl Bpema nepegaym NOBTOPHOro OTBETA HA 3anpoc
INVITE. Mo ymonyaHuto — 1000 mc.
Tanmep H 64*T1 Bpema oxnaaHua noaresepxgeHna ACK.
Mo ymonyanuto — 1000 mc.
Tanmep | T4 pna UDP Bpemsa oXKnaaHus NoBTOPHbIX NOATBEPKAEHUN
0 c ansa TCP/SCTP ACK. No ymon4yanumio — 1000 mc.
Tarimep J 64*T1 pna UDP Bpema oxknaaHua nostopHbix He INVITE-
0 c ana TCP/SCTP 3anpocos. o ymonyaHuio — 1000 mc.
Tanmep K T4 pna UDP Bpema oxKnaaHuA NoBTOPHbIX OTBETOB.

0 c ana TCP/SCTP

Mo ymonyanmio — 1000 mc.

2.8.2.9 KOHTpONbHbIE BONPOCHI

1. CocrtaB 1 Ha3HaYeHMe 3I1eMEHTOB CceTU TexHonornm SIP

2. TMosicHWUTb NpeobpasoBaHune curHanbHol nHpopmaumm Q.931 B nakeTbl IP-ceTn, Nnpoucxoasulee B
wnto3se.

3. MMosicHUTb NpeobpasoBaHMe cUTHaNbHOM MHbopmauuun OKC-7 B nakeTsbl IP-ceTn, npoucxoasdulee
B LUtO3e.

4. CemeWcTBO NPOTOKOI0B TEXHONOTMMU SIP 1 HasHa4YeHWe NPOTOKO10B NaockocTh U.
5. CemelicTBO NPOTOKON0B TexHoMOrMK SIP 1 Ha3HayYeHWe NPOToKo108 naockocTu C.
6. CocTaB M Ha3Ha4yeHue coobueHunit SIP.

7. Appecauua B SIP TexHonormnu.

8. CrpykTypa SIP coobuieHus.

9. Mpoueaypa npegocTaBneHuna ycnyru IP- tenepoHumm B SIP TexHonornm.

10. MosicHMTe Ha3HayYeHMe OCHOBHbIX TAMMepOoB NpoTokona SIP.
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2.9 MNpeobpa3oBaHue peuesBbiX CUrHaNOB. TUNbl U OCHOBHbIE XapaKTEPUCTUKH
ayANOKOAEeKoB

MNepepaye ntoboit MHPOpPMALMM MO CETAM Nepefayn AaHHbIX NpealecTByeT 3Tan NOArOTOBKM 3TOM
MHbOPMaLUMK, 3aKAOYalOWMICA B CXaTUKU, KoaAMpoBaHUM uAM WwWKdpoBaHUM UHbOpMauuu ans 6onee
3 dEKTUBHOro MCNOMb30BaHMA NPOMNYCKHOW CNOCOBHOCTU GU3NYECKUX KaHaNO0B.

PeyeBas MHd)OpMaLI,Mﬂ He ABNAETCA NCKNKOYEHNEM.

3a Bpems, npolwegwee C MOMEHTa BHeApeHMA MepBOro ayamokogeka G.711 (1965 roa), ycnexu B
umdpoBoii 06paboTKe ronoca nNpuBenM K MOABAEHUIO ropasgo bonee 3dEKTUBHbLIX ayAMOKOAEKOB,
0613 43at0LWLMX MEHbLLEN CKOPOCTbIO Nepeaayn Npu AOCTOMHbIX NOKa3aTeAaxX KayecTea.

OTMETUM, YTO OCHOBHbIE CTaHZAPTbl Ha aYAMOKOAEKM, WMPOKO WCNosb3yemble B MyB/NUYHbIX CETAX
(ToOn, PLMN, VolP) pa3paboTaHbl opraHusaumnsamm ITU-T n ETSI.

B npunoxeHuax VolP Kpome KOAEKOB, NpolleAwnx NpoLesypbl MeXAyHAapoOAHOW CTaHAapTU3auun B
ITU-T wn ETSI, B npoayktax paga ¢upm-npoussoguteneil MNPUMEHSIOTCA TaKXe HecTaHAapTHble
BHYTPMOUPMEHHbIE aNrOpPUTMbl. TakKMe anropuTMbl YacTo JIMLEH3NPYIOTCA ANA UCMNONb30BAaHMA B NMPOAYKTAX
OPYrMX KOMNAHWUA.

C TOYKM 3peHus npoeKkTupoBaHuA ceTei VoIP, a TakKe npu HacTpoiKe Taknx KomnoHeHToB VoIP, Kak
WAK03bl U KOHeYHble VoIP-TepmuHanbl, BaXKHO 3HaHME OCHOBHbIX XapaKTePUCTUK ayaAnoKoaeKoB. Paccmotpum
9TU XapaKTePUCTUKU:

— CKOPOCTb ayAuoKoAeKa. JTa XapaKTepuUCTUKa OTparkaeT OCHOBHOM 3)(dEKT KOHKPETHOro
aNropuTMa Ckatua ayamonHdpopmaumm, OgHako Heobxoanmo obpallaTe BHUMAHWE Ha KavyecTBO
MPOMNYyCKa ro/10Ca Yepes TaKon ayANOKOLEK;

— Ka4yecTBO nepepauum ronoca uyepes ayaAuMOKOAEK NPUHATO OLEHMBaATb TAKOM WMHTErpasbHoOM
XapaKTEPUCTUMKOMW, KaK cpefHAs oueHKa 3kcneptoB (MOS), nsmepsaemas no 5-tn 6annbHoi

WwKane.

Ons yyeTa KayecTBa nepegayun peuu no IP-ceTn BaxKHa TaKas XapaKTepUCTMKa, Kak IPTD — abcontoTHan
3aJeprKKa rosIocoBOro MakeTa M3 KOHUA B KOHeu. [nA HOpManbHOro Auanora B peasbHOM BpemMeHW 3Ta
3a4epKKa He go/sKHa npesbiwaTth 400 mc (pek. G.107 u Y.1541). Mpu oueHke napameTtpa IPTD Heobxoammo
YUUTbIBATb TaKMe XapaKTepPUCTUKM ayANOKOAEKa, KaK:

— pasmep peyeBOro Kaapa B Mc;
— pasmep peyeBoro Kaapa B 6anTax/6uTtax.

XapaKTepucTnkn Hanbonee NONyNapHbIX KOAEKOB NpuBedeHbl B Tabanue 1.7.

Tabnunua 1.7 — XapakTepuUCTUKU ayaU0oKoAEKOB

GSM-
FR
G.711 G.711 G723.1 ETSI GSM-HR
ITU-T ITU-T ITU-T IC?I'L7JZ'I? IGTL712'|? GSM ETSI AMR
1965r. 1999r. 1995 . 06.01 | 1994r.
1987
r.
CkopocTb nepegaum 64 64 1)6,3 16 8 13 6,5 0ort4.75
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K6ut/c 56 2)5,3 [o12.2
L %4 20 mc
125 mKc 6anT 10 20 Mc
(0,125 10 mc 30 mc 10 mc 20 mc
Pasmep kaapa Mmc) 806air |2)20 |2° | 106air |2, |166air |07
o o MC 6anT [o 244
1 6ant 6anT 6T
20 mc
1) G.729 -
20 MIPS
MponssogmTenbHOCTb 16 40 4,5
1 MIP MIP 2) G.729A MIP MIP
npoueccopa (MIPS) 0. > |05 > MIPS MIPS _)1% 5 9 MIPS 30 > | Aos0 S
MIPS
42 - igo_n 1) 3,9 1) 4,1
OueHka (MOS) Toon ’ 4,0 ’ 3,7 3,9 Ho 4,14
4,45 - 2)3,7 2)3,5
4,5-1SDN | o0

2.10 KauectBo nepeaaum peum B IP-cetn. O6wume npegcrasneHmna o QoS

KauectBo obcnyumBaHma B cetax IP-tenepoHUN namepaeTcs Ha BCex 3Tanax npegoctaBaeHus ycayr IP-
TenepoHUK, HauMHaA OT NPOLLECCOB YCTAHOB/IEHUA COeAMHEHMA, NPOLECCOB Nepeaayn pedeBbix NakeTos no IP-
CeTWN U 3aBepLUAA 3TANOM Pa3pyLUeHMA COeaUHEHUA.

B pekomeHgaumax ITU-T 1.350 n E.430 Hawen oTparkeHne O606ueHHbI Habop nokasaTesel B BUAE TakK
Ha3blBaeMoW MaTpuupbl 3X3, TO €CTb MMHMMaAbHbIA Habop MoOKasaTesnel, peKoMeHAyeMbIXx onepaTopy ANs
NobbIX CETEBBIX TEXHOIOMMA N PEaNN30BaHHbIX 418 KOHTPOAs B 060pya0BaHMM ntobol ceTu.

Ona ToOM Ha 6a3ze TDM-KK 6biia paspaboTaHa cucTemMa MoKasaTenen KavyecTBa M HOPMbl Ha HUX.
Jetanusauma stux nokasartenei ans TeOMN npmsogutcs 8 PO 45.196-2001. CornacHO 3TOMy AOKYMEHTY paboTa
TpOM xapakTepusyeTca cneayowmm Habopom nokasarteien KauecTsa/pPabounx xapakTepUCTUK:

1. MoKasaTenu Harpysku

2. MoKasaTenn HageXHoCTU

3. MNMokasaTenu Kayectsa paboTbl cetn THOMN

3.1 KauecTtBo 06CnyKMBaHUA BbI3OBOB

3.1.1. CeTeBble NOTepU BbI3OBOB OT aboHeHTa A0 aboHeHTa
3.1.2.  KoadodumumeHT 3aHATUI c otBeTom (K30 — ASR)

3.1.3.

3.2.

3.2.1.

3.2.2.

MoKasaTtenun pazbopunsocTu

MokasaTenu rpomkoctm (cm. PO45.196.2001)

MpoaoNKUTENbHOCTb YCTAaHOB/IEHUA COeANHEHNA OT aboHeHTa Ao aboHeHTa

KauectBo nepegaun TenedoHHbIX coobuieHuid (peun). [NA OUEHKM KadyecTBa nepegaqu
TenedoHHbIX coobLieHN (peun) paspaboTaHbl:

KauecTtBo TenedoHHbIX ycayr B ceTax IP B Lesiom xapaKTepusyeTca Tem e Habopom nokasartenei, Yto u
B T$OMN (HarpysKa, KauecTBo 06C/YKMBAHUSA BbI3OBOB, KAYECTBO Nepesayn).
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JTanbl YCTAaHOBAEHUA U pa3pylleHns coeguHeHus B IP-CeTM Mo CyTM MOXOXKM HA aHA/NOTUYHbIe 3Tanbl B
TDM-cetn ¢ KK u nokasaTenu KauyecTBa OOCNYKMBaHWA BbI3OBOB Ha 3TMX 3Tanax B6/IM3KM K aHANOTUYHbBIM
nokasartensm ans IP-tenepoHun (NoTepm BbI30OBOB, BPEMA YCTaHOBEHWA coeamHerusa, K30 n T.n.).

OpaHaKo 3Tan nepeaayun pedyesblx coobuieHni no IP-ceTn cywecTBeHHO OT/IMYAeTCA OT TaKoro }Ke 3Tana,
Ho no ceTu ¢ TDM-KK nmeHHO no KayecTBy 3ToM nepesayn.

B tpaguumoHHbix TPOM ¢ TDM-KK ycnyrn tenedoHnn Bblnmn KeCTKo MHTErPUPOBaHbl C TPAHCMOPTHOM
MHOPaCTPyKTypoi — cama ceTb TGOl npoeKkTMpoBanacb M 3KCMIYyaTMpPOBaANaACh B pacyeTe Ha €AUHCTBEHHYIO
ycnyry — tenedoHHy1o:

Bbibop TexHonornn TDM-KK rapaHtmuposan:

—  MOCTOSAIHCTBO NPOMNYCKHOM CNOCOBHOCTN BO BPEMA CEAHCa;

—  MWHUMa/IbHbIE CeTeBble 3aAeP>KKN (BpemeHHas Npo3payHoCTb);

—  HM3KMI ypoBeHb 6MTOBbIX OWKM6BOK (Pow - BER) (Tpeb. G.703 ana LLCMN Tnna E1) — cemaHTMyeckas
MPO3pPaYyHOCTb.

MpoekTupoBaHue THOI TakKe 6biN0 HaLeNeHO Ha NPONYCK TeNlepOHHOM HarpysKu:
—  pacyet umncna C/1 (NnponyckHOM cnocobHOCTM) NpW 3a4aHHOM YPOBHE MOTepb;

— HageKHOCTb CeTu, onpegensemas BblGOPOM KO/bLEBbIX TOMOAOMMI C pe3epBUPOBAHUEM
dU3NYECKMX NyTeln U co34aHMEM aNlbTEPHATUBHbIX MapLIPYTOB.

CeTu IP aBnAOTCA MybTUCEPBUCHBIMM, TO €CTb CNOCOBHBIMM NPONYCKaTb BCce BUAbI TpaduKa, NpU 3TOM
TenepoHHbIM Tpaduk B ceTax IP sBAAETCA OAHUM U3 NPOYMX, HO TPebyoLWwmMx 0cOBOro OTHOLEHUA K Nepegade —
He xyxe, yem B TOIM!

Ho cpeaa IP He MOKeT No YMO/IMaHUIO rapaHTUPOBATb KayecTBO Nepeaayn peyeBblX COOOLLEHMIA.

[na ncnpasneHuns HegocTaTKoB IP-ceTelt NoHago06MNOCh:

— pa3paboTaTb cneunduyeckme gaa IP-ceTeit NoKasaTeNn KavecTsa nepesayn peyu;

— paspaboTaTb MeTOAbl OLLEHKWN 3TMX NOKasaTenen;

— paspaboTtatb Habop TexHONOrMi, CNOCOBHbLIX rapaHTMPOBaTb KAYecTBO nepegayn peun no |IP-
CETU He xyKe, Yem B TPOI nnm conocrtaBumoe.

B cBA3n c atum B IP-ceT BO3HMK TepmuH QOS M uenbii Habop TexHosnorMi, obecneymBatomUX 3TO
KayectBo. QoS (Quality of Service — KauyecTBO 06CNYXUBaHUA) — 3TO BEPOATHOCTb TOrO, YTO CETb CBA3M

COOTBETCTBYET 3a4aHHOMY COrnaleHuto o Tpaduke (SLA).

Mopa, TEPMNUHOM QoS noHumaertca Ha6op TEXHOHOFMVI, O6eCFIe‘-IVIBa|'OLLI,VIX NPUOPUTETHOE NCMOJ/Ib30OBaHUE
ceTeBbIX peCypcoB HEKOTOPbIMU BUAAMU Tpad)l/ll-(a NOo CPaBHEHUIO C METOO0M «PaBHbIX BO3MOXKHOCTEN»

Mpumep, NpuUnoxKeHui, Tpedytowmx QoS

— MOTOKOBblE MYyNbTUMEAMA-NPUNONKEHNA TPebyIoT rapaHTMPOBAHHYIO MPOMYCKHYHO CMOCOBHOCTb
KaHana

—  VoIP n BuaeokoHdpepeHLMa TpebyoT HEBONbLINX 3HAYEHMI AXKUTTEPA U 3a4EPHKKM
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—  pA4 MPUNOMKEHUI, Hanpumep Kak TenemeauumHa, TPebyloT rapaHTUPOBAHHLIA YPOBEHb
HagEXHOCTH

2.10.1 PaKTOpbl, CHMKAOLWME Ka4yeCcTBO

MpoToKkon IP noasepXuBaeT TO/bKO ceTeBble ycayru bes ycrtaHoBneHus coeamHeHus (Connectionless
Network Services — CLNS). CnepoBaTenbHO, CETM C KOMMYyTaLMehd NakeToB Ha OCHOBe npoToKona IP He
obecneuynBatloT rapaHTUPOBAaHHOM AOCTAaBKM NAKETOB, TO €CTb HE rapaHTUPYIOT:

3a/leP*KKY NaKeTos.;

— nocnenoBaTtesibHOCTb AOCTAaBKU NMAKETOB,

— B€POATHOCTb NOTEPb NAKETOB;

NPONYCKHYIO CNOCOBHOCTD.

[na NpUNoMKeHWn, rae He BaKeH MOPAAOK M MHTEpPBas MPUXOAa NAaKeToB, BPEMSA 3aJepXeKk Mexay
OTAENbHLIMW NaKeTaMU He UMeeT PeLLaloLLEro 3Ha4YeHus.

OpHako ana IP-tenedoHMn, a Takxke ana BugeotenedpoHun, BuaeokoHdbepeHucBAsn un IPTV BakeH
nopAAOoK NPUXoAa NAaKeTOB, 3aZ€P*KKN NAKETOB, BEPOATHOCTb NOTEPb M APYyrMe NokasaTenu, Kotopble IP-ceTb Mo
YMO/IMAHUIO HE MOXKET rapaHTUPOBaTb.

TpaHCMoOpTHblE MNPOTOKO/MbI, GYHKUMOHMpPYlOLWME MOBepX MpoTokona IP, Takke He obecneyuBatoT
HeobxoaMMOro Kayectsa 06CnyKMBaHUA TpaduKa, YyBCTBUTENLHOIO K 3a4ePKKaM.

MpoTokon TCP rapaHTUpyeT [OCTOBEPHYIO AOCTaBKY WHPoOpmMaumum, HO MepeHocuT ee C
HenpeAacKasyeMbIMM 334epKKamu.

MpoTokon UDP, KoTopblid, B YaCTHOCTW, MCMOb3YeTCA ANA NepeHoca MHPOopMaUun B peasibHOM BPEMEHH,
obecneynBaeT meHbliee, NO CPaBHEHWIO C NpoTokosom TCP, Bpemsa 3afeprKKW, HO, Kak M npoTokon IP, He
COAEPKUT HUKAKMX MexaHM3MOB obecreveHmns Kayectsa 06CayKMBaHMA.

Bmecte ¢ Tem Heobxoammo obecneynmTb MexaHM3Mbl, MO KOTOPbIM B MepMoAbl Neperpyskn naketbl ¢
MHbOpPMaUMen, YyBCTBUTENIbHOW K 3adepXKam (Hanpumep, pedb), He ByayT npocTamBaTb B o4yepemasx Mau
nony4yat 60s1ee BbICOKUA NPUOPUTET, YeM NaKeTbl C MHGOPMaLMEN, He YYBCTBUTENbHOM K 3a4€PKKaM.

[na 37O uenn B ceTU AOMKHbI BbiTb Peann3oBaHbl MEXaHW3Mbl, FAPAHTUPYIOLLME HYXKHOE KayecTBO
obcnykueaHus (Quality of Service - QoS).

OG'beKTMBHbIMM, namepAaembiMnN NOKa3aTeNAMU Ka4eCTBa ABNAIOTCA:

— NpOonycCKHaA CNocobHOCTb ceTu;
— abcontoTHasn 3a4epXKa NakeTa B CeTH,
— WU3MeHeHWe 3a4epXKN B CeTH,

— WHTEHCUMBHOCTb NOTEPb NAaKeTOB.
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Cnepyrowme MpUYMHbI BbIAENAIOT 3Tan TPAHCMNOPTUPOBKU MHOOPMALMM M3 BCEX OCTasIbHbIX 3Tarnos
npeaocTaBaeHnn TenedoHHbIX YCayr:

1. MynbTUCEpPBUCHAsA TPAHCMOPTHAA ceTb Ha 6ase npoTokona IP no ymonuyaHuio He obnagaer
NPO3pPaYHOCTbIO (HM BPEMEHHOM, HU CEMAHTUYECKOI) HU AN KaKUX MHPOPMALMOHHBIX YCAYT.

2. Ycnyrm TenedoHuMM ocobeHHO Ha 3Tane nepegayv roNocoBOM AuanoroBok MHGopmauum —
npeabaABAAoT Hanbonee KecTkme TpeboBaHMA K TPAHCMOPTHOM ceTu.

3. MaKeTHble ceTeBble y3/bl NPUHLMMNNANBHO BydepusnpyroT Becb NocTynawlwmn Tpaduk, npexae
yem nepeaaTb ero B ceteBoi MHTepdeic. To ecTb NaKeTHaA CeTb NPUHLMMNNAIBHO BHOCUT 3a€PKKy!

PeueBoii TpaduK Hanbonee YyBCTBUTENEH K 3aEPKKAM M UX KonebaHnam

OagHako I'IpO6I'IEMbI, BO3HUKaOUWME NpU nNepeaaye pevyeBbixX MNakeTos Nno IP-ceTun, ABNAIOTCA BaXKHbIMU, HO
He eJUHCTBEHHbIMWN (I)aKTOpaMM, CHMXXaloWwnmMmn Ka4ecTteo Teﬂeq)OHMM.

ITU-T npegnoxun B pekomeHgaummn G.107 Tak HasbiBaemylo E-mopenb, B KOTOPOM paccyUTbiBaeTcA
O0OBEKTUBHBIM MHTErpasbHblA MOKasaTeNnb KayecTBa — R-¢paktop, yuutbiBarowmin o 20 ¢bakTopos, B pasHoOWM
CTENEHM BAUAIOLLMX HA KaYeCTBO BOCMPUATUA peun Npu nepesade ronoca U3 KoHua B KoHed, (cm. PucyHok 1.32):

Npeeviuas cTopona

Mepeaasoman cTopona

OLR
il
Touka 0 nbo
a!
T
BapellleHHOe IATYXAHHE
tpakta 3a WEPL
Janep#xa b obe
[y nomemenns Ps cropoms Tr
j e MecTauii sdesr,
[ ’
[Piu.'ulpnuuuul:f,u,t KOQUPOR., |~ Mackupyiousi pefiraur STMR
I Koadd. CHHREHI EIMECTES MecTuuil sdubert
Ty menm Me, obopyaosiEia e , LST
OTHOCHTCIRED (1 Jim‘,r Komsihiy, yverodtaueocty & norepe naketos Bpl :ﬂ#;mfmm "
Beposiocts norepu nanera Ppl STMR + Dr)
Cpenuas zafepicki b 01H0M HAnpaanesun T
o AbcomoTHas 3anepssa Ta
= Pefitaar rpoMEocTH
Hekamenne kpanTopanna gdu 3% roBOPALIETD
TELR
Orecsmaenmsiii koodupuiment A
&107_Fo

PucyHok 1.32 — 3tanoHHoe coeanHeHune E-mogenn (G.107 — ITU-T)

HanHas mogenb onpegenset Ao 20-TM GaKTOPOB, BAMAIOLMX HA KayecTBO MEpeHoCa Peyn M3 KoHLUaA B
KoHel, (Tabnunua 1.8).
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Tabnnua 1.8 — ®akTopbI, BAKAIOLLME HA KaYeCcTBO NepeHoca peyn U3 KoHua B KoHel, (cm. G.107)

3Hagenne | Pazpemen-
IMapareTp AdGbpes. |[EimHHOR oo HBI 3amedaHne
YMOTYAHHIO | IHANA30H

PefTHHT rpoMEOCTH OEPeIatn SLE ab +8 0. +18 (TIpsms. 1)
PefTHHT rpOMKOCTH OPHEMA RLR ab +2 -5 ... +14 (TIpma. 1)
PefiTHAT MacKHPOBKH MecTHOTO 3pdexTta STME. ab 15 1020 (TIpmms. 2)
PefiTuar MecTHoro 3dderTa cayvinamoimero LSTR ab 18 13..23 (TIpmna. 2)
3uauenne D Tenedona Ha nepegawnreli cTopose Ds - 3 -3 ... +3 {TIpms. 2)
3uatenne D tenedona Ha OpHenMHOH CTOpOHE Dr — 3 —3..+3 (TIpma. 2)
PeATHHT TPOMKOCTH 3XA FOBOPANIETO TELR ab 65 5...85

BiBeIneHHOS 3aTVXaHHe KAHATA 3XA WEPL ab 110 o TN

CperHad 3aJep&ka KaHATa 3Xa B OTHOM T MC 0 0..500

HANPAaBTeHHH

3adep#EEa B JEVX HANPABIeHHAX B 4-IpoBoIHOH Tr MC 0 0 ... 100¢

IAMEHYTOH HemH

AfcomoTHAT 33TePAKS B COSTHHHITTN, Ta MC 0 0 ... 500

CBOOOIHEIX OT 3Xa

Uncao yeTpoHCTE © HCKAKEHHEM KEAHTOBAaHHA qdu — 1 1..14

KosbdummesT cHEEeHnT KadecTEa 000PVIORAHHA Ie = 0 0. 40

Koy dummerT veToHIHECCTH K NDOTEPE TAKETOR Bpl — 1 1...40 (TIpmms. 3)
BepodaTHOCTE CIVYAiHOH HOTepH OTaKeTOB Ppl % 0 0. 20 (TIpmms. 3)
KosdduuneHT Bonmecka BurstR - 1 1.2 (TIpmna. 3)
1Ty menH oTHoCHTeaRHo ToukH 0 gbo Ne 0m —70 —80 ... —40

IToporoBsf WYVM Ha CTOpOHES IpHEeMa Nfor abun —64 - (TIpma. 3)
1Ty moMeITeHHS Ha CTOPOH: Oepeaain Ps ab(A) 35 S s LA

ITyn moMeITeHHA Ha CTOPOHS NpHEeNa Pr aB(A) 35 35....85

b
|
=1
=]
]
=1

KosduuneHT BEIHIPEITIA
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2.10.2 NokasaTtenu KayecTtsa nepeaaum peumn

ITU-T B pekomeHgaunm Y.1540 onpepenunn cnegytowme nokasatenm nepegadm peum no IP-cetu:

1. MponyckHasa cnocobHocTtb — C (k6uTt/c) nnm NponssoautenbHoctsb cetu (Performance).
2. HapesHocTtb/ToToBHOCTL ceTu/KomnoHeHToB (Dependability, Reliability).

3. MoKa3aTenn KayecTsa A0CTaBKM NaKeToB No IP-ceTu.

3.1. 3apepkKa naketos — IPTD.

3.2. Bapuauuna 3agepkKku naketos — IPDV (OKuTTep).

3.3. MoTepu naketos / owmnbKM B nakeTtax — IPLR / IPER.

Takum obpasom, matpuua 3x3 gns IP-ceTm cornacHo pekomeHgaumm Y.1540 BbirnaauT:

Tabauua 1.9 — MaTtpuua napameTpoB, Onpeaensaiowmx Ka4ecTBo nepesayum nakeTos no |P-cetu

®yHKuMM (3Tan)\Kputepum CKopoOCTb, 3a4epKKN | TOYHOCTb HageHocTb
(mocTtoBepHOCTD)

YcTaHoOBNEHWE — COeAMHEHUR

(gocryn)

Mepenaya uHoopmaunn | C (k6ut/c) IPLR, Kror,

nosib3oBaTens IPTD (mc), IPER HapaboTka Ha  OTKas,

IPDV (mc) BPEMS BOCCTaHOB/IEHUS

PaspyweHue coegnHeHunA

MUTaK, MMeHHO Ha 3Tane nepepaun peyeBoil MHopmauumn (nepeHocumoii B IP-nakeTax) nokasarenu
KauecTtBa anAa IP-tenepoHnmn Hanbonee CMNbLHO OTANYAIOTCA OT NOKasaTenei Kayectsa TDM-TenepoHuu.

Ecnv ana TDM-tenedoHun B TGO 661U ycTaHOBNEHbI TaKME NOKa3aTeNU Kak FPOMKOCTb, KOTOpas Mano
rOBOPWUT O KayecTBe Nnepesaym peyu, Tak Kak Ha npueme MoXKeT BbITb FPOMKO, HO He pasbopumso. Ho 3aTo Ha
3TOT NokKasaTtenb B P[] 45.196-2001 6biau npeanosKeHbl HOpMbI B AB.

[pyroli nokasaTtesib KayecTBa nepegaun peuu, onpegeneHHoln 8 TPOI, 3To pa3bopumBoCTb, KOTOPbIN
bosiee BaXKeH A/1A KAMEHTA, HO AJ1A M3MEPEHWs 3TOr0 MOKasaTesa Tak M He 6bLiv cepTUPULMPOBAHDI
n3mepuTesbHble NPMBOPLI, NO3BOIAOLLME MPOU3BOANTL OOBEKTUBHbLIE OLEHKM Pa3bopyumBOCTH.

Ona |IP-tenedoHMM npepnoXKeHbl NOKA3aTe/NM KayecTBa [AOCTAaBKM, KOTOPble MOXHO OOBEKTMBHO
3adUKCUPOBaTb C MOMOLLbIO MHCTPYMEHTaNbHbIX M3MepuTenbHbix cpeacTs (C, IPTD, IPDV, IPLR, IPER).

PaccmoTpum 6os1ee noapo6HO 3TM NMoKasaTenun Kavecrsa.
1. NponyckHasa cnocobHocTb — C (K6UT/c) nam npounssoguTenbHocTb cet (Performance)

Ona ousmnueckoro yposHs (L1, To ecTb oTaenbHoro ¢pusmyeckoro nHTepoderica, Tuna E1, STM-1, FE, GE u
T.N.) NPOU3BOAMTENLHOCTL OMNpeaenaeTca Kak apdekTnBHaa nponyckHaa cnocobHocTb C, usmepaemas B 6ut/c.
3HayeHWe 3TOro napameTpa He COBMNAZAET C MaKCMMasbHOM (annapaTHOM) NPOMYCKHOW CNoCOBHOCTbIO
JaHHOro uHTepdeiica, Tak Kak ana 3ddeKTUBHON MNPOMNYCKHOW CNOCOBHOCTU Y4YMTbLIBAETCA TO/IbKO A0AS
nonesHon (apdeKkTMBHON, TO ecTb WMHOOPMALMOHHOM) YacTU nakeTa, a caykebHas 4yacTb — onpegenser
N34epKKM TEXHONOTMU, UCNOoNb3yemoit onepaTtopom (KnsbbiT = 1 — Kadpdekr)!

Mocobue no Hacmpolike MHozornopmossix wsto3os TAU 87




D ELTEX

[ns KaHanbHoro ypoBHs (L2) nHorga nponyckHyto cnocobHOCTb M3MEePSIOT YUC/IOM KagpoB B eAuHULY
BPEMEHM, MepeAaBaemMbix 4Yepe3 AaHHbIM uHTepdeic. MepecyeT KagposB B CeKyHAy B 6uTt/c npocto
BbINOJIHAETCA TONbKO ANa UHTepdelicos, noanepKnBaroLLmnx TexHonorno ATM, Tak Kak ana 3TOW TEXHO/I0TUK
OVHa Kagpa ¢uKcupoBaHa (53 6anTta = 48 6aiT nHGopmaLMOoHHbIX + 5 6anT 3aronosok).[na 60/blWLNHCTBA
OPYrMX TEXHOMOMMM ypoBHA L2 3TOT nepecyeT 3aTPyAHEH, TAK KaK AJ/IMHA Kagpa ANA HUX NepemMeHHas.
Hanpumep, ans texHonormm Ethernet ykasbiBalOT MUHMMaNbHYIO AAMHY Kagpa — 46 6ailT, MaKCMMasibHYO
ONVHY Kagpa (1518 6aliT, BMecTe C 3aro/IoBKamu M NPOBEPOYHbIMKU OBUTAMKM) M MHOTAA (C KOHTEKCTHbIMU
OroBOpPKamMu) — CPeAHIo AJIMHY Kagpa. 3T OroBOPKM 3aBUCAT OT BMAA MHOOPMaLUM, NEPEHOCMMOTO Kagpom
Ethernet. Hanpumep, ana peyeBbix Kagpos, B 3aBUCMMOCTM OT TUMA UCCAELYyeMOro KogeKka M A0MNyCTUMbIX
3aleprKeK — cpeaHAs anvHa Kagpa Ethernet nexut B npegenax ot 80 go 360 6aiT, a ana Kagpos Ethernet,
nepeHocAwmMx nHbopmauuio tenesnaeHma (IPTV) cpeaHas anvHa Kagpa — 6onee 1000 6anTt. B uenom, ans
TexHonoruu Ethernet cpegHaa ganHa Kagpa ABAAETCA CY4aNHON BENYMHON.

[na ceteBoro yposHa (L3) nponyckHasa cnocobHoCTb B 6MUT/C UAKM Kaapax B CEKyHAY HEe MMeeT CMbICAa,
TaK KaK YCTPOMCTBA CETEBOr0 YPOBHA (MapLIPyTU3aTOPbl) MMEIOT HECKONBKO UHTEPdENCcOoB M cnoCobHbI TMBKO
nepepacnpeaenatb MakeTbl MO 3TUM UHTepdeicam. [o3ToMy roBOpUTb O MPOMYCKHOM CMOCOBHOCTU
OTAENbHOro MapLpyTM3aTopa Uan CEeTU B LLeJIOM, NO KpaHeN mepe — HEKOPPEKTHO.

Ona tenedoHHbIx cuctem (ATC, nam Softswitch, BbINoAHAOWMNX GYHKLMM CETEBOIO YPOBHSA, B YaCTHOCTH,
OYHKUMM  MapLupyTM3auMM BbI3OBOB) MPOM3BOAUTENIBHOCTE M3MEPAETCA B KOJMYECTBE YCTaHaB/MBaEMbIX
CoeanHeHWn (HanpuMmep, BbI3OBOB) B eAMHULY BpemMeHW. YacTo yKasblBaeTcA MaKCMMasbHbIA A1A AaHHOM
CMCTEMbI NOKAa3aTe/ib NPOM3BOANTENBHOCTU — KOJIMYECTBO MOMbITOK BbI3OBOB B YaC Hanbosblel Harpyskm —
Bbi3oB/YHH, wAM ero aHrnoAsbiuHbI aHanor — busy hour call attempts (BHCA). Hanpumep,
NpPon3BOAUTENBHOCTb (MPOMNYCKHAA cnocobHOCTb) coBpemeHHbix Softswitch moxeT gocturate Ao 30 mnH.
Bbl30BOB B YHH.

2. HagexHoctb/ToToBHOCTb ceTu/KomnoHeHToB (Reliability)
HazeHoCTb OLLeHMBAETCA CAeayoWLMMM NapameTpaMu:

— 4acTo AnA ceTeBOro 060OpyAOBaHUA YKasbiBAeTCA MOKasaTe/lb HaZeXKHOCTU — Bpems 6e3 OTKasHoW
paboTbl UK cpegHee Bpems HapaboTKKM Ha oTka3 (Mean time to failure, MTTF) — Tcp.

— ncnonb3yeTca Takke 6ansknin K MTTF nokasaTenb HapaboTku Ha oTka3z — MTBF (Mean time between
failures), cpeaHee Bpems mexay oTKasaMu) — cpefHee BPeMs MeIy BO3SHWMKHOBEHUSMW OTKAa30B —
Tcp. Hanpumep, ana kommyTtatopos Ethernet ot dpupmel D-Link Tep = o1 100 000 so 600 000 yacos.

— ele OAHMM BAXKHbIM MOKa3aTe/leM HaZEeXHOCTU ABAAETCA CpeAHee BPems BOCCTAHOBJIEHUS MoOcC/e
oTKasa (TBoccT) — Mean time to recovery (MTTR) Bnarogaps pesepBMpOBaHUIO YCTPOMCTB B CETAX CBA3U
M CUCTEeMam aBTOMATMYECKOro MepeKNtoYeHMA C OTKasaBLUMX Ha pe3epBHble YCTPOWCTBa Bpema
BocCTaHoB/eHNUA B TPOM Ha 6ase SDH ymanocb ymeHbWWTb OAA MPUEMIEMOrO 3HayeHua Aana
TenedpoHHoOro cepeuca — TeoccT < 50 mc.

— Hamnbosee 4acCTo WCNONb3YeTCA MOKasaTeNb HagexHocTn — KoabouumeHT rotosHocTn (Kror).
KospduuMeHT roToBHOCTM CBA3aH C BpemeHem HapaboTKM Ha OTKa3 M BPEMEHEM BOCCTaHOBIEHUA:
Krot =Tcp / (Tep + TBoccT)
KoapdpuLMEHT roTOBHOCTM 0BbIMHO BbIPAXKAETCA B UNC/IE «AEBATOKY.

Ona TGOMN B nocnegHue 10-15 net v paseH «5 aeBaTkam», To ecTb 99.999% (BepoATHOCTb paboTbl cetn
6e3 OTKA30B B TeyeHue roaa).

OueHKa HaaeXHocTu B “AeBATKax” o3HayaerT:

— 99%  BbIxoa U3 cTpoaHa 3.7 aHel/rog,
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— 99.9% BbIXxoA 13 CTPOA Ha 9 yacos/rog,
— 99.99% BbIxo4 13 CTPoA Ha 53 muH/rog,
— 99.999% BbIxo4, U3 cTPOA Ha 5.5 MuH/rog,— aocTurHyT B ceTax TPpOI Ha 6a3e SDH!

CyuiecTsytolas ceTb MHTepHeT obecneumsaeT KroT < 98% (ToTkas = 7 gHeit).
MokasaTtenun aocraBku nakertos IP
3. 3agepkKa goctaBku nakera IP — IPTD (IP packet transfer delay)

MapameTp IPTD onpeaenaetca Kak abcontoTHas 3adepykKa Mekay BBOAOM MNakeTa B CETb M BbIBOAOM
naketa u3 cetu. MNepBble HOPMbI Ha 3TOT NOKa3aTeNb bblAK onpeaeneHbl B pekomeHgaumm ITU-T G.114.

Tabnumua 1.10 — 3HayYeHMA 3a4epKKU 41a pasHbix Knaccos (G.114)

Knaccbl QoS no G.114
CeTeBble XapaKTEPUCTUKM

115” 114// ”2”

3ageprkka goctaBku naketa IP IPTD (Tmax) <150 mc 150...400 mc > 400 mc

Becb 610axKeT 3agepkKu IPTD BK/loYaeT cieaytolime coctTasaaowme:
T =Tnak + Tcpeap! + Tcetn + Toyd

1. Tnak — Bpemsa Ha naketusaumio (GopmupoBaHMe MaKeTa Ha nepegadye) — 3aBUMCUT OT TUNA
Tpaduka (Hanpumep, 418 peyn — oT TUNa ayAUOKOAEKa).

Tnak — ot 10 go 60 mc

2. Tcpeabl — PacnpocTpaHeHuMe CUrHana B cpeje nepegayd, 3aBUCUT OT TuNa cpeapl U
paccToaHuA. He 3aBUcKT oT TUNa TpaduKa

Tcpepbi (cm. G.114) — ot 1 o 3 mc/300 km

3. TceTn — Bpemsa 3agep>KKM Npu TPAHCNOPTUMPOBKE NO NaKeTHoM ceTn (06paboTKa B y3nax cetu)
— 3aBMCUT OT TMNa TpaduKa, AUCUUNAUH OBCNYKMBAHUA B y31ax CETU, NpuopuTeTa TpaduKa u ap. TceTn — 3To
CNyyaiHan BennuymHa. CambiM HEMPUATHLIM NPOABJAEHMEM 3TOW CYYaMHOCTM ABNAETCA NOABAEHME AXKMTTEpPa
(ApokaHMA) OTAENbHbIX PeYeBbIX MAKETOB, UTO 6o/lee BCEro CHUMKAET KaYecTBO Nepesayn peuu.

4, Téyd - 3apep:kKa B npuemHom 6ydepe — 3aBMcMT OT TuMa TpaduKa, AUCUUNIUHDI
0b6CNyKMBaHUA, MPUOPUTETHOCTU Tpaduka (SLA). Ty — onpenensercs onepaTopom MNpW BblPaBHUBAHUU
3aepPXKM B NpueMHom axuttep-bydepe (go 60 % ot IPTD). Llenb BHeceHMA 3TOW 3afepKKU — CHUMKEHUue
B/IMAHUA OXKUTTEPA HA KaYeCcTBO BOCMPUATUA peyn.

4. Bapwuauusa 3agepKku naketa IP — IPDV (IP packet delay variation)

Bapuauus 3afiepKKkun (MAK ORUTTEp) onpeaenseTca Kak pasHOCTb BPeMEHM A0CTaBKM COCeAHUX peyeBblX
naketos IP.

Bapmau,mi 3a4EPXKKN NaKeTa IP npoABaAETCA B TOM, 4YTO nocCsieaoBaTe/ibHble MaAKETbI (I'IepeHOC’r'ILLI,Me
4acTtn caora mnn otaesibHbie C}'IOFM) I'IpM6bIBaI-0T K noay4dyatento B HeperysapHble (CﬂyqaﬁHbIE) MOMEHTDI
BpemeHun, 4YTO BbI3bIBAE€T Ha MNpueme «Hanoa3laHue» Caora Ha caor («I'IpOI'}'IaTbIBaIOTCFI» C}'IOI'M) nnun
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«OTCTaBaHMe C/OroB» (peyb «PBETCA» Ha KYCKM), a B LUEJAOM — [XUTTep MNPUMBOAUT K C/OroBOM
Hepa3bopuMBOCTH.

5. KoagpoduumeHT notepu naketos IP — IPLR (IP packet loss ratio)

KoaddumumenT IPLR onpepensaetca Kak OTHOLWEHWE CYMMapHOroO YMCia NOTEPAHHbIX NMAaKETOB K 0bLemy
YUCAY NPUHATBIX MAKETOB 3a ONpeaeeHHbIN NPOMEKYTOK BPEMEHMW.

MoTepn naketoB B ceTAX |IP BO3HUKAIOT B YACTHOCTU, €C/AN 3HAYEHUEe 3a4epKeK Npu nepegade naketos
npesblWaeT HOPpMUPOBAHHOe 3Ha4veHue IPTD, onpegeneHHoe Bbilwe Kak Tmax.

Cpean NpuuMH, BbI3bIBAIOWMX MOTEPU MAKETOB — POCT oyepedel B y3nax CeTW, BO3HMKALWMIKA npu
neperpysKax

6. KoadpouumeHTt owmbok nakeros IP — IPER (IP packet error ratio)

KoadpouumeHT IPER onpegenseTca Kak OTHOLIEHWE CYMMAPHOTo YMC/1a NAKeToB, MPUHATBIX C OWKbKamu,
K 06Lemy Yncay NPUHATLIX NAaKeTOB 3a ONpPeAe/IEHHbIN MPOMEKYTOK BPEMEHW.

2.10.2.1 Knaccbl QoS u pekomeHayembie npunoxxeHusa (Y.1541)

ITU-T B pekomeHgaummn Y.1541 onpegennn cnegywouwme 6 KnaccoB obcnyxkmaHua IP-Tpaduka u
COOTBETCTBYIOLLME NPUNOKEHMA AS1A ITUX KNACCOB:

— Knacc 0 — npunoxeHna peanbHOro BpeMeHM, YyBCTBUTE/NIbHbIE K AXUTTEPY, XapaKTepusyemble
BbICOKMM YpPOBHEM WHTEpPaKTMBHOCTU (VOIP M BUAEOKOHGEPEHUUU B pPeUME 3SMYNSALMM
KaHanos).

— Knacc 1 — npunoxkeHua peanbHOro BpeMeHW, YyBCTBUTE/IbHbIE K AMMUTTEpPY, WHTEPaKTUBHbIE
(VolIP n BugeokoHdpepeHuunn c pasgeneHunem MM mexkay HECKONbKMMU aboHeHTamu).

— Knacc 2 — TpaH3aKuuMKu, XapaKTepusyemble BbICOKMM YPOBHEM WHTEPAKTUMBHOCTU (Hanpumep,
CUrHaNM3aLums, ynpasnieHue).

— Knacc3- TPaH3aKUunN, UHTEPAKTUBHbIE AaHHbIE.

— Knacc 4 — npunoskeHus, OOMNYyCKalOWME HUSKUIA YpOBeHb MNOTePb (KOPOTKME TpaH3aKumw,
MaccuBbl ZaHHbIX, MTOTOKOBOE BUAEO).

— Knacc 5 - TpagnumoHHble npumeHeHus cetelt IP (BE — Best Effort — HamMnydwan nonbiTka).

B aTon xke pekomeHaaunmn 6bin onpegeneHbl HOPpMaTUBHbIE 3Ha4YeHUA noKasaTtenen Kayecrsa Aana aTnx
LeCTh KNnaccos:

Tabnuua 1.11 — 3HayeHMA NoKasaTenen Kayecrsa no Y.1541

CeTeBble XapaKTePUCTUKK Knaccbl QoS

0 1 2 3 4 5
3apepKKa gocrtaBku naketa IP, IPTD 100 mc 400 mc 100 mc | 400 mc 1c H
Bapuauma 3agepxkn naketa IP, IPDV 50 mc 50 mc H H H H
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KoadduumenTt notepu naketos IP, IPLR 1x107 1x10° 1x10” 1x10° 1x10®° | H

KoaddpuumeHT owmnbok naketos IP, IPER 1x10™ 1x10™ 1x10” 1x10° 1x10®° | H

H — nokasaTtenb He onpegeneH.

2.10.3 MeTtoabi oueHKu Kauectsa (MOS, E-moaenb)

UcxoaHbim TpeboBaHWeM Npu pa3BepTbiBaHUKN NpuaoKeHUi VoIP ABnAeTca cnepytowee: KQ4ecTBO peyn
npu ncnonb3osaHum VolP gonxkHo 6bITb He xyxKe, Yem B TPOI

YpogeHb KavecTsa THOI sBAaeTCA HAaMBbICLLIMM YPOBHEM KayecTBa peun B ceTu. Ycnyru VolP nocteneHHo
npubanKalTCA K Kavectsy ycayr ToOI.

Cy6beKTUBHbIE METOAUKM OLEHKWN KauecTsa ycayr

Hanbonee wmMpoKo ucnosib3yemas MeToAMKa CYObeKTUBHOM OLEHKM KadvecTBa oOnucaHa B
PekomeHaaumm ITU-T P.800 n nssectHa Kak metogmka MOS (Mean Opinion Score).

B cootBeTcTBMM ¢ MOS KauyecTBO peun, Nosy4yaemoe Npu MPOXOXKAEHUU CUTHaANA OT UCTOYHMKA yepes
CUCTEMY CBSI3U K MPUEMHMKY, OLEHMUBAETCA KaK apudMeTUYeCcKoe cpefHee OT BCEX OLEHOK, BbICTAaBAAEMbIX
aKcnepTamm («cnyxadamm») nocne NPOCAYWMBAHUA TECTUPYEMOrO TPaKTa nepefayn WAM  YCTPOMCTBA,
Hanpumep, ayamokogeKka. O6bI4HO 3TU MUCNbITaHUA NPOBOAATCA NPU cepTUdMKaAuMM BHOBb paspaboTaHHOro
YCTpOWMCTBa.

3KCI'IepTHbIe OLEHKM onpeaenatoTca no 5-tm 6annbHOM WKane:

— 5 —o01aunyHo,

4 — xopouwo,

— 3 —npuemnemo,

— 2 — nJaoxo,

— 1-Henpuemnemo.

OueHkM 3,5 6anna v Bblle COOTBETCTBYIOT CTAHAAPTHOMY M BbICOKOMY TenepoHHOMY KayecTsy, 3,0...3,5 -
npnemnemomy, 2,5...3,0 - Heya0BAETBOPUTENBHOMY.

[na Kommepuyeckoi nepeaaym peun ucnonbsytotca 3HaveHna MOS He Huke 3,5 6annos.

OaHako mogenb MOS He yuuTbiBaeT pAg, ABAEHUM, TUNUYHBLIX O1A MaKeTHbIX CeTeld U BAUAIOWMX Ha
KayecTBo peuMu.

B mogenn MOS oTcyTCTBYET BO3MOMKHOCTb KOJIMUECTBEHHO YYecTb BAMAIOLLME Ha KayecTBO peuu
daKTOpbI.

B 4acTHOCTM, He YYUTbIBAIOTCA:
— CcKBO3HasA (end-to-end) 3aaep:kka mexKay roBopaLLMM No TenedoHy 1 caywatowmm (IPTD);

—  BAUSAHWE BapuauuMu 3a4epKKu (axkutrepa — IPDV);
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—  BAUAHKMe noTepb nakeTtos (IPLR).

Kpome Toro, mogeno MOS npeacraBnAeT oueHKy Kayectsa B O4HOHanNnpasaeHHOM coeaunHeHun, a He B
ABYX HanpasiaeHUAX peaibHOro Te}'leq)OHHOI'O coeanHeHunA.

Bce 310 notpeboBano paspaboTKM HOBbIX MOAENEl OLEHKU KayecTBa nepeaayn peuu, yUuTbiBatoLmx
0c06EeHHOCTUN NaKeTHbIX ceTen.

O6beKTUBHbIE METOAMUKMU OLLEHKM KauyecTBa ycayr
Ona 06bEKTUBHOIO yyeTa BCex BAUAIOLWLMX Ha KadyecTBO cBA3M ¢akTopos ITU-T B 1998 r. ctaHaapTU30Ban
E-mogenb (Pek. G.107) — npuvmeHeHWe OOBEKTUBHbLIX OLLEHOK KayecTBa, 0asMpyHOLLMXCA Ha M3MEpPEHUu

dU3NYECKMX XapaKTEPUCTUK TEPMUHANIOB U CeTeN

E-mofenb ABAAETCA afeKBaTHOW A8 MCNO/Mb30BaHMA B 3a4advax OLLEHKM KayecTBa peyn B MakeTHbIX
CEeTAX, MOCKO/IbKY YYUTHIBAET UCKAMKEHMSA, TUMMYHbIE ANA Nepeaayn AaHHbIX.

MNocne co3paHuna E-moaenn 6b110 npoBeAeHO 6O/bLLIOE YMC/IO UCTMIbITAHUIA C CYOBEKTUBHBLIMU OLLEHKAMW,
B KOTOPbIX MEHSAJICA YPOBEHb BO34EMCTBUA UCKAXKAIOLWMX ceTeBbIX GaKTOPOB.

JaHHble 3TuX TectoB 6b111 UCNO/Ib30BaHbI B E-mopenn ana BblumMcneHun 06BEKTUBHbIX OLLEHOK.

Pe3y/nbTaToM BbIYMCIEHUI B COOTBETCTBMM C E-Mogenbio ABAAETCA 4ncio, HasbiBaemoe R-pakTopom
("Rating Factor").

B cootBeTcTBUM C E-moaenbto R-pakTop onpegenserca B AnanasoHe 3HadveHun ot 0 go 100, rge 100
COOTBETCTBYET CAMOMY BbICOKOMY YPOBHIO KayecTBa.

Mpu pacyeTe R-pakTopa yuntbiBatoTca 20 napameTpos.

KpaTkuit coctaB napameTpoB (cm. puc. 1 n tabn. 2):

OZHOHANpaBieHHan 3a4ePrKKa,
—  KO3pODUUMEHT NOTEPU NAKETOB,
—  NnoTepu AaHHbIX U3-3a NepenosiHeHus bydepa,

—  WCKA)KeHuA, BHOCMMble npu NpeobpasoBaHUM aAHANOrMOBOrO CUrHana B UUbPOBON U
nocneaytouiem cxkatnm (obpaboTka curHana B Koaekax),

—  BNIMSAHWE 3X0 1 Ap.

3HaveHue R-dbaKkTopa onpeaenserca no cieayouiein dopmyne:
R=R,-Is-Ild-le+A,

roe

Ro = 93,2 — ucxogHoe 3HayeHue R-dpakTopa (Ro =15 -1,5(SLR + No));
Is - ncKaxkeHUs, BHOCMMbIe KOAEKamu;

Id - MCKaXKeHUA 33 CYeT CyMMapHOI CKBO3HOW 3a4ePKKM B CETH;
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le - NUCKaXeHnA, BHOCMMble O60py,ﬂ,OBaHMEM, BK/1IO4aA NOTEPU NAKETOB;

A — TaK HasblBaemblii paKTop NpemmyLecTtsa (SLA, npuopuTeTbl, ANCLUNANHBI 06CNYKUBAHUSA).

3Ha4yeHua R-paKkTOpa 04HO3HAYHO CONOCTAaBAAOTCA C oLeHKamu MOS.

Ona onepaTopa oueHKa R-dakTopa no3BonseT 06bEKTUBHO C MOMOLLBbIO WU3MEpPUTENbHbIX CPeacTB
OLEHWUTb KayecTBO Nepesayn B KOMIJIEKCE U B TO e BPEMS — MOJIYYUTb 3HAHME O TOM, KaKkol M3 $aKkTopoB
BHec Hanbosiblee 3HaYeHMe B CHUXKeHUe R-dakTopa.

C y4eToM MCKaXKeHUI, KOTopble MMEIOT MECTO NP NpeobpasoBaHUN PeYn B 3EKTPUYECKMIA CUTHanN (M1
0bpaTHO), TeopeTnyeckoe 3HayeHue R-dakTopa (6e3 MckaxkeHui, To ecTb Rp) ymeHbluaeTca A0 BeNUYMHbI,
paBHoOM 93,2, KOTOpasa cooTBETCTBYET oueHKe MOS, pasHou 4,4.

Takum obpasom, npu uchnonb3oBaHuuM E-mogenn oueHka 4,4 B cucteme MOS aBnseTcs MaKCMMasbHO
BO3MOHOM OLLEHKOM KayecTBa peun B ceTu 6e3 UCKaKeHUNn.

Tabanuya 1.12 — CpaBHeHMe QoS Ha ocHoBe R-dakTopa u oueHok MOS

3HauyeHue R- KaTeropua KayecTtBa 1 OLLEeHKa No/b30BaTeNa 3HayeHMe OLEeHKMN
dakropa MOS

90<R<100 Camas BbiCOKasA 4,34 -4,50

80<R<90 BbicoKkas 4,03-4,34

70<R<80 CpeagHAs (4acTb nonb3oBaTeneil OLUEHUBAeT KayvecTBO  Kak 3,60-4,03
Heya0BNeTBOpPUTENIbHOE)

60<R<70 HusKas (6ONbLWIKMHCTBO MONb30BaTe/Nel OLEHUBAET KayecTBO Kak 3,10-3,60
Heya0BAETBOPUTEIbHOE)

50<R<60 Mnoxan (He pekomeHAayeTcs) 2,58-3,10

CoepuHeHua ¢ R-pakTopom HUKe 50 He peKoMeHA0BaHbI ANA UCNOAb30BAHUA.

Tabnuvua 1.13 — KayecTBo peun a1 pasinMyHbIX TUMOB KOAEKOB (OUeHKM Ha base R-pakTopa n MOS)

Kogaek CKopocTb nepegaum, K6ut/c R-dakTop MOS
G.711 64 93,2 4,4
G.729 8 82,2 4,1
G.723.1m 6,3 78,2 3,9
G.723.1a 5,3 74,2 3,7
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2.10.4 TexHonorum obecneyeHnA KayecTsa

2.10.4.1 TexHONOrMM ynpaBneHUa KayectBom aoctaBKu IP-nakertos (DiffServ,
IntServ)

TDM-TexHonormm obecrneymBaloT BbICOKOE Ka4yecTBO nepegayrM peun 6narogaps  BblAe/IEHUIO
rapaHTMPOBAHHOM NOJIOChI NPONyCcKaHuA (KaHana).

OgaHako B THOIl, peanmsylowein KOMMYTaLMIO KaHaA0B, OTCYTCTBYET BO3MOXKHOCTb TMOKOro ynpasaeHus
MN. 31o HeaddbekTMBHO Ana nepegayun no ToOM gpyrux BMAOB MHPOPMaLMU, MMEOWMX HEpPAaBHOMEPHbIN
XapaKTep HarpysKku (Hanpumep, BUAEO, AaHHbIE).

I'IoaTomy ana 3¢¢6KTVIBHOI'O nepeHocCa Bcex snaoB VIHd)OpMaLI,VIM 6bina caenaHa CtaBka Ha TEXHONOIMKU
KOMMYTaUWNN NaKETOB — KaK OCHOBbI A1 MOCTPOEHUNA MYNIbTUCEPBUCHDbIX ceTen.

Ha gaHHbIi MOMEHT cambiM PacnpOCTPaHEHHbIM MPOTOKOJ/IOM, Peasn3yoLMM NepeHoC PasHOPOAHOM
MHbOPMaUUM B rN0BabHbIX CETAX NAKETHbIX CETAX — ABAAETCA NpoToKoA IP. Camoi 60nbluoi Ny6ANYHOM CeTbio
Ha 6ase npotokona IP aABnaetca ceTb WHTepHeT. WcTopuyeckn oOHa Hadvana passutMe Kak ChA,
OpPUEHTUPOBAHHAsA Ha nepefadvy TakuMX BUAOB MHMOPMALUKM, KOTOpble He TpeboBanu BbICOKOWM MPOMYCKHOM
CNOCOBHOCTM M Manbix 3a4eprKeK (3N1EeKTPOHHAsA MoYTa, He UHTEPaAKTUBHbIN 0B6MeH JaHHbIMK U T.M.). AnA Taknx
BMAOB TpaduKa A0CTaToOYHO OblI0 eAMHCTBEHHOrO Knacca obcnyskmBaHua — Best Effort (1981r), uto
obecneumnBanocb npotokonom IP (RFC-791).

OgHako IP — 310 NPOTOKON HErAPaHTUPOBAHHOIO Ka4ecTBa.

OCHOBHOWM NPUYMHOWM OTCYTCTBMA FAapaHTMI KauyecTBa 41A YCAyr peasnbHOro BpeMeHM y NpoTokoa IP — oH
paboTtaeT 6e3 yctaHoBAeHUs coeguHeHuit (CLNS), cnegoBaTenbHO, He rapaHTUMpyeTca HU NOPAAOK L0CTaBKU
MaKeToB, HX BPEMA AOCTaBKU, HWU BEPOATHOCTb UX LOCTABKMU.

PaclumpeHune BMAOB ycAyr pasBuBaloweica cetm UHTepHeT noTpeboBano NoAAep>KKU MOBbILLEHHbIX
TpeboBaHMIN K KadyecTBy nepedayun TakuMx BWAOB MHbOpMaLMM, Kak nepedada dainos. Hanpumep, npwu
nepegjaye apxmMBHOrO WAM exe-daiina pasmepom 1 M6aiit, notepa 1-ro Gaiita (Pow = 10°) genaer
HEBO3MOKHbIM BOCCTaHOBNEHMWe Bcero ¢anna.

BHayane noBbICUTb Ka4eCcTBO MbITA/IMCb TOAIbLKO 3a CYET pecypcos npoTokona IP, B yactHoctu — nona ToS.
MocteneHHO 6biNM NpepoXKeHbl MEXaHU3Mbl MOBbIWEHMA AOCTOBEPHOCTU WHPOpPMALUKW, HO 3a c4yeT
npeasaputenbHoi 6ydepusaumm MHbOpMaAUMKM Ha nepejalolleli CTOPOHE U MOBTOPEHMA MOTEPAHHbIX
(HenoaTBepkaeHHbIX) NakeToB. MpaBga 3TO AOCTUranoCh yKe He 3a cyeT cpeacts IP, a cpeactsamm TCP,
KOTOPbIV NOoAAEPXKUBAETCA TONIbKO B KOHEYHbIX TOYKax obmeHa (TepmuHanax u cepsepax). [pomexKyTouHble
y3/bl ceTu (IP-mapLupyTnsaTopbl) He NoAAePKMBAIOT Bydepusaumio U NOBTOPEHUE NAKETOB, NO3TOMY CeTb IP He
MOMET rapaHTUPOBaTb Ka4yecTBo Aarke ana paiios!

[na ycnyr peanbHoOro BpPeMeHW, TaKuUX Kak TenedoHMs, MCNonb3oBaHWe npoTokona IP B KadecTse
TPaHCMNOpPTa NPUBOAMT K CHUMKEHWMIO OCHOBHbIX NMOKasaTesiei nepegaym peum — pasbopumsoctu!
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Kak «3anNnXHYTb» BCE BUAbI MHq)OpMaLI,MM, BK/1KO4aA pedb, B MNMaKeTbl IP n npu 3TOM obecneuntb BCcem
rapaHTnmn KayecTBa?

MocTteneHHO 6blAM NpeanoXKeHbl CcaeAylowme MeToAbl MOBbIWEHWSA KayecTBa MPOMyCKa PevyeBoro
Tpaduka no cetam IP:

— DiffServ (ToS, DSCP, COS);
— Int-Serv (RSVP, RAS, LDP,...);
— MPLS, VLAN (802.1p/Q) (uHTerpauus Int-Serv u DiffServ).
Ha p[aHHbIM MOMEHT C/IOXMAAach OOCTAaTOYHO CTPOMHAsA TEXHOMOMMA MOAAEPKKM KauyecTBa YCAyr,

YYUTbIBAIOLLLAA BCE yAayYHble MexaHM3Mmbl, HapaboTaHHble B TexHosormnsax N-ISDN, FR, ATM, IP, MPLS n ap. 3tu
MEXaHN3Mbl He 3aBUCAT OT UCMO/Ib3YEMOM TEXHOMOTMUM U MOTYT ObITb PeaM30BaHbl B PamMKax KaxKaon ns Hux!

2.10.4.2 TexHonoruwm IntServ (Integrated Services)
MCcTOpMYECKM BbITEKAIOT M3 CAEAYIOLNX TEXHONOTMIN, UCMOb3YA yyllee, YTo Obl10 AOCTUTHYTO:
— TDM (PSTN, PLMN, N-ISDN);
—  ATM (1992...1996);
—  RSVP (1994-2000), RFC 1633, RFC 2205, RFC 2705;
—  MPLS (1998...2004).

NHTerpuposaHHoe obcnyxmnsaHue (RFC 1633, 2205,2705) ocHOBaHO Ha pe3epBMPOBAHUN TaKUX CETEBbIX
pecypcos, Kak:

—  NpPOMyCcKHasa cnocobHOCTb B ceTeBbIX MHTEpdecax;
— bydepHas NnamATb B y3/1aX KOMMYyTaLMM U MapLLPYTU3ALUK.
CornacHo RFC 1633 moaensb IntServ BkatoYaeT YeTblipe OCHOBHbIX MeXaHU3Ma:

1. MnaHvpoBlLMK naketoB (packet scheduler) — noagepKa HECKOAbKUX  AMCUMMAMUH
06CcnyKnBaHUA ouyepeaen.

2. Knaccudumkatop (classifier) — HasHaueHMe KNaccos M KOHTPOAb TpaduKa.

3. KoHTponb npuHATMA nakeTa (admission control) — oueHKa MMeKLWMXCA CeTeBbIX PecypcoB u
orpaHuyeHmne Bxoaauero TpaduKa.

4, MpoToKon pe3epBupoBaHus pecypcos (Resource reSerVation Protocol — RSVP).
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anMeHEHMe mogenn IntServ oOKasbiBaeTcA MAEaNbHbLIM BbI60pOM Aana I'lpVIﬂO)KEHVIﬁ peanbHOro

BpemeHu.

OpHaKo aNa paga NpUNOXKEeHUI Takoi ypoBeHb QOS CTaHOBUTCA M3/IMLWHMM KaK Mo pecypcam, Tak U no
LLeHEe M CNOKHOCTU peanvsaLmu.

KaK ya0BNeTBOpUTb TpeboBaHUAM PasHbIX NPUIONKEHNIA?

Bbln NpeanoxeHbl «pecypcocbeperarome» metTogbl noanepkm QoS, ogHMM M3 KOTOPbIX ABAAETCA
DiffServ.

2.10.4.3 TexHonoruu Diff Serv
UcTopunyeckn mogenb DiffServ pazsuBanack, HauMHas € ycayr CPOYHOW AOCTaBKM NOYTbI:
— 1996...98 — BHeagpeHue — agudP. NOYTOBbIX YCAYT;
— 1999...2002 — DSCP (DiffServ Code Point) — DS — RFC-2475, PHB — FRC-3140;
— 2000...2004 — DiffServ Traffic Engineering (DS-TE).

Mogenb Diff-Serv onucbiBaeT apxXMTEKTYPY CETU KaK COBOKYMHOCTb MOrPaHWYHbIX YY4acTKOB U aapa, TO
ecTb B TexHonoruum DS pasnunyatoT ase obnactu (AomeHa) perynmpoBaHuma Tpaduka:

1. MpaHWUa onopHol cetu (aomeH DS);
2. Aapo cetn — Core Network (aomeH PHB).

OCHOBHble MPWUHUMMNbI, KOTOpPble MNO3BOMAKOT 0b6ecneyYnTb YCAOBUA MPOMNycKa A8 BCEX BUAOB
MHPopMaumm No nakeTHom cetTn, cbopmynmposaHbl B RFC-2475 1 3aKN104aOTCA B C/IeAYHOLWEM:

1. AnddepeHumpoBaTb BCe BUAbI TPadMKa Ha HECKObKO KPYMHbIX KNaccos

2. MpepocTaBUTb B TPAHCMOPTHOW CETU WUHAMBMAYabHble YCAOBUA NPOXOXAEHUA ONA KaxAoro Buaa
Tpaduka

Pabota DiffServ ocHoBbIBaeTcs Ha naeHTUduUKatope DSCP, npeacrasnatowem cobol nepsble 6 6UT nons
ToS B IP-3aronoBKe. M3meHAA 3HayeHMe 3TOro MAEHTUPUKATOpa, pPasAndHble BUAbl TpaduKa MOXKHO
pacnpeaenvTb No NPUopUTETaM B oYepeam.

AnddepeHumauyma tpaduka cornacHo RFC-2475 nogpasymeBaeT ceayolme MexaHM3mbl:
1. Knaccudmkauma scex BuaoB MHGopmMaLMm Npu BBOLE €€ B My/IbTUCEPBUCHYIO CETb.

2. BblaeneHne NpMOpPUTETHBIX KNaccoB («pacuBeTka» Tpaduka).
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3. ObecnevyeHne WHAMBUAYANbHbIX YCAOBUM MPOMYCKA AAA Pas3fnYHbIX («LLBETHbIX») KIaccos,
BNJOTb A0 BblAeNeHUA rapaHTMpoBaHHoM MM 1 co3gaHua (amynsaumm) kaHanos B cetn ¢ KIl, Hanpumep, ana
peyun n apyrux NPUopPUTETHLIX BUA0B MHPopmaLmm!

PaccmoTtpum 3Tn aBe ob1acTu (goMeHa) perynmpoBaHus TpaduKa.

lpaHMua onopHoit cetn (gomeH DS)

Ha rpaHuuax ceTu BbINOAHAIOTCA Hambosiee CAOMHble GYHKUMM MO KaaccuduKauMm W arperauum
TpadukKa.

Arperauus Tpaduka — 310 GOPMMUPOBAHME BXOOALLMX MAKETOB, NEPEHOCALLMX PA3NINYHYIO MHOOPMALLMIO
MO KPYMHbIM arperaTHbiM 6/10Kam, K KOTOPbIM MPUMEHUMbI TPYMNOBbIE NOJUTUKM KayecTsa.

Arperau,ml BK/TIOYaET cheayroume atanbl:

— aHanu3 TpaduKa, TO ecTb KnaccuduKauMio BXOAALLMX MAKETOB, HaNmpumep Mo CrmMcKam npas AocTyna
(ACL);

— COMOCTaB/IEHWE MOJIYYEHHON WHPOPMALMKM C 33ABJEHHBLIMW XapaKTEPUCTMKAaMKU Tpaduka B Hase
OaHHbIX (SLA);

— MapKMpPOBKY NaKeToB cneumanbHbiM KogoBbiM cioBom DSCP (DiffServ Code Point) — 6 6uT, uTtO
No3BOJIAET OPraHM30BaTb A0 26=64 KNaccoB 06CyKMBAHUA;

— dopmuposaHnme (shaping) Tpaduka B pasnmMuHbie ouepeam No NPUOPUTETaM.

®OYHKUMM  arperauymn  BbINOMHAET TaK HasbiBaemMblit MNOpPT Joctyna B gomeH DS (port-access),
peanusyemblii B y3a1ax JOCTYNa K ONOPHOM CeTU, HAaNpUMep B:

wNto3ax;

BRAS (Broadband bordur Router Access Server);

LER / MPLS (Label Edge Router);

NorpaHUYHbIX KOHTpoANepax ceccuii (SBC)  T.M. ceTeBbIX YCTPOMCTBAX.
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PucyHok 1.33 — dyHKuum DiffServ cornacHo RFC-2475

PucyHok 1.34 6onee getanbHO gemoHcTpupyeT npouecc Diff Services B nopTy gocTyna:

-
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naxKkeTbl

MpuropuTeTHBIA TPADUK
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He nprMopuTeTHbIA Tpadmk
Web file downloads

OTdunbTpoBaHHLIA Tpad MK ]

PucyHok 1.34 — NMpumep peanunsaumm DiffServ B nopTty gocTyna

BarkHeMwmm ycnosunem pa6OTbI MEXaHN3mMOoB, M306pa)KeHHbIX Ha PUCYHKE, ABNIAETCA npeaBaputTesibHoOE
3aK/llo4eHne C KIMEHTOM AOroBOpa O KavecTBe NpeaocCTtaBaaAeMblX YCAyr — SLA.

CornaweHune 06 yposHe cepsuca (Service Level Agreement, SLA) — goroBop Ha npeaocTaBneHue ycayr
MeXay KAMEHTOM W MNpoBaliAepoM C NOZpPOO6HbIM NepevyHeM MpeaocTaBAsemMblx ycayr (To ectb B SLA
orosapuBaeTca npodunb Tpadpuka — Vnuk, Vep, Knay, Tnuk, ...).

B KOHTpaKTe ¢ KAnMeHToMm (SLA) onpeaensatoTcs cneayoume MOMEHTbI:

1. MapameTpbl TpaduKa OT KAneHTa (npodunb).
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2. ANropUTMbl U3MEPEHUA N PETYINPOBAHNA MapaMeTpoB TpaduKa.

3. MokasaTenn KayecTBa 06CNyKUBaHMUA.

4. MeToabl U3MepeHMA 3TUX NOKasaTenen.

5. CornacoBaHue TapUpHbIX NJIaHOB.

6. CaHKLMK 33 HapyLeHue rapaHTmin QoS.

7. JononHutenoHble MOMOXKEHUA, Hanpumep, 3aBUCMMOCTb MOKasaTenem OT [AHA Hejenw,

BPEMEHMW CYTOK M T.M.

MpoBanaep ycnyr 4ONXKEH rapaHTUPOBaTb, YTO TPAadUK KAneHTa byaeT ob6CnyKMBaTbCA B COOTBETCTBUN C
oroBopeHHbIMM B SLA napameTtpamu QoS. [aHHble SLA 3aHOCATCA B KAMEHTCKYIO 6a3y AaHHbIX 418 TOro, Ytobbl
B Oa/IbHENLIEM M3MEpPUTENb B YCTPOMCTBE AO0CTyNa MOI CPaBHMBATb MOCTYMAlOWMN OT KAMEHTA TpaduK Ha
npeameT COOTBETCTBUA 3asAB/IeHHOMY B SLA — To ecTb npoduto TpaduKa.

Knaccudumkauua tpadpuka — cnocobHoctb auddepeHumposatb TpadpuK no:

TMNaM NPUNOXKEHWUI (peyb, BUAEO, AaHHbIE),
—  GU3MYECKNM U CeTEBbIM aapecam UCTOYHMKOB U nosyyaTtenen,
— MopTam KOMMYTaTopoB W T.M.

KnaccudukaTtop TpadmKa npoBepseT 3HaYeHMA Pas3INYHbIX nonen exoaalwmx naketos (IP-dest, ToS, TCP-
UDP-port, ...).

MakeTbl, yaoBneTBOpAlOWMe npodunlo TpaduKa, 3asBaeHHomy B SLA, nosayyaoT B Mapkepe
NPMOPUTETHYIO MaPKUPOBKY NOCPeACTBOM KogoBsoro cnosa DSCP (6 6uT).

TakKe obecneynBaeTcs peknaccuPmKauma NakeToB Ha OCHOBE 3a4aHHOM aAMMHUCTPATOPOM NOJIUTUKM
KauecTBa o6CAy»KMBaHWA. Hanpumep, Nonb3oBaTeNb Ha3HA4YaeT BbICOKMIM MNPUOPUTET CBOoeMy TpaduKy MU
nepezaer ero B CeTb. ITOT NMPUOPUTET MOXKET 3aTeM ObITb MOHMKEH B COOTBETCTBMM C CETEBOM NONUTUKOMN, a He
Ha oCHoBe TpeboBaHMI NOAb30BaTeNS.

[aHHbIN MexaHV3M ABAAETCA KOYEBbIM B 0becneyeHnn KauecTBa 06CyKMBaHUA B pamMKax BCeM CeTu.

dopmupoBatens Tpaduka (Shaper) opraHuMsyeT pasanyHble AUCUMNAMHBI  OBCAYKMBAHUA ANA
MapKMPOBaHHOIO TpaduKa, IM60 OTOPACLIBAET NaKeTbl, NTOMEYEHHbIE KaK HapyLuatoLMe 3asaBAeHHbIA Npoduib
(SLA).

Moaseaem NPOMENKYTOUHbIE UTOTU:

1. KayectBo nepesaym peym B NaKeTHOM CeTU HUXKe, yem B cet TDM-KK.
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2. Ona KoOHTponA KayectBa nepegayn peum no cetn ¢ Kl npepnoxkeHol nokasatenum IPTD, IPDV,
IPLR, IPER 1 HOpmbI Ha HKX.

3. MpeanoxeHbl cybbeKTUBHbIE MeTOAbl OLLEHKM KadecTBa nepegayun peun (MOS) n o6beKkTuBHble
Ha 6a3e E-mogenu (c BbluMCIeHMeM UHTerpanbHOro nokasatena — R-dpaktopa).

4. [na ynpaBneHus KayecTBOM Ha rpaHuUe CeTU MpeasioXKeHbl TEXHONOTMU, OCHOBAHHbIe Ha
KNnaccMouKauumn BXOZALLMX MAKeTOB Ha KpynHble Knaccbl (Diff_Serv) u rapaHTMpoBaHHOM NpPOABUMKEHUU
npuopuUTeTHbIX NakeToB (Int_Serv).

PaccmoTpum Tenepb TexHosOorMM obecnevyeHns KavyecTsa nepeaadn pedm B gpyrom gomeHe DiffServ — B
appe naketHoii cetn — Core Network.

[ns apgpa ceTn BbIBMpPaeTCcA OTANYHAA OT y3/i1a JOCTYNa NOAUTUKA, Ha3sbiBaemasa — PHB — Per-Hop-Behavior
— NoBeAeHME HA TPaH3UTHbIX Y3/1aX TPAHCNOPTHOM CETU.

CeroaHs pasivyaloT TPM BapMaHTa Takoro NoBeAeHns, COOTBETCTBYIOLLME TPem Tunam cayxb QosS:

1. CpouHoe npoasukeHue paHHbix — EF (Expedited Forwarding) (RFC-3246), npu aTom rapaHTupyeTcs
MWHMMAaNbHAA CKOPOCTb /1A oNpeAeneHHOro Knacca naketos (To ecTb pesepsupyetca MM Kak ans Int_Serv nam
Kak CBR 8 ATM).

3TO NPMMEPHO COOTBETCTBYET SMY/IAILMM KaHa/Ia B CETU C KOMMYyTaLUMel NaKkeTos.

2. NapaHTMpOBaHHOEe npoaBwuKeHue paHHbIX — AF (Assured Forwarding) (RFC-2597), rapaHTupytowee
muHumym MM u 6ydepHoii namatn ans 4-x knaccos, (AF1-AF4) B Kaxk4aoOM M3 KOTOPbIX pasaenatoT TpaduK Ha
Tpu KaTeropum (oT AF11 go AF43):

—  ANSA NpoABUXKeHUs;
—  Ans xpaHeHua (oXunaaHua) B bydepe;

—  AanAa 0T6paCbIBaHVIﬂ.

3. Haunyuwana nonbitka — Best Effort (BE), cooTBeTcTBylOWaAn HbiHewHeMy TpaduKy cetn UHTepHeT
(ocTaToOYHbIN NPUHLMN UK OTCYTCTBUE rapaHTUn QOS).

CpaBHMM Knaccbl ycayr no PHB 1 Knaccbl, ucnosb3yemsie B TexHonoruax L3/L2 (IPP-ToS, DSCP, CoS).

Tabnunua 1.14 — Knaccbl ycnyr cornacHo PHB 1 ux conoctaBneHue ¢ knaccamu no IPP, DSCP n CoS

MpunoxeHue Knaccnoumkaums L3 Knaccnoumkaumsa L2

CoS/MPLS-exp
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IP-Pr | PHB DSCP
MapuwpyTHasa nHdopmauyma 6 Cs6 48
lonoc (VolP) 5 EF 46
NHTepaKTMBHOE BUAEO (BUAEOKOHDEpeHLMn) 4 AF41 34
Motokosoe Buaeo (IP-TV, anekTpoHHOe 0byyeHue) 4 Cs4 32
[aHHble YyBCTBUTE/IbHBIE K MOTEPAM 3 - 25
CurHanusauma 3BOHKOB 3 AF31/CS3 26/24
TpaH3aKUMOHHbIE AaHHble (MPUNOMNKEHUA KAUEHT- | 2 AF21 18
cepBsuc)
CeteBoe ynpasneHue (SNMP) 2 CS2 16
Ob6bemHbIl Knacc 1 AF11 10
(FTP, e-mail, cuHXpoHM3auMa U penavKaums 6as3
AaHHbIX...)
NHTepHeT (urpoBoi TpaduK, passaedyeHus) 1 Cs1 8
Bce ocTanbHoe 0 0 0

CS — knaccbl, onpeaeneHHble dpupmoit Cisco.

Ewe pa3s nogyepkHemM, YTO KAaccbl ycayr

HAa3HaA4yalTCA HE KaxXagomy suay VIHd)OpMaLI,VII/I, a

arperMpoBaHHbIM rpynnam 6an3KM no ceoicTeam Bmaam nHoopmaumm!
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10.

11.

12.

13.

14.

15.

16.

2.10.5 KoHTpOnbHblIe BONPOCDHI

Jante onpeaeneHme noHatmnio QoS.

MpuHunnuansHole otanuma noHATMA QoS B TDM-KK cetn n B IP-ceTwn.

HazoBute ocHoBHble PaKToOpbI, BAMAIOLLME HA KaYeCcTBO nepeHoca peyun no IP-cetu.
[ailiTe xapaKTepuUCTUKy NoKasaTeiaM KayecTBa nepeaadn peuu no IP-cetu.

HasoBuTte Bce cocTaBAAOLWME, KOTOPbIE oNpeaenatoT 6roaxKeT 3aaepkku IPTD.
YKaxkute Knaccbl QOS 1 pekomeHayemble NPUAoKeHUA cornacHo pek. Y.1541.
HasoBuTe 3HaYeHMA noKasaTtenen kadecrsa no Y.1541 ans knaccos O m 1.

CpaBHWTe AOCTOMHCTBA M HEA0CTaTKWM METOA,0B OLLEHKM KavecTBa MOS n E-moaens.
OCHOBHOE NPenMyLLECTBO METOAa OLEHKM KavecTBa no E-moaenmu.

CpaBHUTe TEXHONOMMK YNpaBieHNa KauecTBOM AgocTaBku IP-nakeTos (DiffServ, IntServ).
OrpaHuyeHna npumeHMMocTu IntServ.

MecTo B ceTu, rae ocywecTBaatoTcA Hanbonee BaXKHble U CNOXHble GyHKumK DiffServ.
CocTasnatowme tTexHonoruum DiffServ.

OcHoBHble nonoxxeHuna SLA.

Knaccbl ycnyr (cny»6) B someHe PHB.

ConocTasbTe Knaccbl yCAyr TpaHCNoOpTUPOBKK B gomeHe PHB 1 B ceTn ATM.
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2.11 YnpasneHue B IP-ceTax

2.11.1 NMpuHUMNblI 06MeHa ynpasasaowein MHGopmaumen
Ynpasnsatowasa uHpopmauma (tun M — management) sBNAETCA OAHMM W3  BaXKHEWWWX TWUMOB
MHpOPMaUMK HapsAAy C NOb30BATENbCKUM TUNOM MHbOopMaLMK (Tun U — user) u MHbopmaLmen CUrHaamsaumm
(Tvin C - control).
Cpeay BngoB nHbopmaumm Tuna M Bblaennm cneaytouime Buapl:
—  umHbOpMaLMA O COCTOAHUM ynpaBaaembix ob6beKTos (status — up/down, alarm,...);
—  WHPopMaLMa 0 Harpyske (06CnyKeHHOMN, OTOPOLLIEHHOMN, ...);

—  WHbopmaums 6unnunHra (CDR-dalinbl);

—  WHPopmauma KoHOUTypaummn ynpaBaseMblX OOBLEKTOB (KOMaHAbl MeHeAMKepa M pPanopTbi-OTYETHI
areHToB).

YKasaHHble BUAbI ynpaBastolwen MHpopmaLmmn 061a4atoT pasINYHbIMU CBOMCTBAMM:
—  XapaKTepOM HarpysKku, co3aBaeMol Ha TPAHCMNOPTHYIO CETb;
—  MOAENbio, ONUCbIBAOLLEN CTAaTUCTUUECKME CBOMCTBA 3TOM HArpysKu:
— [OEeTepMUHUPOBaHHbIE MOAENN;
— CTOXaCTMYEeCcKMe Mmoaenv;
—  BWAOM pacnpefeneHns 1 napameTpaMm MOSENN:
—  WHTEHCUBHOCTbIO NOCTYyNAeHMA TpeboBaHWiA;
— HepaBHOMEPHOCTbIO (MaYeyHOCTbIO) NocTynatowero TpaduKa.
NCcToOYHUKaMm ynpaBnsatoLeit ntHbopmauum aBaatoTca:

— ynpaBnsemble 06beKTbl, nepegatowme uHoopmauuio AMbo Mo 3anpocy meHedykepa, AM6O no
N3MEHEHMIO COCTOAHMA 06BbEKTa;

— ynpasfslowWwMe cucteMbl (MeHeaMKepbl), FreHepupylolme ynpasaswolwyo uHGopmaumio (3anpochl,
KOMaHgbl) 1Mbo aBTOMaTMYecku (No 3apaHee COCTaBAEHHOMY OMEPATOPOM pacrnucaHuio), Ambo B
py4HOM pexkume (KomaHabl MML, BBoanmble onepatopammn OMC).

XapaKTep u HanpasieHuMe obmeHa ynpasastolen nHpopmaumelr onpesensieTcs MOAEbi0 OTHOLWEHWUI
«MeHepkep — AreHT». MeHegkep — 310 MO, npeacTaBaAlOWEe YNPaBAAOWYO CUCTEMY, PaCCbINAOLLYO
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3anpocbl/KomaHabl AreHTam, B KauyecTBe KOTOpbIx BbicTyrnaer [10, pacnpeaeneHHoe Mo ynpasafaemMbiM
obbeKkTam.

OTmeTuUM Hambonee BaXKHble MOMEHTbI B mMmogenu ynpaBneHunA:

— areHTbl pPa3MeLlaloTcs HenocpeAcTBEHHO Ha TeppuUTOpUanbHO pacnpedefieHHbIX ynpaBaaemblix
obbeKTax;

—  MHpOpMaAUMA OT areHToB K MeHeyKepam AO0CTaBAsSEeTCA MO TOM e MYJ/IbTUCEPBUCHON TPAHCMOPTHOM
CEeTH, No KOTopoi nepeBosnTca U MHbopmauma Tunos U n C;

—  ANA u3onaumMu ynpasnsatowero Tpaduka B LenAax 6€30nacHOCTM B TPAHCMOPTHOM CETU OpPraHM3yoTCA
b0 BblAeNeHHble KaHasbl ypoBHA L1, nMbo BupTyanbHblie YacTHble cetn (VPN).

2.11.2 XapaKTepucTUKa ycayr ynpasaeHus

[Nna NpaBMNbHOIO NPOEKTUPOBAHMA PECYPCOB TPAHCMOPTHOMN CeTU HeobXOAMMO 3HATb XapPaKTEPUCTUKN
YCAYr ynpaBAeHUA, KOTOopble PaccMaTpMBalOTCA B AAaHHOM MPOEKTe KaK 4acTb MHPOPMALMOHHbIX YCAYr UAn
BcnomoratenbHbIx yeayr (Middle Ware).

Ycnyru ynpassieHns (MOHUTOPUHI, CTaTUCTUKA, BunnuHr, obecneyeHme 6esonacHoOCTU) NpeacTaBuUM B
BUAE Caeaylolen mogenu:

YposeHb ycnyr ynpasneHus (nnartgopmbl HP_ OV, SUN. ...)
O6paboTka KoHTeHTa

¥Y3nbi cnyx6 (cepBepHan 4yacTb - MeHenxepsbl)
PM

I

YpoBeHb MYNbLTUCEPBUCHOW TPAaHCNOPTHOWU CETHU

YpogeHk sigpa KoHTeHT
TpaHCHOPTHOH cetn (CN) <: ABa3bl U XpaHUNULLA AaHHLIX —
(K.I1HEHTCI(aH 4acThb -

@ MIB, CDR-cbaiinsi, ...)
ﬂ-SNMP—p
YpoBeHb ceTu goctyna (AN) AreHTbl)

(t;}/f@"/
-

<+—dIAINS—
<+—d|IND—>
<—dVYINO—
-SNIavy—+>

YnpaBnaembie 00 beKThI
{O6opyaoBaHue, channbi,
MapLIpyTHBIe Tabnuukl, ...)

PucyHok 1.35 — Apxutektypa CeTtu ycayr ynpasneHusa
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ycnyrm ynpasaeHnA CeTbo UMEKDT Caieayouime ocobeHHoCTH:

— obbeKkTamu ynpaBneHuWa (KAMEHTCKas 4acTb) ABASAIOTCA KaK TepMWHanbl W cepBepbl, TakK W
obopygoaHue 1 NO cobcTBEHHO TPAHCMOPTHOM CETU U CETU AOCTYNa;

— 0bbeKTamM ynpaBneHus aBastoTca Takke napameTpbl NP 1 QoS (cTaTucTuKa).

TpaHcNopTHas ceTb JOMKHA NPOEKTUPOBATLCA KaK B pacyeTe Ha NPOMYCK NONb30BaTe/IbCKOIO KOHTEHTA
(B mepBylo o4yepeap), TaK M Ha MPOMYCK CAYKEOHOro KOHTEHTA, K KOTOPOMY, B YaCTHOCTM, OTHOCWUTCS M
YNPaBAAOLWMIA KOHTEHT.

PaccmoTprm OCHOBHble CBOMCTBA MHGOPMALIMOHHbIX YCAYT, B MEPBYI0 o4yepeab — YCAYr ynpaBAeHus.

Bce ycnyru no ynpaBneHuto ceTbto 1 cepsncamm cornacHo pek. ITU-T X.700 n M.3010 pasgenatoTtca Ha
cnegytowme 5 pyHKUUOHaANbHbIX obaacreii:

1. FM (fault management) — ynpasneHue ycTpaHeHMEM NOCNEACTBUIN OTKA30B;

2. CM (configuration management) — ynpasneHune KoHpUrypaumein cetm u ycayr;

3. AM (accounting management) — ynpasneHue pacyetamu (6BUnnumr);

4. PM (performance management) — ynpasneHue pabouynmm xapakTepucTMkamm ceTu;
5. SM (security management) — ynpasneHue 6e30nacHoOCTbIO.

MepeuncneHHble GpyHKUMOHaAbHbIE 061acTU MHOT4A coBMecTHO o6o3HauyatoTca Kak FCAPS (no nepsbim
6yKBaM aHrn10A3bl4HbIX 0O603HaYEHUN).

TpeboBaHuA, npeabABAsemble CO CTOPOHbl MOAb30BaTeNeM W pa3paboTiMKOB K peanmsaumm
nepeyncieHHbIXx ¢GYyHKLMOHANbHBIX 06nacTelt, OTpaKaloTcA B COOTBETCTBYIOWMX chneundukaumax yepes
byHKUMKM ynpasBneHna cuctemamm (Systems Management Function, SMF), KoTopble peanusyloTcsa 3a cyeT
CEepPBMCOB WM YCAYT YNPaABJIEHUA Ha COOTBeTCTBYOWem yposHe mogenu BOC.

Obuwee TpeboBaHMe KO Bcem ¢YHKUMOHaNAbHbIM 06/1aCTAM ynpaBAeHMA COCTOMT B TOM, YTO BMA
ynpaBaeHua onpeaenaetcs NPUYNHON NPOUCXOAALLMX B CETU COBbITUIA, TO eCcTb ynpaBaeHne UHULMNPYETCS
nocpeacTBOM COODLLEHNIN O COOBITUAX B CETU.

Opyrumn cnosamu, ynpasieHne He NPoOUCXoAWT CamMoMpon3BO/IbHO, Nepexos OT 04HOro npouecca uamn
npoueaypbl ynpasneHus K Apyromy o6ycioBAeH BO34EUCTBMEM KaKOrO-TO BHYTPEHHEro WAM BHELHEero
cobbiTuA. Moa BHELWHNM cOBbITEM NOHNUMAETCA, HaNPMMep, NOTEPA SNEKTPONUTAHUA, NMOXKapP UK 3aToMNIeHne
nomelleHus. Mof BHYTPEHHMM COBbLITMEM MOHMMAETCA, K NPUMepy, UCTEeYeHWe Npefe/ibHOro BpeMeHM
BbINO/IHEHNA ONpeAesieHHOro 3a4aHuA WAM TecTa, CHboW NporpamMmHOro obecrneuyeHus, BbIXO4 M3 CTPoA
dYHKLMOHaNbHOMO MoAayNA.

PaccmoTpum nogpobHee, YTo BKAtOYaeT B ceba Kaxkaaa dyHKUMOHaAbHan 061acTb ynpaBaeHus.

YnpaeneHue HeucnpasHoctamu (fault management — FM) xapaktepusyeTca, npexae Bcero, GyHKUMeN
reHepaumm cneumduyecknx cCoobLLeHNn 0 HeMCNPaBHOCTAX — TaK HasblBaemblx Tpesor (alarms). Mpu aTom
OCYLLECTBNAETCA PErmcTpauma MCTOYHMKA coobuieHnin 06 owunbKe, M HauMHaeTcA TeCTUPOBaHME CETEBbIX
pecypcoB C Tem, u4Tobbl WMAEHTUOMUMPOBATb W KOHTPOAMPOBATb HEUCMNpPaBHOCTM. [lpu ynpasBaeHUU
HeMCnpaBHOCTAMM HeobxoaMMO MpeanpUHUMMATL AeNcTBMA No HabAAeHMIO 33 HEMCNPABHOCTAMM (aHanus,
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d)VI}'IpraLI,VI‘r'I n Koppenauua COO6LLI,€HMﬁ o HEMCFIpaBHOCTFIX), BbIMNO/IHATb TeCTUpoBaHmMe HeuncnpasHOro
pecypca, obecneunBaTb NNOKa/IN3aunto HeENCNPaBHOCTU, a TAKKE UCNPAaBAATb HENCNPABHOCTH.

ynpaBneHme YCTpaHEHNEM FIOCI'Ie,D,CTBMﬁ OTKa30B BK/IKOYaET csieayouine AeﬁCTBMHZ

obHapyXeHue 0TKasa;

—  peructpaumsa oTKasa;

— TpaccuMpoBKa M aeHTUdMKaLMUA OTKa3a;

— wmsonaumio (Nokanmsaums) oTkasa;

—  MCnpas/ieHne 0TKa3a;

—  [AMarHoCTUKa U TeCTUPOBaHMe Noc/e UcnpasieHna O0TKa3sa.

OcHOBHOe TpeboBaHWe K YMpaBJeHUIO HEUCTNPABHOCTAMM — 3TO HaauuyMe onepauuii (npoueayp,
OEWCTBUI) ynpaBieHUs, UHULUUMUPYEMbIX OnpeaeneHHbIMU CeTEBbIMU COBbITUAMMU.

YnpasneHue pacyetramm (accounting management — AM) 3a ycayru cBA3U — 3TO COBOKYMHOCTb
npoueayp ydeta MHGOPMALUM O KOMYECTBE M 0OBEMaxX OKa3aHHbIX YCAYr CBA3W U 0bpaboTkM 3adumKcupo-
BaHHbIX AA@HHbIX B Le/IAX NOArOTOBKM CYETOB C HAYUCEHUAMM 3@ YCAYTU CBA3M.

ynpaBneHme pacyeTamMun BK/IHOHAET:

namepeHmne ncnoab3oBaHnA CETEBDLIX YCNYT U PECYPCOB,

TapuduKkauma n LeHoobpasoBaHue;

— cbop 1 puHaHcKMpoBaHMe;

ynpaB/ieHve npeanpuaTnem.

Kntouesble TPE6OBaHVIﬂ K ynpaBaeHUO pacyetamn — Haan4dume onepau,mﬁ, 3aBucAWNX oT CO6bITVIVI, B
ocobeHHoOCTU perncTpaumna ycnyr h OCHOBHbIE NpaBuia perncrtpaunm NCnosibsoBaHMA ycnyr cBasnm Nan ceTesoro

pecypca.

YnpasneHue KoHourypaumeit (configuration management — CM) obecneunBaer WHULMANN3ALMUIO
(3anyck), ycTaHoBKRy 1 obecneyeHne GyHKLUMOHUPOBAHMA 060PYA0BaHUA CBA3W. ITO NO3BOJIAET OCYLLECTB/ATbL B
eANHOM KOMMNeKce paboTbl MO MNycKo-HanagKke obopyaoBaHuA W nepegavyy MHOOPMALMIO O COCTOSHUM
0bopy0BaHUA MO 3anpocy agMMHUCTpaTopa ceTu. MosABNAETCA TeXHUYecKas BO3MOMKHOCTb obecrneuvBaTtb
CpeACcTBa TEXHMYECKOro yyeTa 060pyaoBaHMA U NOAAEPKMBATD YBEAOMIEHUA 06 U3MEHEHUAX KOHPUTYpPaLLMM
060pyA0BaHNA Yepes COOTBETCTBYHOLLME COOBLLEHUS.
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YnpasneHue KoHUrypaumei BkaoYaeT B cebs:

naaHUpoBaHWE U pa3paboTka ceTu;

— MOHTa) U yCTaHOBKa 060pyA0BaHUS;

—  MJIaHMPOBaHME YCAYT U KOHTPAKTOB C abOHEHTaMK;
— obecneyeHue yciyr 1 CeTeBbIX PECYPCOB;

—  COCTOSIHUE U KOHTPO/b.

OcHOBHble TpeboBaHMA K ynpaBAeHWUO KOoHUrypauuen: Hanmuue onepaumin Hag obbeKTamu
ynpaBAeHWA; KOHTPOJIb W3MEHEHUN KOHPUIypaLumMKn; KOHTPO/SIb MNEPBMYHOIO COCTOAHWA PEeCYpCcoB CeTH;
npeacTaBieHne cBfA3e WU B3aMMOOTHOLWEHUA Mmexay 0b6beKkTamu ynpasneHua B Gopme, NOHATHOM ANA
pa3paboTynKa cUCTEMbl yNpaBAeHMA W MOJIb30BATENA; BO3MOMKHOCTb MAAHWPOBAHUA CETU; YMpaBleHUue
BpeMeHeMm; pacnpegeseHne NporpaMmmHoOro obecneyeHma n Haanume CPeACTB BOCCTAHOBAEHUA CUCTEMBI.

YnpaeneHue pabouMmu xapaKTepucTMKamu M npoussoautenbHocTblo (performance management —
PM) cetu npeanonaraer HanuumMe W [AOCTYNHOCTb WMHGOPMaUMKM YMpaBAeHUA C LENblo onpeaesieHus
TEXHWMYECKOTO COCTOAHWMA CEeTU W 3arpy3kM CUCTEMbl CBA3W MPU €CTeCTBEHHbIX UM WMCKYCCTBEHHbIX, TO ecTb
CMOAENMPOBAHHbIX YCNOBUAX. YNpaBaeHMe pabounMmMu XapaKTepucTUKaMM CEeTU NOALEPMKMBAET COBOKYMHYLO
MHpopMmaumio 06 apPpeKTUBHOCTM PaboTbl CETU, KOTOpPaa NOCTyNaeT nepuoanyeckun, obecneunsan Tem cambim
CTAaTUCTMKY PaboTbl CETU M NO3BONAA NAAHMPOBATL Pa3/INYHbIE yNpaBAaAoLWMe BO3AENCTBUA.

Ona ynpaBneHuWa XapaKTePUCTMKamMM CeTU Heobxoaum A0CTyn K 60NbLIOMY KOAMYECTBY CETEBOMW
nHpopmaumn. Mpu 3ToMm 0cobeHHO BarkHA npobiema obecneyeHUs CTeneHW BO3LEWCTBUA Ha YNpaBAsemyto
ceTb. Kak npaBwnio, KenatenbHo, 4YTO6bl Kaxgoe OTAeNbHO B3ATOe BO3AencTBME 6biN10 MWHMMAbHBIM.
KnioueBoe TpeboBaHWe A1A [AHHOTO BMAa YynpasBneHUMs — crnocobHOCTb npeobpasoBaHMA MNEPBUYHOM
MHPOpPMaUMN O ceTeBOW cuUTyauum B GOpPMaibHble MOKasaTenu (C y4eToM MOPOroBbIX 3HAYEHUM 3ITUX
noKasaTtenei) B COOTBETCTBYIOLME Nepunoabl BpemeHu. K Takoro poga 3afadvam OTHOCUTCA, Hanpumep, 3a4a4ya
npeobpa3oBaHUA CBEAEHWUI O KOAMYECTBE U NPOSO/IKUTENbHOCTU NOCTYNMBLUMX BbI3OBOB B AaHHbIE O Harpyske
KaHasa CBA3M 1 NOC/eAYIOLLEr0 BbIBOAA O HANMUYUK NEePerpy3ku.

[axe M3 Takoro npocCTeMwero npumepa caeayet, 4YTo NpW ynpasBiAeHUU MPOU3BOAUTENBHOCTbLIO
Heobxoauma npoueaypa nepuoamMyeckoro arperMpoBaHus (06o6buweHna) uHpopmauumn o6 3ddeKTUBHOCTU
paboTbl ceTM AnA BbIABNEHUA TEHAEHUMIA pa3BUTUA CETEBOM CUTyauMW U MNAAHUMPOBAHWMA MPOMNYCKHOM
cnocobHocTu. COOTBETCTBEHHO HEOHXOANMBI CpeaCcTBa NAAaHNMPOBAHMA Ana peryaapHoro cbopa nHpopmaumm o

paboTe ceTH, a TaKKe BO3MOMKHOCTb OMpeAeseHUs BPEMEHMU MONYYEeHUsA OTK/IMKA O COCTOSHUWM OOBEKTOB
ynpaBneHUsa Ha ceTu.

YnpasneHusa pabounmmm xapaKkTepucTMKammn,/nponssoamTeIbHOCTbIO BKAOYAET B cebs:
— obecneyeHnune QoS;
—  MOHUTOPUHT Paboumnx XxapaKTepUCTUK;
—  KOHTPOJ/Ib NapameTpoB ynpasBaeHus;

— aHanu3 paboumx xapaKTepUCTHK.
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YnpasneHue 6e3onacHocTbio (security management — SM) 3aTparvBaeT ABa acneKTa 3alWwmTbl CUCTEM:

— ynpaBneHue cobcTBeHHO 6es3onacHocTbio (management of security) — cnocobHocTb KOHTposa U
ynpaB/ieHna cpeacTBamy 3allMTbl M CBOEBPEMEHHOro coobuieHus o6 yrposax 6e3onacHoCcTM uAn
HapyLeHusax 6e30nacHOCTH CeTel U cpeacTs CBA3K;

— besonacHocTb ynpaBneHus (security of management) — BO3MOXHOCTb OMO3HaBaHWSA MOAb30BaTE/NEN
CUCTEMbI  YMpPaBAEHMA W COOTBETCTBYIOWMX  MPUKAAAHbIX  NPOrpamm,  4YTO  rapaHTUpyet
KOHOMAOEHUMANbHOCTD W LENOCTHOCTb obmeHa WHpopmauuveln ynpasaeHUs W npeaoTBpallaeT
HECaHKUMOHMPOBaAHHbIA [0CTyn K MHPOpMauMu ynpasneHusa. YcAyrm ycTaHOBAEHWUA MOANMHHOCTY,
obecneyeHns LLENOCTHOCTU AAHHbIX U KOHOMAEHUMANBHOCTM ABAAIOTCA 0OWMMKM ANnA BCeX MPUKAaLHbIX
nporpamm BOC 1 3aTparvsatoT BCce npoueaypbl ynpaBaeHus.

YnpasneHne 6e30MacHOCTbIO BK/OYaeT B ceba cneaytowme GyHKUNM:

—  nNpeaynpexaeHue;

obOHapyXeHue;

3aWNTa OT PacnpoCTpaHeHNA N BOCCTAHOB/1EHNE;
— aaAMUHUCTPpUpoOBaHKe.

KnioueBble TpeboBaHMA Npu ynpasieHUn 6esonacHoOCTbio cornacHo mogenn BOC — 3To nopaeprkka
aBapuiHbIX coobleHnin o 6esonacHOCTH, cpeacTBa ANA NpoBeAeHMA ayauTa 6e3onacHOCTM M cpeacTBa
yrnpaB/ieHna A0CTyNom.

MpW LEeHTPannN30BaHHOM BbINOJHEHUM AEWUCTBMA CO CTOPOHbI MeHezarKepa, PacnosioXKeHHoro B LeHTpe
TexHuyeckon dkcnayataumm (LUTD — OMC), obmeH ynpaBasawolendn UMHOPMALMEN MeXAY MeHeaKepom U
areHTamu ocyuwiecrendertca no CrnA.

3TOT 06MeH TpebyeT BblAeeHNA onpeaeneHHbIX CETEBbIX pecypcoB (MponyckHoM cnocobHocTH, obbema
6ydepHoO namatu B ceTeBbix y3nax Cr, NpousBoAUTENbHOCTM CETEBbIX YCTPOWCTB — MapLIpyTU3aTOpPOB,
KOMMYTaTOPOB M Ap.), @ TaKXKe cepBepHbIX Pecypcos.

2.11.3 MpuHuyunbl B3anmogeincreua «MeHeaxep-AreHT» no
npotokony SNMP

[N LeHTPann30BaHHOMO YNpaBAeHUsA CETEBbIMWU 3/1EMEHTaMM MUCMOMb3yeTca cxema MeHegykep-AreHT,
npuMyem MporpaMmHO-annapaTHble CPeacTBa MeHeAXepa WHCTA/IMPYIOTCA B LEeHTpe ynpas/ieHusa ceTbio, a
nporpaMmHo-annapaTHble cpeacTBa areHTOB pacnpeaeneHbl TEPPUTOPUANBHO MO YNPaBAsemMbiM 06beKkTam.
[nsa nepefaun ynpasastolein MHGOPMaL MU UCNONb3YIOTCA Pas3/IMYHbIE TPAHCMOPTHbIE CETH.

AreHTbl aenatoT MHOOPMaUMIO AOCTYNHOW Ana cuctem ynpasneHua cetamm (Network Management
Systems — NMS) ¢ noMoLLbo yNpaBAAtoLLMX NPOTOKO/OB.

B KauecTBe ynpasastoLLero NpoTokona, obecneymBatoLLero oCHOBHble GYHKUMN ynpaBaeHusa, Hanbonee
4acTo MCMONb3YyeTCA NPOTOKOA NpuKnagHoro yposHa — SNMP (Simple Network Mangement Protocol — npocToi
NPOTOKOA YNpaBAeHUA CETbIO).
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Mporpamma cepsepa, Ha3blBaeMas CETEBbIM MeHeaXepoM, OCYyLLEeCTBAAET BUPTYasibHble COeANHEHUA C
nporpammoit, KoTopas HasbiBaetca SNMP-areHTom. SNMP-areHT pacnonoKeH Ha yAaneHHOM CEeTeBOM
YCTPOWCTBE M NpesoCcTaBAseT UHGOPMALMIO MEeHeKePY O COCTOAHUMN AAHHOIO YCTPOWMCTBA.

Huske paccmatpuBaetca npumep obmeHa no ceTu, NoCTpoeHHoW Ha 6ase cteka npotokosos TCP-UDP/IP.
B KayecTBe ceTu A0CTaBKM PacCMOTPEH BapuaHT JIOKasibHOM ceTu Ha base npoToKonos ceTu Ethernet.

3Ta moaenb npeacTaBreHa Ha pUcyHKe, PucyHok 1.36. Ynpasnsembim ob6bektom B SNMP moxkeT 6bITb
HEKOTOpPbIA aTPUOYT, TO eCTb XapaKTepuUCTUKa O06beKTa, MMetowas KaKyl-1nMbo LEHHOCTb C TOYKM 3peHUs
ynpaBaeHWa, HaNnpUMep, KOJIMYECTBO NepedaHHbIX Yepes onpeaeneHHblt MHTepdenc MNaKeToB, COCTOAHME
ynpasnasemoro ob6bekTa, dUsnyeckunii agpec ceteBoro MHTepdeiica, snemeHTbl 3an1McK B MapLUpyTHOM Tabanue
nT.4.

PaccmoTpuMm geTanbHO cxemy obmeHa ynpasasiowein MHpopmaumeir MeHeaskep-AreHT (cm. PUCYHOK
1.36).

Ynpaenawwan
cHcTema
(MO Menenxepa)

ETd

SNMP
upp | UDP | | UDP |
T cna (oeN) G

Ethernet

Ethernet Ethernet

‘ O6beKkTLI yNnpaBnAeMoil ceTu

{\GENT i
| SNMP |

]

ubDP

|

Ethernet

PucyHok 1.36 — Mogenb obmeHa ynpasnstoLLen nHbopmaumnen

MpoTokon SNMP ctaHgapTmsosaH IETF B RFC 1157 (nepBas Bepcus) 1 Hales WMPOKOe NPUMEHEHME, KaK
OTHOCUTE/IbHO MPOCTON, AELIEeBbl U B TOXe BpemsA A0CTaTOMHO (YHKUMOHA/bHbIN, TO eCTb MO3BO/AOLLUIM
MeHegKepy Npoun3BoAnTb onpoc 6a3 AaHHbIX ynpasasatowen nHdopmaumm (Management Information Base —
MIB), pacnpegeneHHbix No ynpasasembiM 06bekTam (06biMHO MIB BXOAUT B COCTAB MPOrpPaMMHOro
obecneyeHunn areHTtoB). [lpoTokon SNMP TaKKe nNO3BONAET areHTy W3BelaTb MeHeaxKepa B Cc/ydyae
He3an/IAHMPOBaHHbIX COObITUIA HA CTOPOHE ynpaBAsemoro obbekTa (06blMHO B C/lydae TaK HasblBAEMbIX
«anapmoB» — Tpesor).

B paHHOM nocobuM paccMaTpuBaloTCA OCHOBHble ¢yHKLMM npoTokona SNMP, cocta u ¢dopmat
YyMNpaBAAOWMX COOBLEHNA MNPOTOKONA, NPUMEPbl KOAMPOBAHMA 3TUX COOBLLEHWA, NPUHUMMBLI O0BMeHa
ynpasnsatowen nHpopmaumeit ¢ NOMOLLbO COOBLEHMIA AaHHOFO NPOTOKOAA.

CoobueHuns ynpasnstowero npotokona SNMP, KoTopbiMM 0OMEHUBAIOTCA Mexay cob6oi meHearkep U
areHTbl, BKNaAblBaloTCA B MHGOPMaLMOHHYIO YacTb npoTokonos UDP/IP. [1na AOCTaBKM 3TUX COOBLIEHMIA MOTYT
MCNO/b30BaTbCA TPAHCMOPTHbIE NpoToKonbl ATM, Ethernet, PPP 1 gp.

Tpebyemas nponyckHaa cnocobHOCTb CeTeBbIX WMHTEPdENCoB B 4acTu ynpasastolwen uHbopmaumm
onpegenseTcs pasmepamu yrnpaBasemon CeTv, KoIMYecTBOM areHToB, 06bemomM HeobxoAMMon ynpasasioLLein
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uHPopMmauum w T.N. Ha nNpakTMKe, aAMMHUCTPATOP CeTU A/a NPONycKka yhnpaBaslowero Tpaduka
npeaycmaTpuBaeT n3bbITOYHOCTb OKOM0 5% OT MPONYCKHOM CNOCOBHOCTU KOHKPETHOTo MHTEpdelica.

2.11.3.1 PyHKUMKM MeHeaKepa U areHTa Npu obmeHe ynpasasalowein
nHpopmauuen

CeTb ynpaBieHMa MOKeT bbiTb NOCTPOEHA KaK Mepapxmnyeckan, Tak U 0AHOYpOBHeBas (oaHOpaHrosas).
MeHeakepoB B CETU ynpaBieHUs OAHOro onepatopa MOMKeT bbiTb HECKONbKO, MX KOAMYECTBO 3aBUCUT OT
MHOTMX GaKToOpoB, Hanpumep, AAA TreTeporeHHoW CeTW, MNOCTPOEeHHOM Ha 060pyAoBaHUM  PasHbIX
npousBoanUTeNe, onepaTop BbIHYXAEH WCMNOAb30BaTb HECKONAbKO YNPaBAAIOWMX CUCTEM, TaK Kak
MHTErpupoBaHHble CUCTEMbl ynpasieHus nNMbo odyeHb A0POrK, NGO OrpaHUYeHbl MO KOAMYECTBY W TUMam
nogaepxmeaembix MIB (6a3 gaHHbIX ynpasastowen nHbopmaumnn).

B AaHHOM Nocobum paccmaTpuBaem BapuaHT CETU YNpPaBAEHMSA OGHOPAHIOBbIN C OAHUM MEHeIKepPom m
HECKONIbKMMW TepPUTOPUANbHO pacnpeseneHHbiMm (Mo ynpaBasembim 06beKkTaM) areHTam.

B ueHTpe ynpaBneHWs CeTbio yCTaHaBAMBAETCA CepBep C MPorpammHbiM obecrnevyeHnMem mMeHemdKepa,
BbIMNONHAOWMM OCHOBHble QYHKLUMM cbopa, XxpaHeHUs, 06paboTKM, aHanM3a ynpasasowein nHbopmaumm, a
TaKXKe MPUHATUA ynpasaawwWmMxX peweHuid. Ona paboTbl C NepcoHanom LeHTpa YNpaBAeHUs MeHeasKep
noaaepxusaet GyHKUMU nHTepdeiicos F, G, obecneunsan paboTty Heckonbkux pabounx mect (WS namn APM). C
ITUX pa60lw|x MeCT NepCcoHasn MOXeT BbINO/IHATbL aAMUHUCTPUPOBaHKME CeTH.

YnpaBasemoe yCcTpoMCcTBO, Ha KOTOPOM GYHKLMOHMPYET Nporpamma-areHT, MoxeT bbITb Atoboro Tmna —
Hanpumep, cepsep goctyna B cetb WHTepHet, YIMATC, ATC, mynbtunnekcop SDH, mapuwpytunsaTopsl,
KOHUeHTpaTopbl M T.n. [porpammbl ynpaBaeHWs A[OSKHbI OblTb MNOCTPOEHbl TakMm o06pa3om, 4YTOObI

MUHMMWU3MPOBATL BO3AENCTBUE NPOrPaMMbl-areHTa Ha yrnpas/isemoe yCTPOMCTBO.

Mporpammbl-areHTbl MO 33aJaHWI0 MeHeaKepa WM aBTOMATUYECKM MOTYT OTC/IEXMBATb Cleaylolime
nokasatenu paboTbl ceTeBOro 060pyA0BaHUA:

— YWUCNIO U COCTOSIHME KaHa/OoB;
— COO0bLWEHNs 0O HEMCMPABHOCTU (CUrHaNbI TpeBor — alarm);

— uyncno 6aiToB M NaKeToB, BXOAALMX U UCXOAALLNX U3 YNPaBAAEMOro YCTPOWUCTBa;
— ANvHa oyepeam B bydepHoi NamATK ynpaBaseMoro MapLipyTmMsaTopa;

— NpOMycKHasa cnocobHOCTb ynpasaaemoro nHTepdeica u T.4.

B uenom, GyHKUMM ynpaBaeHUa onpeaeneHbl pekomeHgaumei ITU-T X.700 B BMAge Tak HasblBaeMbIX 5-Tn
dYHKUMOHaNbHbIX obnacTeit:

ynpasneHue KoHdurypaumnen cetn — CM (Configuration Management);

ycTpaHeHue nocneactsnii otkasos — FM (Faults Management);

— ynpaBneHue pabounmu xapakrepuctnkamm — PM (Performance Management);

ynpasneHue pacdetamu — AM (Account Management, Billing);

ynpasneHue 3awmnTon nHpopmaumm (6esonacHoctbio) — SM (Security Management).
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B psge pekomeHgaumii cepum X.73x, X.74x, X.800 m M.3xxx 3TM ¢YyHKUMOHaNbHble 065acTy
OEeTannsnpyoTca A0 oTAeNbHbIX GYHKLMIA M NpoLeayp.

2.11.4 CteKku NnpoTOKONOB ansa obmeHa ynpasasiowen MHPopmauuen

UHTepdelic mexay MeHeaKepoM M areHTaMKn peasnsyeTca NoCpeaCcTBOM CTEKA CETEBbIX M NPUKAALHbIX
NpPOTOKONOB. B AaHHOM nocobum paccmMoTpuUm BapuaHT obmeHa ynpasnawowein MHOOPMaLMK MO CTEKy
npotokosos SNMP/UDP/IP/Ethernet, yacTo ncnonb3yemomy ANs yrpasaeHNA NoKabHbIMU CETAMM.

2.11.5 Crek npotokonos IETF (TCP-UDP/IP)

Ha pucyHke, PucyHok 1.37, unnioctpupyeTca AaHHbIA CTEK NPOTOKONOB B CPAaBHEHMU C CEMUYPOBHEBOM
mogenbto ISO.

YposHu OSI-ISO YpoBHu cteKa IETF

MpunoxxeHua MpunoxeHua

(HP_OV, TNG, ...)

MpuknagHou YpoBeHb CepBUCHDbIX SNMP
NPOTOKO/I0B

MpepcTaBUTENbHBIN (MopTbi 161,162)

CeaHcoBbIl

TpaHCNOPTHbDIM

TpaHCNOPTHbIN

TCP, UDP

CeTteBoW

CeteBoii (WAN)

IP

KaHanbHbIN

dusmyeckmin

YpoBeHb

ceTeBbIX
uHtepdencos (LAN, MAN)

Ethernet, ATM, FR, LAPD, ...

PucyHok 1.37 — Ctek npotokonos SNMP/UDP/IP/Ethernet
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2.11.6 OcHoBbI ynpasnsawLwero nporokona SNMP

2.11.6.1 HasHaueHue n PpyHKLUM NPOTOKONA

MpoTtokon SNMP 6bin pa3paboTaH ¢ Lesbio NPoBepKn GYHKLMOHMPOBAHMA CETEBLIX MapLUPYTU3aTOPOB U
MOCTOB.

B cucrtemax ynpasneHua Ha ocHoBe NpoTokosa SNMP, cTaHaapTU3YIOTCA Ceayowmne sieMeHTbl:

—  NPOTOKO/ B3aMMOAENCTBUA areHTa U meHeaxepa, To ectb SNMP;

— A3bIK onucaHua moaeneit MIB u coobueHnii SNMP — a3blk abCTpaKTHOMW CMHTAKCMYECKOW HoTauuu
ASN.1 (ctaHgapT ISO 8824:1987, pekomeHaauuu ITU-T X.208);

—  HECKO/IbKO KOHKpeTHbix mogeneir MIB (MIB-I, MIB-Il, RMON, RMON 2), umeHa 06beKTOB KOTOpPbIX
perncTpupytotca B gepese ctaHgaptos ISO.

CerogHa npotokon SNMP ucnonb3yetca npu ynpasneHnn nobbimn sugamu obopyaosaHus u MO B
TeneKoMMyHMKaunax. AreHTol SNMP BcTpamnBatoTca B aHanorosble mogembl, mogembl ADSL, kKommyTtaTtopbl ATM
UT. 4.

SNMP — npoToKon npuKknagHoro yposHs B cteke TCP/IP. SNMP ncrnionb3yertca a5 noayvyeHus oT CeTeBbiX
ycTpoiicTB MHdopmaLmm 06 X cTaTyce, NPOU3BOAUTENILHOCTU U APYrUX XapaKTEPUCTMKAX, KOTOpble XPaHATCA B
6ase gaHHbIX ynpasastowein nHoopmauum MIB (Management Information Base).

Mpoctota SNMP onpegensaetca npoctoton MIB SNMP, ocobeHHo nx nepsbix Bepcuii MIB | 1 MIB II. Cam
npotokon SNMP TaKXe HeCNOXKeH.

OcHoBHble onepaunu No ynpasaeHuio BbiHeceHbl B 10 meHeaKepa.

[ns Toro 4tob6bl 06BEKT ObIN BUAEH AN1A YNPABIEHMA CO CTOPOHbI MeHeaKepa, He0b6XoANMMO BHeAPUTb Ha
ynpasnsemom obbekte O areHTa ¢ noaaeprkkon npotokosa SNMP u cootsetcTBylowen 6asbl JaHHbIX
ynpasnsawowein nHpopmaumnm — MIB.

AreHT B npoTokosie SNMP — 3To 06pabaTbiBalOWMIN 3/I@EMEHT, KOTOPbIA BbINOAHAET NACCUBHYHO POSb,
nepegasas B MO meHeaA)Kepa MO ero 3anpocy 3HAYeHUSA HAKOMAEHHbIX CTAaTUCTUUYECKMX MEPEMEHHbIX, TEM
cambiM obecrneunBasn JOCTYN K 3HaYeHUAM nepemeHHbIXx MIB 1 faeT meHeaKepy BO3MOXKHOCTb PeasiM30BbIBaTb
bYHKLMKM MO yNpaBneHUIo M HabtogeHMIo 3@ YCTPOMCTBOM.

MpyM 3TOM YCTPOWMCTBO, WMeElOWee BCTPOEHHOrO areHTa AO/MKHO paboTatb € MWHUMANbHbIMU
U3L4eprKKaMKM Ha NoAAeprKKy npoTokosna SNMP, a OCHOBHas NpPOM3BOAUTE/IBHOCTb YCTPOWCTBA C 3TUM areHToMm
AO/MKHA 6bITb MCNONb30BaHA A/1A BbIMNOMHEHWA CBOMX OCHOBHbIX GYHKLMI MaplipyTusatopa, mocTa Wau
KOHLLeHTpaTopa, a areHT 3aHMMaeTcs CObOPOM CTAaTUCTUKM U 3HAYEHUI NMEepPeMEHHbIX COCTOSHUS YCTPOMCTBa U
nepezayei Nx MeHeaKepy CUCTEMbI yNpaB/ieHus.

MpoTtokon SNMP ponyckaeT BO3MOMHOCTb He TO/AbKO MNPOBEPKM, HO U BHECEHUS M3MEHEHUI B
bYHKLMOHNPOBaHME YKa3aHHbIX YCTPOWCTB.
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BcA MHPopmauus 06 0bbeKTax CUCTEMbI-areHTa COAEPMKUTCA B TaK HasbiBaemoi MIB (management
information base) — 6ase ynpasnstoweinn unHbopmaumu, apyrumu cnosamu, MIB npeacrasnser cobo
COBOKYMHOCTb ZaHHbIX 06 06bEeKTax, AOCTYMHbIX A41A onepauuii 3anncn-4TeHma ANs KOHKPETHOro MeHeaKepa
(cm. pasgen — basbl AaHHbIX ynpasaswowen nHdopmaunmn — MIB).

EcTb cTaHaapTbl, onpegenatouwme cTpyktypy MIB, B Tom uncne Habop TMNOB ee 0OBEKTOB, UX MMEHA U
AONyCTUMble onepaumn Hag, 3TuMmK obbekTamun. [lpeBoBmaHana cTpykTypa MIB ctaHgaptusoBaHa I1SO u ITU-T u
coaepKuUT obsasaTtenbHble (CTaHAAPTHbIE) NOAAEPEBbA, a TaKXKe YacTHble (private) nogaepesbs, NnossonatoLmne
N3roTOBUTENIIO CETEBbIX YCTPOMCTB YyNpaBaaTb cneunduyieckummn GyHKLMAMM Ha OCHOBE CTaHAAPTU30BAHHbIX
obbeKkToB MIB.

CobcTBEHHO OYHKUMKM NpoToKona SNMP, peannsyembie NOCPEACTBOM COOTBETCTBYHOLLMX COOBLLEHWN,
CBOAATCA K C/leayoWwmm:

— onpocutb coaepxmmoe MIB Ha CTOpoHe areHTa;
—  MU3MEHUTb COCToAHME nepemeHHbix B MIB areHTa;
—  OTBETWUTb Ha 3aNpPOCbl MEHeOXKepPa;

— YBEOOMUTb meHea)Xepa O HELWTATHbIX CUTYyaunAX Ha CTOPOHE areHTa.

2.11.6.2 Bepcuu npotokona SNMP

MepBaa Bepcua 3TOro NPoToKoaa bblna onybankoBaHa opraHusauumeit IETF 8 1990-m rogy B AOKYMeHTe
RFC-1157 v opneHTMpoBanacb Ha ynpaBaeHMe B N0KA/IbHbIX CETAX.

C passutnem cetn UHTepHeT npotokon SNMP cTtan ncnonb3oBatbCa 414 YNpaBieHUAa TeppuUTopuanbHO
yAaNeHHbIMU 0ObEKTAMM, U TOTAA BbIABUIUCE TAKME HeAOCTaTKM nepson Bepcun SNMPv1 Kak:

—  He3alWMLWEeHHOCTb OT HECAaHKLMOHMPOBAHHOIO 4OCTYNa;
—  MN36bITOYHOCTD;
— HepocTaToyHas GYHKLMOHANbHOCTb.

B nocnegyrowiem HeanoCTaTKU I'lepBOVI BeEPCUN NOCTeNeHHO NNKBMAUPOBAZINCb B BEPCUAX MPOTOKO/1a
SNMPv2 (RFC-1901...1910) u SNMPv3 (RFC-3410...3419).

Mpu aToM HasBaHMe «Simple» (oT aHm. simple — npocToii) Ansa nocaeaytowmMx NPOTOKOAOB NOC/E NepBo
BEPCUU YIKE HE COBCEM COOTBETCTBYET AENCTBUTENIbHOCTM.

OfHOBPEMEHHO A/1A NOALEPKKM HOBbIX YHKUMI B cneayrowmx Bepcuax SNMP paspabatbiBaamcb
CoOoTBeTCTBYOWME Ha3bl AaHHbIX ynpaasawolenn nHpopmaumm (MIB), opneHTMpoBaHHbIe Ha Bepcun SNMPV2,
SNMPv3.
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Bonee nogpobHO 0 fonosHUTENbHbIX GYHKUMAX SNMP, NOABUBLUMXCA B HOBbIX BEPCUAX, A TaK¥Ke O HOBbIX
Bepcusax MIB 6yaeT n3noxKeHo HUKe.

Cdepa peicteus npotokona SNMP B HacToswee Bpems BKAOYAET Ntobble ceTeBble YCTPOWCTBA, Takue
KaK Xabbl, LW03bl, XOCTbl U T.4,

2.11.6.3 Hepocratku npotokosia SNMP

YKas3aHHble HUXKe HeAO0CTaTKM MMEIOT OTHOLIEHME B OCHOBHOM K nepBoi Bepcum npotokona (RFC-1157),
pa3paboTaHHOW A1A yNpaBieHUs NOKANbHbIMU CeTAMM, rae 6e30nNacHOCTb M HAAEXKHOCTb NOALEPKMBAIOTCA 33
CYET OrpaHUYEHHbIX PAa3MepoB YNPaBAAEMOM CETU, a TaKOW HEAOCTAaTOK Kak MHOOPMALMOHHAA U3BbITOYHOCTb
He ABNAETCA PeLlatoLWmUM B IOKa/IbHOM ceTu.

Tem He meHee, Npu UCNoNb3oBaHMM NpoTokona SNMPv1 3a npeaenamu nNoKanbHOM ceTn Heobxoanumo
0CO3HaBaTb €ro HEAOCTATKM (BNPOYEM, XOPOLLIO M3BECTHbIE XaKepam):

— HM3Kaa 6e30nacHOCTb — OTCYTCTBME CPEACTB B3aMMHOM ayTeHTUOMKALUW areHTOB U MeHeaKepos.
EOMHCTBEHHOE CpeacTBO MAEHTUDMKALMN — «CTPOKA coobuiecTBa» — «community string». 3Ta cTpoKa
B coobueHnn SNMP nepenaétca B OTKPbITONM popme M CAYXKUT OCHOBOW ANA AE/IEHUS areHToB U
MeHea)XepoB Ha «coobliecTBa», Tak UYTO areHT B3aMMOLENCTBYET TO/IbKO C TEMW MEHELMKepamu,
KOTOpbIe YKa3bIBaOT B NoJie community string Ty e CMMBOJ/IbHYIO CTPOKY, YTO U CTPOKA, XpPaHALLanAcA B
namaTn areHta. Mo cyTM 370 He cnocob ayTeHTUdMKauuM, a cnocob CTPYKTYPMPOBAHUA areHToB U
MeHeaKepoB.;

— HM3Kaa HafeXHoCTb — paboTa yepes3 HeHaaéxHbli npotokon UDP (nopasnstollee 60NbLINMHCTBO
peanusaummn areHtoB SNMP) npusoauT K notepaAm aBapuiiHbIX cooblueHUn (coobuieHnit trap) ot
areHToB K MeHe/3Kepam, YTO MOXKET NPUBECTU K HEKaYeCTBEHHOMY YNPaBAeHUIo;

—  BblcOKaAa MHPopmaLUOHHAA U3ObITOUHOCTb — SNMP-AreHTbl He OT/IMYAIOTCA 0COObIM UHTEIJIEKTOM, B
YaCTHOCTM He MOryT MPOU3BOAUTbL Ha MecTe KaKyl-nmbo cepbEsHylo 06paboTKy 3anpocosB OT
MmeHeaKepoB. Bmecto atoro SNMP-areHT TpaHcanpyeT BCO MHOOPMAUMIO K MeHeaxepy, rae u
NPOUCX0AMUT OCHOBHan 06paboTKa. ITO YacTo co34aeT U3BbITOUHbIN CNy»KebHbI TpaduK. B noKanbHoM
CEeTM 3TOr0 MOXHO He 3amMeyaTb, HO €CAM ynpaB/ieHWEe yAa/ieHHbIMWU ObbEKTamM BedeTcs yepes
apeHA0BaHHble KaHanbl ceTei 0bLWero Nonb30BaHMA, TO U3ObITOYHbIA TPAaPUK CONPOBOXKAAETCSA TaKKe
n3geprKKamu Ha ero onaary.

Pa3pabotumku nnathopm ynpaBaeHna cTapatoTca NPeosoneTb 3TM HeoCcTaTku. Hanpumep, B nnatdopme
HP OpenView Telecom DM TMN, sasnstoweics nnatopmon ana paspaboTKM MHOTOypPOBHEBbLIX CUCTEM
ynpaB/ieHMa B COOTBETCTBUM co cTaHgaptamm TMN u ISO, pabotaet HoBaa Bepcua SNMP, opraHumsytoLlas
HaZeXXHbl1 OOMEH COOBLLEHNAMN MEXAY areHTaMn U MeHeaKepamm 3a CHET CAaMOCTOATE/IbHOM OpraHn3auum
NOBTOPHbIX Nepeaay coobleHnin SNMP npu nx notepsx.

2.11.6.4 CoobweHuna (npyumutuebl) npotokona SNMP

B SNMP areHT B3aMMOAENCTBYET C MeHeaKepom Mo MPUHLUMNY 3anpoc-oTBeT. feHepupyAa Kakoh-1nmbo
3aMpoc, MeHeaKep TemM CaMbiM OCYLLECTBASET oOnpefesneHHoe AeicTBue (onepaumio) nNo ynpasieHUIO
0b6BbeKTOM.

[elcTBus  MeHeg)Kepa M areHTa peanusyloTca nocpeactsom obmeHa  crneunduMpoBaHHbIMM
NPOTOKONbHbIMU 610KamK AaHHbIX — PDU-SNMP, 0603Hauaemblx Kak 3anpocbkl (KomaHbl) U OTBETbI.
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B AaHHbIX METOAMYECKMX YKa3aHUAX Mbl Bygem cuMTaTb CMHOHMMamK TepMmuHbl SNMP-cooblueHne m
NPOTOKO/bHbIM 610K AaHHbIX - PDU.

AreHT no CBOEW MHUUMATUBE FEHEpUpPYyeT TONIbKO OAHO AeWCTBME, HasbiBaemoe noBywKon ("trap" —
NOBYLLUKA). [lpyrve AeicTBMA areHToB CBOAATCA K oTBeTamM (Response) Ha 3anpocbl MeHeaKepa.

MeHeakepbl MOryT reHepupoBaTb Tpu (B Bepcunm SNMPv1) Buga 3anpocoB — GetRequest,
GetNextRequest, SetRequest.

WTaK, Bcero B Bepcnn SNMPv1 onpeaeneHsl 5 Tunos 3anpocos-oteetos (PDU):

— GetRequest — aTtoT PDU peanusyeT ¢pyHKUMIO Onpoca ynpaBasembix 06bekToB. [103B0AAET NOAYYUTb OT
areHTa cogepunumoe oaHoro o6beKkTa M3 MIB. YacTto ncnonbayerca cokpalleHHas 3anuch — Get;

— GetNextRequest — 3ToT PDU peanusyeT onepaumio NoayyeHUn cneaytowero sksemnaspa us tabamubl.
C nomoulblo 3TOM onepaumm MNPOCMaTPUBAETCA BeCb CMUCOK 06beKToB. Kak ToNbKO BCTpedyaeTcs
nepBeblt 06BEKT U3 Apyroin BeTkM MIB, onepauns npekpawaerca. CoKpalleHHOe Ha3BaHWE 3BYUYUT KaK
GetNext;

— SetRequest — s1oT PDU peanusyet ¢pyHKUMIO U3MeHeEHMA AaHHbIX B MIB. YacTo 0 Helt roBOpAT NpoOCTO
Kak 0 KomaHge Set. C nomolbto KOmaHAbl Set nNpoucxoaMT COOCTBEHHO yMpaB/ieHUe YCTPOMUCTBOM.
Ob6blYHO OMpenenAlTCs PeakuMn areHTa Ha Takue cobbiTWA, Kak MHUUMANAU3AUMA areHTa, pectapT
areHTa, obpblB CBA3W, BOCCTAHOB/JIEHME CBA3W, HEBepPHasd aAyTEHTUOUKAUMA U noTeps OaAMNKalwero
MapLpyTmnsatopa. Ecam nponcxoamt ntoboe 13 3TMX cObbITUI, TO areHT MHULMANU3MPYET NPepPbIBaHUE;

— GetResponse — sT1oT PDU BbinoAHAETCA areHTOM B OTBET Ha KomaHabl GetRequest, GetNextRequest,
SetRequest. Ecnun 310 OTBET HA NepBble ABE, TO BHYTPb OyAYT BAOXKEHbI 3aMNpPOLIEeHHble AaHHble, ecin
3TO OTBET Ha Set, To BHYyTpu ByaeT noaTBepKaeHne 06 ycnewHom BbINOAHEHMM onepauum Set. Camble
pacnpocTpaHeHHble Ha3BaHWUA 4NA 3Ton KomaHabl Reply nam Response;

— Trap — 3101 PDU nosBosseT areHTy peannsosBaTb QYHKUMIO OMOBELLEHNA MeHeaKepa O TOM, YTO Ha
ynpaBnsieMom obbeKTe NpousoLia HelwTaTHas cuTyaums (Tpesora — alarm). CoaepuT BHyTpU cebn
cneumanbHbi  naeHTUPUKaTop obbekTa — OID, nOoKasblBalOWMA, YTO 3TO JIOBYLIKA, a TaKXKe
MHGOPMALMIO O TOM, KaKkol MIB-06beKT YCTaHOBWUA NOBYLLKY U AaHHble 3TOro 06beKTa.

B obwem Buae npouedypbl obmeHa MHPOpMaUMER MeXKAy MeHeOKepoM M areHToM MOXKHO
chopmynmnpoBatb cneayrolmm obpasom (cm. PucyHok 1.38):

1. MeHegKep GOpMMUPYET U NOCLINAET areHTy CTaHAAPTHOe CoobLLeHWe-3anpoc Aa NoayYeHus
nHbopmauum 06 ob6beKTe, Ha KOTOPOM PACMOJIOXKEH AAHHbIV areHT;

2. AreHT popmMmupyeT OTBET Ha 3aMPOC M NOCbIIAET STOT OTBET MEHEANKEPY;

3. MeHeaep Ha OCHOBe MOAyYeHHOM MHOOPMALMM O COCTOAHMM O0bObeKkTa dopmupyeT W
NOCbINAET areHTy CTaHAapTHoe coobleHre 06 3MeHEeHUM NapamMeTpoB.;

4, AreHT, nonyunB cooblleHMe Ha u3MeHeHMe napameTpoB B MIB, nocbinaer cooblieHue-
npepbiBaHME U MPON3BOANT COOTBETCTBYIOLLYIO PEKOHDUTYPALMIO.
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SNMP- CoobueHun SNMP-areHT
MeHeKep npotokona SNMP
Homep nopra Homep nopra
UDP UDP

DP ‘GetRequest———» 161

DP «————GetResponse- 161

DP ‘GetNextRequest—— 161

DP -«———GetResponse- 161

DP :SetRequest—————» 161

DP <«———GetResponse- 161

162 = Trap- DP
DP - [lnHamnyeckm HasHa4yaeMbivi NOpPT

PucyHok 1.38 — lMpoueaypbl npotokona SNMP

CoobuieHus, cogepKalime Takme BAoOKM AaHHbIX NpoToKona Kak GetRequest-PDU, GetNextRequest-PDU,
SetRequest-PDU, oTnpaBnatoTcA OT mMeHedyKepa K areHTty, a coobuieHus, cogepxawue GetResponse-PDU u
Trap-PDU, oTnpaBaAlOTCA OT areHTa K MeHeaxepy.

MeHeaykep oTnpasaaeT cBou Tpu 3anpoca Ha UDP nopT 161. AreHT oTnpasBasieT «10ByLWKM» (trap) Ha UDP
nopt 162. TaK Kak MCNoAb3yTCA ABa Pa3HbIX NOPTA, O4HA CMCTEMA MOMKET BbICTYyNaTb B POAU MeHeaXepa U
areHTa ogHOBPEMEHHO.
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2.11.6.5 CocTtas 1 popmar coobweHunit nporokona SNMP moxXKHO npuBectu B
TPaAUMUMOHHOU d¢opme, oTobpakalowieit pasnyHbie NonA 3aro/JIOBKOB U
MHPOPMALMOHHOI YacTH

Ha pucyHke, PucyHok 1.39, npeacTaBfieH TpaguUMOHHbIN dopmaT ans SNMP-coobuieHmii Get, GetNext
Set n Response.

IP-nentarpamma
B .
| UDP-agentarpamma
2% >
I
SNMP-coobuwenne (PDU-SNMP)
Il |
2 OBwmi SNMP-3aronosok s 3aronosok PDU _TepeMeHHbIe, KOTOPbIE MOXHO
e ks T T NOAYMATE MNKY U3MEHWUTD B IVIIBI
roxo T
P UDP i B::;‘: Mone Pll;ll.‘l MpeHtutmkatop | Cratyc | MHpekc | Uma | OnuHa | 3HaueHwe
3aronoBoK | 3arofioBOK (“m:;:‘::"m"b () Community (0...3) 3zanpocaloTBeTa | owmnBku | ownbku | (Tag) |(Length) | (Value)
HocTs Gair)
W O 3 W o
(Tag) | (engthy | (Velue) (Tag) | (Length) | 3Havone (Value)
30ihex | Rune, [Chcaetam 04'hex ; 70 75 62 6c 69 62'hex
: h 5
(secuenca) | "G | coomuermn (otet | 06%heX | T puiiy
- 3aronoeok PDU-Trap (noeywukmn) il MepemenHie, e
Wma OnuHa 3HaueHHe 0TnpaeneHHbIe areHTom
{Tag) {Length) (Value)
00'hex A Appec Tvn c i | Bpel % an 3
) - nNeynansHisl MEHHARA MA HHa HAYeHWE
02'hex | gq'pex {nepean PDU |Enterprise | . | Trap umﬂ MeTKa (Tag) | (Length) |  (Value)
(Integer) i, (4) {0...7)
Hun Ornuxa 3uaueHwe
(Tag) {Length) (Value)

4‘h Opununn | Ywucno Gaint
a ex HECKONLKO B SNMP- Wmn Onuna JuaveHwe Wmn Onuva 3HaveHHe
(Trap) GanT PDU-Trap {Tag) | {Length) (Value) (Tag) | (Length) (Value)

PucyHok 1.39 — CTpykTypa coobuieHna SNMP

Kaxkgan yactb coobuweHmna SNMP kogupyetca B dopmaTte T-L-V (Tar-OanHa-3HayeHUe) B COOTBETCTBUM C
npasunamm KogmposaHua BER, onncaHHbimm B pekomeHgaumm ITU-T X.209.

B 3aronosok ntob6oro SNMP-coobLeHns BXoasaT cnegytoume nons:

— Bepcua NPOTOKona. B 3Tom nose yKasbiBaeTca Lenoe Yncio Ha 1 meHblue Bepcuu npoTtoKkona (Version
—1, To ecTb HoMep Bepcuu SNMP MUHYC 0AUH).

— MapoJsb A0CTyNa K ynpaeasemblmM pecypcam. B Kauectse Takoro napona 8 SNMPv1 ncnonb3yetca nose
Community, KOTopoe CoAepKUT CTPOKy 6aiT (oKTeToB). EcM agMMHUCTpPAaTOpPOM He MCho/b3yeTca
Apyroe, To N0 YMOIYaHUIO 3TU OKTETbl KOAMPYHOT CUMBO/IbI «public», 4To 03HayaeT obwmit gocTyn.

— T1un PDU (Protocol Data Unit — MpoToKonbHbIi 610K AaHHbIX). OnpeaenseT Koa KomaHabl (3anpoca)
AW OTBETa W, COOTBETCTBEHHO, OCHOBHble (YHKUMM OAHHOFO COO0BLWEHMA (CMPOCUTb, M3MEHWTD,
OTBETUTb, N3BECTUTb U T.M.).

B cneaytouieli yactn coobuieHns SNMP cogeputca 3aronoBok KOHKpeTHoro PDU, npuyem ana PDU
TMna Get, GetNext, Set, Response ¢dopmaTt 3TOro 3aro/ioBKa OAMHAKOB, a gnsa coobweHuit Trap ¢opmat
3aro/IoBKa HECKO/IbKO UHOM.
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MUTaK, paccmoTpum anemeHTbl 3aronoskos PDU Tnna Get, GetNext, Set, Response:

— WpeHtndukatop PDU. Tak KaK MeHea)Kep TreHepupyeT MHOMKEeCTBO 3anpocosB, TO A4NA UX
naeHTMdUKaumm ncnonb3yetca gaHHoe nose. C nomoLblo naeHTMdmMKaTopa 3anpocbl U OTBETbI HA HUX
CBA3bIBAOTCA B Mapbl (TO ecTb 3anpoc M OTBET Ha JAaHHbIA 3anpoc WMMEeKT OAMHAKOBbIN
naeHTnduKatop). MoxeT nNpuHMmMaTh 3HadeHua ot 0 ao 2%%1. Ona 3anpocos Get, GetNext n SET
3HayeHMe uaeHTMdMKATOpPa 3anpoca YCTAHABAMBAETCA MEHeOXepoM W BO3BPALLAETCA areHTom
ob6beKTa ynpasneHus B OTKAMKe Response, YTo M NO3BOAIAET CBA3bIBATL B NAPbl 3aNpPOChl U OTBETLI.

— Cratyc owmnbKu. Mone cTatyc oWMBKKU XapaKTepmsyeTca LesbiM YMCAOM (Kog OWMBKK), NpUCnaHHbIM
06BEKTOM yNpaBAeHUA.

—  WHpekc owmbku. Ecnm npousowna owwnbka, none uHAEKC ownbku (error index) xapaKkrepusyeT, K
KaKol M3 MepemMeHHbIX 3TO OTHOCUTCA. 3HauyeHue error index ABASETCA yKasaTenem NnepemMeHHON U
YCTaHaB/IMBAETCA areHToM OObeKTa ynpaBaeHMa He paBHbIM Hyal ana owmbok tmna badvalue,
readonly n nosuchname.

Tabnuua 1.15 — Kogbl ownbok

Sr;éim Nms olWmnbKK OnucaHue

0 Noerror Bce B nopaake;

1 Toobig O6bEKT HE MOXKET YIOXKMUTb OTK/MK B OA4HO COOOLLEHMUE;

2 Nosuchname B onepauunn ykasaHa Hen3BeCcTHaa nepemeHHas;

3 badvalue B KomaHpge ) set ucnonb3oBaHa HeJoONycTUMAaa BEJUYMHA WU
HEMNpPaBW/IbHbIA CUHTAKCUC;

4 Readonly MeHepayKep NONbITaNACA U3MEHUTb KOHCTAHTY;

5 Generr Mpouure owmnbKu.

Mocne yKasaHHbIX 3aros0BKOB cieayeT MHPopMaLMoHHaA YacTb coobweHna SNMP, B KoTopoli moryTt
pasmelLaTtbcA oaHa waM 6onee nepemeHHblX, COCTaBAALWMX COBCTBEHHO ynpasasaowy MHbOpMaLMio,
3anpaLwmMBaemMyto MeHeaXepoMm.

Ons kopos TRAP 0...4 none cneumnanbHbli Kog, AOMKHO BbITb PaBHO HY/O.

Mone BpemeHHasa MeTKa COAEPKWUT YWUCAO COTbIX AO0AEeN CeKyHAbl (YMCNO0 TUKOB) C MOMEHTa
MHUUMaNM3auMm obbeKkTa ynpasaeHus. Tak npepbiBaHue coldstart BbigaeTca obbektom yepes 200 mc nocne
MHUUMANU3ALMMN.

2.11.7 MIB. CrpyKTypa, A3blK, KOAUPOBaHME YyNpaBAAlOLWEH
nHpopmauum

Ons ynopsao4yeHHol Knaccudukaummn ynpasasawolein uHdopmaumm opraHusaumammn ISO n ITU-T 6bina
NpeasoXKeHbl CTPYKTypa ynpasasawowein uHPopmaumMm B BUAE MEPAPXMYECKON [ApPeBOBUAHOM CUCTEMDI,
pacTyweli oT KOpHA aepesa (root) BHMS.
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B pexkomeHgaumax ITU-T X.208..X.209 cTaHAapTM3oBaHa BepwwuHa obanbHoro pgepesa (aepeso
HacnegoBaHuWA), NpeacTaBNAeHHas Ha pUcyHKe, PucyHok 1.40. Bce uHbOpmMauMOHHblE 3nemeHTbl (06beKTbI
ynpaBieHua) B BeTBAX JAepeBa WMMEIT CBOM HOMEP COrMacHO pPernctpaumm 3Toro obbekta B pamKax
COOTBETCTBYIOLLEN OpraHn3aLmu.

CranpaptusoBaHo ISO-ITU-T MobGanbHoe
[epeBo HacneaoBaHus Root OepeBo
. (KopeHs)
(Inheritance Tree)

0 1\2 3

1/2

network-
operator
.121- DNIC

0
SIED
Bcam D

INokanbHbIe
OepeBbs

B coobweHun npoTtokona -
KOAUPYHOTCA YUcna BeTBeW aepesa -
Hanpumep: 1.3.6.1.2.1.2 - if

PucyHok 1.40 — lepeBo obbeKkToB MIT

Cuctema opraHumsaumnmn obbektoB MIT aHaIOrMYHA cMCTEME SOMEHHbIX MMEH, SIBAAIOLWMMNCA 06 bEKTAMM
ON8 Apyroi n3BecTHoi 6asbl AaHHbIX — Tabanue AOMEHHbIX umeH — DNS.

Mpn KogmMpoBaHmMn N3, OTHOCALLMXCA K BepLlMHe aepea MIT, ecTb UCKAKOYEHME.

Hanpumep, 4Tobbl yKasaTb NyTb K 06beKkTy — MIB (aepeso iso.dod.internet.mgmt, cm. PucyHok 1.40),
BepwmnHa MIT 3anucbiBaeTca B BMAE NOCAEA0BaTE/NIbHOCTU CAeAyoWmMX LLenblX Ynuces, pasfeneHHbIX TOYKOM
(noauepkHyTa BepwuHa MIT):

1.3.6.1.2.1 — uncnosasa popma naeHTUdPUKaTopa ob6beKTa B Aepese MIT.

MocKoNbKY 3apaHee M3BECTHO, YTO NepBOe YMCA0 B BepluMHe aepeBsa (x) Bceraa pasHo 0 (itu-t), 1 (iso) nau
2 (joint-iso-itu), a BTOpOe uucno (y) meHbwe 40, To nNpu nepegadve WMaeHTUPUKATOpPa OOBEKTA MOMKHO

YMEHbLLUMWTb KOIMYECTBO NepeaBaeMoin MHGOPMaLLMK, ecam Nepeble ABa YNCAA, MAEHTUDMLMPYIOLLME BEPLUMHY
aepesa MIT, 3akoanpoBaTb ogHMM BaliToM.

Hanpumep, pna obbekta iso.org (x=1.y=3) B BepwuHe gepeBa COKpaleHHaa ¢opma 3anucu
npeacTaBnsierTcsa B BUAE:

40x + y = 40*1 + 3 =43'Dec unu 2B'Hex.
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OcTanbHble Yncna MoryT 6biTb 6osblwe 256, NO3TOMY MAEHTUDUKATOP OOBEKTA, HAXOLALLETOCA HUKE,
Hanpumep, o6bekT MIB (iso.org.dod.internet.mgmt.mib, uan B uncnoson Hotaumum 1.3.6.1.2.1) byaeTt nepenaH
cneaytolLei nocneaoBaTe/IbHOCTbIO OKTETOB:

TL V

06 05 2b 06 01 02 01

3pecb:

T=06 — T3r, yKa3bIBaOLWMIA, YTO CcaeaytoLime 3a HUM BaliTbl KOAMPYIOT AJIUHY;

L=05 — gnmHa cogepxumoro (ymcno 6ait B OID);

V=2b 06 01 02 01 — 3HaueHue OID (nyTb K 06beKkTy MIB) (copepxmmoe N3, umetoutero Tun — OID).
B Tabnuue 10 npeacrasnieHbl HekoTopble OID 1 nx 3Ha4YeHus.

Tabnuua 1.16 — HekoTopsbie OID 1 nx 3HayeHus

Bennunna OID HasHayeHue OID

{00} CraHgapTbl ITU-T

{10} CraHgapTbl ISO

{136} iso.org.dod — genaptameHT 060poHbI CLUA
{1361} iso.org.dod.internet — 06beKTbl ceTn MHTepHeT
{12840} iso.member-body. ANSI (US)

{25} Cny6a KkaTtanoros (X.500)

{258} Cny»kba KaTanoros - aropuTMmbl

2.11.7.1 ba3sbl gaHHbIX ynpasasawowein uneopmauymm — VB

Ynpasnawwasa cucTema AO/MKHA TOYHO NpeacTaBaAaTb cebe, YTo M y KOro 3anpalinBaTb. ITOTO MOMKHO
[OCTUTHYTb TOMIbKO B TOM C/lyyae, ec/iv ynpaBAsloWwel cucTeme — MeHenXepy BO BCex feTanaxX M3BecTHa
CTPyKTYpa MIB, ynpaBasemoro ceTeBoro afemMeHTa. HanpalumBaeTca BbiBO4, O TOM, YTO A0/XHbI CyLLEeCTBOBaTb
OTKpbITble CTaHAAPTbI Ha COCTaB U CTPYKTYpy Bcex MIB.

OAHaKo TaKaa OTKPbITOCTb CBOWCTBEHHa ToNbKO MIB, pa3paboTaHHbIM B pamkax ceT WHTepHeT, B
YyacTHOCTM opraHusaumeit IETF, 1 MHOroYMCAEHHbIMM NOCTaBLMKamn obopyaoBaHua ansa cetu MHTepHeT u
JOKaNbHbIX CETEMN.

K coxkaneHuto, gnsa Taknx KpPynHbix ceTeBbix anemeHToB THOIM Kak ATC He cywecTByeT oTKpbITbix MIB, uto
B 3HAUMTE/NIbHOM CTeneHun 3aTpyAHAET MNOCTOPEHHME LIEHTPA/IM30BaHHON aBTOMATU3MPOBAHHOM CUCTEMBI
ynpasneHua TpOrl.

B faHHOM paboTe mbl byaem paccMaTpyBaTb AeTa/M3aLMIO YNPaBAseMbiXx 06bEKTOB /1A ceTu UHTepHeT.
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CywectByeT HeckonbKo Bepcuit MIB, ncnonbayembix npomnssoguTensimm obopygosaHua n MO gna cete
MNHTepHET 1 NoKaNbHbIX ceTen. MpuBeaem HekoTopble npumepbl MIB:

1. MIB | (Tak Ha3biBaemas Internet MIB - RFC 1065, 1066, 1155, 1156, 1157, 1158 u ap.) — 6a3a
AaHHbIX, onpeaenstollan oCHOBHble UMeHa B Aepese MIT, rpynnbl UHTepHeT-06bekTOB (ARP, IP. TCP, UDP 1
T.n.). ObAaAsaTenbHa Ansa Nboro obopyaoBaHUA, OBCNYKMBAKOLIEro ceTeBble 06bEKTbl B ceTu WMHTepHer.
ObecneymBaeT ANArHOCTUKY OLIMOOK M KOHOUIypaumio pas/inyHbIX YCTPOMCTB, OCHALLEHHbIX areHTom ¢ MIB-I.
BkntoyaeT B ceba okosio 170 06beKTOoB.

2. MIB Il (RFC-1213 n ap.). PacwunpseT u aetannsmnpyert oTaebHble rpynnbl 06BbEeKTOB.

3. RMON-1 MIB (RFC 1757). Onna ynpaBneHua yaaneHHbIMn obbekTammn BBoaatcs 10 HOBbIX rpynn
06bEKTOB (CM. HUKe).

4, RMON-II MIB (RFC 2819). PaclunpseT KoaiM4yectBo 06BHEKTOB B NPUBEAEHHbIX BbILLE rpynnax.
B npuBeaeHHbIx MIB nocteneHHO 6bian onpeaeneHsl cneayolme sanemeHTol gepesa MIT-Internet:
1. NMyTb K KOpHI0 rnobanbHoro gepesa iso.org.dod:
internet OBJECT IDENTIFIER ::= {iso(1) org(3) dod(6) 1 }
2. OcHOBHble UMeHa B I0KanbHOM gepese Internet:
directory OBJECT IDENTIFIER ::= {internet 1}
mgmt OBJECT IDENTIFIER ::={internet 2 }
experimental OBJECT IDENTIFIER ::={internet 3 }

private OBJECT IDENTIFIER ::={internet 4 }

1. Ona setsu mgmt.mib (2.1.) onpegeneHbl gecATb rpynn 06bEKTOB, KOPHEBbIE MMeHa (anunachbl)
KOTOpPbIX CeaytoLime:

system OBJECT IDENTIFIER ::= { mib-21}
interfaces OBJECT IDENTIFIER ::= { mib-2 2 }

at OBJECT IDENTIFIER ::= { mib-2 3 }

ip  OBJECT IDENTIFIER ::= { mib-2 4 }

icmp OBJECT IDENTIFIER ::= { mib-2 5}

tcp OBJECT IDENTIFIER ::= { mib-2 6 }

udp OBJECT IDENTIFIER ::= { mib-2 7 }

egp OBJECT IDENTIFIER ::= { mib-2 8 }
transmission OBJECT IDENTIFIER ::= { mib-2 10 }

snmp  OBJECT IDENTIFIER ::= { mib-2 11 }
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MoACHUM Ha3HayeHMe KopHeBbIX MMeH noagaepesa MIB-II:

1. System — gaHHan rpynna MIB |l coaeput B cebe ceMb 0OBEKTOB, KarKAblih N3 KOTOPbIX CAYXKUT
ANA XxpaHeHua nHoopmaumm o cucteme (Bepcua OC, Bpems paboTbl U T.4.).

2. Interfaces — copepxut 23 o06bekTa, HEobXoAMMbIX AN BeAEHWA CTaTUCTUKM CeTeBbIX
nHTepdelicoB areHToB (Kosnyectso UHTepdelicos, pasmep MTU, ckopocTb nepeaayun, pusmnyeckme agpeca u
T.4.).

3. AT (3 o6bekTa) — oTBeyvaloT 3a TpaHcaaumio agpecos (Address Translation). Bblna BKAloYeHa B
MIB-I. Celtyac noutn He mMcnosbayeTca. Npumepom UCNosib30BaHUA 06beKToB AT MOMKET MOCAYKUTb NpPOoCTas
ARP Tabnunua cooretcTus ¢pusmdecknx (MAC) agpecoB ceTeBbIx KapT IP-agpecam xocToB.

4, IP (42 o6beKTra) — gaHHble o npoxogAawmx |P-naketax (KOAMYeCTBO 3anpocoB, OTBETOB,
OTHPOLLEHHbIX MAaKeToB).

5. ICMP (26 o06beKToB) — MHOPMALMA O KOHTPOAbHbLIX COObLIeHUAX (BXoaAawme/ucxoaauime
coobueHns, oWwmnbKku n T.4.).

6. TCP (19 06beKToB) — BCe, UTO KacaeTcsd 04HOMMEHHOTO TPAHCMOPTHOIO NPOTOKONA (aNTOPUTMBI,
KOHCTaHTbl, COEAMHEHMWA, OTKPbITbIE MOPTbI U T.M.).

7. UDP (6 obbekTtoB) — aHanornyHo, Tonbko ana UDP-npotokona (Bxoaswme/ucxoasauime
JaTtarpaMmbl, MOPTbI, OLNBKM).

8. EGP (20 o6beKktoB) — pgaHHble o Tpaduke Exterior Gateway Protocol (ucnonbsyetca
MapLIpyTU3aTOpamm, 06beKTbI XPaHAT MHPOPMaLMIO O MPUHATbLIX/OTOCAaHHbIX/OTOPOLIEHHbIX Kapaax).

9. Transmission — 3ape3epBupoBaHa ans cneumduyeckmx MIB.

10. SNMP (29 o6bekToB) — ctaTucTnka no SNMP: Bxogsawme/ucxoaawime nakeTbl, orpaHUYEeHUs
NakeToB MO pa3smepy, OWNOKK, AaHHble 06 06paboTaHHbIX 3aNpocax U MHOToe ApYroe.

Kaapblin n3 3Tux o6beKkTos npeacrasneH 8 MIB B Buae gepesa, pacTywero BHN3. Kaxablil 31eMeHT 3Toro
aepesa (06beKT ynpasneHua) OAHO3HAYHO WMAEHTUGUUMPYETCA B 3TOM JepeBe B (GOpMe CUMMBO/bHOWM
(iso.org.dod....) unn ymdpo-toueyHon (1.3.6...).

Hanpumep:
—  Kajpecy agMMHUCTPaATOPa Mbl MOXKeM 06paTUTbCA NOCPEACTBOM TaKOro nyTu: system.syscontact.0;

— KO BpemeHu paboTbl cuctembl system.sysUpTime.0;

— K OnucaHuto cuctembl (Bepcua, 14po v apyras uHpopmauma 06 OC): system.sysDescr.0.

C Apyroi CTOPOHbI Te e AaHHble MOTyT 3a4,3aBaTbCA U B LMPPO-TOYEYHOM HOTALMMK.

Tak system.sysUpTime.0 cooTBeTcTByeT 3HayeHuMe 1.3.0, TaK KakK system nmeet nHaekc "1" B rpynnax MIB
I, a sysUpTime — 3 B nepapxuu rpynnol system.
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Honb B KOHUe nyTn TOBOPUT O CKAJIAPHOM THUMNE XPAHUMbIX OaHHbIX (TO eCTb B AaHHOM CAay4ae
3anpawmnBaeTca 4YMcno, a He Mmaccms ,Cl,aHHbIX).

B RMON-1 MIB (RFC 1757) obbekTbl ynpaBnaeHus Ha yganeHHom ob6opyaoBaHWWM pasgeneHbl Ha
cheaytowpe rpynnbl 06beKToB: ethernet statistics, history control, ethernet history, alarm, host, hostTopN,
matrix filter, packet capture, event.

CTpyKTypHasa cxema ynpasasemoii cetn ¢ N0 meHegKepa (Hanpumep, cuctemont EMS ot daTekc) u NO
areHToB, YCTAHOB/IEHHbIX M HACTPOEHHbIX Ha KaXKAOM yrnpaBasaemom o6beKkTe, BbIrA4UT cnegytowmm obpasom:

YpoBeHE ynpaBneHus KOMMyTauuen m ycnyramm WHdopmaunoHHeie OMC — CepBuchi
MS!P SCP Cepeuckl NGN / IMS ynpageneHus ceT::f
no ] f
no ' AreHTa 1; Arrtleﬁ'ra ils Lt Web  E.mail
ArenTa | g SNMP % SNWMP |
[ SNMP | =Y~ &
MGC SGW s 4
no e R
ArﬂHTa __‘""“‘.h ~
SNMP | x N S

Apnpo TpaHcnopTHoOM ceTu - CN 5

ArenTa
SNMP

o T MynbTucepBUCHas TpaHcnopTHas ceTb — MSN
AR (IP / MPLS / Ethernet, ATM.,...) Do
SNMP 1o W Arenta
no |[M AreHTta ||3 Ll
Arexta l'; SNMP
e % SNMWP
Cetn nt?pfyﬁa - AN oL s g o |7
i\ 7 Arenta (g —SNWP Asr:;tpa B =
OV S MGW SHMP TGW
@! SGW ¢ @ TGW
TdbOn cnc cnpa-DCN wna
cb (GSM,CDMA....) R (xDSL, ETTH, xPON,...),

_...—-557__:__,

® o

PucyHok 1.41 — CTpyKTypHasa cXxema ynpasasemMon cetu

2.11.8 ®dupmeHHble MIB

Kaxablit noctaBwuk (Vendor) obopyaosaHua u MO paspabatbiBaeT cobCTBEHHble 6a3bl gaHHbIX A1A
ynpaB/ieHns ceBoum o60pya0BaHMEM.

Ona Toro ytobbl 3T 6a3bl JAHHbIX MOMIM BbITb BCTPOEHbI B CYLLECTBYHOLME CUCTEMbI YNpPaBJeHUS
onepatopos, Vendor 06s3aH MoOAy4MTb COOTBETCTBYIOWMIM KoA ANA BETKM cBoero o60opyaoBaHMA B pamKax
Aepesa ynpasnstoLlei uHbopmauum (MIT).

B yactHocTH, dupma InteKc (eltexltd) ans ceBoero obopyaosaHusa u MO 3apeructpuposana B IETF Kopg,
35625 B BeTBM iso.org.dod.internet.private.enterprises.eltexltd nam 8 uncnosoi Hotaumm 1.3.6.1.4.1.35625.

basbl gaHHbIXx MIB ana ycTponcTB, BbiNycKaeMbIX GUPMOIN DATEKC, MOCTAaBAAIOTCA HA OTAENbHbIX AMCKaX.
O6HoBneHMsa 3TMXx MIB MOHO cKayaTb Ha caiTe http://eltex.nsk.ru, 8 yuactHoctu, ana TAU-36.IP no ccbuike -
http://eltex.nsk.ru/upload/iblock/b7a/mib.zip.
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2.12 Bonpocbl 6e3onacHoctu VolP

Passutune |P-TEJ'IE¢OHMVI B PoccMm Hayanocb HECKONbKO neT Hasag, ¢ MHOTMoYMCAEHHbIX ﬂpOBBVI,ﬂ,EpOB

«KapToOYHOM TenedoHUN», @ B HACTOALLMIA MOMEHT 3TOT BUA BM3HECA NPEeBPATU/ICA BO BMOJIHE 3HAYMMYIO YacTb
PblHKa TENEKOMMYHMUKALMOHHBIX YCAYr. 3HauuTenbHylo 4acTb ycayr VolP (a TouHee — «ycnyr nepegauu
ro/0CoBbIX AaHHbIX MO CETAM MepeAaqn AaHHbIX») UCMO/b3YIOT U NPeAOCTaBAAT He KPyrnHble onepaTopbl, a
OTHOCUTENbHO HebosblwKe npoBangepbl. Kak npaBuno, ceTu TakuMx NpPOBalAepoB HEeAOCTaTOYHO XOPOLIO
3aLUMLLEHbI OT Pa3/INYHBIX YIPO3 KaK BHYTPEHHErO XapaKTepa, Tak U UCXOAALLMX OT ceTu MHTepHeT.

PaccmoTpym HekoTopble yrposbl ycayram VolP Ha npumepe TUMUYHOM cxembl CeTVM npoBaigepa npu

NOAKNOYEHUN K CETAM ONEepaTopoB TpaauumnoHHon TenedpoHun (ToOM) n onepatopos cetelt MHTEpHeET.

Mpumep TaKom cxemMbl NPUBEAEH HA PUCYHKe, PUcyHOK 1.42:

—J_— - - BO3MOXHbIE MCTOMHKKN 1 OGbEKTEI Yrpo3

E1l

CeTeBas nHdpacTpykTypa nposanaepa VolP

.

Kommyrarop
NOTOKOR

)

YATC

NokaneHaA ceTh
npoesawaepa VolP

SIP-Tenedon
[AnNapaTHENR)

SiP-Tenechon
{MporpaMMHEIR
- Enfiphane)

Komraytatop
nec

MorpaHu-HEIR
[MEpLIpYTU3aTOR

PucyHok 1.42 — Cxema BO3MOXHbIX MICTOYHMKOB M 0OBbEKTOB Yrpos

Ha faHHOM puUCyHKe 3HaKOM 3uraara 0603HayYeHbl Kak MCTOYHUKM Yrpo3, Tak U 06bEKTbI, HA KOTOpPble 3TU

Yrpo3bl HanpaBAeHbl.

PaccmoTpum aetanbHee 3T 06beKTbl U UCTOUHUKM:

nporpammHoe obecneyenue (MO) NorpaHNYHOro MapLpyTU3aTopa ceTM MHTepHET, KOTOPbIN OO/KEH B
3TOM cxeme BbINOAHATL QYHKUMM OpaHamayspa ANA NpPefoTBPALLEHMA HECAHKLMOHWMPOBAHHbIX
NPOHMKHOBEHMI Kak B O camoro mapwpytusatopa, Tak U B 1O nocneayowmx yCTPOMCTB,
noggep:meatowmnx npotokon IP. fBasetcA nepBbiIM 0O0BbEKTOM yrpo3 w3 cetn  WHTepHeT.
HenocpeAcTBEHHBIM UCTOYHMKOM ABAAETCA ceTb WMHTepHeT, O4HaKo BCAeACTBME HeLOCTaTOYHOM
3aWMTbl Ha MaplpyTusaTope 3TWM yrposbl OyayT HanpaBieHbl Ha BCe YCTPOWCTBA AAHHOW CeTw,
noageprrmsatome npoTokon IP. Tunbl 3TUX Yrpo3 MoryT 6biTb pPasMyHbIMK — 0T DDOS aTak, MMeroLLmX
Lenbio «3aBaUTb» KaHan B ceTu MHTEpHeT nyTem CO34aHUA MHOXKeCTBa OAHOBPEMEHHbIX Bbl30BOB,
TEM CamMblM NUWKB OObIYHbIX AaOOHEHTOB BO3MOMKHOCTM COBepLaTb HOPMAJibHble 3BOHKM, A0
LeneHanpaB/ieHHbIX BTOPXKeHUn B TenedoHHyo MHPpacTpykTypy VolP-nposaiigepa (SIP-cepsep, IP-
wnto3, SIP-tenedoHsbl). MpK 3TOM TakMe BTOPXKEHMSA OObIMHO He ABAAKOTCA MACCOBbIMM (TO €CTb He
CO3Lal0T aHOMANbHOW HArpyskM Ha 3Ty MHOPPACTPYKTYpy), UYTO He MO3BOJIAET OOHapPYKUTb MX
06bl4HBbIMK CcpeacTBamK, a TpebyeT npuobpeTeHMA, HACTPOMKM M MNOCTOAHHONO COMPOBOXKAEHMUA
cneuunanmsunposaHHoro MO, Hanpumep MO SBC;

KommyTaTop JIBC MoXKeT Kak npefoTBpawiaTb 4YacTb Yrpo3, Hanpuvmep, C NMOMOLLbIO OrpaHUYeHus U
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n3oNAUMKM TpaduKa B AAHHOM CEeTM C MOMOLLbIO BUPTyanbHbiXx noaceten — VLAN U npaBuabHO
OpraHn3oBaHHOM 3awmuTbl Ha 6a3e cnuckoB poctyna (ACL — Access List Classes), Tak U cay»uTtb
MCTOYHMKOM Yrpo3 B C/ly4yae HeA0CTaTOYHO HAaCTPOEHHOM 3aWuThl;

SIP-tenedoHbl (Kak nporpammuble, Hanpumep Brio, 3CX u T.n., ycTaHaBAMBaemble Ha nbom
NepcoHanbHOM KOMMblOTEpe, Tak M annapaTHble). 9TU TenedoHbl MOTyT BbiTb MCTOYHUKAMM YIPO3 KaK
BC/IeACTBME YMbILIAEHHbIX AENCTBUIA COTPYAHWKOB KomnaHuu nposanaepa VolP, Tak u Bcheactsue
HeAO0CTaTOUYHOM 3alMTbl 3TUX TenedpoHOB (MyTem B3/sOMa naposieit Aoctyna K HacTpoikam SIP-
TenedoHa). C Takux TenedpoHOB MOXKHO COBepLUaTh TeNedOoHHble 3BOHKM Kak Yepes ceTb MHTepHeT, Tak
n yepes ceTb onepatopa TOIM no mapwpyty — SIP-TenedoH B ceTn nposaaepa VolP, nfokanbHas ceTb
nposaiigepa VolP, kommyTtatop J1BC, IP-wnt03, KOMMyTaTOp NOTOKOB, YuperkaeHyeckaa ATC (PBX), E1-
nHTepdoeiic, cetb THOIM;

YCTPOICTBa cepBepHOli WHpacTpyKTypbl nposanaepa VolP (SIP-proxy, w3 VolP). SIP-cepsep
No3BO/ISIET NPOU3BOAUTL PErncTpaunto TesiepoHHbIX aDOHEHTOB KakK B CBOEWN JIOKA/JIbHOM CeTu, TaKk U
npeaocTaBAsATb yeayru TenedoHUM BHELWHMM aboHeHTam, HaxoaswWwmumena Kak B cetu TPOIM, Tak 1 B ceTu
IP. SIP-cepBep ABNsEeTCA OCHOBHbIM 371eMeHTOB ceTh VoIP, peanusyowmm ynpasneHme TeniepOHHbIMU
BbI30BaMM KaK B IP-ceTn, Tak n B TGOIM. UmeHHO Ha Hero B NepByto oYepeab HanpasBAAKOTCA Yyrpo3bl U3
cetn WHTepHeT (ckaHuMpoBaHMe nopTtoB 5060, 5061, 3aKpenneHHbIXx 3a npoTokosom SIP, noabop
naponeit pocrtyna K Web-ynpasneHuio SIP-cepBepom, YTO MO3BO/SET PErNCTPUPOBATb CTOPOHHUX
aboHeHTOB, pa3pellaTb UM Bbi30BbI B tobyto ceTb — TGOM naum IP, a TakkKe coBepluaTb Nt0bble apyrue
HeCaHKUMOHMpPOBaHHble aelicTBuA). Mo 3Tol npuunHe TpebyeTcA ocoboe OTHOWEHWE K 3awuTe
ynpasneHusa SIP-cepepom, 4To 06bIYHO HE BXOAUT B cTaHAapTHoe MO 06blYHbIX MapLIpPYyTU3aTOPOB U
TpebyeT AOMNO/NHUTENBHbIX PACX0A40B Ha NPUOBpPEeTEeHNe, HAaCTPOMKY W Noc/eaytollee CONpoBOXKAEHME
cneumanmsnposaHHoro Mo;

MapLIpyTU3aTop, NO3BONAIOWMIA OpraHM30BaTb NPONYCK TpaduKa Kak u3 IP-cetn (cetn UHTepHET mau
KopnopaTueHol nposaiaepa VolP) B THOM, Tak n n3 TpOM B ceTb IP.

2.12.1.1 KpaTtkuit aHanus yrpos ycnyram VolP

K TMNWYHbIM yrpo3am, HanpaBAEHHbIM KaK Ha 06bEeKTbl CeTEBOM MHPPACTPYKTYPbI, TaK U Ha KOHEYHble

yCTpoiicTBa (TepMMHana nonb3osartesen, cepsepbl VoOIP) MOXKHO OTHeCTU:

OTKa3 B O6C/1y>-|-(VIBaHMVI;
nogmeHa HOMepa;

B3/10M aKKayHTOB W reHepaumsa A40pPOororo MexayHapoaHoro Tpaduka yepes ToOM oT uMeHN aboHeHTa
CO B3/1I0MaHHbIM aKKayHTOM;

HEeCaHKLMOHNPOBAHHOE U3MEHEHME KOHPUrYpaLmK;
MOLLEHHNYECTBO CO CYETOM;

nepenpogaxa Tpaduka;

npocaywnsaHue Tpaduka;

npocaywnBaHue NeperoBopoB 1 ap.

HaseaHne 60/blIMHCTBA yrpo3 rosoput Camo 3a cebs. Yactb aTmx yrpo3s cBA3aHa C MPUYNHEHUEM

Heya06CcTB B NO/Ib30BAaHMM YCAYraMn UK € NOTepPen KOHPUAEHLMANbHON MHPOPMaLLUN.
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PaccmoTpum yrpo3sbl, CBA3aHHbIE C HAHECEHMEM MATEPUANIbHOIO ylLepba aboHEeHTY, a TaKKe MexaHU3Mbl
peanusaunmn AoCTaTOMHO PACcnNpPOCTPAHEHHOM Yrpo3bl, 3aKNOYaloLWenca BO B3/IOMe YYETHOW 3anuMcn aboHeHTa
VoIP 1 HeKoTopble mepbl 3aLLnTbl OT TaKUX Yrpos.

Mcnonb3oBaHMe B3IOMaHHOW YYETHOM 3aMMCK MOXKET NpecneanoBaTth Leun:
— HaHeceHWe MaTepuanbHOro yuiepba aboHeHTy, akKkayHT KOTOPOTO B3/IOMany;

— nonyyeHue cobCTBEHHOM BbIroAbl B3IOMLMKOM, Hanpumep, B c/iydae, ec/iv 4Oporne mexayHapoaHble
3BOHKHW Hanpas/ieHbl Ha HOMepPa, 3apernctpnpoBaHHble KakK N/iaTHbleé Ha CaMOro B3JIOMLWKUKa UK ero
COODOUHNKOB.

O6beKTaMM TaKMX Yrpo3 ABNAIOTCA:
— TepMuHabl NMoJib30BaTesIel C «KHEHaAEKHbIMUY NorMHaMmun/naponamm (Mapon No ymoadaHuio);

— SIP-cepBepbl C akkayHTamu aboHeHTOB, ynpaBaseMbimMm, Hanpumep, Yyepes (seb-uHTepdeichl).

2.12.1.2 MexaHU3Mbl peannsauum yrposbil

MpPOHMKHOBEHWE B CETEBYHO MHOPACTPYKTYPY NpoBaigepa VolP npoucxoanT A0OCTaTOYHO U3BECTHLIMU U
HEOAHOKPaTHO ONUCAHHbLIMMK B ceTh MHTepHeT cnocobamu:

— cHayana c IP-agpecoB, 3aKpenneHHbIX 4acTo 3a pPas/NYHbIMK 3apybeXHbIMM MNOACTABHLIMU MPOKCU-
cepBepamm, CKaHMpPYHOTCA NopTbl npoBaiaepa VolP, Hanbosiee YacTo uUcnosibayemble 418 NPOHUKHOBEHMA
(80, 445, 1433, 771 v ap.) C UENbIO NPOHUKHYTL Yepes 3TM NOPTbl B Pas/iNYHble YCTPOKCTBA npoBaliaepa
VoIP 1 noxuTutb norvHbl/napoan goctyna K ycayram SIP-tenepoHun mam kK Web-ynpasneHuto ycrpoicrs
VolP;

— O0bOBLEKTOM MPOHMKHOBEHMA CAyXaT YCTPOWCTBa, nogaepskuBatowme npotokon SIP (Hanpumep, SIP-
TenepoHbl B ceTM npoBaigepa VoIP), a ToyHee — [JaHHble Y4YeTHbIX 3anuceit aboHEeHTOB,
3apernctTpupoBaHHblie B 6ase AaHHbIX SIP-cepBepa (Homep TenedoHa, N0rMH M Napob);

— B YACTHOCTW, TaKMM YCTPOMCTBOM, 3apernMcTpupoBaHHbiM Ha SIP-cepBepe, morKeT ABAATLCA M daKe. 3aech
AN nua, NPOHMKatowero B ceTb nposaikgepa VolP, Ba)KHO y3HATb TenedoHHbIM Homep AbHOro
YCTPOWCTBA, 3aperncTpupoBaHHoro B 6ase gaHHbix SIP-cepBepa, 4TO6bl UCNONL30BATb B Aa/IbHENLLEM 3TOT
HOMep B KayecTBe Homepa aboHeHTa A npwu Bbixoge Ha TPOM (To ecTb BbiIxoauTb B THOM OT UMeHM
YCTPOICTB, ANs KOTOPbIX B ceTU npoBaiaepa VolP paspeweHa mapwpytusaums 8 THOIM);

— NPV SOCTUKEHWUM 3TOM LLeNU C yAaNeHHbIX YCTPOMCTB 3anycKatoTCa 3anpockl Ha YCAYrv, Hanpumep, NAaTHbIX
3apyberkHbIX HOMEPOB (goporne ycayrm MeaMLMHCKUX, IOPUANYECKMX KOHCYAbTaLWMA, YCAyr Cekc no
TenedoHy n T.n.);

— npoToKon SIP Mo CBOMM TEXHOIOFMYECKMM BO3MOMKHOCTAM NOAAEPHKMBAET COEANHEHMA TUNA TOYKA-MHOTO-
TOYKa, YTO NO3BO/AET OAHOBPEMEHHO OPraHM30BaTb HECKO/IbKO BbI30BOB MO Pa3HbiM HOMepam aboHeHToB
B, Npy aToM Homep aboHeHTa A 6yaeT yKasaH OAMH U TOT;

— TaK KaK MOXMLIEHHbIN aKKayHT aboHeHTa A fABAseTcA paspelleHHbIM Aans cetu nposakgepa VolP, 1o
ycTpoicTBa B ceTu nposaigepa VolP (w3 VolP, kommyTatop notokos, YATC), maplipyTusaums Ha
KOTOPbIX HAaCTPOEHA Ha NPOMNYCK BbI3OBOB € 3TOro Homepa B ceTb THOI, CNOKOMHO NPONYCTAT 3TW BbI3OBbI B
cetb THOMM;

— ATC B cetn onepaTopa TdOIl no cBOMM TEXHOIOTMYECKMM BO3MOXKHOCTAM He cnocobHa pas/iMunTb — KTO U
KaK 4acTo HabupaeT Homepa aboHeHTa b — peanbHOe yCTPOMCTBO B ceTu nposaraepa VolP nam ato Homep
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CreHepupoBaH yAaeHHbIM YCTPOMCTBOM Mo nNpoTokony SIP.

MNopobHas cMcTema NPOHUKHOBEHUS NoAAEP*KUBAETCA HAa MHoecTBe SIP-Proxy cepsepoBs (SIP-npokcu,
MCMNONb3YOTCA A1 MACKUPOBKMU CETEBOM aKTUBHOCTU U AOCTUMKEHUA aHOHMMHOCTH), JOCTYN K KOTOPbIM OTKPbLIT
¢ Ntoboro KomnbloTepa, TO ecTb € N06Oro KOMMbIOTEPA MOXKET ObITb PeannM3oBaH CUEHAPUA NPOHUKHOBEHMWS,
NoAo6HbIA ONMCaHHOMY BblLLE.

Uenn y nomobHoro poaa B3/7i0Ma, Kak npaBuno, OuHaHcoBble. [lpeaBapuUTEIbHO MOXKHO
3aperucTpupoBaTh NaaTHbIN TenedOoHHbIN HOMEP U COBEPLUMTL 3BOHOK Ha HEro C KaXKAoro n3 obHapyXeHHbIX
SIP-akkayHTOB. B3siom uenesoro SIP-cepBepa MoXKeT HecTu M bonee cepbesHble MNOCNeACcTBMA, TaK Kak
3/I0YMbIWNEHHMK MOAy4YaeT KOHTPOAb Hag ayTeHTudUKaumein n Tapudukaumen nonb3oBaTesNien, a TaKKe
MapLLpyTU3aLMen 3BOHKOB.

TexHoMorMyeckn noAobOHbIN CueHapuit MPOHUKHOBEHMA MOMKET ObiTb peanvM3oBaH C KOMMbHOTEPa,
HaxoadAwerocs B 060N reorpaduyeckolrt Touke 3eman (BKAKOYas KomMMbloTepbl B ceTu nposaingepa VolP).
Ba*KHO TO/IbKO Ha/iMuMe AOCTYNa C 3TOr0 KOMMNbOTEPA B ceTb MIHTEPHET.

Cuctema npokeu cepeepoB M C&C-cepBepoB, PeanunsyloWwmx daHHble CLLEHAPUM, NoayYuna HasBaHue —
BbotHet (ceTb poboToB). Hanpumep, M3BecTHas KomnaHus no paspaboTke aHTMBMpycHoro MO — McAfee
onybnnkosana Ton-10 cTpaH no Konnyectsy C&C cepsepos 6oT-ceTen [2].

Hanbonbluee Konnyectso aktuBHbIX C&C cepBepoB 60T-ceTeit pacnonaraetca B CLUA (631). Ha sBTopom
mecte - bpuTtaHckme BupruHckne OctpoBa — 237 C&C cepsepoB. HuaepnaHgbl -154. Poccma -125 C&C
cepBepos, lepmaHuna — 95 C&C cepsepos, Kopes - 81 C&C cepsep u LLsenuapua — 77 C&C cepsepos.

Takom po60T-cepBep MOXET C034aBaTb AECATKM U COTHU BbISOBOB B CEKYHAY MO 3apaHee BBeAEHHbIM
naaTtHbIM Homepam b, nNoactaBnAa B KayecTBe Homepa A, HOMepa " J'IOI'MHbI/I'IapO!'IM M3 B3/IOMaHHbIX
dKKayHTOB.

Mpy TaKOM NPOHMKHOBEHWWU WUCXOAHbIM IP-agpec KomnbloTepa, ¢ KOToporo 6bin 3anyweH nogo6HbIN
CLEHapMIn MPOHUKHOBEHMSA, CKPbIBAETCA M BMECTO HEro MpOKCM-cepBep MOACTaBAsfET CBOM ajpeca, 4To
3aTPYAHAET MOMCK 3/10YMbILLIEHHMKOB.

2.12.1.3 MeTtoapbl 3aWUTbl OT PACCMOTPEHHDbIX Yrpo3

Hanboblyo ONacHOCTb PACCMOTPEHHAA Yrpo3a npeacTaBadeT gna nposaigepa VolP, Tak Kak HaHoOCUT
emMy 3HauuTeNbHbI MaTepuanbHbll yuwepb. Mo 3Tol npuunHe nposaigep VolP B nepsylo ovepeap
3aMHTepecoBaH B WMCNO/b30BaHWM METOAO0B 3alMTbl OT TaKMX Yrpo3 C LLe/bl0 CHUMXKEHUA MaTepuanbHOro

yuiepba.

TpagMLUMOHHbIE MeToabl 3alWuUTbl ¢ Nomolblo ACL-CMUCKOB Ha MOTPaHUYHOM MapLUpPyTM3aToOpe WM
KommyTaTope JIBC B cnydyae ycayr VolP He gatoT goctaToyHoro apdekra no ciegyrowmm npuinHam:

— cnuckn ACL 06blMHO OCHOBaHbl Ha aHanuse uHbOpMaLMM B 3arofioBKax yposHAa L2/L3/L4, He
3aTparvean aHaaM3a NpuMKNagHbIX NPOTOKO10B, Hanpumep — SIP.

— 3HayeHus IP-agpecoB, C KOTOPbIX MPOM3BOAMTCA MPOHWKHOBEHME B ceTb npoBangepa VolP, He
OCTatoTCA NOCTOAHHBIMW U 3apaHee HensBecTHbI NpoBaiaepy VolP.

I'IoaTomy NY4UWYOo 3aWnTy obecneunsatoT MeTo4bl, OCHOBAHHbIE Ha 6onee I'I'ly6OKOM daHannise BxogAawnx
NaKeToB, Hanpmnmep, C UCNOJ1Ib30BaHNEM TexHonoruni DPI.
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MporpammHoe obecneyeHune, nogaeprkmpatowee DPI, nossonseT aHanuMsMpoBaTb cogep:kumoe SIP-
3anpocos, onpesenas agpeca aboHeHToB b 1 yacToTy BbI3oBOB OT aboHeHTOB A. Baarogapa aton nHpopmaumm
MOKHO MOCTPOUTbL aNTOPUTMbl aHA/IM3a aHOMaIMIM BO BXOAALLEM TpaduKe.

Hanpumep, ecam BbI30Bbl OT OAHOMO W TOFO *Ke aboHeHTa A NOCTYNatoT Yalle Yem 2-3 BbI30Ba B CEKYHAY,
MOXHO cAenaTb BblBOA, YTO abOHEHTOM A ABAAETCA He peasnbHbli TEPMMHAA, @ NPOrpamma-poboT M3 KaKoM-
nmbo botHet. Ocrtaetca TonbKo onpeaenntb IP-agpec, ¢ KOTOpPOro MOCTYNWAM [AaHHble BbI30BbI, U
3a06/10KMPOBATb BbI30BbI C 3TUX IP-agpecoBs, Hanpumep, BHecs mx B cnncku ACL.

MopobHoe MO uMmeeTcA Ha MHOMECTBE CMNeunanmsmpoBaHHbix ana VolP ceten 6paHamayaspax,
Hanpumep, Ha 6a3e SBC-KOHTpONNEPOB.

OaHaKo MO MnpuYMHE BbICOKOW cToMmocTn Takoro [0, Tpebylowero AocTaTtodHOM KBanudwuKaumm
agMMHUCTPaTOpa, MHOorne npoBanaepbl VolP npeHebperatoT Takol 3alUTON, 33 YTO BNOCNEACTBUM NpuaeTca
pacniaynBaTbCA MaTepmasibHbIM ylLepbom, HaHECEHHbIM B3/IOMOM aKKayHTOB.
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YACTb 2. NPOLEAYPbI NO HACTPOWUKE
TAU-36/72.I1P

Hactpolika TAU-36/72.IP BbiNONHAETCA B CTPOrOM COOTBETCTBMM C Mpoueaypamu, W3N0XMKEHHbIMU B
OaHHOM pyKOBOACTBE.

O6Wwmin NopPsAAOK HACTPOMKKN, U3NOXKEHHbIW B OCHOBHOM npoueaype TAU-Main, oTobpakaeT oCHOBHble
Wwarn no HacTpoMKe W33 U CBA3b C AeTajlbHbiMK MNpoueaypamMu, OTPaXKAOWMMM MPOLECChbl HACTPOMKK
OTZe/IbHbIX 3/IEMEHTOB.

B P.2xx oTpakatoTca getasbHble NpoLeaypbl HACTPONKM OTAENbHbIX 3/IEMEHTOB TPAHCNOPTHOM CETU.

B P.3xx oTpakaloTcs AeTa/ibHble Mpoueaypbl HacTPOMKM OTAE/bHbIX 3/1€MEHTOB OCHOBHbIX CEpBUCOB
VolP (curHanunsaumm n peyesbix CEPBUCOB).

B P.4xx oTpakaloTcs AeTasbHble NpoLeaypbl HACTPOWKM A0ONOAHUTENbHbIX cepaucos ([BO).

B P.5xx oTpaatTca AeTasibHble Npoueaypbl HACTPOMKN CUCTEMbI MOHUTOPUHIA U YIPaBAeHUA.

1 HASHAYEHUE ABOHEHTCKOI'O VOIP LLU/IO3A

TAU-72/36.IP — 310 aboHeHTCKuI Wwnto3 IP-tenedoHMM, MCNoNb3YyoWMIA ANa NoAKAoHeHna K IP-cetu
onepartopa uHtepdeiicol IP/Ethernet.

YCTpoCTBO npeobpasyeT aHaNoroBble peyeBble CUrHaibl OT TenedOoHHbIX annapaToB, BK/OYAEMbIX
aHanorosble NMOpPThI W33, B LMPPOBbIE NaKeTbl AaHHbIX A8 nepeaayn no IP-cetam.

TAU-72/36.1P npeagHasHaveH Ans opraHusaumnm IP-tenedoHnm B *Kubix AO0MaX M ODUCHbBIX NOMELLEHUSAX.

MpumeHeHne wnwo3a TAU-72/36.IP Ha 3Tane nepexoga ot ceteir TDM kK cetAam NGN coxpaHuT
nMmetoLLytoca MHOPACTPYKTYpy ceTu n obecneymT BbIXos aHa0roBbix aboHeHTOB B IP-ceTu.

ABOHeHTCKMIA Wwito3 TAU-36/72.IP moXeT 6biTb MCNOAb30BaAH B C/EAYIOLLMX CETEBbIX KOHPUTypaLUaX.

Mocobue no Hacmpolike MHozornopmossix wto3os TAU 129



D ELTEX

2 KOHOUTYPALUA CETU. UICNOJSIb3OBAHUE TAU-72/36.1P B KAYECTBE
ABOHEHTCKOI'O BbIHOCA

B atom cnyyae TAU-72/36.IP BbinonHAeT OGYHKUMM LWAO33 MEXAY aHaaorosbiMu TenedoHHbIMU
annapatamuM UM yaaneHHon ATC, cBf3aHHbIMKM Mexay coboit no |P-cetn. ABOHEHTCKME NOopThbl W33
pPerncTpupyloTca Ha nporpammHom KommyTaTope Softswitch mnu SIP-cepsepe. Ycnyrn OBO B Takoin cxeme
NPMMeEHEHWA NPeAOCTaBAAITCA NPOrPaMmHbIM KOoMMyTaTopom/SIP-cepBepom.

2.1 YnpouweHHasa cxema cetu

PucyHOK 2.1 — ABOHeHTCKUit BbiHOoC TAU-72/36.1P

B AaHHOM cxeme onyLeHbl MHOTME HacTpauBaemble 3/1IeMEHTbI CETH, KaK B cocTase wJo3a TAU-72/36.1P,
TaK U B APYruX ceTeBbIX YCTPOMNCTBAX.

HacTpoiika Bcex ceTeBbIX 3/1eMEHTOB M NapamMeTPoB A0J/KHA NPOU3BOANTLCA CTPOrO COrIaCHO NPOEKTY, B
KOTOPOM NPUBOAMTCA TOJIHbIA COCTaB HacTPaMBaeMbIX CETEBbIX 3/IEMEHTOB M MapaMeTpoB COMNacHo

noapobHon cxeme ceTu.
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2.2 NMpumep KOHPUrypaumum cetm ¢ ucnosib3oBaHme aboHeHTckoro VolP wni3a

YpoeeHL ynpasneHns NTP
ycnyramu
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e areparoR T ) 4 ‘ ‘ ‘ ‘
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-~ TpON
NeNa 269xxxx IP-ceTb npeanpuAaTHA |

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: SIP TA

PucyHoK 2.2 — ®usnyecknin ypoBeHb ceTu

Ha pgaHHOM cxeme nsobpaskeH pusmyeckuii cnoi (yposeHb L1 OSI), oTpaskatowmii ypoBeHb GpU3NYECKUX
nHTepdelicos, Tononornyeckme ceasm yposHa L1 OSI, a Takxke IP-agpeca ceTelt U Homepa TenedoHOB B CETU
ToOMN-TDM u B cetn VolP.

Ons 6onee rnyboKoro MOHMMaHMA MNPOUCXOLALMX NPOLLECCOB OOMEHA MeXKAy 3/1eMeHTaMKu CeTw,
0oTO6PasUM BUPTYasibHbIE C/IOW, OTPaXKatoLme NPOTOKO/IbHbIE YPOBHM Wto3a TAU-72/36.1P ot yposHs L2 OSI u
Bbiwe (cm. PucyHok 2.3).
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YpoBeHbL ynpaBneHus
ycnyramu
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TDM-CBTI: onepartopa

NeNe 269xxxx

| |TAU-36!72.IP

G.711 G.711 o g % &
0 RTP|“ | 2|52
0 UDP \ TCP
0 P
NeNe 300...335 0
ZWnTepd. Ethernet
@7 {ananor.) |
[

PucyHok 2.3 — OTobparkeHune npuknagHbix npotokonos (SIP, RTP, SNMP u gpyrue)

. 4
ESR-200
IP-CeTs 10.10.0.0

S

J,/’-i-fq)on 3 I::::::\ —————————————— i

,

CMES 2124

EMS

: Cepaucu DHCP

H"-\-\.
MES 2208

IP-ceTb onepa'ropa|

SIP TA

[aHHbIN PUCYHOK OTpakaeT pasHoobpasue NPOTOKOM0B, NOAAEPHKMBAEMbIX LWIO30M KaK CO CTOPOHbI

TdON-TDM, TaK u co cTopoHbl IP-ceTu.

PUCYHOK He oTpaxaeT BupTyanusaumio ypoBHa L2 (VLAN -—
rapaHTuposaTb 6e30nacHOCTb U KauecTBo TesnedpOoHHbIM cepsucam B IP-ceTu.

IEEE  802.1p/Q),

No3BONIAOLWYIO

B pamKax pacCMOTpeHHOM ceTeBOW KOHOMrypaLMmM BO3SMOMKHO MpPeaocTaB/eHNe, KaK OCHOBHbIX YCAyr
TenedoHUN, TaK M AOMONHUTENbHBIX, NoAdepXuBaembix nnbo cpeactsamu wnwosa TAU-72/36.1P, nunbo

cpeactBamm Softswitch nam SIP-cepeepa.
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2.3 MectononoxeHue wnto3a TAU B cetn

Softswitch IP-ceTb |
ECSS-10 oneparopa|

jonepartopa

PucyHok 2.4 — Mecto wnto3oB TAU B CTpyKType ceTelt cBA3M.

TAU-36/72.1P
Teon IP-ceTb
G.711 G.711
0 RTP 8 =
oo g S =
@ Q % E
0 b=
0 UDP / TCP
0
0 Ethernet
Z-UHTtepo. FE
(aHanor.)
Z

PucyHok 2.5 — cTteKk npoTokonos wato3a TAU

YuutbiBaa mectonosioxeHune wao3a TAU-72/36.1P (mexay T¢OM u IP-ceTbio), a TaKKe cocTas
NPOTOKONOB M MHOroobpasue napameTpos, noaaep:kmeaembix TAU-72/36.IP (oT ¢umanyeckoro yposHa OSI L1,
00 TMpPOTOKOJIOB MPUKNAAHOTO YPOBHA), HeobxoaMmo cnefoBaTb MNOPAAKY MO  HACTPOMKe 3/71eMeHTOB
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NPMBEAEHHbIX CXEM U CEPBUCOB, M3/IOKEHHOMY B OCHOBHOM npoueaype TAU-Main, a TakKe B npouegypax
HaCTPOWKM OTAE/IbHbIX 3/1EMEHTOB.

Taknum 06pa3om, y4UTbIBAEM, YTO:

1. Wno3 TAU HaxoguTca mexay TpaguumoHHoi TDM TenedoHHOM ceTblo, NpeaocTaBaAloLEen
ycnayru aHasnorosoi TenepoHMm aboOHeHTaMm, MOAKAYEHHbIM 4epe3 z-uHTepdeicbl n  VolP-ceTbio,
npeaocTasastowen ycayru IP-renedpoHmm aboHeHTam, HaxoaawmMMcs B npeaenax IP-cetn.

2. B wnto3ze TAU peanusytotcsa ycayrm Kak tenedoHuM, TakK U TPAHCNOPTUPOBKU MHOPMaLUn
nosepx ceTu IP.

B cBA3M € 3TMM B pamKax wato3a TAU HeobxoaAMMOo HacTpamBaTb Kak TenePoHHY0 MHPPACTPYKTYPY, TaK U1
TpaHcnopTHyto IP-ceTb.

MepBMYHbIE HACTPOMKM LW/O3a, MNOCTYNUBLUErO C 3aBOACKMMM HACTPOMKaMM, NPOU3BOAATCA OKaNbHO
yepes KOHCOMbHbIM nopT RS-232 nmbo uyepes Web-koHdurypatop, ucnonb3ya paedonTHbin |P-agpec
(192.168.1.2).

Mocne Toro Kak yepes KOHCO/1IbHbIN NOpPT BbINOJZIHEHDI HaCTpOVIKM naponeﬁ AO0CTyna K W3y, a TakxKe
YCTaHOB/1€HbI IP-ap,peca, COOTBETCTBYHOLWMNE CeETEBOMY OKpPYXKEHWUIO, p,aaneﬁLume HaCTpOl\;IKM WwAK3a MOXHO

BbINONHATL YAaNeHHO no IP-ceTn, Hanpumep, yepe3 Web-koHpurypartop.

Mpumep 1 NOPAAOK HACTPOEK LWUO3a NPUBEAEH Ha PUCYHKe, PUCYHOK 2.6:

OHELTEX

PykoBopacTeo
no HacTpoiike
TAU-36/72.1P

k.

TAU-Main. OcHoBHan npoueaypa HacTpoitku wnosa TAU-72/36.1P

P.001. Mpoueaypa HACTPOHKM AOCTYNA K WAIO3Y. » P-001. poueaypa HacTPORKM AOCTYNA K W03y
P.2xx. I'Ipoue.u,vpbl HacTpowy IP-ceth. P-001.C. HacTpoMKa QOCTYNE K WAK3Y YEpEes P-001.W. HacTpolKa AOCTYNE K WA03Y YEpEs
wHTEpdeic CLL. (M.6.4) uHTEpdenc Web. (11.5.1.6.6)

P.3x. MNpoleaypsl HACTPOWKW OCHOBHbIX cepBucos VolP

1 Mesinenas 2 ibdcarrl
TALL

(cHrHanW3aLMK N peYeBssIx Cpri‘ICDB}.

P.4xx. Mpoueaypbl HACTPONKKW AONONHMTENbHBIX cepBUCcoB (4BO).

P.5xx%. MpoUeaypbl HACTPOMKK CUCTEMBI MOHUTOPUHIA W YNPaBAEHKA.

PucyHok 2.6 — Mprmep B3anmoaencTBnA npoLieayp HacTpoikm witosa TAU-72/36.1P.
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3 TAU-MAIN. OCHOBHAA MPOLEAYPA HACTPOMKMU LLU/IO3A TAU-72/36.IP

Mpoueaypa TAU-Main aBnseTca rnaBHOW npoueaypol HacTPOMKWM LW/k03a M onpegenser cocTas
OCTa/IbHbIX Mpoueayp U CBA3M C HUMMU.

TAU-Main. OcHOBHas npoueaypa HacTpoiiku wa3sa TAU-72/36.IP

OnucaHue npoueaypbl KommeHTapum
1. Mpoueaypa HAaCTPOMKM AOCTyNa K LWALO3Y Mepexoa K npoueaype P.001.
2. Mpoueaypbl HacTpoliku IP-cetu Mepexoa K npoueaypam P.2xx.

3. Mpoueaypbl HaCTPOWMKM OCHOBHbIX cepsucoB VolP | Mepexop K npouegypam P.3xx.
(curHanmsaumm n peyesbix CEPBUCOB)

Kaxkpan npoueaypa umeet popmanbHoe NpeacTaBNeHUE B BUAE:

— HasBaHue npoueaypbl (P.XXX) — yKa3blBaeTcA CUMBOIMYECKOE MMA MpoLeaypbl, oTobparKkatouiee
OCHOBHOE €€ Ha3Ha4YeHMe U ee YCNOBHbI HoMep.

—  ®YHKULUU — OCHOBHbIE PYHKLMN, BbINOAHAEMbIE AaHHOW NpoLeaypou;

— KpaTkoe onucaHue npoueaypbl — TEKCT U PUCYHKM, NOACHAIOLLME OCHOBHbIE AeTanu
[JaHHOW npoueayps;

— KommeHTapuum M npumeyaHUs — KOMMEHTAPUM M CCbINKM Ha AOMNOJHUTENbHYIO
MHPOPMaUMIO, OTHOCALLYIOCA K AaHHOW npoueaype;

— [DeiictBMA M napameTpbl Npoueaypbl — ONUCaHWe NopsAAKa BbINOSHEHWUA AENCTBUIA U
napameTpoB B AaHHOM npoLeaype;

— Mpumepsbl npoueayp — Nnpumepsbl Npoueayp C KOHKPETHbIMW 3HAaYEeHUAMU NapameTpoB
(ucnonb3ytoTcs, ecam 3To HeOBX0ANMO).

3.1 P.001. Npoueaypa HACTPOIMKKN [OCTYNA K LUAIO3Y

®dyHKUMYK, BbINONHAEMbIEe AAHHOW NpoLeaypoi

Mpoueaypa wucnonblyetrca A1A OpraHUsauum AoCTyna K YNpaB/ieHMIO LW/AK30M aAMUHUCTPATOPOB
AaHHOTO WAK3a U Apyrux aunu,.

KpaTkoe onucaHue npoueaypbl

HacTpoliky goctyna aAMMHUCTPATOPA K YNpaBaeHUIO LWI030M MOXKHO NPOU3BOAMUTL Yepe3 uHTepdeiic
KoMaHAaHol cTpoku (CLI), cnegys npoueaype P.001.C, cmbo yepes Web-koHdurypatop, cneays npoueaype
P.001.W.

KommeHTapum n npumeyaHusa

TAU nmeeT 4 ypoBHA aBTOPU3ALMK C pasHbIMUM NpaBamu goctyna yepes Web-koHdurypartop:
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1. AgmuHucTpaTop — admin;
2. CynepBaunsep — supervisor;

3. OnepaTop — operator;

4. Nonb3oBaTens 6€3 npuBuNernin — viewer.

DeiicTBua n napameTpbl npoueaypbl

P.001. Mpoueaypa HaCTPOMKKM A0CTyNA K LWAKO3Y

P-001.C. HacTpolika goctyna K L3y yepes

nHtepdelic CLI (MN.6.4)

P-001.W. HacTtpoiKa gocTyna K wWnto3y yepes UHTepdeinc

Web (M.5.1 1 N.5.1.6.6)

OnucaHue
npoueaypbl

KommeHTtapum

OnucaHue npoueaypbl

KommeHTapum

1. MoakntounTh
KOMMbIOTEP K WALO3Y:

- HY/Ib-MOAEMHbIM
Kabenem COM-port
KoMMbtoTepa K nopTy
«Consol» wnto3a TAU-
72/36.1P

nnn

- Ethernet-kabenem K
Ethernet-nopty wanto3a

ONA HACTPOMKM
yepes COM-port

ONA HAaCTPOMKM
yepes telnet

1. AnAa KoHOUrypu-
poBaHua TAU
HeobxoaMmo
NOAKNIOYUTLCA K HEMY
yepes web browser,
Hanpumep: Firefox,
Internet Explorer

2.3anyctutb Ha MK Hanpumep, 2. 3aBoackol IP-agpec MNocne BBepgeHuA IP-agpeca
TEPMUHAJIbHYIO putty.exe ycTpoiictea TAU - YCTPOMCTBO 3aNpPOCUT UMS
nporpammy. 192.168.1.2 nonb3oBaTenda v Naposb

MacKa ceTu

255.255.255.0
3. Hactpoutb 3. MNpu nepsom 3anycke OaHoBpemeHHo K Web-
¢dusnyeckoe MMA MoJsib30BaTesiA: KoHdurypaTopy TAU moxkeT
NoAKNOYeHMe K admin, 6bITb NOAKAOYEHO 4
Lto3yY: CKOpPOCTb naponb: rootpasswd nosib3oBaTens

nepegaym

- yepe3 COM-port:

115200, dopmart
OaHHbIX 8 buT,
be3

naputeTa, 1 6ut
cTonosbin, 6e3
ynpasneHua
NMOTOKOM

IP-agpec npu
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yepes telnet: 33aBOACKUX
YyCTaHOBKax
192.168.1.2,
nopt 23.
4. Haxkatb Enter. 4. Ha TepmunHane A3bik Web -KoHuUrypatopa:
agMUHUCTpaTopa
Ha sKkpaHe nosasuTca NOABUTCA MEH!O, Web-koHdurypaTtop
HaAMUCb: oTobparkatoLLee no3sonseT BblbpaTb OANH U3
CUCTEMHYIO ABYX A3blKOB UHTepdelica:
3k 3k 3k 3k 3k 3k sk ok sk ok ok %k sk sk sk sk sk ok k VIHd)OpN\aU'VII'OOTAU ”PyCCKUﬁ(RU)" U
(System info). "AHenulickuli (En)".
TAU-72 FXS Gateway
Bo usbexKaHue [nAa cmeHbl A3bIKa
3k 3k 3k 3k 3k 3k sk ok sk ok ok %k sk sk sk skosk ok k o
HeCaHKLMOHMPOBAHHOTO nHTepdernca HeobxoaMmo B
) J0CTYNa Npu 3aronoske Web-
fxs72 login: nansHeiiLeit padote ¢ KoHpurypatopa (cnpasa)
. YCTPOMCTBOM BblOpaTb COOTBETCTBYHOLLYIO
Beect admin
pekomeHayeTcA CCbIIKY
Mpn 33BOACKNX WU3MEHUTb NapoNb
YCTAHOBKax Naposb He (pasden 5.1.6.6)
TpebyeTca
5. BBectn KOmaHay 5. Unankauma CocTosHue nHguKkartopa *
passwd. nsmeHeHuin B Web -
KOHoUrypaTope: Cumson * | CaenaHbl
Ha aKpaHe nosasutca KpacHoro N3MEHEHMA B
HaANUCb: Web-KkoHburypaTop uBeTa KoHUrypaumm,
noaaeprkmsaeT HO KOHOUrypa-
> passwd WHAMKALUIO HaIMuunA LMA He coxpaHe-
M3MEHEHWI B Ha Bo flash
Changing password for KOHOUIypaLyK, KoTopas
admin oTobpaskaeTca B OtcyTctene | He 6bi10
3aronoBKe UHTepodelica cumBona * | USMeHeHul B
New password: KOH)UIypUpoBaHUA KoHUrypaumum
(TAU-72.IP/TAU-36.1P nmbo
WEB configurator) npousseneHHble
cumBosiom * N3MeHeHus
6b1n
COXpaHeHbI BO
flash
6. BeecTtn naponb, 3anuwurte u 6. Mocne cmeHbl
3anomHuTe ceTeBblx HacTpoek WEB-

HaXkaTb <enter>,
noaTsepanTb Napob,
HaXkaTb <enter>.

Ha sKkpaHe 6yaet
cnegytoulee:

HOBbIA Naposb!

cny»ba Ha ycTponcTee
6yAeT aBTOMaTUYECKM
nepesanylueHa,
BC/NeACTBME Yero nocae
NOAK/YEeHNA No
HOBOMY agpecy
CMMBOAN* UCYE3HET, HO
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> passwd

Changing password for
admin

New password:
Retype password:

Password for admin
changed by admin

Oct 15 10:25:50 tmip
auth.info passwd:
Password for admin
changed by admin

npv 3TOM B
KoHduUrypaumm byayt
NPUCYTCTBOBATbL
U3MEHEHUs, He
coxpaHeHHble Bo flash

7. Ecan naponb He
npuMeHunIcs,
HeobxoaMmo
npoBepuUTbL
cogepxumoe daina
passwd.

[na atoro:

- nepentu B linux-
KOHCO/1b, BbIMOJHMB
KomaHay shell,

- OTPEenaKTMPOBaTb
$aiin BCTPOEHHbIM
peaakTopom joe.

B cTpoKy naponsa ans
nosib3osartens admin
[00aBUTb CUMBO «X».

Bo3morkHO, ecnm
L/03 Obin
nepenpoLInT co
CTapbIx Bepcui
MO co cTapomn
dainosomn
CUCTEMOIA.

NepemeleHune
Kypcopa
ocylecTeaAeTcs
CTpeNKamu,
BbIXOA, U3
penaktopa bes
COXpaHeHus
N3MEeHEeHUN
ctrlrc, ¢
coxpaHeHnem
N3MEHEHUN
ctrlr(kx)): joe
/tmp/etc/passwd

Copepxumoe
daina go
pefaKkTMpOBaHMA:

admin::0:0:
admin:/
admin:/bin/sh.

Copepxummoe
daiina nocne
pefaKTMpPOBaHMA:

admin::x:0:0:
admin:/

7. U3ameHeHue naposnen
aoctyna yepes Web
KOHUrypaTop —
Password (n. 5.1.6.6).

YcTaHoBUTE Naponu
A0CTyNa K ynpas/ieHuo
TAU ana nonb3oBaTenem
C pa3HbIMK NpaBamu.

TAU nmeet 4 ypoBHA
aBTOpU3aLUK C
pa3HbIMKU MpaBamu
aoctyna vepes Web-
KOoHghuzypamop:

1. AMUHUCTpaTop -
admin;

2. CynepBamsep -
supervisor;

3. Onepartop - operator;

4. MNonb3oBaTtens 6e3
npusunerum - viewer

MoameHto «lMapoau»
(«Passwords») 8 meHo
«CepBUCHbIe (hyHKYUU»
npeaHasHayeHo ans paboTbl ¢
naponsamu Aoctyna K
ycTpoiictay Yepes Web-
KoHghuzypamop.

MpaBa nonb3oBaTenem:

admin — vimeeT NONHbIN
OOCTYM K YCTPOWCTBY;

supervisor — iMeeT J0CTyN Ko
BCEM NapameTpam YCTPOMCTBa
B PeXKMME «TONbKO ANA
YTeHUAY;

operator — vimeeT [oCTyn ANA
MOHWTOPUHIa YCTPOMCTBA,
NPOCMOTPA CUCTEMHO
nHbOopMaumK, a TakKe ann
KOHOUrypupoBaHua
NPOTOKO/10B, HACTPOEK
MapLLpyTU3aLmm,
abOHEHTCKMX NOPTOB U rpynn;

viewer — umeet goctyn ans
MOHWTOPUHIa YyCTPOMCTBA U
NPOCMOTPA CUCTEMHOM
nHpopmauunm
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admin:/bin/sh.

8. CoxpaHutb 8. [lna cmeHbl goctyna Cm. 5.1.6.7 «CmeHa
HaCTPOMKM KOMaHAOM HeobxoAMMO yKas3aTb nonvzosamesnedi»
save COOTBETCTBYHOLIME UMA

nonb3osartend (admin,
operator, viewer) u
naposb

9. MepesarpysnTb
wnto3 KOMaHA0M1
reboot -f.

Ona Toro ytobbl W03 6bin BUAeH B Bawen IP-ceTn, a Takke 4TOoObl AasbHEWWIAAs HACcTpPolKa moraa
Npoun3BOAUTLCA YAANEHHO, HEOBXO0AMMO BbINONHUTL NPOLLEAYPbI, CBA3aHHbIE C HAaCTpoIKol IP-ceTn («Cemeabie
HacmpolKu»).

3.1.1 CeteBble HacTpouKu — Network settings

Mopagok HacTpoiku wnio3a TAU-72/36.IP u cepsucos

Mepes HaYanoOM KOHOUIYPUPOBAHMA 31IEMEHTOB CETU HEODXOAMMO BbINONHWUTL TpeboBaHuA pasgena 4
«Obuwue pekomeHOayuu npu pabome co wn3om» W pasgena 5.5.1 «KoHguaypuposaHue ycmpolicmea»,
NMO3HAaKOMMBLUMCL MpPU 3TOM € ocHoBamu Web-KoHourypuposaHma u cTpyktypoit Web-koHurypatopa ana
TAU-72/36.1P [14].

B yacTHOCTW, HeobXxOAMMO MO3HAKOMMUTbCA C COCTaBOM M OMUCAHMEM OCHOBHbIX BKA3AOK MEHIo
HacTpoliku wato3a TAU-72/36.IP.

Hactpoliky anemeHToB VOIP-Ww03a M cepBMCOB B pamKax cxem (cm. PucyHok 2.2..PucyHok 2.4
Heobxo4MMO Ha4yaTb C obuen KoHdurypaumm IP-cetm cornacHo pasgeny 5.1.1 «Cemesble Hacmpolku —
Network settings» [14].

Lienb HacTpoiiku anemeHTOB MmeHIo «CeTeBble HacTpoku — Network settings»

CeTeBble HAaCTPOMKM NO3BONAIOT:

— BMWCaTb KOHOUTYpUpPYEMbIN W03 B agpecHoe NPOCTPaHCTBO cyllecTBytowwei IP-cetu (IP-agpeca, macku,
CTaTUYECKME MApLUPYTbI);

— €o034aTb (Npy HeobxoAMMOCTM) NlyyliMe YCNoBUMA A/A nponycka Tpaduka VolP B IP-ceTn ¢ nomoLbto
HacTpoiKku napameTtpoB VLAN-nogceten;

— HacTpouTb cepsucbl DNS, SNMP, Syslog, NTP, ACS, aBToobHOBNEHME.
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Mepen HACTPOWMKOW KaXKZOro 3/ieMeHTa WJ/o3a WaM cepBuca HeobXxoAMMO O3HAaKOMMUTLCA C COCTaBOM
3/1IEMEHTOB B HacTPOliKe CeTU U CepBUCOB — CM. Tabn.2.1:

Tabnnua 2.1 — CocTaB 3/1EMEHTOB A/19 CETEBbIX HAaCTPOEK

MeH1o (engl) MeH1o (ru) OnucaHue

Network settings CeTeBble HaCTPOMKM HaCTPOMKM CceTeBbIX MapaMeTpOB YCTPOMCTBA

Network CeTb HaCTPOMKa NapaMeTpoB CETU

VLAN conf VLAN KoHourypauyma VLAN

Route Tabnuvua mapLupyTmsaumnm HaCTPOMKa CTaTUYECKMX MApPLLPYTOB

Hosts DNS xocTbl HacTpoiKa nokanbHoro DNS-cepBepa

SNMP SNMP HacTpoiKka SNMP-areHTa

Syslog KypHan HacTpoiiKa syslog-cepsepa

Firewall BpaHngmayap HaACTPOMKa CNUCKA pa3peLleHHbIX 1
3anpeLeHHbIx IP-aapecos

NTP NTP HacTpomKa npoTtokona NTP

ACS ACS HACTPOMKM MPOTOKOAA MOHUTOPUHIA U
ynpasneHua ycrponctsom TR-069

Uatoupdate ABTOO6OHOBNEHME HaCTPOMKa aBTOMATUYECKOro 06HOBAEHMA

3.2 P.2xx. MpoueAaypbl HacTpoiiku IP-ceTn

DYHKUUM
[aHHble npoueaypbl 06€CneymBaloT «BUAMMOCTbY LW/KO3a B CETEBOM OKPYYKEHUU U NO3BOJIAT BbINONHATL
OCHOBHble AeicTBMA B IP-ceTn Kak camomy LWAto3y (MapwpyTusauma nakeToB B IP-ceTn, U30AAUMA Pa3NNYHbIX

BMA0B TpadumKa no pasHbiM VLAN, CMHXPOHM3ALMA YacoB U T.4.), TaK YU aAMUHUCTPATOPY C AAHHbLIM LLU/IO30M
(moHuTOpMHT SNMP, ocHOBHbIe AelCTBUA NO MHGOPMaLMOHHOM 6e3onacHoCTU U 4p.).

KpaTkoe onucaHue npoueaypbl

[na HacTpolKM Npoueayp M3 nepedHa P.2xx HeobxoamMm npeaBapuUTenbHbI NPOEKT IP-ceTn, B KOTOpOMm
AONKHbI BbITb ONpeseneHbl cneaylolme napameTpbl:

— BauKalilee ceTeBoe OKpyKeHue IP-wto3a (KoMMyTaTopbl, MapLIPYTU3aTOPbl, CEPBEPLI U AP. SNEMEHTbI
CeTU, C KOTOPbIMM N Yepe3 KOTopbIX ByAeT «0bLaTbeca AaHHbIN W03 B IP-ceTn»);

— IP-apgpeca 1 macku Bcex aNeMeHTOB JlaHHoM ceTu (BKatouvas cepsepbl DNS, DHCP, NTP u ap.);

— napameTpbl VLAN (NeVID, knacc ob6cnynuBaHuaA, Nnonoca NponyckaHMa Ana KaxKaoro suaa tpaduka).

KommeHTapum n npumeyaHusa

[ononHutenbHas MHbopmauusa, HeobxoAMmas ANA HACTPOMKM AaHHbIX Npoueayp, COAEPHMUTCA B
pasaenax:

OcHosbl IP-agpecaunn. Cetn, noaceTu, Ha3HAYEHME MACOK;

— OcHoBbl IP-mapuipyTrnsaumu;

OcHoBbl TexHoNorMu Ethernet;
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— TexHonorua VLAN.

[OeiicTBuA 1 napameTpbl Npoueaypbl

Mpoueaypbl M3 nepeyHa P.2xx. COOTBETCTBYIOT MNyHKTaM MeHlo «Cemesgblie Hacmpoliku (Network
settings)» B Web-koHourypaTope wnto3a TAU-72/36.IP.

OCHOBHble AENCTBMA M MapameTpbl OMMCaHbl B JIOKA/ibHbIX Mpoueaypax, NOCBALWEHHbIX HacTpolKe
cTaTMyeckon mapwpytusaumm, VLAN, xoctos, DHCP, NTP u gp.

P.200. Mpoueaypbl HacTpoku IP-ceTn.

MeH1o (engl) MeH1o (ru) OnucaHue Paspgen P3 NeNe
npoueaypbl

Network Cetb HACTPOMKa NapameTpPOB CETU 51.1.1 P.210.

VLAN conf VLAN HacTpomKa napametpos VLAN 51.1.2 P.220.
KOHUrypaumsa

Route Tabnunua HaCcTpoMKa CTAaTUYECKUX 5.1.1.3 P.230.
MapLpyTmM3aumm MapLipyTOB

SNMP SNMP HacTponka SNMP-areHTa 5.1.1.5 P.250.

NTP NTP HacTpomKa npoTtokosa NTP 5.1.1.8 P.280.

3.2.1 P.210. NMpoueAaypbl HAaCTPOIKK NapameTpos IP-ceTn

DYHKUUM
[daHHble npoueaypbl MNO3BOAAKT BblbpaTb cnocob HasHayeHus |P-agpecoB (cTaTUYECKUMIA UMM

OnHamuyeckunin nocpeactsom DHCP-cepBepa), a TakKe 3agaTh |IP-agpec AaHHOro wWto3a (Npu cTaTUYeckom
HasHayeHun).

KpaTkoe onucaHue npoueayp
Mpu BbIBOPE AMHAMMYECKOrO HasHayeHua [P-agpecoB TpebyloTca AONOMHMTENbHblIE NapameTpbl,

No3BONAIOWME OAHO3HAYHO WMAEHTUOMUMPOBATb AaHHbLIM WAK3. ITWM MNapamMeTpbl 3a4aloTcA B OMNUMAX
(HeobAzaTenbHbIX NapameTpax) DHCP.

KOMMEHTapMM n npumedyaHua

JononHuTenbHyto MHGOPMaLMIO O NapaMeTpax AaHHbIX NpoLueayp MOXKHO HaliTu B [14] (pa3aen 5.1.1.1),
a TaK¥Ke B OPUrMHa/bHbIX cTaH4apTax [15].
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[OeiicTBuA n napameTpbl npoueaypbl

HacTpoiika napametpos IP-ceTn cootBeTcTByeT pasgeny 5.1.1.1. pykosoacTea [14].

P.210. NMpoueaypbl HACTPOMKK NapameTpoB IP-ceTn

BHumaHue! MameHeHue napameTpos IP-ceTn npuBeaeT K pasbeAUHEHUIO BCEX YCTaHOBJIEHHbIX COeaUHEHU!

Mpoueaypa Mapametpbl 3HaueHun KommeHTapuu
P.211. HacTtpoiku
cetu:

Mcnonb3osatb DHCP: na / Het Bbibop
AVHaMMYecKoro/cTaTmyeckoro
cnocoba HasHaveHus IP-agpecos

Ucnonb3oBatb W03 fa / Het

no YMOYaHMUIO,

npuHATbLIN No DHCP:

LLno3 no ymonyaHuto: IP-agpec CornacHo npoekKTy ceTu

Appec ocHoBHoro DNS IP-agpec CornacHo npoekKTy ceTu

cepBepa:

Appec pesepsHoro DNS IP-agpec CornacHo npoekKTy ceTu

cepBepa:

P.212. Onuuun JononHutenbHble napameTpbl
DHCP: nAeHTUPUKaUUKM WAto3a

Ucnonb3osaTb Aa / Het 3apatb NoNb30BaTENbCKYIO

anbTepHaTMBHOE uHpopmaumto o  wa3e/mnm

3HayeHue onuumn 60: ncnonb3oBatb WHbOpMauUuUo OT
npou3BoauTena W3a

AnbTepHaTMBHOe BbibpaTb

3HayeHue onuumn 60: 3HayeHue

onuum

Onuusa 82.
NaeHTudMKaTop uenu
areHTa:

Onuusa 82.
NaeHTndmKaTop
YOANEHHOTO areHTa:

P.213. HacTtpoiiku
IP-appecos WAN:

3apaTtb IP-agpec wno3a B ceTH
WAN, 1 MacKy cornacHoO npoeKTy
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IP agpec: IP-agpec CornacHo npoekKTy ceTtu
Wwto3a
Macka: Macka CornacHo npoekKTy ceTu
LUnpokoBeLwaTenbHbIn IP-agpec CornacHo npoekKTy ceTu
agpec:
P.214. CepBucnbl: HacTpoiKku goctyna K w3y

Mcnonb3oBaTtb TELNET: Aa/ Het

Mcnonb3oBaTtb SSH: Aa/ Het

Ucnonb3oBaTb STP: Aa / Het

Mcnonb3oBatb WEB: Aa / Het

WEB nopT:

3apaTb nopt

Mo ymonyanwuto - 80

P.215. HacTtpoiku

PPPoOE ncnonb3yeTca HeKOTOpbIMU

PPPoOE: onepatopamm ana
ayTeHTUdMKaumm
Mcnonb3oBaTtb PPPOE: Aa / Het
Ums: 3apgatb JlorH w“  naponb AnAa
ayTeHTUdUKaumm y onepaTtopa
MNaponb:
Mcnonb3osatb VLAN: na / Het
NaeHTndukatop VLAN: Ot 1 o 4095 3Ha4yeHune VID, cornacHo npoekTy,
cooTseTcTBYlOWee Homepy VLAN
P.216. HacTtpoiku LLDP no3sosfeT  onosewaTb
LLDP: cocefiHME YCTPOMCTBA JIOKa/NbHOM
CeTU O CBOMUX XapaKTepUCTUKax U
cobMpaTb TaKME Ke OMoBELLEHMUSA,
noctynatowpe oT  cocegHero
obopyaoBaHua
Mcnonb3osatb LLDP: na/ Het
Mepuog, nepegaym Ot 0 go 65535 3apaTb nepuoa o6HOBAEHUSA
LLDP:
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3.2.2 P.220. NpoueAaypbl HacTpoiikn napameTtpos VLAN

DYHKUUMU

[aHHble npoueaypbl NO3BOAAIOT Ha3HAYUTL pasivuHble VLAN ans Takux BUOOB TpaduKa Kak ronoc,
CUrHanM3aumsa, ynpasneHne. 3To obecrneumBaeT W3ONALMIO 3TUX BWUAOB TpaduKa, a TaKkKe YCTAHOBKY
Knacca/KayecTBa obCnyKMBaHWA, 3a4aBaemoro napameTtpom CoS.

KpaTKoe onucaHue npoueayp

Mpoueaypbl HacTporkn napameTpos VLAN BbINOIHAIOTCA B COOTBETCTBUM C MPOEKTOM CETU, B KOTOPOM
3apaHee onpegeneHbl Homepa VLAN ans Kaxkgoro Buaa TpaduKa, COCTaB YCTPOMCTB, BXOAALUMX B KaxKayto
VLAN, a Takke IP-agpeca BUpPTyaNbHbIX MHTEPPENCOB, Ha3HAYaEMbIX KaxKaol 13 atmux VLAN.

KOMMEHTapMM n npumedyaHuAa

JononHutenbHaa nHPopmaLma O nMapameTpax AaHHbIX Npoueayp coaep:Kutca B vactu 1 — pasgen
«TexHonorma VLAN», a TakKe B pasgene 5.1.1.2 pykosoacTsa [14].

B yaCTHOCTU, K CTaHAaPTHOMY 3arof0BKy npotoKkona Ethernet (yposeHb MAC) 3a cueT TexHonorun VLAN
(IEEE 802.1p/Q) nobasnatorca 4 6aita Tara (cm. PucyHok 1.15), no3sossAoLmMe M301MPoBaTh Pas3/inyHbIe BUAbI
TpadmKa (peyeBoi, CUrHaNbHbIA, YNPaBAAIOLWMI) N0 PasNMYHbIM BUPTYanbHbim cetam (VLAN) B pamkax ogHow
dusnyeckoi cetu.

Homepa VLAN (3anucbiBaemble B nose VID) 4o/KHbI 6biTb Ha3HaYeHbl 3apaHee No NPOEKTY.

HononHutenbHble 3 6uta nona CoS MNO3BOAAIOT NPUCBaMBATb Pas/iMYHbIA YPOBEHb MpUOpPUTETA ANSA
PasNMUYHbIX TUNOB TPadMKa, YTO, B CBOIO OYepedb, NO3BOAAET NOBbLICUTb KAYECTBO 06CAYKMBAHUA ANA TpaduKa
¢ 6onee BbICOKMM NPUOPUTETOM 3a CHET YMEHbLLEHWA 3a4ePKKM TaKMX NAKETOB B CETEBbIX Y3/1aX.

OeActBuA n napameTpbl Npoueayp

HacTpoitka napametpos VLAN cooTBeTcTByeT pasgeny 5.1.1.2. pykosoactsa [14].

Mpoueaypbl HacTpolku napametpoB VLAN no3BONAOT OpraHM3oBaTb Mepegayvy CUrHanM3auum,
pa3roBopHOro TpaduKa 1 ynpasaeHue ycTpoicTBom Yepes pasHble cetn VLAN.

IP-appeca, HasHayeHHble MHTepdeiicy WAN, n mHtepdencol VLAN A0MXKHbI NPUHAANENKATb Pa3HbIM
noacetam.

Hanpumep, agpeca 192.168.1.6 u 192.168.2.199 npu wucnonb3oBaHnmm mackm 255.255.240.0
npuHaanexKaT og4HOM CeT, a NPU UCNONb30BAHUM MaAcKkK 255.255.255.0 — pasHbim.
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P.220. Mpoueaypbl HacTpoitku napametpos VLAN

BHumaHue! MameHeHue napameTtpos VLAN npuseger K pa3beAMHEHUIO BCEX YCTaHOBJIEHHbIX COeAUHEHUA !

Mpoueaypa MapameTpbl 3HauyeHuna KommeHTtapumu
P.221. Ucnonb3oBaThb: nAa / HeT 3apatb napametTpbl VLAN 1
Ucnonb3oBaTtb
VLAN 1
NaenTnomkatop VLAN: ot 1 po 3Ha4yeHue VID cornacHo
4095 NPOEKTY, COOTBETCTBYlOLLEE
Homepy VLAN
DHCP gnsa VLAN: Aa/ Het
Ncnonb3osaTb LH03 no fa / Het
YMOJI4aHMIO,  MPUHATBIM MO
DHCP:
IP agpec: IP-agpec 3apgatb 3HayeHune IP-agpeca
VLAN 1 ana VLAN 1 cornacHo npoekTty
Macka cetu VLAN: Macka
VLAN 1
LLnpokoBeLLaTeibHbIN agpec IP-agpec
cetn VLAN:
Knacc obcnyxknsaHus (802.1p): Ot0p07 3agaTb NpUopuUTeET,
COOTBETCTBYOLWMI TUNY
TpaduKa
P.222. Ncnonb3osaTb: fa / Het 3apatb napameTpbl VLAN 2
Ucnonb3osBatb
VLAN 2
NaoeHtnomkaTtop VLAN: ot 1 po 3Ha4veHue VID cornacHo
4095 NPOEKTY, cooTBeTCTBYlOLLEE
Homepy VLAN
DHCP gna VLAN: na / Het
Ncnonb3osaTb L103 no fa / Het
YMONYaHWIO,  MPUHATBIA MO

DHCP:
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IP agpec: IP-agpec 3apgatb 3HayeHume IP-agpeca
VLAN 2 ana VLAN 2 cornacHo npoekTy
Macka cetn VLAN: Macka
VLAN 2
LnpokoBeLwaTenbHbIn aapec IP-agpec
cetn VLAN:
Knacc obcnyxknaHus (802.1p): Ot0pmo7 3agaTb NpuopuUTeT,
COOTBETCTBYHOLLMIA TUMY
Tpaduka
P.223. Mcnonb3oBathb: na/ Het 3apatb napametTpbl VLAN 3
Ucnonb3oBaTtb
VLAN 3
NaeHTndmkatop VLAN: otr 1 po 3Ha4veHune VID cornacHo
4095 NPOEKTY, COOTBETCTBYHOLLEE
Homepy VLAN
DHCP gns VLAN: aa / Het
Ncnonb3oBaTb LH03 no faa / Het
YMOJI4aHUIO,  MPUHATbIA MO
DHCP:
IP agpec: IP-agpec 3apatb 3HayeHune IP-agpeca
VLAN 3 ona VLAN 3 cornacHo npoekTty
Macka cetn VLAN: Macka
VLAN 3
LinpokoBeLaTenbHbIn aapec IP-agpec
cetn VLAN:
Knacc o6cnykmBaHus (802.1p): Ot0po7 3agatb NpuopuTeT,
COOTBETCTBYOLWMI TUNY
TpaduKa
P.224. HasHauuTb  Kaxkgomy  Buay
TpaduKa cBoe 3HayeHne VLAN
Homep cetn VLAN
Ana TpaduKa
RTP: BbibpaTb Ne
VLAN

146

lMocobue no Hacmpolike MHozornopmossix wsrt3os TAU




D ELTEX

Curnanusauma (SIP/H.323): BbibpaTb No
VLAN

Ynpasnenue (Web/Telnet): BbibpaTb No
VLAN

3.2.3 P.230. NMpoueAaypa HaCTPOMKU CTaTUHECKUX MapPLLUPYTOB

DYHKUUH

Mpoueaypa P.230 no3sonAeT 3a4atb NapameTpbl CETEBOro OKpyeHua IP-wato3a nytem coctaBaeHuA
CTaTMYECKON MapLLpPyTHOM Tabanybl.

KpaTkoe onucaHue npoueaypbl

CTaTnyeckasa MaplipyTM3auusa NOo3BOAAET MApLUPYTM3MPOBaTb MaKeTbl K YKasaHHbIM IP-ceTam nnbo IP-
agpecam yepes 3afaHHble WHo3bI.

MakeTbl, Nnepepasaemble Ha IP-agpeca, He nNpuHagnerkawue IP-cetn Wwn3a U He nonagatowme noa
CTaTMYECKME NPaBuIa MapLpyTnsaLmm, byayT oTNpaBAeHbl Ha W03 N0 YMOAYAHUIO.

KommeHTapum u npumeyaHums

[ononHutenbHas MHGopmaLMsa No NapamMeTpam AaHHOW Npoueaypbl cogepXutca B Yact 1 (pasgensl
«OcHoBbI IP-agpecaummn. CeTn, noaceTu, HasHadyeHMe Macok» U «OcHoBbI IP-maplpyTU3aLmMm»), a TakxKe B
pykosoacTse [14] (pasgen 5.1.1.3).

[eActBuA n napameTpbl Npoueaypbl

HacTpolika cTaTUYecKMx MapLpyToB COOTBETCTBYET pasgeny 5.1.1.3. pykosoacTsa [14].

P.230. Mpoueaypa HaCTPOIKK CTaTUUECKUX MapLLPYTOB

Mpoueaypa MapameTpbl 3HaueHun KommeHTapuu

P.231. Ons HacTpoMKM napameTpoB BoMauTe B
nogmeHto «Tabauya Mmapwpymusayuu»

HacTtpoitka («Route»)

MapLIPYTHOM

Tabnnubi

CeTb/IP agpec

IP-agpec  cetun

3agaTb IP-aapec ceTi cornacHo NpoeKTy

(Network) nnu IP-agpec
Ha3HayeHusA
Macka (Mask) MacKa ceTu B cnyyae ecnn B none Network 3agaH IP-

agpec, A0J/IXKHa WUCNO0Q1b30BaTbCA MaACKa
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255.255.255.255

LWnto3 (Gateway)

IP-agpec wnto3a

Agpec wWwnto3a, Yepes KoOTopbin  bByayT
MapLpyTU3MPOBaTLCA MaKeTbl K 3aAaHHOW
cetu (nmbo IP-agpecy);

NaeHTndUKaTop
VLAN (Vlan)

ot 1 go 4095

NaeHTUdUKaTop BUPTYaNbHON JIOKA/IbHOM
cetn VLAN ID.

Ncnonbayetcs, ecaun IP-cetb nnbo IP-agpec
Ha3Ha4YeHUA MPUHAZNENKAT BUPTYaNbHOM
JIOKaNbHOM CceTW, WHaye JaHHoe noJse
HeobxoAMMO OCTaBUTb MYCTbIM

[lna coxpaHeHWA HACTPOEK B MOCTOAHHYIO NAaMATb YCTPOMUCTBA HaXKMUTE KHOMKY «CoxpaHums» («Save»).

Mpumepsbl Npoueayp

Cosgagum Tabanuy mappytmsaumm gna watosa TAU ana cxembl Ha pUcyHKe, PUCYHOK 2.7:

YpoBeHb ynpasneHus ycnyramu

Ssw

CepBucsl
DHCP

'Cetn npeanpuaTun
TAU-36/72.IP

NeNe 300...335 -

172.24.0.5

eth0

MES 2124

MES 2208

PucyHoK 2.7 — npumep BKAtoYeHMA wnto3a TAU B IP-ceTb
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Ha paHHOM PUCYHKe o603HaueHbI cnegywuime HanpassieHnA, No KOTOPbIM  LWAKO3 TAU ponxeH

HanpaenaTb SIP-nakeTbl, NnepeHocaLLmMe MHGOPMALMIO O TelePpOHHbIX BbI30BAX:

1.

2.

JNokanbHbIn SIP-cepBep ¢ IP-agpecom 172.24.0.12 B cetn 172.24.0.0.

Softswitch (ECSS-10) c IP-aapecom 10.10.0.20 B cet 10.10.0.0.

Ha o6a atux HanpasneHus IP-nakeTbl ByayT HanpasasaTbeca Yepes nHTepdenc watosa TAU ethO.

B KaudectBe wWwnto3a,

nepeHanpasaawoWwero 3T NaKeTbl

CepBUCHbIM mapLupyTmsaTop ESR-200 c IP-agpecom 172.24.0.1.

NO HYXHbIM HanNpaBAeHUNAM, BbICTyMaeT

MocmoTpeTb 3HAYeHWs BBEAEHHbLIX MapamMeTpoB Tabauubl MapLIpyTU3aUMM MOXKHO, 3aigA B MEHIo
«Tabauya mapwpymusayuu» («Route»)(paspen 5.1.5.2 pykosoacTtsa [14]).

Tabnuua mapLupyTMsaumm:

Hanpasnenye LLinto3 Macka dnarn  MeTpukKa Ref [Use [UHTepdeiic
(appec cetn)

172.24.0.0 0.0.0.0 255.255.255.0 UGH 0 o 0 eth0
10.10.0.0 172.24.0.1 255.255.255.0 U 0 O 0 ethO

B maHHOM Tabanue maplupyTM3aLmmn UCNob3yroTca caeaytolme 0603HaYeHnsa NnapameTpos:
HanpasneHue (Destination) — aapec ceT UAn y3na HasHauyeHus;

o3 (Gateway) — wnto3, obo3HaYaOWMA agpec MmapLipyTU3aTopa B CETU, Ha KOTOpbIi Heobxoaumo
OTNPaBUTb MaKeT, NepeaaBaeMblil HA YKa3aHHbI afgpec HasHauyeHus;

Macka (Genmask) — macKa ceT HasHauyeHus;

®nazu (Flags) — onucbiBaeT CBOMCTBa MapLLpyTa. O KOHKPETHOro MapLUpyTa MOTyT BbITb YCTaHOB/IEHbI
cnepytowme dnaru:

— U — mapLupyT aKTUBEH;
— G — MapLpyT HaNpaB/EH Ha LWAI03;

— H — mapwpyT Hanpas/ieH Ha XOCT, TO eCTb B KayecTBe MyHKTa Ha3HayeHUA UCMOoNb3yeTcA NO/HbIM
agpec xocta. Ecnn gaHHoro d)nara HEeT, NYHKTOM Ha3Ha4eHWNA ABNAETCA agpecC CeTH;

— D - mapuwpyT 6bln cO34aH NOCPEACTBOM NepeHanpasaeHus;
— M —mappyT 6611 MOANIULMPOBAH NOCPEACTBOM NepeHanpasieHus;

Mempuka (Metric) — uacnoBOM NoOKasaTe b, 3a4al0WMi NPeanoYTUTENBHOCTb MapLipyTa. Yem meHbLue
yucno, Tem bonee NpeanoYTUTENEH MAPLLPYT;

Ref —uncno obpalleHnin K MapLpyTy C LEebio CO34aHNA COeAMHEHNS;

Use — uncno obHapyKeHWii MapLipyTa, BbINOJHEHHbIX NPOTOKO0M IP;
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—  UWHmepdpelic (Iface) — ceTeBolt MHTEepdENC YCTPOMCTBA, KOTOPbIN UCNOAb3YEeTCA AlA AOCTyna No AaHHOMY
MapLpyTy.

3.2.4 P.250. NMpoueaypa HacTpoitku SNMP-areHTa

DYHKUUH
Mpoueaypa P.250 3agaet napameTpbl SNMP-areHTa, B KayecTBe KOToporo byaet BbicTynaTb MO gaHHOro

VolP-wnt03a. 9To NO3BOJIUT OCYLLECTB/ATb LEHTPAN30BaHHbIN MOHUTOPUHT M yNpaBaeHMe AaHHbIM LU/O30M C
TaKWX YCTPOMCTB Kak, Hanpumep, EMS.

KpaTKoe onucaHue npoueaypbl

MporpammHoe ob6ecnedyeHne TAU-72.IP/TAU-36.IP no3sonsetr nNpoBOAUTb MOHWUTOPUHI COCTOAHMA
YCTPOWMCTBA M €ro AaTYMKOB, a TaKKe KOHPUrypupoBaHMe OTAe/IbHbIX MapaMeTpoB YCTPOMCTBA, UCMOb3yA
npotokon SNMP.

KommeHTapum u npumeyaHums

JononHutenbHaa MHopMaums No napameTpam AAHHOW Mpouenypbl COAepXUTCA B YacTn 1 (pasgensl
«YnpasneHue B ceTax IP», «O6bwume ceegeHma o SNMP», «MIB. CTpyKTypa, A3bIK, KOANPOBAHUE YNPABAAIOLLEN
nHpopmauun», «drupmeHHblie MIB»), a TakxKe B pykoBoacTse [14] (pasgen 5.1.1.3).

Mpotokon SNMP no3sosseT ocylWwecTBAATb YAaNEHHbIN LEHTPA/IM30BAHHbIN MOHUTOPUHT BCEX CETEBbIX
YCTPOMCTB, Ha KOTOPbIX HAacTpPOEeHa areHTckas 4acTb npotokona SNMP 1 noaaep:KuBaloTca COOTBETCTBYHOWME

MIB.

LleHTpanM30BaHHOE YCTPOWCTBO (MeHedsKep) MOXeT MOALEPHKMBATLCA, B YACTHOCTM, CUCTEMOM
Eltex.EMS.

DeiicTBua n napameTpbl npoueaypbl

B noameHto «SNMP» BbINOAHAOTCA HAacTPOMKKM napameTpoB SNMP-areHTa. YCTponcTBO nogaepkusaeT
npoTtoKkosbl Bepcnit SNMPv1, SNMPv2c, SNMPv3.

MNopgpobHoe onucaHMe napameTPoOB MOHMUTOPUHra M coobwenun Trap npusegeHo B MIB,
nocraBaAemMbIX Ha AUCKe BMecCTe CO LLJII030M.

Hactpoitka MO SNMP-areHTa cootBetcTByeT pasgeny 5.1.1.5. pykosoacrtsa [14].

P.250. Mpoueaypa HacTpoiiku SNMP-areHTa

Mpoueaypa Mapametpbl 3HauyeHusa KommeHTapumu

P.251. Ons  HacTpoliKm napameTpos
Bonaute B nogmeHto «<SNMP»

Hactpoitku

SNMP
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Brntounts SNMP:

fa/uer

YcTaHoBuUTb dnar

MpnemHunK
coobueHnit Trap:

IP-agpec EMS-cepsepa

IP-agpec npuemHuKa Tpanos
(aBapuiiHbIX coobLLeHMI)

Tun coobLweHN V1/Vv2 BbibpaTb Bepcuio

Trap:

Uma cuctemsl: TAU-36_IP 3apgatb  CMMBOJINYECKOE UMMA
Wwnto3a

KoHTaKT cuctemsl: 3agatb KOHTaKTHYO
nHbopmaumio npousBoanTena
ycTpoiicTea (SysContact)

MecTtonono»xeHune Russia 3apatb MecTtononoxeHue

CUCTEMDbI: cucTtembl (SysLocation)

Cooblectso ans
yTeHuA:

Mo ymonyanumio

public

3agaTb nNaposib AN uTeHus
(roCommunity)

Cooblectso ans
3anucu:

Mo ymonyanumio

private

3agaTb Naponib Ana  3anucu
(rwCommunity)

Coobluectso ans
Trap:

Mo ymonyanumio

3agatb naponb ana  Trap
(trapCommunity)

trap
P.252. OnAa  HacTpoMKM napameTpoB
BoauTe B noameHto «SNMP»
KoHdurypauus
SNMP v3
Mma nonb3osatens 3agathb login
naponb 3apatb naponb
Tun poctyna: YTeHune/3anmcb/TONbKO 3apatb TMN gocTyna
yTeHune
Ypanutb Oa/Het Ynanutb nonb3osaTtens
nonb3osatens
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3.2.5 P.280. NMpoueaypa HaCTPOMKK NPOTOKoNa ceTeBoro spemeHu (NTP)

DYHKUUMU
Mpouenypa P.280 3agaetr napametpbl NTP—npoTOKona, npegHasHayeHHOro AaA CUHXPOHWU3ALUK

BHYTPEHHMX YacoB ycTpoicTBa. NTP no3BonseT CMHXPOHU3MPOBATb BPEMA M AaTy, UCNOJIb3yeMYIO LW/HO30M, C
WX 3TaIOHHBIMW 3HAYEHUAMM.

KpaTKoe onucaHue npoueaypbl

NTP — npoToKon, npegHasHa4YeHHbIA ANA CMHXPOHM3ALMM BPEMEHU U AaTbl, UCMOb3yEeMbIX LUAKO30M, C
S5TaNOHHbIMU 3HAYEHUAMM, NoayYaembimun ¢ n3sectHolx NTP-cepsepos.

MeTKn BpemeHM Ucnonb3ytoTca npotokonamm RTP/RTCP ans oueHKU KayecTBa nepenadn peym no Takum
napameTpam Kak «AbcontoTHas 3ageprkka IP-naketa — IPTD » u «Oxuttep 3agep:kku — IPDV» (cm. pasgen
«KauecTtBo nepegaun peun B IP-ceTu» B NepBoit YacTn AaHHOro nocobus).

KOMMEHTapMM n npumedyaHuAa

JdononHuTtenbHaa uHbopMaumsa No napameTpam AaHHOW Mpoueaypbl coAepXuTca B Yactu 1 (pasgensl
«CnCTEMbI CMHXPOHM3aLMNY), a TakKe B pykoBoacTse [14] (pa3gen 5.1.1.3).

DeiicTBua n napameTpbl npoueaypbl

Hactpoika NTP cootBeTtcTByeT pasgeny 5.1.1.8. pykosoactsa [14].

P.280. Mpoueaypa HaCTPOMKM NPOTOKONA ceTeBoro BpemeHu (NTP)

Mpoueaypa MapameTpbl 3HaueHun KommeHTapuu

P.280. Ona  HacTpoMKM napameTpoB BOMAUTE B
nogmeHto « NTP»

HacTtpoitka

NTP

Bkntouuntb NTP: na/Het Mpu ycTtaHoBneHHOM ¢nare uMcnonab3yeTca
CUHXpOHM3auma BpemeHn TAU C BHeWwHuMMm
cepsepom no npotokony NTP. Tak kKak TAU He
nmeet BCTPOEHHbIX 4acos, TO ona
WUCNO/NIb30BaHWA  pPeasibHOro  BpPeMeHn npu
pabote MOHUTOPWUHra " CTaTUCTUKMU
HeobxoAMMA CUHXPOHW3ALMA BpPEMEHW OT
BHellHero cepeepa

Appec NTP 91.226.136.136 BoibpaTb IP-agpec NTP-cepBepa cornacHo
cepsepa: NPoeKTy

PaspewunTb aa/Her YctaHOBUTL dnar

nepunoanyeckyro
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CUHXPOHU3ALUIO:

Mepwnog, 300 3aaaTb Bpems 06HOB/IEHMA YacoB
CUHXPOHM3aLMW, C:

YacosoW nosc: BbibpaTb YacoBoW nosc

NeTHee Bpems: fa/Her Mpwu HeobxoanmocTu YCTaHOBUTb
aBTOMAaTUYECKUNI Nepexos,

3aKOHYMB Mpoueaypbl, CBA3aHHble C OCHOBHbIMWM HAcCTpolKamu IP-ceTM, MOMKHO npucTynaTb K
HaCTpOMKaM, CBA3aHHbIM C NpegocTaBaeHMem u obecneyeHnem TenedoHHbIX CEPBUCOB (Kak B IP-ceTu, Tak U
aHanoroson TenedoHmn).

3.3 P.3xx. Mpoueaypbl HacTpoKu cepsucos VolP

DYHKUUMU
Mpoueaypbl HacTpoikn cepBucoB VoIP onucbiBalOT HACTPOMKM MPOTOKOJIOB BEPXHEro YPOBHSA

(napametpbl ayamokogekos, npotokosos RTP/RTCP, npotokona SIP u ap.), CBA3aHHbIX C NOAMEPHKKON
cepsucos VolP.

KpaTkoe onucaHue npoueayp

JaHHble npoueaypbl NO3BOAAIOT HACTPOUTbL TeNlePOHHbIE CePBUCHI MO 06€e CTOPOHDI LWJ03a — Kak B TDM-
ceTn (aboHeHTCKMe nopTbl ANA MOAKAOYEHMA aHANOroBbiX TenepOHHbIX annapaToB), Tak U CepPBUCbI CO
cTopoHbl IP-cetn (VolP Ha 6a3e npoTtokonos SIP uau H.323).

C aTol ToukM 3peHmna wato3 TAU npeactasnset us cebs TpaguumoHHyto ATC ¢ ogHoM cTopoHbl 1 IP-ATC
(IP-PBX) c Apyroi CTOPOHbI.

CoOTBETCTBEHHO, HAaCTPOMKM TenePOHHbIX CEPBMCOB NPOU3BOAATCA U3 MeHIO PBX.

KommeHTapum u npyumeyaHms

C pononHutensHo nHbopmaumnen no GyHKUMOHUPOBAHUIO NPOTOKON0B VOIP MOXHO 03HAaKOMUTLCA B
pasgenax:

— TexHonoruun VolP;

— MpeobpasoBaHue peYeBbIX CUIrHaJI0B. Tunbl 4] OCHOBHbIE XaPaKTEPUCTUKN
AYANOKOAEKOB,;

— KayvecTtBo nepepnayun peuu B IP-cetn. Obwme npeacrasneHmsa o QosS.
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OeiicTBuA n napameTpbl Npoueaypbl

[na HacTpoek HeobxoAMmo BOWTU B MYHKT MeHto «PBX» (pasgen 5.1.2 pykosoactsa [14]), B KOTopom
BbINOIHAIOTCA HAacTPOMKK cepsucos VolP:

e HacTpoWKa npoTtokona SIP/H.323,

e HacTpoika QOS (Quality of Service),
® KOHUrypaums NopTos,

® YCTaHOBKa KOAEKOB,

L4 HaCTDOﬁKa naaHa Hymepauunm n gpyroe.

P.3xx. Mpoueaypbl HacTpoitku cepsucos VolP.

MeH1o (engl) MeH1o (ru) OnucaHue Paspen P3 NeNe
npoueaypbl
Main OcHOBHble obuwue HacTpolikn TAU 5.1.2.1 P.310.
$YyHKUMM
SIP/H323 Mpodunn SIP/H323 HacTpoliku npoduneii SIP/H.323 5.1.2.2 P.32x.
Profiles
TCP/IP TCP/IP HaCcTPOMKa AManas3oHa CeTeBbIX 5.1.2.3 P.33x.
nopTos ana pa3nnYHbIX
NPOTOKO/10B
Ports ABOHEeHTCKKue HacTpoiKa aboHEHTCKMX NOpPTOB 5.1.24 P.34x.
nopTbl ycTponctea M abOHEHTCKMX
npodunei

3.3.1 P.310. Npoueaypa obwen HAaCTPOMKM W03, KaK TenePpoHHOro
YyCTPOUCTBA

O6Lan HacTpoliKa Wak3a cooTBeTcTByeT pasgeny 5.1.2.1. pykosoacTtsa [14].

DYHKUUM

B noameHto «OcHoBHble pyHKUMM» («Main» - 5.1.2.1) BbinonHATCA obLMe HacTpoliku wntosa TAU, B
YaCTHOCTU: YCTAHAB/IMBAETCA MUMSA YCTPOMCTBA, NPedUKC yCTPOMCTBA, rnobasbHble Talimepbl.

KpaTkoe onucaHue npoueaypbl

B AaHHOM npoueaype HeOH6XOAMMO YCTaHOBUTL PAL, N06asbHbIX TAUMEPOB, BAUAIOLLMX HA NpPOTEKaHue
NPOL,ECCOB YCTAaHOB/IEHWNA COeAMHEHMS.
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KommeHTapum n npumeyaHusa

3HayeHUs rnobanbHbIX TAaMEPOB [OOJ/IKHbI OTBEYATb MCTOPUYECKM COMKMBLUMMCA Cheunduyeckum
YCNOBUAM OpraHM3aumMm o6CayKMBAHMA BbI3OBOB Ha POCCUIMCKMX TenedoHHbIX CETAX, a TaKXe npoueccam,
CBA3aHHbIM C NPOBEAEHMEM pa3roBopa co cayxkbamm 01, 02, 03 B NpeAO0TBETHOM COCTOAHUMU.

B aTol cBA3M u,enec006pa3Ho YCTaHOBUTb 3HAa4Y€HUA TaﬁMEDOB H6MKe K X MaKcMMaibHOM rpaHuLe.

MapameTpbl

P.310. Mpoueaypa obuieit HacTpoiiku wiato3a (Main)

Mpoueaypa Mapametpbl 3HaueHun KommeHTapuu
P.310. [OnAa HacTpoOMKK napameTpoB
Bonaute B noAMeH0
O6wana HacTpomKa «PBX/main»
wao3a
Nms ycTpolicta Cumsonunyeckoe Ucnonb3yeTca B  KadecTsBe
nMAa. ceTeBoro UMeHu, a Takxxe npu
(Device name) nepepaye coobuweHUn Ha
[onyckatoTes SYSLOG-cepsep ans
aHT/IMNCKMe 7 BO3MOHOCTU

PyCCKMe CUMBOJbI U
unodpsl.

naeHTMdMKaLmm ycTpomncTea

Hanpumep: tau-

72_nsk
Ncnonb3oBatb  npeduKc MapameTpbl Use prefix (SIP-T)
(SIP-T) n Prefix (SIP-T) ucnonw3aytorcs

TONbKO Npu pabote wWwnto3a

(Use prefix (SIP-T)) no npotoKoay SIP-T
Mpedwkc (SIP-T)
(Prefix (SIP-T))
TaimayT OXXNaaHuA 10...300 ¢ TaMMayT OXuaaHus Habopa

Havana Habopa

(Start timer)

nepson undpbl

HOmMepa, MpuM  OTCYTCTBUM
Habopa B TeyeHue
YCTaHOB/IEHHOrO BpeMEHMU
aboHeHTy  6yaeT  BblaaH
cUrHan

«3aHATO» M MpeKpaLleH

npvem Habopa Homepa
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— TalimayT oXuaaHuAa 10...300 ¢
OKOHYaHuA Habopa
(Duration timer)

TaMMayT OXWaaHusa Habopa
NoAHOro Homepa.
3anyckaetca nocne Habopa
nepsoi umudpbl Homepa w
onpegensert BpeMS, B
TeYeHMe KOTOPOro [AOJ/IKeH
6bITb HabpaH Becb HOMep

— TalimayT oXmaaHuA 40...300 c
oTBeTa aboHeHTa

(Wait answer timer)

TaMmayT oOXuaaHusa oTBeTa
aboHeHTa npu BXoAALWEM U
mucxoaauwem BbizoBax. Ecam
aboOHeHT He oTBe4YyaeT B
TeyeHne [OaHHOro BPEMEHMN,
TO BbI30B OTK/I0HAETCA

3.3.2 P.32x. Mpoueaypbl HacTpoiiku npodpuneir SIP/H.323

[JaHHble npoueaypbl COOTBETCTBYIOT pa3aeny 5.1.2.2. pykosoacTsa [14].

DYHKUUMU

B noameHto «Mpodunmn SIP/H323» («SIP/H323 Profiles») BbinonHAeTca HacTpoika npodunein SIP u
npoTtokona H.323. CyuiectByeT BO3MOXHOCTb OPraHm3oBaTb PaboTy LW/03a C HECKOJIbKMMM ornepaTtopamu
CBA3U, HACTPOMB Pa3/iMyHble Npodunn SIP Ha abOHEHTCKUX NopTax.

KpaTkoe onucaHue npoueaypbl

LWnto3bl TAU-36/72.1P nogaepskmBatoT Ao 8 npoduneit (ana npotokona SIP), B pamKax KOTOPbIX MOXHO
06beanHUTL abOHEHTOB C pasHbIMM Habopamu ycnyr.

KommeHTapum u npumeyaHums

CMm. KOHKpeTHbIe npoueaypbl 13 cepum P.32x.

Mapamertpbl

Mpoueaypbl HacTpoiku npoduneit SIP/H.323 cootBeTcTByIOT pasgenam 5.1.2.2 pykosoacrtsa [14].

P.32x. Mpoueaypbl HacTpoiiku npoduneii SIP/H.323

MeH1o (engl) MeH1o (ru) OnucaHue Paspen PJ NeNe
npoueaypbl
SIP Common SIP Obwwme oblwue HaACTPOMKM NPOTOKONA 5.1.2.2.1 P.321.
SIP
Profile 1..8 Mpodunb 1..8 HACTPOMKK Npodunen 5.1.2.2.3
SIP Custom SIP HACTPOMKM MHANBUAYANbHbIE HACTPOMKM 5.1.2.2.3 P.323.
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npoduns npotokona SIP ana npoduns
Codecs Kogeku HacTpoiKa KogeKoB npoduns 5.1.2.2.4 P.325
Dialplan MnaH Habopa HacTpoiiKa MapLpyTmMsaumm 5.1.2.2.5 P.326
npoduns

3.3.2.1 P.321. Npoueaypa 06weit HacTpoiikn npotoKona SIP (SIP Common)

[daHHaa npoueaypa cootBeTcTByeT pasgeny 5.1.2.2.1 «O6bwme napametpbl SIP (SIP Common)»
pykosoacTsa [14].

DYHKUUH

B AaHHOW npoueaype HeObX0OMMO YCTaHOBUTL PAJ BarKHbIX TaliMepos, onpeaenawowmx paboty SIP, a
TaKXKe YyCTaHOBWUTb MapameTpsbl, onpeaensaiome TpaHCNnopTUPoBKY SIP-coobLieHN.

KpaTkoe onucaHue npoueaypbl

HacTpoiika oblwmx napameTpoB npoTokona SIP, NpMMeHAemMbIXx KO BCEM NPoduaam, NPoOU3BOAMTCA B
3aknagke «SIP Obwme» («SIP Commony).

TpaHCNOPTMPOBKA CO0bLEHMI A NPOTOKoNa SIP MOXKET OCyLLEeCTBAATLCA C MCMO/b30BaHMEM NPOTOKONA
HeHagexHol pocTaBkM UDP, He rapaHTUpYylOLWEro BepoATHOCTb AO0CTaBKWM, HO BHOCAWEro Hebosblive
3aZlep’KKM, MAM C NOMOLLbI0 npoTokona TCP, KOTOpbl rapaHTMpyeT BepPOATHOCTb AOCTaBKM, HO BHOCUT
3HauMTE/IbHbIE 3a4EPHKKMN.

B cnyuyae Bbibopa npotokosia UDP rapaHTMA BEpOATHOCTM A0CTaBKK coobuieHuit SIP byaeTt peannsoBaHa

cpeacTBammM camoro npoTtokona SIP 3a cyeT noBTopeHus coobuieHui SIP 1 Bbibopa 3HaveHuit Taimepa T1 (cm.
pasaen «Tavimepbl SIP» B nepBOi YacTM AaHHOrO nocobus).

KommeHTapum u npyumeyaHms

Mpn HacTpoike ob6wWmMx napameTpoB SIP HeobxogMMo 06pPATUTL BHMMAHWE Ha YCTAHOBKY 3HA4YeHWA
Tanmepa T1.

Mpu ncnonb3oBaHUA A8 A0CTaBKM coobuweHuii SIP HeHagéKHOro TpaHcnopTHOro npoTtokona UDP
K/IMEHTCKas CTOpOHa NOBTOPHO oTcblnaeT 3anpockl INVITE yepe3 oTpe3ok BpemeHn T1, KOTOpPbIN yaBanBaeTcA
nocne KaxkAou NOBTOPHOM nepeaayu.

3HaueHne T1 — 3TO oueHKa nepuoga KpyroBoro obpalleHusA, TO ecTb BPEMEHW Ha nepegady W
noATeeprKaeHMe npuema 3anpoca (RTT).

Mo ymonyaHuto 3HaveHune T1 — 500 mc.
Mpu HagéXHOM TPAHCMOPTHOM MPOTOKO/1e 3aNpPocC He TpebyeT NOBTOPHOM OTCLINIKM.

Mocne nonyyeHua uHdopmaumoHHOro oTeeTa (Knacca 1xx, Hanpumep, 100 Trying) BCce NOBTOPHble
OTCbIJIKM NPEKPALLAIOTCA, KANEHT ByAeT 0XKMAaTb Aa/lbHENLLIMX OTBETOB.
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MapameTpbl

P.321. MNpoueaypa obuieit HacTpoiiku npotoKoaa SIP (SIP Common)

Npoueaypa

MapameTpbl

3HaueHuA

KommeHTtapuu

P.321. SIP Common

Enable SIP:

YCTaHOBUTb dnar ana
noanepxku SIP

Invite initial timeout
(ms):

no ymon4daHuto 500 mc

Taimep T1 (mc) (Invite initial

timeout (ms)) — wHTepBan
MeXAy  NOCbIIKOW  MepBoro
INVITE " BTOpPOro npu

OTCYTCTBMM OTBETA Ha MEpPBbIN B
mc, ana nocneayowmx INVITE
(TpeTbero, uerBeptoro u T.4.)
OaHHbIN NHTepBan
yBE/NIMYMBAETCA BABOE

Invite total timeout
(ms):

64*T1

Bpema OXNaaHMA
OKOH4aTenbHoro oteeTa INVITE-
TpaH3aKunen.

Mo NCTe4YyeHnn AaHHOTO
TaﬁmayTa onpenenaeTtca, 4To
Hanpas/ieHne HeJOoCTyMnHO.

Ncnonb3yeTca ana orpaHU4eHuns
peTpaHcaaumi coobueHni
INVITE, B TOM uucne pana
onpeaeneHua goctynHoctu SIP-

proxy

Mo ymonyanuto — 1000 mc

Short mode:

Mpn  ycTtaHoBneHHoM  ¢nare
MCNONb30BaTb KPaTKME MMEHa
nosnen B 3aro/ioBKe MNPOTOKOANA
SIP, wWHaye — wMcnonb30BaTb
NOJIHbIE UMEHA

Transport:

- uDP
(npeanoutuTenbHo),
TCP
(udp(preferred),tcp) —
ncnonb3oBaTb KakK
UDP, T1ak wun TCP
npotokon, Ho UDP
obnapaer bonee
BbICOKMM

Bbibop NpoTOoKoNa
TPaHCNOPTHOTO YPOBHS,
MCcnosib3yeMoro ans nepenadu
coobuieHnit SIP

(UDP nan TCP)
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NPUOPUTETOM;

- TCP
(npegnouTtutenbHo),
uDP
(tcp(preferred),udp) —
MCMNo/1b30BaThb Kak
UDP, Tak wn TCP
npotokon, Ho TCP
obnapaet bonee
BbICOKMM
NPUOPUTETOM;

— Tonbko UDP (udp
only) — ncnonb3oBatb
TOJIbKO UDP-
NpPOTOKOA;

— Tonbko TCP (tcp
only) — ucnonb3oBatb
TonbKo TCP-npoToKon

MaKCMManbHbIM pasmep

OaHHbIX npoTokona SIP B
SIP UDP MTU 1300 baliTax, nepeaasaembix
nocpeacTtBOM  TPAHCMOPTHOTO
(for "udp(preffered), nportokona UDP
tcp" mode):
(8 RFC3261 peKomeHAOBaHO
ncnonb3oBaTb 3HayeHme 1300)
—  3apepKa perncrpauum
MeXay cocegHUMM nopTamm —
Mo ymonuaHuio 500 BpEMA  3a4EPKKM  Mexay
Port registration mc perucTpaumamm coceHUX
delay (ms): nopToB LWA3a. YBeAUYeHHoe

Bpemsi MoxKeT noTpebosatbcA,
Korga wno3 paboTaeT uyepes
SBC

Ecnv wnto3 TAU Haxogutca B CETM C YaCTHbIMKM (cepbiMM) agpecamu, a Proxy-cepep HaxoauTcs B

I'Iy6l'|M‘-IHOﬁ cetn, TO AONnAa  opraHudauunm

CBA3U HEO6XO,CI,MMO

YKa3aTb

IP-agpec STUN-cepsepa,

noaAaepxmusatoLiero npeobpasosaHme ny6anYHbIX agpecos/NopToB B YacTHble agpeca/nopTbl.
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3.3.2.2 P.323. MNMpoueaypa HaCTPOMKU MHAUBUAYANbHbIX NapameTpos SIP
(Profile N SIP Custom — HacTpoiika npoduneii SIP)

[aHHas npoueaypa cooTeBeTcTBYeT pasgeny 5.1.2.2.3 «MHamMBmayanbHble napameTpbl SIP — Profile N SIP
Custom» pykoBoacTsa [14].

DYHKUUMU

B paHHOM npoueaype NPOM3BOAMTCA HACTPOWKa napameTpos npoTtokona SIP ana Kaxpgoro npoduns.
Wno3 TAU-36/72.1P noaaep:unsaet A0 8 UHAMBUAYANbHbIX NPOGUAEN, NO3BONAIOWMNX PETUCTPUPOBATL L3
Ha pasHbix SIP-cepBepax, coPTCBMYAX M APYrMX LLEHTPANN30BaHHbIX YCTPOMCTBAX YMNpaB/JeHMA BbiI30BaMU B
onepaToOpPCKUX CEeTAX.

KpaTkoe onucaHue npoueaypbl

LLnto3 moxKeT paboTaTb C 0A4HMM OCHOBHbBIM M MaKCMMyM YeTbipbMA pe3epBHbIMU SIP-proxy.

Mpu paboTe ToNbKO C OCHOBHbIM SIP-proxy pexumbl Parking 1 Homing naeHTuuHbl. B 3Tom cnydae npwm
OTKa3e 0CHoBHOro SIP-proxy notpebyeTca ero BOocCTaHOB/eHWe A41A obecneyeHna paboTocnocobHOCTH.

Mpw Hannumm pesepsHbIX SIP-proxy paboTa B pexkmmax Parking n Homing ocywiectenseTtca cneayrowmm
06pasom: Npu COBEPLLEHNN UCXOAALLENO BbI30Ba W3 oTnpasaseT coobueHue INVITE Ha aapec OCHOBHOrO
SIP-proxy, npu NonbITKe perncrpauum — coobuweHne REGISTER.

B cnyyae ecnv no ucteyeHun Bpemenu Invite total timeout ot ocHoBHoOro SIP-proxy He npuxoanT oTBET
nmbo npuxoamt oteet 503 unum 505, wnwo3 otnpasaneT INVITE (nMbo REGISTER) Ha aapec nepBoro pe3epsHOro
SIP-proxy, eciv U OH HeZOCTYMEH, TO 3aNPOC NepenpaBAAeTca Ha cneayowmin pesepBHbl SIP-proxy 1 T.4. Kak
TONbKO AOCTYNHbIN pe3epBHbI SIP-proxy byaeT HangeH, NPoON3oNAeT NepeperucTpaLma Ha Hem.

[anee, B 3aBUCMMOCTM OT BbIGPAHHOIO pPexrma pe3epBuMpoBaHUS, BbIMONHAIOTCA CAeaytowme AeUCTBUA:

1. B pexume parking HeT KOHTpons ocHOBHoro SIP-proxy v wnto3 npogonxaer paboTatb C
pesepBHbIM SIP-proxy, ga)e ec/iM OCHOBHOW BOCCTaHOBAEH («npunapkoBancsa !»). Mpu notepe cBA3U C
Tekywmm SIP-proxy 6yaeT npogosiKeH Onpoc Mocieaylolmx pesepsBHbIX SIP-proxy no onucaHHOMY Bbllue
anroputmy. MNpu HEZOCTYNHOCTM NoCaefHEero pesepsHoro SIP-proxy onpoc NpPoo/IKUTCA MO KPYry, HAYMHasn ¢
OCHOBHOTO;

2. B pexume homing p[oCTynHO TpW BUAA KOHTPOAA OCHOBHOro SIP-proxy: nocpeacTtsom
nepuoamMyeckon nepepayumn Ha ero agpec coobuieHmii OPTIONS, nocpeacTBom nepuoamnyeckon nepesadm Ha
ero agpec coobuleHunit REGISTER nnbo nocpeactsom nepenaun 3anpoca INVITE npu coBeplLUeHUM UCXOAALLEro
BbI3oBa. 3anpoc INVITE cHayana nepeaaetca Ha ocHoBHOWM SIP-proxy, a 3aTem, B c/ly4ae ero HeAOCTYMHOCTH, Ha
TEKYWMI pe3epBHbIA M T.4. He3aBUCMMO OT BWAA KOHTPO/A, ecin ObHapyXeHo, YTo OCHOBHOM SIP-proxy
BOCCTAHOBWJICA, MPOUCXOAMT NEPEPETrMUCTPALMA Ha HEM, U LWJTHO3 HAYMHaeT paboTaTb C OCHOBHbIM SIP-proxy.

KOMMEHTapMM n npumedyaHuma

[na NoBblWEHMA HageXHOCTU NPeaoCcTaBseMblX YCIyr KenaTesibHO perncTpupoBaTh wito3a TAU Kak
MUHMMYM Ha AByx SIP-cepeepax (codTtcemyax).

160 lMocobue no Hacmpolike MHozornopmossix wsrt3os TAU



D ELTEX

MapameTpbl

P.323. MNpoueaypa HacTPOIKN HAUBMUAYaNbHbIX napameTpos SIP (Profile N SIP Custom — HacTpoiika npo¢unei

sIP)

Mpoueaypa MapameTpbl 3HaueHun KommeHTapum
P.321. SIP
Common
— Bbikntouen (Off) — Pexkum pabotbl (Proxy mode) —
OTKJ/IIOYEH; B CMWCKE 3HAYeHWI [AHHOTO
nons BblbepuTe pexum
— Parking — pexum pabotbl ¢ SIP-cepepom (SIP-
pesepsupoBaHma SIP- proxy)
Seriet proxy 6e3 KoHTpons
ocHoBHoro SIP-proxy;
— Homing — pexum
pesepsupoBaHma SIP-
proxy € KOHTpOJem
ocHoBHoro SIP-proxy
Proxy / Registrar IP-agpec SIP-cepsepa Yepes gBoetoume  MOKHO

Useregistration 1:

1

Proxy / Registrar
Useregistration 2:

IP-agpec SIP-cepsepa
2

Proxy / Registrar
Useregistration 3:

IP-agpec SIP-cepsepa
3

Proxy / Registrar
Useregistration 4:

Proxy / Registrar
Useregistration 5:

YKa3aTb nNOpT, €Canm nopTt He
YKa3aH, TO MO YMOJZI4aHUIO
NPUHUMAETCA 3HAYEHNE NOpPTa
- 5060

Homeservertest:

INVITE

OPTIONS

REGISTER

PeXMM KOHTPONA OCHOBHOTO
npokcu (Home server test) — B
3aBMCMMOCTU OT BblGpPaHHOM
HaCTPOMKK B pexume
pesepBUpPOBaHUA homing
TecTMpoBaTb OCHOBHOM MPOKCH
C NOMOLLbIO coobLLEeHN
INVITE, OPTIONS nnu REGISTER

Change-over:

nepexknyeHune no:

PexXum  nepeknoyeHus  Ha
peseps (Change-over) -
JaHHas HacTpoWiKa

onpepenaet, no owmnbKe npu
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no 3anpocam

INVITE n REGISTER

nnu TONbKO no
3anpocy REGISTER

nepefaye KaKMX 3anpocoB
bynet NPOUCXOAUTb
nepeKkntoYeHne Ha pesepBHble
cepBepbl

Keepalivetime (s):

60c

Mepuog, nepenocblIKn
KOHTpOAbHOro 3anpoca (c) —
nepuoa Mmexay nepegadammu
KOHTPOJIbHbIX coobLWeHN
OPTIONS wnnan REGISTER B
CekyHaax

Full RURI compliance:

MonHbit aHanu3 RURI

- ecnm dnar
YCTAHOBJ/IEH, TO nNpwu
nocrynaeHmu

BXOAAWEro  Bbl30Ba
npou3BOAUTCA aHaNn3
Bcex anemeHTos URI
(user, host n port —
aboHEHTCKUIA Homep,
IP-agpec n UDP/TCP-
nopr).

Mpwn coBrnageHumn BCeX
anemeHToB URI BbI30B Oyaer
HasHayeH Ha aboOHeHTCKui
nopT.

Ecnmn dnar CHAT, TO
aHanM3npyeTcs TONbKO
aboHeHTCKMin  Homep (user),
npu coBMageHWn KOTOPOro
Bbi30B 6yAeT HasHayeH Ha
aboHeHTCKuiA nopT

SIP-Domain:

SIP-pomeH

Ucnonb3yeTca ana nepenayu s
napametpe «host» cxembl SIP
URI noneii from u to

Use domain to Register:

Ucnonb3oBaTtb SIP-
OOMEeH npwm
permcrpaumm -
MCNoNb30BaTb AOMEH
B Request URI

B atom cnyyae pgomeH byget
nepenasatbca B Request URI
3anpocos «REGISTER»,
«INVITE», «SUBSCRIBE»,
«NOTIFY», «OPTIONS».

He npumeHseTca B 3anpocax
«OPTIONS», NCMob3yembIX
ONA KOHTpona ocHosHoro SIP
cepsepa (Home server test)

RegistrationRetryInterval

(s):

30c.

Mepvos nosTopa  3anpoca
REGISTER (c) — wuHTepBan
nosTopa MOMbITOK
peructpauum Ha SIP-cepsepe B
cayyae, ecam  npepblaywas
nonbiTka 6blna HeycnewHowm
(Hanpumep, oT cepsepa 6bin
nonyyeH oTBeT «403
forbiddeny)
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Inbound:

Mpu ycTaHOBAEHHOM
¢nare  Inbound -
NPUHMMATb

BXoaAalmne BbI30BbI
ToNbKo OT SIP-proxy,
MHaye — NPUHMMATb
BXOJALLME BbI3OBbI CO
BCEX XOCTOB.

Mpwn aKTMBMPOBAHHOM
byHKUMN ana BbI30BOB
NPUHATBIX C a4peca, OTIMYHOTO
ot SIP-proxy, 6ygetr co3gaHo
nepeHanpaBieHne Ha agpec
proxy (ucnonbsyetca oTBeT
«305 Use proxy», B KOTOpPOM
YKasaH agpec Tpebyemoro
cepsepa)

Outbound:

— He wucnonb3oBaTb
(off) — wncxopawme
BbI30BbI
MapLpyTU3NpPyLoTCA
COrnacHo naaHy
HymMepaumu;

— Wcnonb3osaTb (on)
—  4Ana  UCXOAALLMX
BbiI30BOB B /1l06OM
cnyd4ae ucnonbayetca
SIP-proxy;

— MWcnonb3oBatb ¢
Bblga4yen «3aHAaTo»
(with busy tone) -
ans NCXoaALWmX
BbI30OBOB B Jilo6om
cNnyyae umcnosbayeTca
SIP-proxy

— Outbound — 3agaet pexunm
ana Ucxo4ALWmxX Bbl30BOB
yepes SIP-proxy.

Ecan no KakuMm-TO MpuyMHam
abOHEeHTCKNi nopt He
3aperucTpupoBaH, TO B
pexkume (with busy tone) npu
nogbéme TPybKM Ha 3Tom
nopty 6yaetr  BblAaBaTbCA
CUrHaN «3aHATO»

Dial timeout:

Takimayt Habopa -
TanmayT Habopa
cneaytouen unopsi (B
pexume Outbound),
CeK.

JaHHasn HaCTpoliKa
aKTyasibHa TONbKO ANA
niaHa
MapLipyTUsaumm
Dialplan table

[na BO3MOXKHOCTU Habopa 6e3
Talimayta Heobxogumo nmbo
MCMO/NIb30BaTb  NpedUKCbl €
YETKO 33aJaHHbIM KOJIM4YEeCTBOM
undp, AM6O WMHAMBMAYANBHO
Ha aboHeHTCKumX nopTax
NCnosb30BaThb HaCTPOMKyY
«OKOHYaHUe Habopa no
pewerTKe (Stop dial at #)»

Expires:

no ymon4daHuto 1800 c

Mepuog pernctpaumm (Expires)
— nepwos BpemeHu  and
nepeperncrpaymm

Authentication:

— FnobanbHasa (global)
- BbINOHATH
ayTeHTUdMKauMIo Ha
SIP-cepBepe ¢ 0bumm
MMEHEM W naposiem
ANA Bcex abOHeHTOB;

Pexkum ayTeHTUdMKaLMM U
aBTopusaummn (Authentication)
- 3afaer pexmm
ayTeHTMdMKauum ana
ycTpoicTtea TAU
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-  WHpuBMAayanoHas
(user  defined) -
BbINOJIHATL

ayTEHTUPUKALUIO Ha
SIP-cepBepe c

pa3gefibHbiIM UMeHeM
" naponem  Aans
Kaxagoro aboHeHTa,
nms n naposb
Ha3HayalTCcA MopTam
B HaCTPOMKAxX MeHIo
«PBX/Ports»

Username:

Uma nonb3osaTensa ana
ayTeHTUOUKALMN B peXMme
global

Password:

Maponb ana ayteHTUdUKaUUU
B pexkume global

Alert-Info:

Mpu ycTaHoBieHHOM dnare
Alert-Info - o6pabatbiBaTtb
3arosioBoK Alert-Info B 3anpoce
INVITE ans Bblgaun  Ha
abOHEHTCKUI MNOopT OT/IMYHOM
OT  CTaHAAPTHOM  MOCbIIKK
BbI30Ba

Ringbackatanswer 183:

Mpn ycTaHOBAEHHOM

dnare
ocylecTBafeTcs
Bblgaya CUrHana

«KOHTpOAb NOCbINKK
Bbl30Ba» Npu npuveme
coobueHus «183
Progress»

Mpn wncnonb3oBaHUM AAHHOWM
HacTpoOWKM W3 He byaet
reHepuvpoBaTb curHan «KIMNB»
NnoKanbHOMy  aboHeHTy, B
Ccyyae ecAn  pasroBOpPHbIN
TPaKT Ha MOMEHT Moay4yeHus
coobueHuns 183 yKe
npokatoyeH nmbo coobuieHune
183  copepxuT  onucaHue
ceccumn SDP gna npoknaoveHmn
pa3roBOPHOro TPaKTa

Ringback at call waiting:

Bbi3blBatOLWMi WAO3 B
3aBUCMMOCTM OT TOrO,
Kakoe coobueHnn
npuHan: 180 Ringing
man 182 Queued),
reHepupyet nmbo
CcTaHpapTHoe  «KIB»
(180 Ringing), nn6o
OT/IMYHOE oT
CTaHAapTHoro (182

Tun oteeta npu CW (Ringback
at callwaiting) - Bblgaya
coobuweHns 180 anbo 182 npwm
NOCTYN/IeHUN BTOPOro BbI30BA
Ha MOPT C aKTUMBHOM Yycayrow
Call waiting. Ucnonb3yetca ana
WUHAMKauUm BbI3blBatOLEMY
aboHeHTy (nocpeacteom
Bblgauu CUrHana «KTB»
onpeaeneHHon TOHA/bHOCTH)
WHPOPMALMN O TOM, YTO €ro
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Queued)

BbI30B NOCTaB/IEH B o4yepeab u
OXUNAOa€eT OTBETA

Remote ringback:

— He nepepasatb KIMNB
8 RTP (Don’t send
ringback in RTP) -
npu NOCTYNNeHUN
BXOAAWEro  Bbl30Ba
a3 He oyaet
reHepupoBaTb CUrHan
«KMNB»;

— MNepepasatb KIB B
180 (Ringback with
180 ringing) — npwu

nocrynaeHmu
BXOAALLEro  Bbl30Ba
/103 byaer

reHepuMpoBaTb CUTHaN
«KMB» n nepepasatb
ero B3aMmoAencTByto-
wemy LwNto3y B8
pa3roBOpHOM TpaKTe.
MNpokntoyeHne
Pa3roBOPHOro TPaKTa
6yneTt ocyuwecTBieHo
BMecCTe C nepegaven
no nportokony SIP
coobueHus «180
ringing»;

— Nepepasatb KIB B
183 (Ringback with
183 progress) — npwu

nocrtynneHunu
BXOAALLEr0  BbI3OBA
w3 byaet

reHepupoBaTb CUrHan
«KMNB» n nepepasaTb
ero B3aMMoAencTByto-
wemy W3y B
pa3roBOPHOM TpaKTe

FeHepauua KMB
BbI3bIBatoLEMYy aboHeHTy
(Remote ringback) — napameTp
onpeagenser, Tpebyetca u
Wwno3y  BblgasBaTb  CUrHan
«KOHTPO/Ib NOCbIJIKU BbI3OBA»
(«KMB») npu  noctynaeHuu
BXOAALLEro BbI30Ba.

MpokntoyeHne pPasroBOpHOro
TpakTa OypeTr ocyLlecTBAeHO
BMecTe C nepegayen no
npotokony SIP  coobuieHus
«183 progress»

DTMF MIME Type:

— Application/ dtmf —
DTMF nepepaetca B
pacwupeHnn
application/dtmf (* u
# nepegatoTcAa  Kak
yncnalOom 11);

— Application/ dtmf-
relay - DTMF

Tun pacwmpeHun MIME,
nucnosb3yembli gna nepegaudm
DTMF B coobueHuax INFO
npoTtokona SIP.

Mepepaya DTMF Bo Bpemsa
YCTaHOB/NI€HHO ceccum
ucnonb3yetca AnA AoOHabopa
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nepezaercs B
pacwupeHnn
application/dtmf-
relay (* 7 #
nepegatorcs KaK
CUMBO/bI * U #);

— Audio/telephone-

event - DTMF
nepegaetca B
paclwmpeHnmn

audio/telephone-
event (* n #
nepeaatorca KaK
yncna 10 m 11)

undp B TOHaNIbHOM peXKume

Hook flash MIME Type:

— Kak DTMF (As
DTMF) — nepepaBsaTb
B pacwmpeHmnn MIME,
HaCTPOEHHOM B
napametpe DTMF
MIME  Type. Tpu

aTOM, ecnm
ncnonb3yerca
application/dtmf-
relay, flash
nepegaercs Kak
signal=hf, ecnm
ncnonb3yeTcs

application/dtmf wnau
audio/telephone-
event, TO flash
nepegaercs KaK
ymncno 16;

— Application/Hook

Flash - flash
nepegaetcs B
pacwmpeHunn

Application/ Hook
Flash (Kak signal=hf);

— Application/Broad-

soft - flash
nepegaercs B
pacwupeHnn
Application/

Broadsoft (kak event
flashhook);

— Application/sscc —
flash nepegaetca B
pacwupeHnn

Tun MIME pns Flash (Hook
Flash MIME Type) — Tun
pacwunpeHusa MIME,
Mcnonb3yemblit Ana nepepaun
Flash B coobweHusx INFO
npotokona SIP
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Application/ sscc (kak
event flashhook);

Ucnonb3yeTca B
cnyyae, ecnm
HeobxoaMmo

nepefatb  MMMyAbC
flash Ha BcTpeunyto
CTOPOHY bes3
obHoBNEHUA

napameTpoB ceccum

Escape hash uri:

— lNepepasatb cMmBon
# Kak %23 (Escape
hash uri) - npwu
YCTaHOB/IEHHOM
dnare nepenasaTb
3HakK ¢dyHTa
(«peweTky») B8 SIP URI
Kak escape
nocnenoBaTeNbHOCTb
"%23", MHaye — Kak
cumson "#"

Mpu yctaHoBneHHoOM dnare
user=phone 3HaK ¢dyHTa
(«pewweTka») BCeraa
nepegaetca Kak cumson "#",
HE3aBUCMMO OT  HACTPOMKMK
Escape hash uri;

— MWcnonb3osBaTb Ter
User=Phone

Mpu ycTaHOBAEHHOM dnare
ucnonbsosatb Ter User=Phone

Ler=risie: (User=Phone) B SIP URI, wuHaye - He
MCNONb30BaThb.
- Ypanatb Mcnonb3syetca ana
HEeaKTMBHble  megma B3aMMOAENCTBMA CO LWIAO3aMK,
(Remove inactive HEKOPPEKTHO
media) - npwm noaAaepXmBatoWLnmm
Remove inactive media: YCTaHOB/IEHHOM pekomeHaaumio RFC 3264 (no
dnare y4anaTb pekomeHaaumm KO/IMYecTBOo
HeaKTMBHble  meama MOTOKOB Npu MOAUPUKALMAX
NOTOKM npwu ceccumn He OOJIKHO
moandurkaumm  SDP- YMEHbLLATbCA)

ceccuun

P-RTP-Stat:

— P-RTP-Stat — ucnonb3osatb B
3anpoce BYE nnbo oteeTe Ha
Hero 3aronoBoK P-RTP-Stat gna
nepegaum RTP-cTaTUCTUKMK

CT with replaces:

- Ucnonb3oBaTtb
replaces (CT  with
replaces) -  npu
YCTaHOB/IEHHOM

dnare ucnonb3oBaTb
Ter replaces npu
BbINOJIHEHUU  YCAYTU
Call Transfer

Mpu ycTaHoBneHHOM dnare BO
BPEMA  BbIMNOJHEHUA  YCAYTU
wao3 GopmupyeT 3aros0BOK
refer-to, B KOTOpbIA, MOMUMO
agpeca aboHeHTa, KOTOpomy
nepesoanTca BbI30B,
fobasnaer  Ter replaces,
copeprawmn DIALOG ID (Call-
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(nepepava BbI3OBA), ID, totag, from-tag)
MHave - He 3ameLLaemoro BbI30BA.
NCcnoab30BaThb BapwaHT NCMNo/b30BaHUA
replaces npegnoytuteneH npu
pabote c ucnonb3osaHnem SIP-
cepBepa, MOCKOMIbKY  valle
BCEro He Tpebyet
YCTAHOBNEHWA HOBOFO AManora
mexxay SIP-cepsepom "
aboHeHTOM, KoTopomy
nepeBogMTCA BbI3OB
- supported - HapexHasn [OCTaBKa
noaaeprkka npeagsapuTenbHbIX O0TBETOB
NCNo/ib30BaHMUA (100rel) - wucnonb3oBaHUe
Ha4eKHbIX HaZEXKHbIX MpPeaBapUTENbHbIX
npeasapuTenbHbIX otseTtos (RFC 3262)
OTBETOB;
- required -
TpeboBaHMe
100rel: NCcnosab30BaThb
HafeXHble
npeagsapuTenbHble
oTBETbHI;
— He WuCnonb3oBaTb
(off) - He
NCcnosab3oBaThb
HafeKHble
npeasapuTenbHble
OTBETH!
Ucnonb3oBatb timer Bo Bpems pa3roBopHoi ceccum
RFC4028 (Enable OOJIKHbI nepenasaTbCA
timer) - npwu 3anpocbl UPDATE (ecnm
Enable timer: YCTaHOBAEHHOM BCTPEYHbIA LWAO3 YKasan ux
dnare noagep*Kky) nmbo re-INVITE
nognepKmMBatoTcs 0115 KOHTPOIA COeANHEHUSA
Tanmepbl  SIP-ceccui
(RFC 4028)
Ot 90 pgo 1800 ¢, no — Min SE — MWHMMaNbHbIN
. ymonyanumio 120 c. UHTEepBan NpoOBEpPKM
Min SE:
paboTocnocobHocTH
coeMHeHnA
Ot 90 mo 80000 c., Session expires — nepuoa
. . pekomeHayemoe BPEMEHW B CEKyHZax, Mo
Session expires (0 -

unlimited session):

3HayeHMe - 1800 ¢, 0 —
Bpema  ceccum  He
orpaHu4eHo

ncTeyeHnn KoToporo
Npou3onaeT npUHyauTeNbHOE
3aBeplUeHMe ceccuu, B ciyyae
ecnun ceccus He 6yaeT BoBpems
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obHoB/EHa

3.3.2.3 P.325. Mpoueaypa HaCTPOMUKU KogeKos npodpunsa

[aHHas npoueaypa cooTBeTcTBYET pasgeny 5.1.2.2.4 Hactpoiika napameTpoB KogeKkos — Mpodunb N,
Kogeku (Profile N Codecs) pykoBoactea [14].

DYHKUUH

CurHanbHbii  npoueccop TAU-72.IP/TAU-36.IP  BbiNnoAHAET GYHKUMM  KOAMPOBAHWA aHasoroBoro
peuyesoro TpaduKa, AaHHbIX dakca/Mmoaema B UMPPOBbIE CUTHAIbI, @ TaKXKe 06PaTHOro AEeKOANPOBaHUA.

LLinto3 nogaepueaet cnegyowme Kogeku: G.711A, G.711U, G.729, G723.1, G.726-32.

C XapaKTepuCcTUKaMM KOLEKOB MOMKHO MO3HAaKOMWMTbCA B COOTBETCTBYIOLLEM pasgenie Nepsoi 4acTu
JaHHOro nocobus.

KpaTkoe onucaHue npoueaypbl

B faHHON npoueaype MOMKHO BbibpaTb KOAEKM M MOPAAOK, B KOTOPOM OHM ByayT MCNo/b30BaTbCA Npu
yCTaHOB/IeHUU coeguHeHnA. KoAeK ¢ HanBbICLLIMM NPUOPUTETOM HEOHXOAMMO YCTaHOBUTb B BEPXHEN NO3ULUMN.

Mpu HaxxaTum NIeBOA KHOMKOW MbILIN CTPOKa C Bbl6paHHbIM KOoZeKoM noacseymsaetca. na nameHeHuA
NPUOpPUTETA KOAEKOB UCMNO/Ib3YIOTCA CTPENTKU KBHU3», KBBEPX».

KommeHTapum u npyumeyaHms

MpMMeHeHWe HaCTPOEK KOAEKOB He TpebyeT nepesarpysku Wwito3a. MNpu NpUMeHEHUU AaHHbIX HAaCcTPOEK
BCE TeKyLMe BbI30Bbl 6yayT 3aBepLueHbi!

Mapametpbl

P.325. Mpoueaypa HacTpoiKK Koaekos npodunsa

Mpoueaypa MapameTpsbl 3HaueHuA KommeHTapuu
P.325.1. Codecs List of codecs in Bbibop KoaeKa U3 cnucka
configuration: preffered order
Use G.711A BboibpaTb npeanoyTUTENbHbIE
KOAEKM, YCTaHOBMB
Use G.711U cooTBeTcTByOWME  dnaru
nopsagoK (cTpenkamm
Use G.726-32 BBer/BHM3)
Use G.723
Use G.729A
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Use G.729B
P.325.2. - G711 Ptime Jonyctumeblie 3HayeHua «Bpemsa nakeTusauum»
Packetcodertim 10, 20, 30, 40, 50, 60 («Packet coder time»)
e: yKasblBaeTcs Bpems
nakeTusaumm, TO ecTb
Jonyctumble  3HayveHuA KO/IMYECTBO MUANUCEKYHA (MC)
- G729 Ptime 10, 20, 30, 40, 50, 60, 70, peun, nepegaBaembiXx B OAHOM
80 peyeBOM MakeTe MPOTOKONA
RTP.
. Jonyctumble  3HayeHwuA
- G723 Pt
ime 30, 60, 90 MoppobHee 06 3TOM Cm. B
pasgene  ayAMOKOAEKM B
. Jonyctumeble 3Ha4YeHnA nepeoit Yyactu OaHHOro
- G.726-32 Ptime
10, 20, 30 nocobus
PaspeleHHble ana Tun  Harpyskm AnAa  KoAeka

G.726-32 PT

NCNO/Ib30BaHMA 3HAYeHUA
—0T196 go 127

G.726-32 — TMN AMHAMWNYECKO
Harpysku ana kogeka G.726-32

P.325.3.
Opyrue HacTpoiiku
Features
- BHyTpunonocHo — Cnocob6 nepegaun DTMF
(inband) - (DTMF  Transfer) — metog
BHYTPMMNOJIOCHO, B nepegayn curHanos DTMF.
peyeBbix nakeTax RTP;
Nepepaya DTMF BO Bpems
— RFC2833 - cornacHo YCTaHOBNEHHOM ceccmun
pekomeHgaummn RFC 2833 ncnonb3yeTtca aAna goHabopa;
B KayecTBe BblAe/IeHHOM
Harpyskm B peyeBbIX Ans BO3MOXHOCTU
DTMF Transfer: naketax RTP; “cnonb3oBaHua foHabopa BO
BpemsA pasroBopa ybeauTecsb,
— INFO — BHenonocHo. o yTO aHaNOTNYHbIN meTtopg,
npoToKkony SIP nepegayn curHasnos DTMF
ncnonb3ytoTcA HacTpoeH Ha BCTPEYHOM
coobuweHuna INFO, npwu lwnto3e
3TOM BWA, NepenaBaemMblix
curHanos DTMF  byaet
3aBuceTb oT NE]
pacwupeHna MIME
- He nepepasarb Cnocob nepegaun Flash (Flash
(disabled) - nepepaua Transfer) — meTon nepegauu
flash 3anpeueHa; KopoTKoro ot6os Flash.
FlashTransfer:
- RFC2833 - nepegauva MNepepaya flash aboHeHTCKUM
flash ocyuiecTBaseTca nopTom yepes IP-ceTb
COrNacHO peKoMeHZaunu BO3MOXHA, TO/IbKO €C/In Ha
RFC 2833 B KauecTtBe HEeM HaCTPOEH pexmm
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BblAE/EHHON Harpysku B
peyeBbix naketax RTP;

— INFO - nepegaua flash

ocyuwiecTsnaeTca
meToaamum NPOTOKO/I0B
SIP/H323.

Mo NpPOTOKONY SIP
NCNonb3yloTcA

coobuweHuna INFO, npu
3TOM BUJ, NepenaBaemoro
CUrHana flash oyaet
3aBuceTb oT TMNa
paclmpeHms

ncnonb3oBaHua ¢yHkumm flash
- Transmit

FaxDetect Direction:

— He peteKTMpoBaTb TOHbI
dakca (no detect fax) —
OTKAtoYaeT
OEeTeKTMpoBaHMe  TOHOB
¢dakca, HO He 3anpeuiaet
nepegadyy ¢akca (He
byaer  MHULMKMPOBATHLCA
nepexof Ha Kogek ¢dakca,
HO  [aHHbIA  nepexon,
MoeT  6blITb  caenaH
BCTPEYHbIM LLUIO30M);

— 06e crTopoHbl (Caller
and Callee) -
OETEKTUPYIOTCA TOHbI KakK
npu nepegadve ¢akca, Tak
M npu npueme. [pun
nepegave ¢dakca
OeTeKkTnpyeTca cuUrHan
CNG FAX c aboHeHTCcKoM
MvHun.  lpn  npueme
dakca AeTeKTupyeTtca
CUrHan V.21 c
abOHEHTCKOWN NHUNY;

— Bbi3biBatowan (Caller) —
OEeTEKTUPYIOTCA TOHbI
TONBKO NpW  nepegave
¢dakca. [Mpu nepepave
¢dakca OeTeKTupyeTca
curHan  CNG FAX
abOHEHTCKOM NHUY;

— Bbi3biBaemasn (Callee) —
AeTeKTMpyHoTCA TOHbI
TONbKO  MNpu  npueme
dakca. Mpu npueme dakca
AeTeKkTupyeTcs cUrHan

ObHapyeHue ¢akca (Fax
Detect Direction) -
onpeaenset HanpassieHne
BbI30BaQ, npu KOTOpOM
paspeleHo [EeTEeKTUPOBATL
TOHbI $aKca, nocne yero byaer
OCYLLeCTBNATL  MNepexos, Ha
Kogek ¢dakKca
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V.21 c aboHeHTCKoM

JTIMHUN

FaxTransferCodec:

— fax transfer G.711A -
MCNO/Nb30BaHME  KOoAeKa
G.711A pna nepegayun
daKca. lMNepekntoyeHne Ha

Kodek G.711A
ocyLLecTBaseTcA no
LETEKTUPOBAHMUIO

COOTBETCTBYIOLLNX TOHOB;

— fax transfer G.711U -
Mcnosb3oBaHMe  Kogeka
G.711 U pna nepepgauun
¢dakca. MNepekntoyeHme Ha

KoZeK G.711 u
ocyLecTsnaeTca no
OeTeKTUPOoBaHUIO

COOTBETCTBYHOLWMNX TOHOB,

- T.38 mode -
Ncnosib3oBaHue

npotokona T.38 pgnA
nepegayu dakca.

MNepekntovyeHune Ha T.38

ocyuiecrtsnAaeTcAa no
AEeTEKTUPOBAHUIO
COOTBETCTBYHOLWMNX TOHOB

OcHOBHOW Kogek nepegayu
¢dakca (Fax Transfer Codec) —
OCHOBHOIM  MNPOTOKON/KOAEK,
Mcnonb3yemblit Npu nepeaaye
dakca

SlaveFaxTransferCode
c:

— fax transfer G.711A -
Mcnosib3oBaHMe  Kogeka
G.711A pna  nepegayun
dakca. NepekntoyeHme Ha

Kogek G.711A
ocylwiecTsaaeTca no
OEeTeKTUPOBaHUIO

COOTBETCTBYHOLWNX TOHOB,

— fax transfer G.711U -
MCNO/NIb30BaHME  KOAeKa
G.711 U pna nepegayun
dakKca. lMNepekntoyeHne Ha

KoAeK G.711 U
ocylLecTBnAeTca no
OETEKTUPOBAHMUIO

COOTBETCTBYHOLWMNX TOHOB,

- T.38 mode -
Ncnosib3oBaHue

npotokona T.38 pgnA
nepegayu dakca.

MNepekntoyeHne Ha T.38

PesepBHbIA Koaek nepedaqn
¢dakca (Slave Fax Transfer
Codec) - pe3epBHbIi
NpPoTOKON/KoAEK,
MCNo/ib3yemblil Npu nepegade
¢dakca. Mepexos Ha [AaHHbIN
KOOEK OCyLIecTBAAETCA, ecau
BCTpeyYHasn

CTOpPOHa He noaaeprkusaet
NPUOPUTETHbLIN

3anpeLlueHo Mcnonb3oBaTb
oAuH ] TOT e
npoTtokon/Koaek

OoAHOBpeMEeHHO B Ka4yectBe
OCHOBHOrIO U pe3epBHOro
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ocyuwiecrsnAeTca no
AETEKTUPOBAHUIO
COOTBETCTBYHOLWUNX TOHOB,

— He ucnonbsosatb (Off) —

He MCNosib30BaTh
pe3epBHbIii npotokon/
KoaeK

ModemTransfer:

— He ucnonb3osarb (Off) —
He LEeTEeKTUpoBaTb
CUrHasbl MOAEMa;

- G.711A VBD -
MCNO/sIb30BaHME  KoAeKa
G.711A npu nepegaye
OQHHbIX NO  MOAEMHOMY
COeaUHEHNIO.
MNepekntoyeHne Ha Koaek
G.711A B pexum VBD
ocyulecTsnaerca no
OEeTeKTUPOBaHUIO TOHa
CED;

- G.711U VBD -
NCnosb3oBaHMe  Kogeka
G.711U npu nepepade
OaHHbIX MO  MOAEMHOMY
COeZIHEHMIO.
MepekntoyeHne Ha KoAek
G.711U B pexum VBD
ocylecTBAeTca no
OETEKTUPOBaAHMUIO TOHA
CED;

- G.711A RFC3108 -
MUCMNONb30BaHWE  KoAeka
G.711A npu nepepaye
OAHHbIX MO  MOAEMHOMY
coeguHEeHUIO. Mpwn
nepexoae B pexXum
nepegaynm mogema no
npoTOKONY SIP
axoKomneHcauma mn VAD
BbIKAOYAOTCA npu
NOMOLLN aTpubyTos,
OMUCaHHbIX B
pekomeHgaummn RFC 3108:

a=silenceSupp:off - - - -
a=ecan:fb off -;

- G.711U RFC3108 -

MNepepaya mogema (Modem

Transfer) - onpeaenser
nepexof B pexum Voice band
data (no  pexkomenaauum
V.152).

B pexkume VBD w103
BbIK/IOYaET OEeTeKTop
aKkTMBHOCTM peun (VAD) un

reHepaTtop KOMPOPTHOrO Wyma
(CNG), uyto Heobxoaumo npwu
yCTaHOBNEHUU MOAEMHOTO
coeanHeHus.

Noppep:kka Cisco NSE: npu
nonyyeHMn nakera NSE 192
NPOUCXOAUT  NepeKovYeHne
Ha Bbl6paHHbIX Kogek u
BbIK/IlOYaeTcA VAD, npu
nonyyeHMn nakera NSE 193
BbIK/IlOYaeTcA 3XOKOMNEH-
catop
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MCNONb30BaHME  KoAeKa
G.711U npu nepepade
OaHHbIX NO  MOAEMHOMY
coeguHeHuto. Mpwn
nepexoge B pexum
nepegaym mogema no
NpPoOTOKONY SIP
axokomneHcauma u VAD
BbIK/IOYalOTCA npu
nomoLim aTtpubyTos,
OMUCAHHbIX B
pekomeHgauunm RFC 3108:

a=silenceSupp: off - - - -
a=ecan:fb off -;

- G.711A NSE -
nogaepxka CISCO NSE,
npu nepeaaye AaHHbIX NO
MOAEMHOMY COeAMHEHUD

ncrnonb3yetca KoJdek
G.711A;
- G.711U NSE -

nogaepxka CISCO NSE,
npu nepeaaye AaHHbIX NO
MOAEMHOMY COEAUHEHULD

RFC2833 PT:

ncnonb3syetca KoAek
G.711U
PaspelueHHble ana Tun Harpyskn pgna RFC2833

MCNO/Ib30BaHMA 3HAYeHUsA
—0T196 po 127

(RFC2833 PT) - ™n
ANHaMU4YecKom Harpysku,
ncnonb3yemon ana nepegayu

nakeToBs no RFC2833.

PekomeHaauma

RFC2833 onpeaenser
nepegayy curHanos DTMF un
Flash nocpeacTBom RTP-
npoToKona. [laHHbI NapameTp
OOMKEH COrNacoBbiBaTbCA C
aHaNOMNYHbIM napameTpom
B3aMMOZENCTBYIOLLErO LW/I033

Decoding RFC2833
with PT from answer
SDP:

Mpun CHATOM dnare
CcuUrHanbl byayT

NPUHUMATBCA C TUNOM
Harpyskn, HaCTPOEHHbIM
Ha wnto3e. Ucnonbsyetca
ana  coBmectmumoctu co

Jexkogmposate RFC2833 ¢
TUNOM HarpyskM wu3 OTBeTa
(Decoding RFC2833 with PT
from answer SDP) — npu
CcoBepLUEHUN ncxo4AWEero
Bbi3oBa nNpuHMmaTtb DTMF
curHanbl B popmate RFC2833 ¢
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LW/03aMK, HEKOPPEKTHO
NoAnEePXKMBAOLWNMM
pekomeHgaumio RFC 3264

TMNOM
Harpysku, npeanoXeHHbIM
B3aMMOAENCTBYIOWMM
LUNHO30M

Silencesuppression:

Mpwu YCTaHOB/IEHHOM
dnare MCNoab30BaThb
[AeTeKTop aKTUBHOCTU

peun (VAD) 1 nogasneHue
TUWKHBI (SSup), nHavye —
He UCMnoJib30BaTb

— MopasneHne nays (Silence
suppression)

JeTeKTop akTMBHOCTU

peyn no3sonAeT OTKAK4YaTb

nepegavy pPa3roBOpPHbIX
naketoe RTP B MOMEHTbI
MOYaHUA, TEM caMbIMm

YMEHbLIAA Harpysky B CeETH
nepeaayn AaHHbIX

Echocanceller:

Mpwn YyCTaHOBNEHHOM
dnare NCNo/sib30BaTb
axonoaasneHne  (AnvHa

3X0-TpakTa A0 128 mc)

BkntoyeHmne axokomneHcaTopa

Mpwn YCTQHOBAEHHOM Bbikntounte NLP npoueccop

dnare NCnoab30BaThb (NLP disable).

axonopaasneHue c

BbIK/IHOYEHHbIM Henm- B cnyvae, Korga ypoBHM

HeMHbIM npoueccopom CUrHaNoB Ha nepeaayve W

NLP npuMeme CUIbHO pPa3nMyaloTcs,

NLP disable: NnonesHbld  cnabblih  curHan

MOKeT bbITb noaasneH
HENMHENHbIM  MPOLLEeCCOPOM
NLP. [na npepoTBpaweHun
noaasneHun ncnonbsyetca
OaHHbIN pexum paboTbl
3XOKOMMNEHCcaTopoB

Mpun YCTaHOBNEHHOM — KomoopTHbin wym (Comfort

dnare MCNoNb30BaTb noise) Ucnonb3ayeTca

Comfortnoise:

reHepaTop Kom¢popTHOro
lwyma

COBMECTHO C  HACTPOWKOW
Silence compression (VAD),
NMOCKO/IbKY dbopmmnpoBaHue
naketToB KOMGOPTHOro LymMa
OCYLLeCTBNAETCA  TO/NbKO B
MOMEHTbI 06HapyKEeHHbIX
peyeBbix nays

P.325.4. «RTCP «KoHdurypauums
configuration» RTCP»
Mpwn OTCYTCTBUM Mepuoa nepegaun RTCP (RTCP
RTCP timer: YyCTaHOB/I€HHOTro dnara timer) — nepuos BpemeHu B
NpPOTOKON RTCP He CEeKyHAaX, uYepe3  KOoTopbIit
YCTPOWMCTBO oTnpasnaaet
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RTCP control period:

ncnonbsyertca KOHTPOJ/IbHble  MakeTbl MO
npotokony RTCP
OT15-65535 ¢c. Mepnopn, KOHTPONA aKTUBHOCTMU

3HayeHne KOHTPO/IbHOMO
nepuoga onpeaensetca
no ¢popmyne:

RTCP timer* RTCP

control period cekyHa.

Mpwn OTCYTCTBUMU
YCTaHOBNEHHOIO ¢dnara
dYHKUMA KOHTpO/A
BbIK/ItOYEHA

RTCP (RTCP control period) —
bYHKLMA KOHTPONA COCTOAHMA
pa3roBOpPHOro TpakTa.
Onpepenser KO/IMYecTBo
WHTepBanos BpemeHu (RTCP
timer), B TeuyeHWe KoToOporo
OXKMAAOTCA NAaKeTbl NPOTOKOA
RTCP co BCTpeYHOIN CTOPOHDI.

Mpn OTCyTCTBMM NaKeToB B
33@aHHOM Mepuoae BpPEeMEeHMU
YCTAaHOB/NIEHHOE  COeAUNHEHMue
paspylwaerca € NPUYNHOM
pasbegMHeHnA — cause 3 no
route to destination.

RTCP-XR -  ¢dopmupoBatb
RTCP-XR: KOHTpO/bHble nakeTtbl RTCP
Extended Reports B
cootseTBuu ¢ RFC 3611
P.325.5. 3HayeHMA n3 AuanasoHa Tun Harpy3skm ana NSE — tvn
NSE PT o196 no 127 AWHaMMYecKomn HarpysKu,
«Cisco NSE ncnonblyemon pna nepegayu
configuration» naketos NSE
P.325.6. «T38 «KoHdurypauumsa
configuration» T.38»

MaxDatagramSize:

3HayeHne, pasBHoe O,
O3Havaer, yTo no
npotokony SIP aTpunbyt
T38MaxDatagram

nepefaBaTbca He Oyger,
npu 3stom w03 byaer
noAfep»KmMBaTb npvem
aentarpamm go 512 6aiT.

Ucnonb3yiite 3HaveHue 0
ANA  B3aMMoAencTeua co
WA03aMK, He
noaAepKMBaoLWLMmm
3Ha4YeHMA AenTarpamMmbl
272 6ainTa v Bbiwe.

MaKcrMManbHbIi pasmep
NPMHMMaeMol  AaTarpammbl
(Max  Datagram  Size) -

MaKCMManbHbIN pasmep
aenTarpammol.

[aHHbIl napameTp
onpegensieT  MaKcMmasbHoe
KOZIMYeCcTBO 6aunT,
nepefaBaembix B NaKeTe

npotokona T.38

Bitrate:

9600 nnun 14400

BbutoBas ckopocTb (Bitrate) —
MaKCMMabHasA CKOPOCTb
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dakca.

[aHHaa HacTpoiika BAMAET Ha
BO3MOHOCTHU Lwt03a
paboTatb C
BbICOKOCKOPOCTHbIMM

baKCMMUAbHBIMM annapaTamu.
Ecnn daKCMMUNbHbIE
annapartbl noagep*KuBatoT
nepegavyy Ha ckopoctu 14400,
a Ha W03e  HacTpoeHo

orpaHuyeHue 9600, TO
MaKCMManbHas CKOpOCTb
coeamHeHuA mexay

daKCUMUAbHBIMW annapaTtamu
He cmoXeT npesbicuTb 9600
6oga. Ecnum, Haobopor,
daKkcMMUNbHble annapatbl
noAaAepKMBatOT Nepeaavy Ha
ckopoctn 9600, a Ha wwo3e
HaCTpoeHo orpaHu4yeHue
14400, TO0 paHHaA HacCTpolKa
HE OKaXeT HWUKAKOoro BAUSHUA
Ha B3aumoaeincTeue,
MaKCcUManbHas CKOpPOCTb
byaer onpeaensaTbea
BO3MOMHOCTAMM
baKCMMUNbHBIX annapaTos

P.325.7.

«Jitter  buffer
configuration»

«KoHpurypauma
AXKutTep-bydepa»

ana ¢pakca/mogema

Pasmep cratnuyeckoro
6ydepa (Delay) mc

AnanasoH  gonyctMmbix
3HayeHn o1 0 go 200 mc.

Pasmep cratnuyeckoro bydepa
(Delay) - pasmep
dUKCUpoBaHHOIO OKUTTEP-
bydepa, wucnonbsyemoro B
pexume nepegaun dakca uam
Mmoaema

BANA ronoca
Mode: PUKCUPOBAHHbIN nmbo Pexkum (Mode) — pexum
' afanTUBHbIN paboTbl AxxuTTEp-6Ydepa
OT1 0 go 200 mc. MWHUMaNbHbIN pasmep
Delaymin: bydepa (Delay) — pasmep

bUKCUPOBAHHOIO LKUTTEp-
b6ydepa nMbo HUKHAA rpaHMLa
(MMHUMaNbHbIN pa3smep)
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afanTUBHOTO AXUTTep-bydepa

Ot Delay o 200 mc. MaKcMmanbHbIi pasmep
6ydepa (Delay max) — BepxHsas
Delaymax: rpaHuua (maKcumanbHbI
pasmep) afanTUBHOTO
OXUTTEp-bydepa B
MWUASIUCEKYHAAX
Ot Delay max go 500 mc. lpaHnua yaaneHua (Deletion
threshold) - nopor
Hemea/IeHHOTO yaaneHus

NaKeToB B MUNITNCEKYHOAX.

Deletionthreshold: Mpw pocTe 6ydepa "

NpeBbIEHNN 3a[EePKKM
naketa CBbiwe LAHHOM
rpaHULbl NakeTbl HeMea/eHHO
yaansoTca

B pexnme «SOFT» Pexkum ypanenua (Deletion

ncnonbsyetcs mode) — pexum agantauuu

WHTEN/IeKTya/ibHas CcXema bydpepa. Onpepensier, Kakum

BblbOpa MaKkeToB  AnA obpasom b6yayr yaanartbea

yO3aNneHua, npeBbICUBLUNX naKkeTbl npwm aganTauum

nopor. b6ydepa K HUXKHEN rpaHule.

Deletionmode:

B pexnme «HARD»

NaKeTbl, 3a4eprKKa
KOTOpPbIX npesbiCnNa
nopor, HemeaneHHo
YOaNAKTCA

[na OTMeHbl BCEX BHECEHHbIX M3MEHEHWI HaxKaTb KHOMKy «OmmeHumse usmeHeHua» («Undo All
Changes»).

[na ycTaHOBKM NapaMeTPoB MO YMONYaAHWUIO HaxKaTb KHOMKY «[lo ymonyaHuto» («Defaults») (3HaueHus,
yCTaHaB/AMBaeMble N0 YMOYaHWIO, NPUBEAEHbI HAa PUCYHKE).

ONna npuMmeHeHUs U3MeHEeHU HaxKaTb KHOMKY «[lpumeHumso usmeHeHus» («Submit Changes»).

[na coxpaHeHWsA HAaCTPOEK B MOCTOSHHYIO NAMATb YCTPOMCTBA HaXKaTb KHOMKRY « CoxpaHume» («Savey).

3.3.2.4 P.326. Mpoueaypa HaCTPOMKMU NPaBU MapLUPYTU3aLUM NPU NOMOLLMU
perynsapHbix BbipaXKeHuit

HacTpoiika npaBua mapLipyTmMsaumm cooTBeTcTByeT pasgeny 5.1.2.2.5. pykosoacTsa [14].

DYHKUUM

MapLpyT13aLmsa — 3To NPOLLECC ONpeaeNeHUs MAapLIPYTa c/iefoBaHMsa MHGOPMALLMK B CETAX CBA3W.
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TaK KaK LWto3bl — 3TO YCTPOMCTBA, OCYLLECTBAAIOLWME B3aUMOAENCTBME MeXAY AByMA ceTamu — THOMN u
ceTbto VoIP, To B pamKax Lt03a NPUCYTCTBYIOT Ba MapLupyTU3aTopa:

— TenedoHHbI MaplpytTusatop (dakTnyeckn — ato ATC, obpabaTbiBatowan TenedoHHble HoMepa) C
Lenbio MapLpyTU3aumm Bbi3oBa B Heobxoammom HanpasaeHuun B cetn TdOM nam VolP.

— IP-mapwpyTtnsaTtop, obpabaTbiBatowmii IP-agpeca nakeToB, C LeAbl OTNPABKU MX B HEOHXogMmom
HanpasneHwuu B IP-ceTu.

B AaHHOW mpoueaype paccmaTpuMBaeTCA HACTPOMKa NpPaBuA MaplUpyTM3aumKn BbI3OBOB MO TesedOHHbIM
HOomepam.

KpaTKoe onucaHue npoueaypbl

B nogmeHto «[llpogpuns N/MnaH Habopa» («Profile n/Dialplan») BbinonHAeTcA HacTpoiKa npeduKcos ana
MapLpyT13aLumM1 1 rpynn nepexsaTta 41 KaxKaoro npoouns.

MapupyTmsauma Bbi3oBoB B wtose TAU-72.IP/TAU-36.IP noctpoeHa Ha ocHose npeduKkcos. MpedurKe
npeacrtassfaeT coboit Hayasio HOMepa BbI3biIBAEMOro aboHeHTa, a B COBOKYMHOCTM C KO/AUYECTBOM UUdp
Habupaemoro Homepa W TalMmayTom Habopa cOCTaBAAET NPaBMAO MaplpyTu3aumu. Ecam HabpaHHbIN
aboHeHTOM HOoMmep nonagaeT nog o4HO M3 NPaBWJ/, TO BbI30B MapLUPYTUIMPYETCA MO Hemy, ecv HabpaHHbIN
HOMEp O4HOBPEMEHHO MonagaeT nog, HeCKOIbKO MpaBwu/, TO MapLIpyTU3UpyeTca no 6osee NpUoOpUTETHOMY.
Mpu HecoBnageHMn Habopa HX C OAHMM M3 NpPaBuUa abOHEHTY ByAeT BblgaH CUTHAN «3aHATOY.

HacTpolika maplpyTusaLMM MOMKET OCYLLEeCTBAATbCA MO0 HenocpeAcTBEHHO MyTeM 3ano/iHeHuA
Tabnanupl mapuwpytusaumm (5.1.2.2.5.1 pykosoacTtea [14]), iMBO C NOMOLLbIO PEryasipHbIX BbipaxKeHnit (cm.
pa3gen 5.1.2.2.5.4 pykosoacTtsa [14]).

KommeHTapum u npumeyaHums

[ns HacTPOMKM NpaBu MapLUpyTM3aLMKM BbI3OBOB PEKOMEHAYETCA NMO3HAKOMUTLCA BAMMKe ¢ cuctemon
HyMepauumn, NpUHATON Ha TenedoHHbIX ceTax obuiero nonbzosaHuaA (TGOM). Obwume cBeAeHUA O HyMepaLun B
TdON npusoastca B pek. ITU-T [4] n B pasaene 1 — Cuctema Hymepaummn 8 THOMN.

Mapamertpbl

Mpoueaypa HaCTPOMKM MapLLPYTU3aLMKN BbISOBOB C MOMOLLbIO PETYAAPHbIX BbIParKeHUMN.

P.326. Mpoueaypa HaCTPOUKKU NPaBUA MapPLUPYTU3aLUU

Mpoueaypa Mapametpbl 3HaueHun KommeHTapuu
P.221.
Co3paHue
MapLUPYTHOM
Tabnnubi
(amannnaHa)
MpoTtokon (Protocol) H.323 nan SIP YKa3biBaeTca Ha3BaHue
npoToKoNa IP-TenedpoHumn.
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Mcnonb3oBaHue npoToKona
H.323 BO3MOXHO TO/IbKO B
npodune 1

L Talimep BkntoyaeTcs, ecnu WwJ/to3
onpeaensieT, yto No KpamHewn
mMepe  ewe  OoAHY  unbpy
HeobxoamMmo Habpatb, u4TOObI
COOTBETCTBOBATbL Jtobomy U3
npasua guannnaHa

S Taiimep (S-timer) Bkntovaetcs, ecnm Habop
COOTBETCTBYET  OAHOMY U3
npaswu, HO cywecTeyet
BEPOATHOCTb, yTo
NPOAO/IKEHUNE Habopa

npuBeAEeT K COOTBETCTBUIO C
APYrYMM NpPasuiom

Mpasuno (Rule) Mpasunol | MNpasuno2 Mone pAana 3anuMcuM  npasua
[ .. 1 MNpasunoN MapLwpyTusaumm npu nomoLm
PerynsipHbIX BblpaskeHui (8o
Mpasuno= 1000 cumBonos)*
L{3HayeHwne}
S{3HayeHue}
prefix@optional

3.4 NMpumepbl popmupoBaHua Tabauny, mapipytTusaumnm gna tenedoHHbIX BbiI3OBOB
Ha TAU-36/72.1P

3.4.1 Npumep 1

KoHourypauma TAU B KavecTBe HesaBUcUmoM odpucHom IP-PBX c IP-agpecom 192.168.1.5 ¢ 3-x 3Ha4YHOM
Hymepaumel aboHeHTOB (2xx), 6e3 Bbixoga Ha TpOIM, Ho ¢ oducHbIM SIP-cepBepom (TMna Actepucka) c IP-
aapecom 192.168.1.6 n aboHeHTaMM ¢ 3-x 3HAUYHOM Hymepaumel (3xx):

3anucu B Tabaunue mapuwpytusauuu (anannnan) TAU-36/72.1P, cdbopmMmnpoBaHbl C MOMOLLLbIO PeryaapHoro
BblpaxeHua:

L10S5 (2xx@192.168.1.5|3xx@192.168.1.6)
nnbéo

L10S5 (2xx@{local}|3xx@192.168.1.6)

3.4.2 MNpumep 2

Ha pucyHKe, PucyHoK 2.8, nokasaHbl gBa wnto3a TAU-72, B 04MH U3 KOTOPbIX BKIOYAOTCS abOHEHTbI €
Hymepaumei 200-235, B gpyron 300-335.
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OcTanbHble HoMepa C Hymepaumen 4xxxx obpabaTbiBaloTcA Proxy- cepsepom.

Kpome atoro 3agaHbl IP-agpeca wnto3os 1 Proxy- cepsepa.

AXKKK
200- 235 TAU-72 |— >| Proxy

192.168.1.200
192.168.1.5

43X
300- 335 TAU-72

192.168.1.6

PucyHok 2.8 — ®parmeHT cetn 1

3anucu B Tabanue mapuwpytusauumn (guannnad) TAU-36/72.1P (BepxHero no cxeme), chopMmnpPOBaHbI C
MOMOLLbIO PEryNSPHOro BblpaXKeHUs:

L10S5 (2xx@192.168.1.5|3xx@192.168.1.6 | 4xxxxx@192.168.1.200 | 8x.@ 192.168.1.200)

Bce Tpex3sHayHble HOMepa, HayuHawowwueca ¢ 2 mapwpyTtusmpytorca no IP - agpecy 192.168.1.5,
Tpex3HayHble HOMepa, HaumHatowmeca ¢ 3, mapwpyTtusunpytotca no IP - agpecy 192.168.1.6, Bce NATU3HAYHbIE
HOoMmepa, HaumHaowmeca ¢ 4, mapwpytusmpytotrca no IP - agpecy 192.168.1.200. Kpome sToro sce Homepa,

HauymnHatlowwueca ¢ 8 TakxKe mapupyTmsnpyrotca no IP - agpecy 192.168.1.200.

PaccmoTpum TaKxKe BapuaHT opraHu3aumu CBA3M A1A 3TON e CXembl, B Cayvae, ecnm oba wiosa
3aperncTpmpoBaHbl Ha SIP-proxy no agpecy 192.168.1.200.

B sTom cnyvae gnannnaH 6yAET ONMUCaH cneadyrouwnm Bblpa*KeHnem:

L10S5 (2xx | 3xx | 4xxxxx | 8x.)

3.4.3 Npumep 3

Ha pucyHKe, PucyHoK 2.9, noKasaHbl gBa aboHeHTCKux watosa TAU-72.IP, B oAWMH M3 KOTOPbIX
BK/ItOYAtOTCA abOHEHTbI ¢ Hymepaumei 200-235, B gpyron — c Hymepaumein 300-335.

Take cywecTtsyeT BbIxog Ha 'TC yepes TpaHKoOBbIN W03 SMG.

Ha I'TC aboHeHTbl BKAIOYEHbI B TesedOHHYHO CTaHLMIO C Hymepaumen 11xxx . MapLpyTnsauma BbiI3OBOB
no 3TMM HOMepam ocyulecTeaaeTca Ha SMG.

Kpome atoro 3agaHbl IP-agpeca wno308.
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e

11XXX [ smG | Imc

200- 235 TAU- 4 | 11XXX

192.168.1.40
192.168.1.5

VS

300- 335 TAU- 5

192.168.1.6

PucyHok 2.9 — ®parmeHT cetn 2

3anucu B Tabanue maplupytmsauun (guannnax) TAU-36/72.1P, cdopmmpoBaHbl C MOMOLLbIO PEryAapHOro
Bblpa*KeHus:

L10S5 (2xx@192.168.1.5|3xx@192.168.1.6 | 11xxx@192.168.1.40|8x.@ 192.168.1.40)
Bce Tpex3HauyHble Homepa, HaunHalowueca ¢ 2, mapwpytusnpytotcs no IP-agpecy TAU-4 (192.168.1.5).
Tpex3aHayHble HoMepa, HauyMHatolmecs ¢ 3, MapLupyTusupytotca no IP-aapecy TAU-5 (192.168.1.6).

Bce nATM3Ha4yHble HOMepa, HauyuHawwmeca ¢ 11, mapwpyTtusmpytotca no IP-agpecy 192.168.1.40 Ha
SMG, KoTOpbIl ocywecTBAseT TenedOoHHYIO MapLLPYTM3aLmMio B agpec uHtepdeiicos K I'TC.

Kpome 3TOro Bce Homepa, HaunmHarwWwmeca ¢ 8 TakxKe mapupyTusmpytorca no IP-agpecy 192.168.1.40 K
SMG, Ha KOTOpOM A0KHa BbITb NpeaycmoTpeHa TefiehOoHHaA MapLpyTU3aLma B agpec nHtepoericos K AMTC.

3.4.4 Npumep 4

MpuBegem npumep cetn npegnpuatna (cm. PucyHok 2.10), B KoTopol ucnosbsyetcs w3 TAU (IP-
agapec 172.24.0.5, ctaTuyeckuit) c 3aperncTpnupoBaHHbIMK Ha Hem aboHeHTamu ¢ Homepamm NeNe300...335.

TaKKe B CETU 3TOro NpeanpuATUA MMeeTcsa COBCTBEHHbIW IoKanbHbIW SIP-cepeep (IP-agpec 172.24.0.12,
CTaTMYECKUIA) C 3aperncTpUpoBaHHbIMKU Ha HeM aboHeHTamm ¢ Homepamu NeNe500...599.

Bcem aboHeHTaM NpeanpuaTUA TaK»Ke NpeaoCcTaBaseTcs BO3MOXHOCTb BbiIXoAa Ha ropoackyto ceTb (ITC)
C 7-MM 3Ha4YyHOW Hymepaumen (269xxxx), peannsyemasn C MOMOLLbIO TpaHKoBOro wiaw3a SMG, nocpeacTBom
curHanumsaumii OKC-7 (yepes E1 uHTepodeiic) n EDSS1 (yepes nntepdelic PRI).

Momumo sToro Bcem aboHeHTam NpeaoCTaB/eH BbIXOA4, Ha MeXAYropoAHyk ceTb yepe3 8. [aHHble
BO3MOXHOCTM peanm3yloTca cpeactsamm onepatopckoro Softswitch (ECSS-10) c IP-agpecom 10.10.0.20.
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YpoBeHE YNpaBneHun ycnyramu
SW

ECSS-10
— &K

MES 2124 MES 2208

PucyHok 2.10 — MNpumep ceTn npeanpuatra ¢ 1oKanbHbim SIP-cepsepom u Bbixogom Ha I'MTC

[na peannsaumm yKasaHHbIX BO3MOMKHOCTEN AN abOHEHTOB NpeanpuatTua Heobxoanmo chpopmmnpoBaThb
TabAnubl MapLpyTU3aLMN TenedOoHHbIX BbI3OBOB Ha BCEX B3aMMOAEWCTBYIOWMX TenepOHHbIX YCTPOMCTBaX
(TAU-36/72.1P, nokanbHbiit SIP cepBep, TpaHKoBbIM W03 SMG 1016, a Tak»ke Softswitch ECSS-10).

B KOHTeKcTe AaHHOro nocobus paccmMoTpMm Npumep 3anucu auanniaHa Ans 3agaHHOM CeTU Ha
aboHeHTCcKOM Wto3e TAU-36/72.1P:

L10S5 (3xx@172.24.0.5|5xx@172.24.0.12 | 269xxxx@10.10.0.20| 8x.@10.10.0.20)
JaHHaAa 3anucb o3HayvaerT:

1. Bce Tpex3HayHble HOMepa, HauyMHaloWwmeca ¢ 3, MapLpPyTU3NPYIOTCA AaHHbIM wao3om TAU,
umetowmm IP-agpec 172.24.0.5.

2. Tpex3HayHble HOMepa, HauMHawwmeca ¢ 5, mapwpytnsupytotca no IP-agpecy 172.24.0.12 B
CTOPOHY /IoKanbHoro SIP-cepeepa. JanbHenwan TenedpoHHaa mapLlpyT1saLma no sSTUM Homepam A0/1KHa bbiTb
nponucaHa Ha 3TOM cepsepe.

3. Bce cemusHayHble HOMepa, HauuHawowueca ¢ 269, mapwpytTmsupytotca no IP-agpecy
10.10.0.20 B ctopoHy SSW ECSS-10. JanbHelwasa TenepoHHAA MaplipyTU3aUmMa no 3TUM HOMepam LO/KHA
6bITb NPONMCcaHa Ha 3TOM YCTpOWCTBE.

4, Bce Homepa, HaumHatowmeca ¢ 8, TakKe mapuwpyTtmsmpytotca no IP-agpecy 10.10.0.20 B
cTopoHy SSW. [lanbHenwasn TenedoHHan MapLpyT1saLma no STUM HOMepam A0JXKHA BbITb NPOMNMCcaHa Ha 3TOM
yCTpoWncTBe.
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PaCCMOTpMM AeTaibHeEE BCE 3/1IEMEHTbI 3aNUCKU AMaanjiaHa Ha 3TOM npumepe, gna 4yero 0T06pa3VIM 3T

3/1IEMEHTbI, OTAENMB UX APYT OT gpyra npobesom:

L10 S5 ( 3xx @ 172.24.0.5 | 5xx @ 172.24.0.12 | 269xxxx @ 10.10.0.20 | 8x. @ 10.10.0.20)

NoAcHeHMe aneMeHTOB 3anucu AvanniaHa ana 3ap,a|-||-|oi7| cetTun

(cm. 5.1.2.2.5.4 HacTpolika npaBua mapLupyTM3aummn Npm nomoLLM peryisapHbIX BbiparkeHWi)

L10 S5 (| 3xx @ | 172.24.05 | | | 5xx | @ | 172.24.0.12 | | | 269xxxx | @ | 10.10.0.20 | | | 8x. | @ | 10.10.0.20 | )
IP-agpec
Softswitch
8x. | BbIXxoA Ha
AMTC
10.10.0.20 | IP-agpec Softswitch
269xxxX | Homepa aboHeHTOB [TC
172.24.0.12 | IP-agpec SIP-cepBepa
@
5xx | Homepa aboHeHTOB SIP-cepBepa
| | nornyeckoe WU - ncnonbayeTcs ANs pasaeneHusa Npasun
172.24.0.5 | mapwpyT13aLma BHYTPM LUKO3a Ha CTaTUYECKMIA IoKanbHbIN IP-agpec wato3a TAU
@
3xx Homepa aboHeHTOB TAU
( | HeoBA3aTeNnbHbIe CKOBKM
3HayeHue 5 (B cekyHAax) — LUO3 OXKMAOAET ele 5 ¢, nocne Toro Kak HabpaHHbI HOMEp Y}Ke COOTBETCTBYET OJHOMY U3
a npaswua guannnaHa. byaer ucnonb3osatbea B npasuae 8x. @ 10.10.0.20 nocne Habopa AByx Lubdp
s
EAN
©
[
(%]
3HaveHune 10 (B cekyHaax) — wnto3 oxuaaet 10 ¢, 4o Habopa ovepeaHol oaHON LMbpbl, 4TOOLI COOTBETCTBOBATL t06OMY U3
a npasua guannnaHa. Hanpumep, 6yaeT UCNo/ib30BaTbCA B KaXKA0OM U3 NpaBua Npu Habope ogHoOM undpsbl.
s
EAN
©
[
)

Mpumep ToM e 3anucK, Ho ana guHamudeckoro IP-agpeca Ha TAU:

L10 S5 ( 3xx @ {local } | 5xx @ 172.24.0.12 | 269xxxx @ 10.10.0.20 | 8x. @ 10.10.0.20)
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3.4.5 MNpumep 5

B pgaHHOM npumepe OCTaB/aeHa Ta e cxema, YTo n B npumepe 5, ogHako TAU peructpupyetca Ha
Softswitch ECSS-10, n mapwpytmsauma TenedpoHHbIX BbI30BOB AN1A BCeEX aBOHEHTOB TaKXKe OCyLLeCcTBAAETCA Ha
LLleHTpan3oBaHHOM ycTpolicTBe — ECSS-10 (Softswitch, BbinoaHALWMIA GYHKUUN LEeHTPabHOIO TenedoHHOro
MapLpyTnsatopa unm Call-cepsepa).

[na peannsaummn yKasaHHbIX BO3MOXKHOCTEl ANa aboHeHTOB npeanpuatna Heobxoanumo chopmMmmnposaTb
Tabnuubl maplpytTnsauum TtenedoHHbIX BbI30BOB Ha BCEX B3aMMOAENCTBYIOLWMX TenedOoHHbIX YCTPOMCTBaX
(TAU-36/72.1P, nokanbHbiit SIP cepBep, TpaHKoBbIM W3 SMG 1016, a Tak»ke Softswitch ECSS-10).

B yacTHocTH, 3anucK B Tabanue mapwpytnsauum (guannnad) TAU-36/72.1P cdopmmupoBaHbl C NOMOLLbHO
Cneayowero peryaapHoro BbipaXKeHusa:

L10S5 (3xx|5xx|269xxxx | 8x.)
[JaHHadA 3anncb o3Ha4vaer:
1. Bce Homepa, mapwpyTnsmnpytotca no IP-agpecy 10.10.0.20 (KoTopblit NponucaH B HacTPoOMKax

SIP npodmnn) B ctopoHy SSW. JanbHeiwan TenedoHHas MapLUpyTM3aumMa Mo 3TUM HOMepam AO/KHA 6biTb
nponucaHa Ha 3TOM YCTPOICTBE.
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JNlutepartypa

1. Cepua pekomeHgaumii ITU-T Q.xxx — KommyTtaumsa n CurHanmnsauma

2. Cepusa pekomeHgaumii ITU-T G.xxx — Cuctembl 1 cpeabl Nnepeaayu

3. PekomeHgauma ITU-T G.107 — One-way transmission time

4, Cepua pekomeHgaumit ITU-T E.xxx — Ob6wwan aKkcnayataums cetn, TenedoHHan cnyxba, cnyKobl

3KcnJlyaTaumm, Hymepauum
5. P 45.196 — MNpaBunaa NoCTPOEHUS CUCTEMbI TeNedOHHOM CBA3KN 06LLEro Nosib30BaHUSA

6. PO 45.120 — Hopmbl TEXHONOrMYEeCKOro NPOEKTUPOBAHUA ANA TOPOACKUX U CEeNbCKUX
TenepoHHbIX ceTen

7. OCT 45.68-96 — Knaccudukauma n ycnoHble 0603HauyeHMA CTbIKoB (MHTepdeicos) undpoBbIx
CTaHUMN MeCTHbIX TeniePOHHbIX ceTen

8. OCT 45.54-95 — CTbIKM OKOHEYHbIX abOHEHTCKUX TenedOoHHbIX YCTPOMCTB M aBTOMATUUYECKMX
TenepoHHbIX CTAHUUNA. XapaKTEPUCTUKM M NAapPaMETPbI 3JIEKTPUYECKUX Lienen N CUTHAMN0B Ha CTbIKax

9. PO 45.333-2002 - OBOPYOOBAHWE CBA3WN, PEA/IU3YIOWEE ®YHKUUKN TUBKOIO
KOMMYTATOPA (Softswitch) TexHunueckue TpebosaHms

10. ITU-T Q.551. UHTepdeicbl, ypoBHWN Nepeaayn M 3TanoHHble TOUKKU undposbix ATC (Interfaces,
transmission levels and test points at a digital exchange) Ha 6a3e KK (LCK TDM KK).

11. ITU-T Q.551. UHTepdelicbl K apyrum ATC (MexcTaHuMOHHbIe cBA3M) (Interfaces towards other
exchanges) B TpaAMUMOHHbIX TenedoHHbIx ceTax (TPOM) Ha 6a3se KK (LLCK TDM KK).

12. P/, 45.217-2001. PYKOBOZALLMA OOKYMEHT OTPACAW. TEXHUYECKUE CMELMOUKALN.
OKC-7. KHWTA 4. NOACUCTEMA MOb3OBATE/A LICUC (ISUP) ANA HALMOHA/IBHOM CETU POCCUM (ISUP-R-
2000).

13. NMoctaHoBReHUe MuHucTepctBa cBasn PO ot 28.07.1995r. OTPAHUYMUTE/IbHbLIA MEPEYEHD
MPOTOKO/MIOB CUTHANU3AUMKU, NOAOLEPKUBAEMBIX UUPPOBbIMMU CTAHUMAMU CETU OBLLEFO
MONIb3OBAHMA.

14. Pykosoactso no 3KCnayaTauum TAU-36/72.1P
http://eltex.nsk.ru/upload/iblock/d27/tau36_72.ip_sip_usermanual_2.13-.pdf

15. http://www.ietf.org/RFC/RFC2132 - DHCP Options and BOOTP Vendor Extensions
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