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1 BBepeHue

* AHHOTauusa

* LleneBas aygutopus

* YCcnoBHble 0603HaYeHMs

+ [puMeyaHns n npegynpexaeHns

1.1 AHHOTauus

Mpon3BOANTENBLHOCTb, HAAEXHOCTb 1 6€30NacHOCTb — K/l0YEBbIe NMPUOPUTETLI NPU opraHu3auum VolP-
TeneoHnn B KopnopaTnBHO cetn. HeobxoaumMo o6ecnedunTb He TONIbKO COBMECTMMOCTbL 060pYyA0BaHNs Ha
BCEX YPOBHSAX U €r0 OT/TaXEeHHYI0 paboTy, HO 1 3almUTy OT pas/InyHbIX aTak. IrHoprposaHue nocnesHero
nNpuBOAUT K B3N10MY VOIP-ceTn 3/10yMbILLIIEHHUKAMN.

MorpaHnyHbIii KoHTponnep ceccuit (ESBC) nomoxeT nzbexartb aTux npob6nemM. OH UCNosb3yeTcs /151 COKPbITUS
Tononorum VolP-ceTn, 3alMTbl OT HECAHKLMOHNPOBAHHOIO AOCTYNa, a Takke yrnpas/ieHus Tpadukom.

B faHHOM pyKOBOACTBE MO 3KCMyaTaummn N3NnoXeHbl Ha3HauYeHne, TEXHUYECKNe XapakTepucTuKu,
KOHCTPYKTMBHOE MCMOMIHEHNE, MOPAL0K YCTAaHOBKM, PEKOMEHAALMM MO Ha4Ya/lbHO HACTPOIiKe N OGHOBNEHNIO
nporpaMmMHOro o6ecneyeHmnst norpaHMYHoro KoHTponnepa ceccuii ESBC (nanee ESBC unm ycTpoiicTBo).

1.2 UeneBas aygutopus

[laHHoe pyKoBOACTBO Nosib30BaTeNs NpegHasHaveHo A1 TEXHUYECKOro NepCcoHasa, BbIMOHSAOLWEro
YCTaHOBKY, HACTPOIKY 1 MOHUTOPUHT YCTPOCTB NOCPeACTBOM MHTepdeiica komaHaHo cTpokm (CLI), a Takke
npoueaypbl N0 06CNYXUBAHNIO CUCTEMbI U 06HOBNEHNIO 0. KBanimdmkauusi TEXHMYECKOro nepcoHana
npegnonaraet 3HaHMe OCHOB paboTbl CTekoB NpoTokosnos TCP/IP, npuHumnoB noctpoeHus Ethernet-ceteii.

1.3 YcnoBHble 0603HauYeHus

O6Go3HaueHne OnucaHue

[1 B KBafpaTHbIX CKOGKax B KOMAHAHOW CTPOKE YKa3bIBaTCS
Heobs3aTesbHble NapaMeTpbl, HO UX BBOA, NPeA0CTaBNAAET onpeaeseHHble
[OMNOSTHUTE/bHbIE OMLMN.

{} B churypHbIx cKobKax B KOMaHAHOM CTPOKE YKa3blBalOTCSt BO3MOXHbIE
o6s3aTe/lbHble NapameTpbl. Heo6XoAMMOo BbIGPaThL OAVH U3 NapamMeTpoB.

«» [aHHble 3HaKM B ONUCaHNM KOMaH bl UCMOSb3YHTCS NS yKa3aHus
[ManasoHoB.

«=»

«|» [aHHbI1 3HaK B onvMcaHuy KoMaHabl 0603HAYAET «UJn».

<MonyxupHblli Kypcus> MonyX1pPHbLIM KyPCMBOM B YI/I0BbIX CKOBKaxX yKa3blBatOTCS Ha3BaHWs!

K/aBULW Ha KnaBuatype.
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O6Go3HaueHne OnucaHue

B pamkax ¢ TEKCTOM YKa3laHbl NpuMepbl 1 pe3y/ibTaTtbl BbINOSHEHWS
TeKCT B pamke KOMaH,

B npumepax mMoryT BcTpedaTbes HasBaHus vesbce, esbc, esr.
KoMaHgpl, NprBeAeHHbIe B TaKUX NpuMepax, NpUMeHMbI Asis
ESBC-3200 n vESBC.

1.4 MpumeyaHua n npegynpexaeHns

MpuyMeYaHnsa cogepXxar BakHyH MHopMaLuio, COBETbI AN peKoMeHAauumM No NCNoNb30BaHNI0 U
HaCTpolike yCTpONCTBA.

€ MpepynpexaeHns MHPOPMUPYIOT NOML30BATENA O CUTYALWSIX, KOTOPble MOTYT HAHeCTH Bpe[,
YCTPOCTBY W YENOBEKY, MPUBECTM K HEKOPPEKTHOI paboTe YCTPOCTBA UM NOTEePe AaHHbIX.

© vndbopmaums cogepxuT cnpaBoyHble AaHHbIE 06 UCMONb30BAHUM YCTPOICTBA.
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2 OnucaHue nagenum

* HasHaueHwne
* OYHKUUK
* ®YHKUMM MHTepdieincos
+ ®yHKUMKM npu paboTte ¢ MAC-agpecamu
* ®yHKLMM BTOPOro ypoBHA cetesot mogenn OSI
* OYHKLUMM TpeTbero ypoBHA ceTeBoi mogenu OSl
+ OYHKUMM TYHHENMpoBaHus Tpaduka
* OYHKUMM yNpaB/IeHNA 1 KOHPUTYPUPOBaHUA
* OYHKUMM CETEBOW 3aLM1TbI
* OCHOBHblE TEXHNYECKME XapaKTEPUCTUKN
* KOHCTPYKTMBHOE MCMOMIHEHNE
* KoHcTpykTMBHOE ncnosnHeHne ESBC-3200
+ CBeToBas nHaMKaums
+ KomnnekT nocrtasku

2.1 Ha3HaueHue

MorpaHnyHbIf KOHTPOsiep ceccuini ESBC npegHasHayeH A4/1a pelleHns 3aga4 conpsXeHus pasHopoaHbIx VolP-
ceTeil, o6ecneyrBasi COBMECTHYIO paboTy TEPMUHA/IOB C Pa3NINYHbIMK NPOTOKOIAMU CUTHAIU3aUNN 1
Habopamu 1cnosb3yemMbix KOAeKOB. Kpome Toro, 3a cyeT dyHkumoHansHocTu Firewall, NAT 1 npokcuposaHus
CUIHa/IbHOTO 1 MegmaTpadiuka OH 3alluLaeT KOprnopaTyMBHY CeTb OT aTtak U CKPbIBAET ee BHYTPEHHIOK
cTpykTypy. ESBC BCcerga yctaHaB/MBaeTCsa Ha rpaHuLEe KopnopaTusHoli unin onepatopckoii VolP-cetn n
BbINO/HAET Te OYHKLMM, KOTOPbIE HELLE/IECO06pAa3HO BO3/laraTk Ha ycTpolicTBa onepartopa (Hanpumep, rmokuii
kommMyTaTop Softswitch).

Yctpoiictea cepum ESBC ABNSIOTCA BbICOKOMPOU3BOANTENBHBIMW MHOMOLENEBLIMU CETEBLIMI YCTPOUCTBAMM,
KOTOpble 06beAMHAT B cebe TpaaMLMOHHbIE CeTeBbIE (DYHKLUN 1 KOMIM/IEKCHbI MHOrOYpPOBHEBLIV NOAX0A, K
6e30nNacHOCT MapLUpyTU3aLuMm, YTO NO3BONAET 06ECNEUNTb HAAEXHYI0 3alunTy A5 KOPNopaTuBHON cpeabl.

YcTpoiicTBa nogfepxuBaroT OYHKLUN MEXCETEBOIO 3KpaHa /18 3amUTbl CETU OpraHM3auny n CBoen ceTeBoi
NHPACTPYKTYPbI, & Takke coveTaloT B cebe HoBelilre cpeacTBa obecneyeHns 6e30nacHOCTU JaHHbIX,
LWnMdppoBaHus, ayTeHTUGINKALMUN U 3aLLUUTBI OT BTOPXKEHWA.

YcTpolicTBa cofepxar B cebe cpefcTsa A/18 NporpaMMHON 1 annaparHoi 06paboTkm faHHbIX. 3a cyeT
ONTUMaIbHOTO pacnpeneneHns PyHKUnA 06paboTkM AaHHbIX Mexay YacTAMU YCTPOCTBa AoCTUraeTcs
MakC/MasibHas NMpon3BOAUTEbHOCTb.
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2.2 ®PYHKUMU

2.2.1 ®dyHKuumn nutepdeiicos
B Tabnuue 1 npuBeaeH CNMCoK dOyHKUUI MHTEPMENCOB YCTPOCTBA.

Tabnmua 1 — ®yHKUMM MHTEepdIENCOB yCTPONCTBa

OnpepgeneHue ABTOMaTM4YECKOe onpeaeneHune Tuna kabens — nepekpecTHblli Kabenb Uan Kabenb NPSMoro

NONSAPHOCTU NOAKNIOYEHMS.

NoAKNIOYEHUSA . o o

Kaﬁp‘enﬂ « MDI (Medium Dependent Interface — npsimoii) — cTaHaapT kabenei A58 NoAKIHUYEHNS
OKOHEYHbIX YCTPOICTB;

(Auto MDI/MDIX) yerp . y y

+ MDIX (Medium Dependent Interface with Crossover — nepekpecTHblii) — cTaHAapT Kabenei

ONS NOAK/THOYEHNS KOHLEHTPaTOpoB M KOMMYTATOpOB.

Noapepxka Metog 06paTHOro AaBneHns NCNoNb3yeTCcs Ha NOYAYNAEKCHbIX COeAUHEHNAX A5

oGparHoro perynnpoBaHnsa NOTOKa AaHHbIX OT BCTPEYHOTO YCTPOCTBa NyTem co3faHuns Koaamsnii. Metog,

[aBneHus No3BO/ISET N3beXaTb NepenoiHeHns bydepHoli NaMsAT YCTPONCTBA U NOTEPU AaHHbIX.

(Back pressure)

ArpervpoBaHue ArperupoBaHue (06beAVHEHNE) KAHA/TOB NO3BO/ISIET YBE/IMUUTL NPOMYCKHYH0 CMOCOGHOCTb
KaHanoB KaHasia CBSI3V U MOBbLICUTL €70 HAJEXHOCTb.

(LAG, Link y N

aggregation) MorpaHnyHbIA KOHTPOsIEp cecculi NoaAepXUBaEeT cTaTMUeckoe U AMHAMUYECKOe arperpoBaHme

KaHasoB.
Mpu guHaMMyeckoM arpermpoBaHnm ucnosnb3yercs npotokon LACP gna ynpasneHus rpynnoi
KaHasos.

2.2.2 PyHKuum npu padorte ¢ MAC-agpecamu
B Tabnuue 2 npuBeaeHbl PyHKLMM yCTpoiicTBa npu pabote ¢ MAC-agpecamu.
Tabnmua 2 — ®yHkumm pabotbl ¢ MAC-agpecamu

Ta6nuua MAC-
agpecoB

Tabnuua MAC-agpecoB ycTaHaBnvnBaeT cooTBeTCTBME Mexay MAC-agpecamu u nitepceincamm
YCTPOICTBA U MCNONb3YETCA A1 MapLupyTM3aLUmy NakeToB AaHHbIX. [orpaHnyHble KOHTPONEPSI
ceccuii meroT Tabnmuy emkocTbio A0 128k MAC-aapecoB 1 pe3epBupytoT onpeaeneHHbie MAC-
agpeca A5 Mcnosib30BaHnNs CUCTEMOIA.

Pexxum o6yueHus  MAC-Tabnuua MOXET cogepxarb MO0 cTaTndeckne agpeca, MM6o agpeca, N3yvyeHHble npu

MPOXOXAEHUM NaKeToOB AaHHbIX Yepes3 YCTPONCTBO.

M3yueHune npoucxoaut 3a cuet pernctpaunn MAC-agpecoB oTnpaBuTesieli NakeToB C MPUBA3KOI
nx k noptam 1 VLAN. Bnocneactsnm aTu gaHHble NCNOJb3YyTCA 418 MapLIpyTM3aummM BCTPEYHbIX
nakeToB. Bpemsa xpaHeHus 3apernctpmposaHHbix MAC-apecoB orpaHuyeHo, ero
NPOLO/HKUTENBHOCTb MOXET HacTpanBaTbCA aAMUHUCTPATOPOM.

Ecnn MAC-agpec nonyyarens, ykasaHHblii B NPUHSATOM YCTPOCTBOM NakeTe, OTCYTCTBYET B
Tabnuue, To Takol NakeT OTNPaBNSIETCS Aaslee Kak LMpoKoBeLlaTenbHbIii B npegenax L2-
CcermeHTa ceTum.
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2.2.3 ®PyHKUUM BTOPOro ypoBHA ceTeBoii mogenu OSI

B Tabnuue 3 nprBeaeHbl PYHKLMN U 0COBEHHOCTU BTOPOro YpoBHS (ypoBeHb 2 OSI).

Tabnuua 3 — OnucaHne yHKLMIA BTOPOro ypoBHs (ypoBeHb 2 OSI)

Noppepxka VLAN

MpoTtokon
CBA3YIOLLEro
AepeBa
(Spanning Tree
Protocol)

VLAN (Virtual Local Area Network) — 3To cpefcTBO pa3faesieHns CETU Ha M30/IMPOBaHHbIe
cermeHTbl Ha ypoBHe L2. Micnonb3oBaHve VLAN n0o3BONSET NOBLICUTbL YCTOWUMBOCTL PaboThl
KPYMNHbIX CeTell 3a cUeT AeneHns nx Ha bosnee Meskue CeTH, M30N1MPOoBaTb Pa3HOPOAHbIA Tpadmk
JaHHbIX Mexay co60li 1 pelunTb MHOTUe Apyrue 3agaun.

MorpaHuYHblE KOHTPO/IEPbI CECCUIA NOAAEPXMBAIOT pas3nyHble Cnocobbl opraHnsaumm VLAN:

+ VLAN Ha 6a3e MeTOK NakeToB AaHHbIX, B cooTBeTcTBUM C IEEE 802.1Q;
+ VLAN Ha 6a3e nopToB ycTpoiictBa (port-based);
+ VLAN Ha 6a3e 1cnosib30BaHns npasua Knaccudukaumm gaHHbix (policy-based).

3apgaueii npotokosna Spanning Tree siIBNSIETCS UCK/THOUYEHNE N3BbITOUYHBIX CETEBbLIX COEANHEHWIA U
npuBeAeHNe TOMOJIONMN CETU K APeBOBUAHOK. OCHOBHbIE NMPUMEHEHNS NPOTOKO/1A CBSA3aHbI C
npeaoTBpalleHeM 3aUUKIMBaHNA CETEBOrO TpadhuKa 1 ¢ opraHM3almein pe3epBHbIX KaHanoB
CBA3N.

2.2.4 ®PyHKUUM TPeTbero ypoBHsA ceTeBoii mogenu OSI

B Tabnuue 4 npmBeaeHbl PyHKLUM TpeTbero ypoBHs (ypoBeHb 3 OSI).

Tabnuua 4 — OnucaHune yHKUMIA TpeTbero ypoBHsi (Layer 3)

Cratunueckue IP-
MapLpyTbl

AvnHamMmuyeckas
MapLipyTusauma

Ta6nuua ARP

Knunent DHCP

ALMVHMCTPATOP NOrPaHNYHOro KOHTPO/INIEpPa CECCUii UMEET BO3MOXHOCTb 06aBNAThL U yAANsTb
cTaThyeckme 3anucy B TabnuLy MapLipyTU3aLmi.

MpPOTOKO/bI AMHAMUYECKOI MapLIpyTU3aLuM NO3BOSOT YCTPOMCTBY 06MEHMBATLCA MapLLIPyTHO
MHhopMaLmeli ¢ coceIHUMM MOrPaHNYHLIMW KOHTPOJI/1IEPaMM CeCCUli 1 aBTOMaTUYECKM
COCTaBNSATb TAGMULY MapLLPYTOB.

MorpaHnYHbI KOHTPONIEP CECCUil nogaepXmBaeT cneayoume npotokosbl: RIPv2, RIPng,
OSPFv2, OSPFv3, IS-IS, BGP.

ARP (Address Resolution Protocol) — npoTokon ans BbiSICHEHUS] COOTBETCTBUSI 3fjpeCOB CETEBOIO
N KaHa/bHOTo ypoBHei. Tabnuua ARP coaepXnt nHdpopmaumnio 06 nsyyeHHOM COOTBETCTBUN.

COOTBETCTBME YCTAHAB/IMBAETCSA HA OCHOBE aHa/IM3a OTBETOB OT CETEBbIX YCTPOCTB, agpeca
YCTPOICTB 3anpalunBatoTcs C NOMOLLbIO LUMPOKOBELLATEIbHbIX NaKETOB.

MpoTtokon DHCP (Dynamic Host Configuration Protocol) aéT BO3MOXHOCTb aBTOMaTM3MpPOBaTh
yrnpaB/ieHNEe CETEBbLIMW YCTPOMNCTBaAMM.

KnueHnt DHCP no3BonsieT norpaHM4yHoOMY KOHTPOJIIEPY CEccuii noslyvaTb CETEBOI afpec
JononHuTeNnbHble napameTpsl OoT BHewHero DHCP-cepsepa. Kak npasunno, aToT cnocob
1CMosb3yeTcs A/1s NOMy4YeHNsl CETEBbIX HACTPOEK onepaTtopa ny6snyHoli cetn (WAN).

10



Cepsep DHCP

DHCP Relay

TpaHcnsauua
ceTeBbIX afipeCcOB
(NAT, Network
Address
Translation)
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Cepsep DHCP npepHasHayeH Ana aBToMarusaummn 1 LeHTpasm3aumm KOHUrypmpoBaHus
CeTeBbIX YCTPOCTB.

PasmeweHne DHCP-cepBepa Ha norpaH1N4YHOM KOHTPO/I/IEPE CECCUIT NO3BOASAET NOAYYUTb
3aKOHYEHHOE peLLeHne A48 NOAAEPXKKN NOKasIbHOM CeTu.

DHCP-cepBep, BxOgALWMiA B COCTaB NOrPaHNYHOr0 KOHTPOsI/IEPa CECCUIA, NO3BO/ISIET Ha3Havathb |IP-
agpeca ceTeBbIM YCTPOICTBaM M NepefasaTb AONOMHUTE/bHbIE CETEBbIE NapaMeTpbl — agpeca
CepBepoB, afpeca L0308 CETU U Apyrme HeobxoaMMble napameTpsl.

®yHkuma DHCP Relay npegHasHaveHa ansi nepeHanpas/ieHns lWwvpokosewarensHbix DHCP
Discover-nakeToB U3 04HOTO LUNPOKOBELLLATE/IbHOMO IOMEeHa B ofiHoaApecHble (unicast) DHCP
Discover-nakeTbl B pyroM LUMPOKOBELLATENIbHOM AOMEHE.

TpaHcnsums ceTeBbIX a4pPecoB — 3TO MeXaHWU3M, KOTOPbI NO3BO/ISIET Npeo6pasoBkiBaTh IP-
ajipeca 1 HoMepa NMopToB TPAH3UTHBIX NMaKETOB.

®yHkuma NAT no3sonseT Ncnonb3oBaTb MeHbLUIee KonnmyecTso IP-agpecos, TpaHcnnpys
HecKo/bKo |P-agpecoB BHYTpPEHHEl CETU B O4MH BHELUHWUIA Ny6nnyHblin IP-agpec. Vicnonb3oBaHue
NAT no3BonseT yBennuntb 3auLLEHHOCTb JIOKa/IbHOM CETU 3a CYET CKPbITUSA €€ BHYTpeHHel

CTPYKTYPbI.

MorpaHnyHbIe KOHTPOIEPBI CECCUI MOAAEPXKMBAIOT cneayowme BapnaHTel NAT:

+ Source NAT (SNAT) - BbINo/IHSIETCS 3aMeHa afpeca, a Takke HoMepa nopTa UCTOUYHMKA Npu
NPOXOXAEHWN NakeTa B O4HY CTOPOHY 1 06paTHOli 3aMeHe agpeca Ha3HaYeHUs1 B OTBETHOM
nakeTe;

- Destination NAT (DNAT) - kora o6palleHusi U3BHe TPaHC/IMPYIOTCS NOrpaHUYHbIM
KOHTPO/IIEPOM CECCUIA HAa KOMMbHOTEP MOMNb30BaTENS B /IOKA/IbHON CETU, UMEIOLLWIA
BHYTPEHHWIA aapec 1 NoToMy HeIOCTYMHbI U3BHE CETU HenocpeacTBeHHo (6e3 NAT).

2.2.5 ®yHKUUM TYHHENMpoBaHuA Tpaduka

Tabnuua 5 — OYHKUMN TYHHENMPOBaHUS Tpadivka

MpoToKonbl TYHHe
nmpoBsaHuUsA

TyHHENMpOBaHVe — 3TO CcNoco6 Npeo6pasoBaHus MAKETOB AaHHbLIX NPU NepeAade Ux no cetu, npu
KOTOPOM MPOUCXOANT 3aMeHa, MoagucuKauust Uin Ao6aBneHne HOBOrO CETEBOIO 3aro/ioBka
naketa. Takoi cnocob MOXeT 6bITb MCNOJIb30BaH /151 COrNlacoBaHUsi TPAHCTIOPTHBIX NPOTOKO/10B
MNPV NMPOXOXAEHNN JaHHbIX Yepes3 TPaH3UTHYH CeTb, /151 CO3AaHNs 3alUMLLIEHHbIX COeANHEHNIA,
MNPV KOTOPbIX TYHHE/TMPOBAaHHbIE JaHHbIE NOABEPTatoTCs LNGPOBAHMIO.

MorpaHnyHbIe KOHTPOJ/IEPbI CECCUIA MOAAEPXUBAIOT CReayoLye BUabl TyHHeel:

+ GRE - nHkancynauus IP-naketa/Ethernet-kagpa B gpyroii IP-naket ¢ go6asneHnem GRE
(General Routing Encapsulation)-3aronoBka;

+ |Pv4-IPv4 — TyHHesb, NCNOMb3YOLWMNIA MHKaNCyNsaumo ncxogHslx IP-naketoB B IP-nakeTbl €
APpYrMY CeTeBbIMU NapameTpamu;

+ L2TPv3 - TyHHenb ana nepepauv L2-tpadmka ¢ nomollbto IP-nakeTos;

+ IPsec — TyHHenb ¢ WwudpoBaHeM nepegaBaembiX AaHHbIX;

« L2TP, PPTP, PPPoE, OpenVPN, WireGuard — TyHHenu, ncnosnb3yowmecs Ans opraHnsaumm
yAanIeHHOro focTyna KMeHT-cepeep.

11
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2.2.6 PyHKUMU yNpaB/IeHNA U KOHPUrypupoBaHUsi

Tabnuua 6 — OCHOBHblE PYHKUUK yripaBneHUs 1 KOHUrypnpoBaHus

3arpyska un
BbIrpy3ska cpaiina
HaCTPOWKN

NHTepdelic
KOMaHAHOM
ctpoku (CLI)

Syslog

CeteBble
YyTUNUTbI
ping, traceroute

YnpaBneHune
KOHTPO/IMPYEMbIM
pocTtynom -
YPOBHU
npuBunerni

AyTeHTudukauus

CepBep SSH/
cepsep Telnet

ABTOMaTU4yeckoe
BOCCTaHOB/eHUe
KOHchurypaumm

MapameTpbl YCTPONCTBA COXPAHAIOTCSA B ddaiisie HacTPOIiKN, KOTOPbI COAEPXUT AaHHbIe
KOHpurypaumm Kak Bceil CMCTEMbI B LIe/IOM, Tak 1 onpefenieHHoro nopra ycTpoicTea. Ans
nepegayv goaisioB MoryT ncnonb3oBartbes npotokosnbl TFTP, FTP, SCP.

YnpasneHue nocpegctsom CLI ocyliecTBnsieTcs 1oKkasibHO Yepes noc/iefoBaTesibHbIA NopT
RS-232 nn6o ypaneHHo yepes Telnet, SSH. MHTepdelic komaHaHo cTpoku koHconm (CLI)
ABMIAETCA NPOMbILLNEHHBIM cTaHdapToM. HTepnpeTatop CLI npegocTaBnser cnmcok kKoMaHg, 1
K/IOYEBbIX CNOB /15 NOMOLLM MONb30BATENI0 U COKPALLEHUIO 06beMa BBOAUMbIX AAHHbIX.

MpoTokon Syslog o6ecneunBaeT nepegady MHPOPMALMOHHLIX COOBLLEHUI O MPOUCXOAALLMX B
cucTeMe COBbITUAX U BeieHME XypHasia CoObITUA.

YTunutel ping v traceroute — npegHasHaueHbl 4151 IPOBEPKU JOCTYMHOCTW CETEBbIX YCTPOCTB 1
L5 onpefeneHns MapLIpPyTOB Nepesaymn faHHbIx B IP-ceTsix.

MorpaHunyHbIe KOHTPOSI/IePbI Cecculi NoAAePXUBALOT ynpaB/ieHe YpoBHEM [0CTyna
nosib30BaTesneit K cucTeMe. YPoBHM AOCTYNa No3BOSIOT YNPaB/IATb 30HAMU OTBETCTBEHHOCTH
afMVHMCTPATOPOB YCTPOIACTB. YPOBHU AocTyna Hymepytotcst oT 1 Ao 15, ypoBeHb 15
COOTBETCTBYET MOJIHOMY [OCTYNY K YNPAB/IEHNIO YCTPOWCTBOM.

AyTeHTudMKaums — 310 NpoLeaypa NPoBepPKY NoAIMHHOCTM Nosib3oBaTens. MorpaHnyHbIe
KOHTPO/NEPbI CECCUI NOAAEPXKMUBAIOT CriefytoLLMe METOAb! ayTEHTUUKALINK:

+ NloKa/ibHasa — A5 ayTeHTUhuKauum ncnonb3yeTcs /IokaslbHas 6a3a AaHHbIX Nosib30BaTesnen,
XpaHsLLaacs Ha caMoM YCTPOICTBE;

*+ rpynnosas — 6a3sa JaHHbIX Nosib30BaTesieli XpaHUTCA Ha cepBepe ayTeHTudmkaummn. Ans
B3aUMOZENCTBNS C CEPBEPOM MCNOMb3ytoTca npoTokosibl RADIUS n TACACS.

®yHKUMM cepBepa SSH 1 Telnet No3BoNAT YyCTaHOBUTL COEUHEHNE C YCTPOWCTBOM A/151
yrnpasneHns nm.

YCTpOICTBO NoaAepXmUBaeT aBTOMATUYECKYO CUCTEMY BOCCTaHOB/IEHUSI KOHQUIypaL|mK, KoTopast
npefoTBpalllaeT cUTyaLun NoTepy yaaieHHoro AoCTyna K YCTPOCTBY NOC/1e CMEHbI
KoHdourypaumu. Ecnv B TeueHue 3ajaHHOro BpemMeHu Noc/iie U3MeHeHNs KOHQIMIypaLmm He 6b110
BBE/IEHO NOATBEPXK/AEHNE — NPOM30iAeT aBTOMATUUECKMIA OTKAT KOHUIypauum o Npe/blayLero
CMO/Ib30BABLLIErOCS COCTOSAHUS.
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ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

2.2.7 ®PyHKUUM ceTeBOI 3alUThbI

B Tabnuue 7 npuBeaeHbl yHKLMM CETEBOI 3aL1Tbl, BbINOSIHAEMbIE YCTPONCTBOM.

Tabnuua 7 — OYHKLMN CEeTEBO 3aluUTbl
30HBbI Bce nHTepdecbl NOrpaHNYHOro KOHTPO/I/Iepa CECCUIA pacnpesensoTcs Mo 30Ham
6e30nacHOCTU 6e30nacHoCTu.

[ns Kaxkaoli napbl 30H HACTpaKBalOTCA NPaBuNa, oNpeaensoLImMe BOSMOXHOCTb UK
HEBO3MOXHOCTb MPOXOXAEHUS JaHHbIX MEX/Y 30Hamu, Npasuia uaLTpauun Tpagmka AaHHbIX.

dunsTpayms [Onsi kakgoli napbl 30H 6e30MaCHOCTU COCTaB/AETCS HABOP NPaBus1, KOTOPbLIE NMO3BOSIAOT
AaHHbIX ynpaenaTb punasTpauveli AaHHbIX, TPOXOASLMX YepPEe3 NorpaHNYHbIE KOHTPOIEPbI CECCUA.

KomaHaHbIi nHTepdielic ycTpoiicTBa NpeAocTaBNseT cpeacTBa Ans AeTa/lbHON HAaCTPONKM
npaswa Knaccudukauum Tpamka v Ans HasHavyeHUs pesynsTUPYIOLLEro peLleHns o Nponycke
Tpaduka.
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ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

2.3 OCHOBHble TeXHn4Yeckmne XapaKTepnuctuku

OCHOBHbIe TEXHUYECKNE NapamMeTpbl NOrpaHuYHoOro kKoHTponnepa ceccuii ESBC-3200 npuBeaeHsbl B Tabnuue 8.

Tabnuua 8 — OCHOBHble TexHU4Yeckne xapakrepuctukn ESBC-3200

O6wue napaveTpbl

WHTepdelichl

Tunbl ONTUYECKNX TPaHCUBEPOB

[JynnekcHblii 1 nonyaynaeKcHbIi
pexunmbl MHTEpPdencos

CKopocCTb Nepefayn AaHHbIX
KonuuectBo VPN-TyHHenel

KonnMuecTBo CTaTnyeckmx
MapLLpyTOB

MakcmasibHOe KOM4ecTBo
KOHKYPEHTHBbIX ceccuii

Tabnunua VLAN

Konuuecteo mapuipytoB BGPv4/
BGPv6

Konunuyectso MapLLpyToB
OSPFv2/0SPFv3/IS-IS

Konunyectso maplupyTtos RIP/
RIPng

Pa3mep 6a3bl FIB
VRF

KonnuectBo L3-nHTepdeiicos

12 x T000BASE-X/10GBASE-R/25GBASE-R
1 x KoHConbHbI nopT RS-232 (RJ-45)

1 x MopT O0OB

1xUSB2.0

1 x Cnot ana microSD-kapThbl

T1000BASE-X SFP
TOGBASE-R SFP+
25GBASE-R SFP28

* QYNNEKCHbIA 1 NONYAYNNEKCHBIA PEXMUMbI /1A 3NEKTPUUYECKMX NOPTOB
* [AYNNIEKCHbIV PEXIUM [/151 ONTUYECKMX NOPTOB

*+ onTtu4yeckune nHtepdelicol 1/10/25 réut/c
500

11k

8,5M

4094

5M

500k

10k

1,7M
32

4000
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CooTBeTCcTBUE CTaHAapTam

YnpaBneHue

JlokanbHoe ynpasneHue

YpaneHHoe ynpasneHue

ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

IEEE 802.3 10BASE-T Ethernet

IEEE 802.3u TO0BASE-T Fast Ethernet

IEEE 802.3ab 1000BASE-T Gigabit Ethernet

IEEE 802.3z Fiber Gigabit Ethernet

IEEE 802.3cc 25GBASE-LR Ethernet

IEEE 802.3by 25GBASE-SR Ethernet

ANSI/IEEE 802.3 aBTOONpeaeneHne ckopocTu
IEEE 802.3x KOHTPO/Ib MOTOKOB AaHHbIX

IEEE 802.3ad 06beanHeHne kaHanos LACP

IEEE 802.1Q BupTyasibHble nokanbHble cetn VLAN
IEEE 802.1v, IEEE 802.3ac, IEEE 802.3ae, IEEE 802.1D, IEEE 802.1w, IEEE 802.1s

CLI

Telnet, SSH

DU3NUECKNE XapaKTEPUCTUKIN U YCIIOBUSA OKpYXXatoLleli cpeabl

MakcumasnibHan notpebnsiemas
MOLLIHOCTb

Macca

rabapuTHble pasmeps
(WxBxT)

ViHTepBan pabounx Temneparyp

NHTepBan Temneparypbl
XpaHeHus

OTHOCUTENbHAasA BNaXHOCTb Npu
aKcnnyatauuy (6e3 o6pa3oBaHus
KOHZeHcaTa)

CeTb nepemeHHoro toka: 100—240 B, 50-60 I'y,
CeTb NOCTOSAHHOrO ToKa: 36-72 B
BapuaHTbl NUTaHns:

* OVH UCTOYHMK NUTAHWNSA NOCTOSAHHOIO MY NePEMEHHOTO TOKa;
* [iBa NCTOYHMKA NUTAHUA MOCTOSIHHOTO WM NEPEMEHHOIO TOKa C BO3MOXHOCTbIO
ropsiyei 3aMeHsl.

118 BT

53 kr

430 x 44 x 330 Mm

or-10 go +45 °C

oT-40 po +70 °C

He 6onee 80 %
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ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

OTHocuTenbHasa BnaxHocTb Nnpy o1 10 4o 95 %
XpaHeHun (6e3 06pa3oBaHs
KOHZeHcaTa)

CpokK cnyx6bl He meHee 15 net

2.4 KOHCTPYKTUBHOE UCMNOJZIHEHNE

B AaHHOM pasgesne onvMcaHo KOHCTPYKTUBHOE UCMOJTHEHME YCTpoiicTBa. MNpeacTaBneHbl M306paxeHust
nepeaHeii, 3aaHelt 1 6OKOBbLIX NaHene ycTpoiicTea. OnucaHbl pasbeMbl, CBETOANOAHbIE MHANKATOPbI 1
opraHbl ynpasneHus.

2.4.1 KoHcTpyKTUBHOE ncnonHeHue ESBC-3200

YCTPOWNCTBO BbINO/THEHO B META/IINYECKOM KOPMYyCe C BO3MOXHOCTbI YCTaHOBKM B 19” KOHCTPYKTUB, BbiCOTa
Kopnyca 1U.

MepepHAa naHenb yctponctea ESBC-3200
BHewHwuin Bug, nepeaHeit naHenn ESBC-3200 nokasaH Ha pucyHke 1.

— e e By
D OOOOCHJ JVELTEX E5BC-3200 OOOOOOOOOOOOOOO()@OO O@O § C)
status O Q) Power bo)
Alarmn ) Q) Maste Q
vserQQFen g %
Flash Q) Q RES .
O - . _ R — @)

PucyHok 1 — MNMepegHsas naHens ESBC-3200

Tabnmua 9 — OnucaHne pasbeEMOB, MHANKATOPOB U OpraHoB ynpaBfeHust nepeaHei naHenn ESBC-3200

Ne 3nemeHT nepegHeii  OnucaHue

naHenv
1 Status ViHarKaTop TekyLero CoCTOsIHMA YCTpoicTBa.
Alarm NHavkaTop Hamums 1 ypoBHA aBapun YCTPOCTBa.
User WHavkatop, ncnonb3yowmiicsa A1 nosb30BaTesibCkMxX CLeHapreB, KOTOPbIe MOXHO
Ha3HauMTb B PEXUME KOHUITYpMpPOBaHUs YCTPOACTBA.
Flash VHgukaTop akTBHOCTM 06MEHAa C HakonNuTenem AaHHblx — microSD-kapToii nin USB
Flash.
Power NHavkaTop nutaHus ycTpoicTea.
Master NHaykaTop paboTkl ycTpoiicTea B failover-pexxumax (He ucnonb3yeTcsa B TeKyLLei
BEpCUN).
Fan NHavkaTop aBapvn BEHTUASATOPOB.
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ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

Ne 3nemeHT nepegHeii OnucaHue

naHenv
RPS NHavkaTop pe3epBHOI0 UCTOYHMKA 3/1EKTPONUTAHNS.

2 F ®yHKUMOHasIbHast KHOMKa A4/151 nepesarpyskn yCcTpoicTBa 1 cbpoca K 3aBOACKNM
HacTpolikam:

* MpW yaepxaHum kHomku meHee 10 cekyH NpoucxXoauT nepesarpyska yCTpPoiCcTBa;
* Npu yoepxXaHum kHorku 6onee 10 cekyHA, NPOMCXOAUT nepesarpyska ycTporcTea 1
cbpoC K 3aBOACKMM HacTpolikam.

3 0]0] 1 Ethernet-nopT ucnonb3yetcs TonbKO 4151 06HOB/IEHMS MPOrPaMMHOI0 06ecneyeHns Yepes
BTOPUYHbIN 3arpy3unk U-Boot. [laHHbI NOPT HEe UCNOMb3YyeTCa 418 YAJIEHHOTo focTyna u
ynpasfeHus.

[aHHbIli nHTEpheiic He MOXET y4acTBOBaTbL B MapLUpyTU3aLmm TPaH3nTHOTO Tpadnka.

4 Console KoHconbHbIi nopT RS-232 (RJ-45) Ansi NokasibHOTo ynpaeieHust yCTPoiCcTBOM.

5  microSD Pa3sbem gna yctaHoBku microSD-kapT namaTu.

6 USB1 Mopt USB 2.0 ansa nogxntoveHms USB-ycTpolicTs.

7 [1..12] CnoTbl Ana yctaHoBkn TpaHcmeepoB 25G SFP28/10G SFP+/1G SFP.

17



ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm

3apHaAa naHenb ycTpoiictea ESBC-3200
BHewHwin Bug 3aaHein naHenn ESBC-3200 npuBefeH Ha pUCyHke 2.

5

100-240V ~ e
50-60 Hz

1 4
PucyHok 2 — 3agHaa naHens ESBC-3200
Tabnuua 10 — OnucaHne pasbemoB 3aaHei naHenn ESBC-3200
Ne OnucaHue
1 OCHOBHOI1 UICTOYHMK MUTaHUS.
2 Knemma gns 3asemneHns ycTponcTea.
3 CbEeMHbIEe BEHTUASILMOHHbIE MOAYNN C BO3MOXHOCThLH ropsiueli 3aMeHbl.
4 MecTo ANA YCTaHOBKN Pe3epBHOIo MCTOYHUKa NMUTaHUA.
BokoBble naHenu yctpoiictea ESBC-3200
BHeLwHWiA B, 60KOBbIX NaHesien NpuBefeH Ha PUCYHKaX HUXKE.
| @ © ® ®
I ) SRR e
000PYDTOVOVV0
O © ® ®
PucyHok 3 — NMpaBas 6okoBasi naHenb ESBC-3200
® © @ |
T R s [ ] [ J
$V000000YSULIVIVTO
SIYDeeeeevl Ll
® © @ |

PucyHok 4 — JleBast 6okoBas naHens ESBC-3200

Ha 60KOBbIX NaHeNsx yCTPOMCTBa pacnooXeHbl BEHTU/SLMOHHbIE PELLETKM, KOTOPbIE CNyXaT A1 0TBoAA
Tenna. He 3akpbiBaiiTe BEHTUNALMOHHbIE OTBEPCTUSI MOCTOPOHHUMM NpeaMeTaMu. ITO MOXET NPUBECTU K
neperpeBy KOMMNOHEHTOB YCTPOCTBA M BbI3BaTb HapyLLUEHWs B ero paboTe. PekomeHaaLuy no yctaHoBKe
YCTPOICTBA pacnofioXeHbl B pasgesne YCTaHoBKa 1 NMOAK/THYEHNE.,
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ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm

2.4.2 CeeToBas UHAUKaUus

CeetoBas nHgmkauyust ESBC-3200

CocTosiHue nHtepdeiicoB Ethernet oto6paxaeTtcsi ABymMsa CBETOANOAHbIMK UHANKaTopamu — LINK/ACT
3eneHoro ugeta n SPEED aHTapHOro ygeta. PacnonoxeHme cBeTOANOAHbIX MHANKATOPOB MHTephelicoB
nokasaHo HMXe Ha pUCyHKax 5 1 6. 3Ha4YeHns CBETOBOW UHAMKaLMM onrcaHbl B Tabnuuax 11 un 12
COOTBETCTBEHHO.

LINK/ACT SPEED

W —

(L

PucyHok 5 — PacnonoxeHue nHgmkartopoB pasbema RJ-45

(o0

VA VA

LINK/ACT  SPEED
PucyHok 6 — PacnonoxeHne nHankatopoB coctosiiusa SFP/SFP+/SFP28-uHtepdeiicos

Tabnuua 11 — CeeToBas nHankaumsa coctosiHus RJ-45 nHtepdpeiicos

CseueHune uHgukaropa SPEED CseueHue uHgukaropa LINK/ACT CoctosiHue nHtepdpeiica Ethernet

BblkntoyeH BbIkntoyeH MopT BbIK/IIOYEH WU COEAVHEHNE He
yCTaHOB/IEHO.

BbikntoueH ['OpnUT NOCTOAHHO 3€/1EHLIM YcTaHOBNEHO coefnHeHne Ha ckopocTn 10

nan 100 Méut/c.

OpWT NOCTOAHHO AHTAPHbIM [OpWT NOCTOSAAHHO 3eNEHBbIM YCcTaHOBNEHO COEAUHEHNE HAa CKOPOCTM
1000 MoéwuTt/c.

X Mwuraet Voet nepegada gaHHbIX.
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Tabnuua 12 — CeeToBas nHAMKaLMA cOCTOAHNS cocTosiHus SFP/SFP+/SFP28-nHtepgeiicos

CBeueHne nHamn Katopa

SPEED

BbikntoueH

BbikntoveH

FoOpUT NOCTOSIHHO SAHTAPHbIM

X

ACT

BbikntoueH

[OpuT NOCTOSAHHO 3€/1EHbIM

Mwuraet

CseueHue uHgukaropa LINK/

['opnUT NOCTOAHHO 3€/1EHbIM

CocTosiHne nHtepdeiica Ethernet

IMopT BLIK/OYEH N COeANHEHME He YCTaHOB/1EHO.

YCTaHOB/IEHO coeAVHEHMe Ha ckopocTh 1 Féut/c.

YcTaHOB/EHO coeanHeHne Ha ckopoctu 10 Féut/c.

NaeT nepegaya AaHHbIX.

B cnepytowieii Tabnuue npuBeeHo onMcaHne COCTOSAHNIA CUCTEMHbIX MHAMKATOPOB YCTPONCTBA M UX

3HAUYEHUI.

Tabnuua 13 — COCTOAHMA CUCTEMHbIX UHANKATOPOB

HasBaHue
MHAOUKaTopa

Status

Alarm

User

Flash

Power

Master

Fan

PYHKUNSA NHOUKaTopa

VHOMKATOP TEKYLLLETO COCTOAHMS
yCTpolicTBa.

VHOMKaTop HaMums 1 ypoBHS
aBapuu yCTpolicTea.

NHAMKaTOp Nosb30BaTEIbCKUX
CcLieHapueB.

VHOMKaTop aKTMBHOCTM 06MeHa
C HakonuTesnem AaHHbIx: SD-
kapToii unu USB Flash.

VHaykaTop nuTaHus
yCTpolicTBa.

MHaukaTop pa6oTbl ycTpoiicTea
B failover-pexwvimax.

CocTosiHMe BeHTUNaTOpa
oXNTaxXAeHus.

CocTosiHue
MHAOMKaTopa

3eneHbii

Muraet 3eneHbim

3eneHbii

3eneHbii

KpacHbiii

BbikntoueH

BbikntoyeH

CocTtosiHue ycTpoiicTBa

YCTpoIicTBO paboTaeT HopMaslbHO.

YCTpOIACTBO HaxoaAnTCA B
cocToaHum 3arpysku MO.

BbinonHeHve onepauuii YteHus/
3anncum no KoOMaHae «copy».

MuTaHne ycTpoiicTBa B HOPME.
OCHOBHOIi UCTOYHMK NMUTAHWS, ECIN
OH yCTaHOB/EH, paboTaeTt
HOPMaJIbHO.

HepaboToCcnoco6HOCTbL OCHOBHOMO
NCTOYHMKA NMUTaHWs, aBapusl am
OTCYTCTBME NEPBUYHOIN CETH.

OTKa3 BHYTPEHHNX NCTOYHUKOB
nUTaHUs YCTPOICTBA.

Bce BEHTUNATOPbI UCMPABHbI.
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HasBaHue PYHKUUNSA nHAUKaTopa CocTtosiHne CocTtosiHue ycTpoiicTBa
MHAMKaTopa MHAMKaTopa
KpacHbiii OtKas ogHoro nnu 6onee

BEHTUNATOPOB. MpnynHoi
BO3HVKHOBEHUSI aBapun MOXeT
6bITb HEPab0OTOCMOCOBHOCTL XOTS
6bl OAHOTO N3 BEHTUNSATOPOB —
OCTaHOBKa UM NOHWKEHHas
yacToTa 060poTOB.

RPS Pexum paboTbl pe3epBHOro 3eieHblii Pe3epBHbIil UCTOYHWK YCTAHOB/IEH
MCTOYHMKA NUTAHUS. W UCMPAaBEH.

BbikntoyeH Pe3epBHbI NCTOYHUK He
YCTaHOBJIEH.

KpacHblii OTCcyTCTBME NEPBUYHOIO NUTAHNA
pe3epBHOro UCTOYHMKA U ero
HEeucnpaBHOCTb.

2.5 KomnnekT noctaBKu
B 6a30BbIii KomnnekT noctaBkn ESBC-3200 BxogsT:

* NorpaHunyHbIi KOHTponep ceccuii ESBC-3200;

* KOHCOJbHbIN Kabesb;

* KOMMNEKT ANS KpenneHns ycTpoiicTea B CTOMKy 197
* cepTudnkaT COOTBETCTBUS;

* nacnopr,

* AOKyMeHTaums (onuMoHasibHO);

* namsTka 0 AOKyMEeHTauuu.

Mo 3akasy nokynatensa ansa ESBC-3200 B KOMMIEKT MOCTaBKU MOXET ObITb BK/IHOYEH MOAY/1b NUTAHUA
(PM160-220/12).

Mo 3akaldy nokynaTens B KOMM/IEKT NOCTaBKN MOryT ObITb BKNOYEeHbI SFP/SFP+-TpaHcnBepbl.
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3 YcTaHOoBKa 1 NogkyeHue

* YcTaHOBKa yCTPOWCTBA B CTOMKY

* YcTaHoBKa mMoAynein nutaHus

+ MopxnioyeHne nuTatoLLein cetu

* YcTaHoBKa 1 yaasieHne SFP-TpaHCcuBepoB
* YcTaHOBKa TpaHcusepa
* YpaneHve TpaHcusepa

* ogknoveHne kK VESBC

B gaHHOM pasgene onucaHbl NPoUeaypbl YCTAHOBKM NMOrPaHNYHOIO KOHTPO//Iepa CECCUiA B CTOIKY 1
NOAK/IOUYEHMS K MUTAOLWEN CETU.

3.1 YcTtaHOBKa yCTpPOWCTBA B CTOWKY
[lns yCTaHOBKM YCTPOICTBA B CTOMKY:

1. BblbepuTe HEOBXOAMMOE MOJSIOXEHNE KPOHLUTeHa (pUCyHOK 7). COBMECTUTE YeTbIpe OTBEPCTUS
KPOHLUTElHa C YeTbIpbMS OTBEPCTUSAMM Ha 60KOBOW naHenn yctpoinctea. C NOMOLLbIO OTBEPTKN
NPUKpPenuTe KPOHLITENH BUHTaMM K KOPMycCy.

MosTopuTe War 1 gnsa gpyroi 60KoBOIM NaHesim ycTponcTea.

CoBmecCTUTE OTBEPCTUS KPOHLLTENHOB C OTBEPCTUAMU Ha NepeHNX BEPTUK/TbHBIX HANpaBIAoLwmnx
CTOMKW. Vicnonb3yinTe 0TBEPCTUA B HANpPaBnsAoLWmMX Ha O4HOM YPOBHE C 06enX CTOPOH CTOWKK, 418 TOro
4TOO6bI YCTPOMCTBO pacnosiarasiocb rOPU30HTasIbHO.

4. C nomoLbo OTBEPTKM NPUKPENUTE YCTPOUCTBO K CTOMKE BUHTaMM.

wn

PucyHok 7 — KpenneHue kpoHLwTeinHoB kK ESBC-3200
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PucyHok 8 — YctaHoBka ESBC-3200 B cToWiKy

@ BeuTunAuMs ycTpoiicTa opraHM3oBaHa no cxeme (PPOHT-ThN. Ha nepeaHeii n 6oKoBbIX NaHensx
YCTPOMCTBA PacnonoXeHbl BEHTUNALMOHHbIE OTBEPCTUS, C 38[HE CTOPOHbI YCTPOCTBA PACMONOXEHbI
BEHTWIAUNOHHbIE MoAyNW. He 3akpbiBaliTe BXOAHbIE U BbIXOAHbIE BEHTU/IALMOHHbIE OTBEPCTUSA
NMOCTOPOHHUMYW NpeaMeTaMuy BO n3bexaHvie neperpesa KOMNOHEHTOB YCTPOMCTBA U HapyLLEHWS ero
paboThbl.

3.2 YctaHOoBKa mopyneii nuTaHusA

MorpaHnyHble KOHTponepbl ceccnin ESBC-3200 moryT pa6oTatb € OAHUM UK ABYMSA MOAYASIMUA NUTaHWUS.
YcTaHOBKa BTOPOro MOAy sl NUTaHA HeobxoAmma B Crlydae UCMNo/b30BaHNs YCTPOWCTBA B YC10BUSX,
TPEeOYHLLMX NOBbILLEHHOW HALEXHOCTHN.

MecTta ans yCTaHOBKM MOAy/er NUTaHuA C 3/1EKTPUYECKON TOUKM 3peHnst paBHOLEHHbI. C TOUKMN 3peHuns
NCNOJIb30BaHUA YCTPOMUCTBA, MOAY/Ib NUTAHNUA MOXET HaXOA4UTbCSA B OCHOBHOM M pe3epPBHOM pasbeme,
MH)opMaLMsi O NPUOPUTETHOCTUN HaxoauTCsa B Tabnuue OnvcaHne pasbemoB 3aaHel nadenin ESBC-3200.
MoZaynu nuTaHus MOryT yCTaHaB/IMBaTbCA U N3BNeKaTbCA 6e3 BbIK/IYEeHNA yCTPoncTBa. MNpu ycTaHOBKe NN
N3B/1IEYEHUN OMOSTHUTENIBHOIO MOAY/IA NUTAHUA NOrpaHNYHbIA KOHTPO/I1IEP CECCU NPoAoMKaeT paboTty 6e3
nepesanycka.
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PucyHok 10 — YcTaHoBKa 3arfyLuKku

@ VHpvKkauma aBapuy MOAYNSA NUTAHNA MOXET GbiTh Bbl3BaHa HE TO/ILKO OTKA30M MOZY/S, HO 1
OTCYTCTBMEM NEPBUYHOTO MUTAHNS.

CocTosiHMe Moayneli NUTaHUst MOXeT ObITb NPOBEPEHO NO MHAMKALMN Ha NepeaHeli naHenn yctpolictea (Cm.
pasgen CBeToBas MHAMKALIVS) UK NO ANArHOCTUKE, OCTYNHOW Yepe3 MHTepdelickl ynpaBneHus.

3.3 MopgknioueHue NUTaKOLLEN ceTun

1. Mpexae YeM K yCTpoiicTBy 6yAeT NoaxIoueHa nuTaoLlas ceTb, HEOGX0AMMO 3a3EM/IUTL KOPMYC
yCTpOIiCTBa Yepes 3a3eMnsioLuii BUHT M4. 3azemneHne Heo6X0AMMO BbINO/HSATb N30/IMPOBAHHbIM
MHOTOXW/IbHbIM NMPOBOIOM. YCTPOIACTBO 3a3EM/IEHNSI U CeUEHME 3a3eM/ISIOLLETO NMPOBOAA AO/MKHbI
COOTBETCTBOBATHL TPe6oBaHUAMY MNpaBus ycTpoiicTBa anekTpoycTaHoBok (MY3J).

2. Ecnu npegnonaraetcsi NoAk/UeHe KOMMbIOTEPA UM MHOMO 060PYA0BaHNS K KOHCOMIbHOMY NOpPTY
MOrpaHNyYHOro KOHTPO/IIepa CECCUid, 3TO 060pYA0BaHME TaKkKe A0/HKHO 6biTh HAZIEXKHO 3a3E€M/IEHO.

3. MopknioumnTte K YCTPOCTBY Kabesnb NMTaHus. B 3aBUCMOCTY OT KOMI/IEKTALIMWN YCTPOCTBA, NUTaHne
MOXET OCYLLECTBNSATLCA OT CETV NEPEMEHHOT0 TOKa /IGO0 OT CETM NOCTOSHHOIO ToKa. Mpw NoAKIHoYeHUN
CEeTV NepeMeHHOro Toka CrieAyeT UCNosb3oBaTb Kabesb, BXOAALLMIA B KOMMMEKT ycTpoiicTa. s

MOAK/IOYEHNS K CETU NMOCTOSIHHOTO TOKA UCMOMb3YiiTe NMPOBOJ, CEYeHNEM He MeHee 1 MM2.
4. BkIuMTe NUTaHWE YCTPONCTBa 1 ybeamTech B OTCYTCTBUM aBapuii MO COCTOSIHUIO MHAMKATOPOB Ha
nepegHen naHenw.
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3.4 YctaHoBKa un yganeHune SFP-tpaHcuBepoB

YcTaHOBKa ONTUYECKNX MOAY/Ie MOXET NMPON3BOAMTLCA Kak NP BbIK/IKOYEHHOM, TakK 1 npu
BK/1HO4YEHHOM YCTPOWCTBE.

3.4.1 YcTaHOBKa TpaHcuBepa

1. BcTaBbTe BepxHUin SFP-moaynb B CNOT OTKPLITOM YacTbio pasbemMa BHU3, a HWXXHWI SFP-MoAynb — OTKPbITOW
4acTbl0 pasbema BBEpX.

PucyHok 11 — YctaHoBka SFP-TpaHcrBepoB

2. HapgaBuTe Ha moAynb N0 HanpaBAEHMO BHYTPb KOpryca yCTPONCTBA A0 NOSIBNEHNS XapaKTEPHOro Lwenyka
doukcaumm moayns.
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PucyHok 12 — YctaHoBneHHble SFP-TpaHcuBepb!

3.4.2 YpaneHue TpaHcuBepa

1. OTKMHbTE PYKOATKY MOZY/Is, 3TO NpMBeAeT K pa3bnoKMpoBaHMI0 yaepXXMBatoLLEN 3aLlesiku.
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PucyHok 13 — OTKpbITMe 3awenkn SFP-TpaHcMBepoB

2. 3BneknTe Moaynb 13 CroTa.

PucyHok 14 — N3BneveHne SFP-TpaHCcuBepos

3.5 NMopgknioueHue K VESBC

[ns nonyyexusa nHdopmauumn 06 yctaHoBke 1 nogxntodeHun k VESBC nepeliguTe B pasgen foKyMeHTaumm
VESBC. PykoBoACTBO No ycTaHOBKe U HacTpolike. Bepcusa 1.7.0.
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4 WHTepdrencol ynpaBieHns

* VHTepdeiic komaHaHoli cTpoku (CLI)

+ Web-nHtepdeiic

* Tvnbl 1 NOPAAOK MMEHOBAHNSA CETEBbIX MHTEPECOB NOrPaHNYHOIO KOHTPOJI1IEpPa CECCUiA
* Tvnbl ¥ NOPAAOK UMEHOBAHWSA TYHHENEW NOrPaHNYHOro KOHTPOsIIepa ceccuii

HaCTpOVIKa N MOHUTOPUHI yCTpOVICTBa MOTYT OCYLLEeCTBNATbLCA Yepes pa3/inyHble MHTep(*)eﬁCbl ynpaseHus.

[nsa poctyna K ycTpoicTBY MOXET MCMO/b30BaTLCSA CETEBOE MOAK/YEHME No npoTokonam Telnet n SSH nnn
NPsSIMOe NOAK/MOYEHNE Yepe3 KOHCOJIbHbI NOPT, COOTBETCTBYOLMIA cneymdmnkaummn RS-232. Mpu gocTtyne no
npoTtokonam Telnet, SSH 1 npy NoakNOYEHNN Yepe3 KOHCO/bHbI NOPT A5 yNpaB/ieHns YyCTPONCTBOM
NCNonb3yeTcsa NHTepdeiic KOMaH4HOM CTPOKK.

Tonbko ana ESBC-3200:

3aBojckas KOHGUrypaLmusa CoaepXxnT onucaHne AoBepeHHol 30HbI trusted n IP-agpec ana goctyna K
ynpasneHuto ycTporicteom — 192.168.1.1/24. B goBepeHHy0 30Hy BXOAAT MHTepdhelichi:
Twentyfivegigabitethernet 1/0/3-12.

Ansa ESBC-3200 u VESBC:

B 3aBOACKON KOHGUrypauum no ymon4aHuio co3faH nonb3osartesb «adminy» ¢ naponem «password».
MpoTtokonbl cemelictBa STP (STP, RSTP, VSTP) oTkNtou€eHb!.

3aBOACKYH KOHMrypaumo MOXHO cOpocuTb KoMaHaow copy system:default-config system:candidate-
config. Mocne cbpoca Heob6xoanumo HacTpouTb ESBC ¢ NOMOLLbHO KOHCO/IBHOTO NopTa.

Mpu Mcrosb3oBaHUM 0600 M3 NMepeUnCeHHbIX MHTEPKECOB yNpaBneHus AeCTBYIOT eAuHbIe NPUHLMMbI
paboTbl C KOHhUrypauueit. lomkHa cobnoaaTbcs onpeaeneHHas, onucaHHas 34ech, Nocef0BaTe/lbHOCTb
N3MEHEHMs 1 MPUMEHEHNS KOH(UTypaLuK, NO3BO/SOLLAS 3alUTATL YCTPOWCTBO OT HEKOPPEKTHOTO
KOHCpUryprpoBaHus.

4.1 Wutepcpeiic komaHgHoii cTpoku (CLI)

NHTepdelic komaHaHoi ctpokn (Command Line Interface, CLI) — uHtepdeiic, npeaHasHaueHHbIl Ans
ynpasneHnsi, NPOCMOTPa COCTOSAHUA U MOHUTOPWHIa ycTpoincTea. 4nsa paboTel noTpebyetca nobas
ycTaHoBneHHas Ha MK nporpamma, nogaepxusatowas paboty no npotokonam Telnet, SSH nnn npsamoe
noAK/ItYeHne Yepes KOHCO/bHbI nopT (Hanpumep, HyperTerminal).

WHTepcheiic komaHQHOW CTPOKM 06ecneyunBaeT aBTopu3aLnio Nonb3oBarteneil u orpaHnYnMBaeT nux JoCTyn K
KOMaHJaM Ha OCHOBaHWM YPOBHS AOCTYNa, 334aHHOr0 aMUHUCTPATOPOM.

B cuctemMe MOXeT 6biTb CO34aHO HEO6X0AMMOE KOIMYEeCTBO Mosib3oBaTesield, npaBa AoCcTyna 3a4atTcs
NHANBNAYANIbHO A/1S1 KAXA0r0 U3 HUX.

[lna obecneyeHnss 6e30MacHOCTU KOMaHAHOIO MHTepdielica Bce KOMaHAbl pa3aesieHbl Ha ABe KaTeropum —
NPUBUNErMPOBaHHbIE N HENPUBMNIErMPOBaHHbIE. K NpuBUIerMpoBaHHbIM B OCHOBHOM OTHOCATCS KOMaH/b!
KOHUrypupoBaHus. K HenpmBmIerMpoBaHHbIM — KOMaHAbl MOHUTOPUHTA.

CvcTema No3BOJIAET HECKONLKUM MOJb30BaTENAM OAHOBPEMEHHO NMoAaKNt4YaTbCA K yCTpOﬁCTBy.

4.2 Web-nntepdeiic

Web-uHtepdeinc umeeT orpaHnyeHHbIi HA60p NapamMeTpoB KOHUIYPUPOBaHNS YCTPOICTBA a Takxke
COAEPXKUT UHCTPYMEHTbI MOHUTOPWHTA.

OnucaHune web-nHtepdelica npuBeaeHo B pasgene Ynpasnenune vyepes web-nHrepdelic.
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4.3 Tunbl U NOPAAOK UMEHOBaHMUA CeTeBbIX UHTepchencoB NOrpaHUUYHOIO KOHTponepa
ceccuu

MNpy paboTe NorpaHNYHOrO KOHTPO//Iepa CeCCUii MCNOMNb3YHTCA CeTeBble MHTEPAIENCHI pa3/IMYHOro TUna u
Ha3HaueHus. Cuctema VMeHOBaHNs NO3BO/ISET OAHO3HAYHO afpecoBaTb MHTepdenchl No nx
(PyHKLMOHANIbHOMY Ha3HAYEHUIO N MECTOMOIOXEHMIO B cucTeme. [lanee B Tabnue npuBeseH nepeyeHb TUMoB
NHTEpPdENCoB.
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Ta6nuua 14 — Tunbl U NOPSIAOK MMEHOBaHNS UHTEPencoB NOrpaHNYHOro KOHTPO//1epa Ceccuii

Tun vHTepdeiica

dusunyeckme nHTepeicsl

MopTbl 1 F6UT/C

MopTbl 10 F6uT/C

MopTbl 25 F6onTt/C

MopTbl 40 F6uT/C

Mpynnbl arperauyy KaHasoB

OGo3HaueHne

O603HayeHne n3nyecKkoro nHTepdieiica BKOYAET B Cebs1 ero Tun
n ngeHTudmkaTop.

MaeHTndmkatop dmsmnuecknx nHtepdeicos nmeet sug <UNIT>/
<SLOT>/<PORT>, rge:

+ <UNIT> - Homep ycTpoiicTBa B rpynmne yCTPOWCTB,

+ <SLOT> - HOoMep MoayNns B cocTase ycTporicTea wam 0 npu
OTCYTCTBUW [efieHnst yCTPOCTBa Ha Mogynu,

+ <PORT> — nopsakoBbIii HOMEp nopTa.

gigabitethernet <UNIT>/<SLOT>/<PORT>
Mpumep o6o3HaueHus: gigabitethernet 1/0/12

JlonyckaeTcs Mcnosib30BaTh COKpaLLleHHOe HavlMeHOBaHue,
Hanpumep gi1/0/12.

tengigabitethernet <UNIT>/<SLOT>/<PORT>

Mpumep o6o3HaueHus: tengigabitethernet 1/0/2

[JonyckaeTcs MCnonb30BaTh COKpalLleHHOe HaMeHOBaHUe,
Hanpumep te1/0/2.

twentyfivegigabitethernet <UNIT>/<SLOT>/<PORT>

Mpumep ob6o3HayeHus: twentyfivegigabitethernet 1/0/2

[JonyckaeTtcsi UCNob30BaTb COKPALLEHHOE HauMeHOBaHWe,
Hanpumep twe1/0/2.

fortygigabitethernet <UNIT>/<SLOT>/<PORT>
Mpumep ob6o3HayeHust: fortygigabitethernet 1/0/2

[onyckaeTtcsi UCMob30BaTh COKpaLLeHHOe HaMeHOBaHMe,
Hanpumep fo1/0/2.

O603Ha4eHue rpynnbl arperawymn kKaHa0B BKIOYAET B cebs ero Tvn
1 NOPSAKOBLIN HOMEp nHTepdeiica:

port-channel <CHANNEL_ID>

Mpumep o603HayeHus: port-channel 6

JonyckaeTca ncnonb3oBaTbk COKpaLleHHOe HanMeHoBaHue,
Hanpumep, pol.
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Tun vHTepdeiica

Cab-nHTepdelichl

Q-in-Q nHTepdeiice!

Nornyeckue nHTepdelicsl

ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

OGo3HaueHne

0O603HayeHne cab-nHTepdelica obpasyeTcst U3 0603Ha4YeHUs
6a3oBoro nHTepdeiica n ngeHTudukatopa (VLAN) cab-
NHTepdeiica, pasaeneHHbIX TOUKOIA.

Mpumepbl 0603HaYEHNIA:

+ gigabitethernet 1/0/12.100

+ tengigabitethernet 1/0/2.123

+ twentyfivegigabitethernet 1/0/2.200
« fortygigabitethernet 1/0/2.1024

+ port-channel 1.6

NaeHTndukaTop cab-uHTepdeiica MOXET NPMHUMATb
3HaueHus [2..4094].

0O603Ha4yeHmne Q-in-Q nHTepdpeiica obpaslyeTcs U3 0603HAUEHNS
6a30B0Oro nHTepdeiica, ngeHtudmkaropa cepsncHoro VLAN v
npeHTudmkatTopa nonb3osarenbckoro VLAN, pasgeneHHbIX TOUKON.

Mpumepbl 0603HAYEHNIA:

+ gigabitethernet 1/0/12.100.10

+ tengigabitethernet 1/0/2.45.12

+ twentyfivegigabitethernet 1/0/2.100.200
« fortygigabitethernet 1/0/2.408.507

+ port-channel 1.6.34

VaeHTndmkatop cepBucHOro u nonb3osarensckoro VLAN
MOXET NpuHUMaTh 3HadeHus [1..4094].

O603HauYeHNE NTOrMYECKOro MHTepdeiica SIBNSIETCA NOPSAKOBbLIM
HOMepoM UHTepdgelica:

Mpumepbl 0603HAYEHNIA:

+ loopback 4
+ bridge 60
+ service-port 1

1. KonnuecTBo MHTEPENCOB KaX/A0ro T!na 3aBUCUT OT MO/E/IM NOTPaHUYHOrO KOHTPO/I/Iepa CECCUIA.
2. Tekywasn Bepcusi MO noaaepXxvBaeT KnacTepusaumio yCTpoicTB eanHoi mogeny. Homep unit B
rpynne yCTpoCTB MOXET NPUHUMATL 3HaueHue 1 unm 2.

3. HekoTopble KoMaH/bl NoAAepXBatoT OIHOBPEMEHHYH PaboTy C rpynnoii uHTepdoeiicos. Ans
yKazaHusl rpynnbl MHTEPENCOB MOXET ObITb UCMOMb30BAHO NEPEUNCTIEHNE Yepes 3ansTyo Unn
yKazaHve auanasoHa UaeHTU(MKaTOpPoB Yepes Aeduc «-».

MpumMepbl yKazaHus rpynn nHTepdeiicos:

interface gigabitethernet 1/0/1, gigabitethernet 1/0/5

interface
interface
interface
interface

tengigabitethernet 1/0/1-2
twentyfivegigabitethernet 1/0/3-4
fortygigabitethernet 1/0/1-2
gil/0/1-3,gi1/0/7,tel/0/1,fo0l/0/1
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4.4 Tvnbl M NOPALOK MMEHOBAHUA TYHHe el NOrpaHUYHOro KOHTpoJsIiepa ceccuii

Mpu paboTe NorpaHNYHOrO KOHTPOJI/IEPA CECCUIA CMO/b3YHTCS CETEBbIE TYHHENN Pa3/IMYHOIO TNa un
HasHaueHusl. CuctemMa MEHOBAHUS MO3BOJISIET OAHO3HAYHO apeCcoBaTb TYHHEN MO UX (DYHKLMOHAIbHOMY
HasHaueHur. [lanee B TabnuLe NpMBeAEH NepeyeHb TUMOB TYHHENENA.

Tabnuua 15 — Tunbl 1 NOPSAOK UMEHOBaHUA TyHHe el NorpaHNYHOro KOHTposiepa ceccui

Tun TyHHens

L2TP-TyHHesb

L2TPv3-TyHHENb

GRE-TyHHenb

SoftGRE-TyHHeNb

IPv4-over-1Pv4-
TYHHE/b

IPsec-TyHHenb

JNlornyeckuii TyHHENb
(TyHHEnb mexay
VRF)

PPPoE-TyHHENB

O6o03HauYeHne

O603HayeHune L2TP-TyHHena coctonT U3 0603HauYeHus Tuna n nopsaKkoBoro HoMepa TyHHens:
12tp <L2TP_ID>

Mprvmep o0603HaveHus: 12tp 1

O603HauveHune L2TPv3-TyHHeNa cocTomT U3 0603HavyeH1s Tuna 1 nopsaKoBoro HoMepa TyHHeNs:
12tpv3 <L2TPV3_ID>

Mprvmep o603Ha4eHus: 12tpv3 1

0O603HaveHne GRE-TyHHenst coctont 13 0603Ha4YeHMs TMna 1 NopsAKOBOro HoMepa TyHHEeNs:
gre <GRE_ID>

Mpumep 0603HaYeHus: gre 1

0O603HaveHne SoftGRE-TyHHensi cocTomT 13 0603HaYeHMS TUNa, NOPSIAKOBOr0 HOMepa TyHHEeNs
n, onumoHansHo, VLAN ID BupTyasibHoro nHtepdeiica:

softgre <GRE_ID>[.<VLAN>]

Mpumepbl 0603Ha4eHus: softgre 1, softgre 1.10

O603Ha4veHune IPv4-over-IPv4-TyHHENs cocTouT 13 0603Ha4YeHus Tna 1 nopsiikoBoro Homepa
TYHHeNs:

ip4ip4 <IPIP_ID>

Mpumep 0603HaveHus: ip4ip4 1

O603Ha4veHne BUPTYasibHOrO IPsec-TyHHeNs coctouT 13 0603HavYeHus Tmna u NnopsiAkoBoro
HOMepa TyHHens:

vti <VTL_ID>

Mpumep 0603HaueHns: vti 1

O603HaYeHNEe 10rMYECKOr0 TYHHENS COCTOUT U3 0603HaYEeHUs TUNa 1 NopsiAKOBOro HoMepa
TYHHeNs:

It <LT_ID>

Mpumep o603HaveHns: It 1

O603Ha4yeHne PPPoE-TyHHENs cocToUT M3 0603HAYeHMs TUna 1 NOpsLAKOBOro HOMepa TYHHeNs:
pppoe <PPPOE_ID>

Mpumep 0603HaueHVs: pppoe 1
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Tun TyHHens OG6o3HaueHue
OpenVPN-TyHHeNb 0O603Ha4veHne OpenVPN-TyHHENA COCTOMT U3 0603HaYeHMsA TUMNa 1 NOpPsiAKOBOro Homepa
TYHHens:

openvpn <OPENVPN_ID>

Mpvmep 0603Ha4YeHUs: openvpn 1

PPTP-TyHHEND 0O603Ha4veHne PPTP-TyHHeNs cocTonT n3 0603Ha4YeHNs Tvna 1 NnopsiAKoBOro Homepa TyHHens:
pptp <PPTP_ID>

Mpumep 0603HaueHus: pptp 1

Konnyectso TyHHeneVI KaXgoro tuna 3aBucuUT ot mogenu n MO norpaHMYHoOro KoHTposiiepa ceccui.
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5 HauvasbHada HacTpoiika ycTpoiicTBa

+ 3aBofckas KoHgurypaums yctpolictea (Tonbko ans ESBC-3200)
+ OnuvcaHve 3aBOACKOIN KOHUrypauum
+ [opxntoyeHne 1 KoOHpUrypmpoBaHme ycTponcTea
+ [opxntoyeHne K yCTponcTey
+ [NogknoveHve nNo nokansbHow cetn Ethernet
*+ lMoakntoyeHme Yyepes KOHCOSbHbI NopT RS-232
+ [NpuMeHeHVe N3MeHeHNs KOHUrypaumm
+ basoBas HacTpolika ycTpoincTea
* M3meHeHve napons nonb3osarens «adminy»
+ Co3fgaHvie HOBbIX Monb3oBarenei
* Ha3sHayeHve vMeHu ycTpoicTea
* HacTtpoiika napameTpoB ny6/mM4Hon cetu
* HacTpoiika yganeHHoro goctyna K yCTpoucTBy

5.1 3aBopckas koHcurypauyms yctpoiictea (Tonbko gnsa ESBC-3200)

Mpu OTrpy3Ke YCTPOMCTBA K/IMEHTY Ha NOrpaHNYHOM KOHTpOs/iepe ceccuin byaeT 3arpyxeHa 3aBojckas
KOHpurypauums, kotopast BK/llo4aeT MUHUMasIbHO Heobxoaumble 6a30Bble HACTPOVKK. 3aBojckas
KOHpurypaums no3sosnseT UCMnoNb30BaTb NMOrPaHNYHbIA KOHTPO//IEP CECCUI B KAYeCTBe LLU3a C OYHKLMEN
SNAT 6e3 Heo6xoANMOCTU NPUMEHATb A0NOHUTE bHbIE HACTPOLKN. KpoMe Toro, 3aBofcKast KoHgurypauus
COLEPXUT HACTPOIKK, MO3BO/SAIOLLME NOMYUYNTb CETEBOW AOCTYN K YCTPONCTBY /19 BbINO/IHEHUS
pacLUMPeHHOro KOHPUIypupoBaHus.

3aBOACKYH0 KOHMrypaumo MOXHO cbpocuTe KOMaHaowm copy system:default-config system:candidate-config.
Mocne cbpoca Heobxoanmo HacTpouTb ESBC-3200 ¢ NOMOLLbHO KOHCO/IBHOTO nopTa.

MpoLiecc ycTaHOBKM 1 NepBoHavasibHOW HacTpoliku VESBC onucaH B pa3gene VESBC. PykosoacTso 1o
yCTaHOBKe 1 HAaCTPOWKe.

5.1.1 OnucaHue 3aBOACKOIT KOHhurypauymm

[nsa noaknioYeHns K cetsm B KOHdMrypauum onmcaHbl 2 30Hbl 6€30NacHOCTU C HAMMEHOBaHUsIMU «Trusted»
ANns nokanbHoi cetn n «Untrusted» ans ny6nuuHoii cetn. Bce nHTepdencel pasgeneHbl Mexay ABYX 30H
©e30nacHoOCTU:

1. 3oHa «Untrusted» npegHasHaueHa ans noaknoueHus K nyénunuHoii cet (WAN). B 3Toli 30He OTKpPbITbI
noptel DHCP-npoTokona ans nonyyeHus guHammyeckoro IP-agpeca ot npoBaiigepa. Bece Bxoasiume
coefMHeHNs N3 faHHOW 30Hbl Ha NOrPaHNYHbIN KOHTPOJ1IEP CeCCUli 3anpeLyeHbl.

B naHHy0 30HY 6€30MacHOCTN BXOAAT UHTEpdhelichl:
« ansa ESBC-3200: Twentyfivegigabitethernet 1/0/1-2.

VHTepdheiicbl 30HbI 06beANHEHBI B 0AMH L2-cermeHT yepes ceTeBoii MocT Bridge 2.

2. 3oHa «Trusted» npegHasHayeHa anst noakNtoueHus K nokansHoi cetn (LAN). B 3Toli 30He OTKPbIThI
nopTbl npoTtokonos Telnet u SSH ans ynaneHHoro goctyna, ICMP-npoTokona Anst npoBepku
[OCTYMNHOCTWN NOrpaHNYHOro KoHTponnepa ceccuii, DHCP-npoTokona anis nonyyeHus knueHtamm IP-
afpecoB OT yCcTpoiicTBa. Vcxogsawme coeaMHeHNs 13 faHHO 30HbI B 30HY «Untrusted» paspeLueHsi.
B naHHy0 30HY 6€30MacHOCTN BXOAAT UHTEpdhelichl:

« ansa ESBC-3200: Twentyfivegigabitethernet 1/0/3-12.

NHTepdeiicbl 30HbI 06beANHEHbI B 0AMH L2-cermeHT yepes ceTeBoli MocT Bridge 1.
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Ha nHTepgeiice Bridge 2 skntoueH DHCP-knneHT ansa nonyyeHns guHammdeckoro IP-agpeca ot npoBaiigepa.
Ha nHTepdpeiice Bridge 1 ckoHdurypupoBaH ctatudeckuin IP-agpec 192.168.1.1/24. Co3gaHHbIin IP-nHTepdelic
BbICTyNaeT B Ka4ecTBe Lt03a 4/19 K/IMEHTOB JIOKa/IbHOW ceTw. 1N KIMEHTOB JI0KasIbHOW CETU HACTPOEeH
DHCP-nyn agpecos 192.168.1.2-192.168.1.254 ¢ mackoit 255.255.255.0. 119 nonyyYeHns KnneHtamm
NIOKa/IbHOM ceTn AaocTtyna K Internet Ha norpaHNYHOM KOHTpOJIIepe ceccuil BKoveH cepsuc Source NAT.

MonnTVKM 30H 6€30MacCHOCTM HACTPOEHbBI CrieayoLLmMM 06pa3om (cM. Tabnuwy 16).

Tabnmua 16 — OnucaHue nosIMTUK 30H 6e30MacHoOCTH

30Ha, u3 kotopoii nget Tpachmk  30Ha, B KOTOpPYIO UAaeT Tpadmk  Tun Tpaduka AeiictBne
Trusted Untrusted TCP, UDP, ICMP paspelLueH
Trusted Trusted TCP, UDP, ICMP paspeLueH
Trusted self TCP/22 (SSH), ICMP, UDP/67 paspeLueH

(DHCP Server), UDP/123 (NTP)

Untrusted self UDP/68 (DHCP Client) paspeLleH

@ [na obecneueHns BO3MOXHOCTY KOHCDUTYPUPOBAHUS YCTPOICTBA NPY NEPBOM BK/IIOYEHUN B
KOHpurypaumm ycTpoiicTBa co3gaHa y4éTHas 3anmMcb agMmuHucTparopa "admin” ¢ naponem
"password".

Monb3oBaTtento 6yaeT Npea/IoKeHO N3MEHUTL Naposib agMUHUCTPATOPA NPU Ha4yalbHOM
KOHOUIypupoBaHnM yCTPONCTBA.

€ [ns ceteBoro gocTyna K ynpaBneHWo NorpaHnyHbIM KOHTPOI/IEPOM Ceccii NPy NepBOM BK/IIOYEHUM B
KoHourypauum 3afiaH ctatnyeckuii IP-aapec Ha nHtepdeiice Bridge 1 — 192.168.1.1/24.

5.2 MopakntoueHue n KOHUrypupoBaHue ycTponcTea

MorpaHnyHble KOHTpoiepbl ceccuii ESBC-3200 npeaHasHaveHbl 4718 BbINONHEHUS (OYHKLMIA NOrpaHNYyHOro
LL/TI03a 1 obecrneyveHns 6e30MacHOCTV CETU NOJb30BATENA NP MOAKMIOYEHUN €€ K MYBNNYHbIM CETAM
nepegayv faHHbIX.

BasoBasi HacTpoiika yCTpoliicTBa [0/IKHA BK/OYATb:

* HasHauyeHue IP-afpecoB (CTaTUYeCcKnX UK AMHAMUYECKNX) MHTepdelicam, yuacTBYOLMM B
MapLUpyTU3aLUMn JaHHbIX;

* co3faHue 30H 6e30nacHOCTM 1 pacnpeseneHune nHtTepdelicos no 3oHaw;

* cO3aHue NoMTUK, PEry/IMpPYOLWMUX NPOXOXAEHNE AaHHbIX MEXAY 30HaMK;

* HacTpoiika cepBKCOB, CONYTCTBYOLLMX MapLupyTusaummn gaHHoix (NAT, Firewall n npoune).

PacluMpeHHble HacTPOIiKM 3aBUCST OT TPEOOBaHWIN KOHKPETHOW CXEMbI MPUMEHEHUST YCTPOIACTBA U TETKO MOTYT
6bITb f06aBNEHbI U/IN U3MEHEHBI C MOMOLLI0 UMEILLMXCS UHTEPIECOB yNpaBieHus.
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5.2.1 MopakntoueHne K ycTponcTBy

Huxe onncaHbl NpefyCcMOTPEHHbIE CMOCO6bLI NOAKMIOUEHMS K YCTPOICTBY.

MNopxnoueHne No nokanbHoii cetu Ethernet

Mpu NnepBoHaYa/ibHOM CTapTe YCTPOICTBO 3arpyXXaeTcsi C 3aBOACKOI KoHdurypaumeit. OnvcaHue
3aBO/ICKOI KOHMrypauum NpMBeAeHo B pasaene 3aBo/ckas KoH(urypalys yCTpoicTBa AaHHOro
PYKOBOACTBA.

MoakntounTte ceTeBoli kabenb nepegaqn AaHHbIX (NaTy-Kopa) K 106oMy MopTy, BXOAALLEMY B 30HY «Trusted», v
K KOMMNbiOTepy, NpeiHazHaueHHOMY [/11 yNpaB/eHus.

B 3aBoacKoi KoHthurypaumm norpaHnyHoro KOHTponnepa ceccuin aktnsmnposaH DHCP-cepsep ¢ nynom IP-
agpecos B noacetv 192.168.1.0/24.

Mpu NoAKNOUEHNN CETEBOTO MHTEPDEIiCA YNPAaB/SAIOLLEro KOMMNbIOTEPA OH A0/MKEH MOJyYUTh CETEBOI aapec
OT cepBepa.

Ecnwn IP-agpec He nonyyeH No Kakor-mbo NpuyYnHe, TO CAeayeT Ha3HaunTb agpec nHTepdelica BpyUHyto,
ncnonb3ys Noboi agpec, kpome 192.168.1.1, B noacetn 192.168.1.0/24.

MopgkntoueHue yepes KOHCOIbHbIW NOPT RS-232

Mpu nomowm kabens RJ-45/DBF9, KoTopblit BXOAUT B KOMMNIEKT NOCTaBKN YCTPONCTBA, COeANHUTE NOpT
«Console» norpaHnyHOro KOHTposepa ceccuin ¢ noptom RS-232 komnbroTepa.

3anycTuTe TepMUHa/IbHYO nporpammy (Hanpumep, HyperTerminal nnn Minicom) 1 cosgalite HoBoe
noakntoueHme. [lomkeH 6bITb UCNOMNb30BaH PEXUM aMyNsaumm TepMutHana VT100.

BbinosiHuTe cnepyowime HacTpoikn nHtepdeica RS-232:

CKopocTb: 115200 6uT/C
BuTbl gaHHbIX: 8 BUT
YeTHOCTb: HET

CtonoBble 6UThI: 1
YnpaBneHne nNoTOKOM: HET

5.2.2 MpumeHeHne N3MeHeHUA KOHurypauum

Jto6ble N3MEHEHNS, BHECEHHbIE B KOHqZ)I/IpraLI,I/I}O, BCTYNAT B lEl|el\/‘ICTBI/Ie TOJ1bKO Moc1e npuMeHeHnsa KoMmaHabl:

esbc# commit
Configuration has been successfully committed

Mocne npuMeHeHUs AaHHON KOMaHAbl 3anyckaetcs Tarimep "otkara’ KoHpurypaumm. [1ns octaHOBKM Taimepa
1N mexaHu3Ma "oTkara' ucnonb3yercsa kKoMaHaa:

esbc# confirm
Configuration has been successfully confirmed
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3HauyeHune Talrimepa "oTkarta" no ymonyaHuo — 600 cekyHA. N8 M3MeHeHns AaHHOro TaliMepa Ucnosb3yeTcs
KOMaHza:

esbc(config)# system config-confirm timeout <TIME>

+ <TIME> — uHTepBaN BpEMEHN OXNAAHUSA NOATBEPXKAEHNS KOHpUrypauuu, MpUHUMAET 3Ha4YeHne B
cekyHaax [120..86400].

5.2.3 Ba3soBas HacTpoiiKa yCTpouncTBa
Mpoueaypa HaCTPOVKN YCTPONCTB NPV NEPBOM BKIKOYEHMUN COCTOUT U3 CEAYHOLINX 3TAroB:

* N3ameHeHne napons nonb3oBarens «adminy.

+ Co3pgaHne HOBbIX Mosib3oBaTtenei.

+ HasHaueHue umeHn ycTpoiictea (Hostname).

+ YcTaHOBKa napameTpoB MOAKUYEHNS K Ny6/IMYHOM CETM B COOTBETCTBMM € TpeboBaHMsIMU NpoBaiaepa.
+ HacTtpoiika yganeHHoro goctyna K norpaHMiHoMy KOHTPO1epy CECCUIA.

+ lMpymeHeHne 6a30BbIX HACTPOEK.

MN3meHeHMe napona nonb3oBarens «adminx»

,ﬂ,ﬂﬂ 3aljueHHoro exoga B cuctemy HGO6XOAVIMO CMEHNTb Naposib NPMBNNETMPOBAHHOIO MOJ/ib30BaTeNA
«admin».

YueTHas 3anuchk techsupport Heobxoanma ansa yaasieHHoro 06¢nyXXmBaHus CEPBUCHbLIM LIEHTPOM;
YueTHas 3anuck remote — ayteHTudmnkauma RADIUS, TACACS+, LDAP;

Yaanutb nonb3oBarteneit admin, techsupport, remote Henb3si. MOXHO TO/IbKO CMEHUTL Naposib U
YPOBEHb NPUBUIETNIA.

€ Ecnu vHdopmaumsa o nonb3oBatene «admin» He OTOGPaXKAETCA B KOHUIypaLK, 3HAYUT napaMeTpbl
[laHHOTO NOMb30BaTesNsl HACTPOEHbI Mo yMoYaHuto (Naposib «password», ypoBeHb npusunierunii 15).

Mms nonb3oBatens 1 naposb BBOAWUTCH NpY BXOAE B CUCTEMY BO BPEMS CEaHCOB aMUHMCTPPOBaHMNS
YCTpPOWCTBA.

[N n3MeHeHns1 naposns nonb3osaresis «adminx» UCNONb3YTCS CrieayoLe KoMaHab:

esbc# configure

esbc(config)# username admin
esbc(config-user)# password <new-password>
esbc(config-user)# exit

Co3pgaHune HOBbIX nonb3oBareneii

[Nsi co3aHnsi HOBOTO MO/Ib30BaTENSI CUCTEMbI UV HACTPOIKK N0GOTo 13 NapamMeTpoB (MMeHW Nonb3oBaTens,
naposisi, ypoBHSI NPUBWETNIA) UCTIOMb3YIOTCA KOMaHAbI:

esbc(config)# username <name>
esbc(config-user)# password <password>
esbc(config-user)# privilege <privilege>
esbc(config-user)# exit
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YpoBHM npuBunernii 1-9 paspeLuatoT 4OCTyN K YCTPOMCTBY 1 NPOCMOTP €ro OnepaTtuBHOIO COCTOSHUS,
HO 3anpeLlaKT HaCTPOWKyY. YpoBHu npueunernii 10—14 paspeLuaroT Kak AOCTyM, Tak U HACTPOIiKY
60nbLUel YacTn OYHKLUMIA YCTPONCTBA. YPOBEHb NpUBUAETNIA 15 pa3pellaeT Kak AOCTYM, TakK 1
HaCTpPOIiKy BCcex (PyHKLMIA yCTpOoIiCcTBa.

Mpumep KomaHa, ans co3aaHva nonb3oBatens «fedor» ¢ naponem «12345678» 1 ypoBHeM npuBuiernin 15 un
c034aHusA nosib3oBarensi «ivan» ¢ naponem «password» 1 ypoBHeM npusuniernii 1:

esbc# configure

esbc(config)# username fedor
esbc(config-user)# password 12345678
esbc(config-user)# privilege 15
esbc(config-user)# exit
esbc(config)# username ivan
esbc(config-user)# password password
esbc(config-user)# privilege 1
esbc(config-user)# exit

Ha3HaueHue umeHu ycTpoiicTBa

[N Ha3HAYEHUs1 IMEHM YCTPOICTBA UCNOMb3YOTCA CeaytoLme KOMaHbl:

esbc# configure
esbc(config)# hostname <new-name>

rocne NpUMEHEHUST KOH(UTYPaLMK NPUTNaLLIEHNEe KOMAHAHOW CTPOKM U3MEHUTCS Ha 3HAYEHWe, 3afaHHoe
napameTpoM <new-name>.

HacTtpoiika napameTpoB ny6/1M4HOi ceTu

[ns HacTpolikn ceTeBOro MHTepdienca NorpaHNUYHOrO KOHTPOJIIEpa ceccuii B Ny6/IMYHON ceTu HeobxoanMMo
Ha3HauMTb YCTPOMCTBY NapaMeTpbl, oNpeaenéHHble npoBangepom cetn — IP-agpec, macka nogceTtv n agpec
LU/TH03a MO YMOJIHAHMIO.

Mpumep KomaHA, HacTpolikn ctatmdeckoro IP-agpeca ana cab-uHtepdgeica Gigabit Ethernet 1/0/2.150 ans
aoctyna Kk yctpoinctsy yepe3 VLAN 150.

MapameTpbl MHTEpPdeiica:

+ IP-agpec — 192.168.16.144;
+ Macka nogcetn — 255.255.255.0;
+ IP-agpec wso3a no ymonyaHuio — 192.168.16.1.

esbc# configure

esbc(config)# interface gigabitethernet 1/0/2.150
esbc(config-if-sub)# ip address 192.168.16.144/24
esbc(config-if-sub)# exit

esbc(config)# ip route 0.0.0.0/0 192.168.16.1

36



ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

[lna Toro uTo6bl Y6eanTLCS, UTO aapec 6bl1 HAa3HAYeH UHTepdeiicy, noce NPUMEHeHNs KOHUrypaumm
BBEAWTE CNEeAYIOLLYI0 KOMaHAY:

esbc# show ip interfaces
IP address Interface Admin Link Type Precedence

192.168.16.144/24 gil/0/2.150 Up Up static primary

MpoBaigep MOXET UCNONb30BaTb ANHAMUYECKN Ha3Ha4YaeMble agpeca B cBoei ceTu. Ansa nonyyvenus IP-
azpeca MOXeT ucrnosib3osarbcsa npotokos1 DHCP, ecnn B cetn npucytcTeyet cepsep DHCP.

Mpumep HaCTPOKW, NpegHa3HaYeHHOW AN nonyyeHusa anHamudeckoro IP-agpeca ot DHCP-cepsepa Ha
nHtepdeiice Gigabit Ethernet 1/0/10:

esbc# configure

esbc(config)# interface gigabitethernet 1/0/10
esbc(config-if)# ip address dhcp
esbc(config-if)# exit

[na Toro uTo6bl YoeanTbes, YTo agpec Obls1 Ha3HayYeH nHTepdelicy, BBeaMTe crieayoLwyo KomaHay nocrne
NPUMEHEHMNS KOHUTypaLun:

esbc# show 1ip interfaces
IP address Interface Admin Link Type Precedence

192.168.11.5/25 gi1/0/10 Up Up DHCP -

HacTtpoiika yganeHHoro goctyna K ycTpoiicTBy

B 3aBoACKOIi KOHGIMIypaLmmn paspeLleH yaaneHHblin 4oCTyn K yCTPoicTBy no npoTokonam Telnet nnn SSH 13
30HbI «trusted». 151 TOro YTOGbLI paspeLlnTb YAANIEHHbI AOCTYN K YCTPOWCTBY U3 APYrMX 30H, Hanpumep, U3
nyG/IMYHO ceTn, HeobxoAVMO co3/aTb COOTBETCTBYHOLME npaBuna B firewall.

Mpu KOHUIYpPUPOBaHUK AOCTYNA K YCTPOMCTBY NpaBu/ia co34atoTcs A/1s napbl 30H:

* source-zone — 30Ha, U3 KOTOPOI OyAeT OCyLEeCTBAATLCS YAA/IEHHbI fOCTY;
+ self — 30Ha, B KOTOPOW HaxoAMTCA NHTEpPAIEC ynpaBieHNs yCTPOCTBOM.

[nsi co3paHus paspeLuarolero npasuia UCnosb3yTes CeaytoliMe KOMaH bl

esbc# configure

esbc(config)# security zone-pair <source-zone> self
esbc(config-zone-pair)# rule <number>

esbc(config-zone-rule)# action permit

esbc(config-zone-rule)# match protocol tcp

esbc(config-zone-rule)# match source-address <network object-group>
esbc(config-zone-rule)# match destination-address <network object-group>
esbc(config-zone-rule)# match destination-port <service object-group>
esbc(config-zone-rule)# enable

esbc(config-zone-rule)# exit

esbc(config-zone-pair)# exit
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Mpumep KomaHa ANsa paspeLueHuns nosb3oBaTensm ns 30Hbl «untrusted» ¢ IP-agpecamu
132.16.0.5-132.16.0.10 nogkntouaTbes K ycTpoincTtsy ¢ IP-agpecom 40.13.1.22 no npoTokony SSH:

esbc# configure

esbc(config)# object-group network clients
esbc(config-addr-set)# ip address-range 132.16.0.5-132.16.0.10
esbc(config-addr-set)# exit

esbc(config)# object-group network gateway
esbc(config-addr-set)# ip address-range 40.13.1.22
esbc(config-addr-set)# exit

esbc(config)# object-group service ssh
esbc(config-port-set)# port-range 22
esbc(config-port-set)# exit

esbc(config)# security zone-pair untrusted self
esbc(config-zone-pair)# rule 10

esbc(config-zone-rule)# action permit
esbc(config-zone-rule)# match protocol tcp
esbc(config-zone-rule)# match source-address clients
esbc(config-zone-rule)# match destination-address gateway
esbc(config-zone-rule)# match destination-port ssh
esbc(config-zone-rule)# enable

esbc(config-zone-rule)# exit

esbc(config-zone-pair)# exit
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6 O6HOBMEHME NPOrpaMMHOro obecrneyeHns

+ OO6HOB/MEHME NpPorpaMMHOro obecneyeHnsa cpegcTesaMmy CUCTEMBI
+ O6HoBMEeHMe nporpaMmmHoro oéecneyeHns yepes CLI
+ OO6HOB/IEHME NporpamMmmHoro obecneyeHuns yepes web-nHTepdeic
+ O6HOB/EHVE NPOrPaMMHOro 06ecrneyeHust ¢ ncnonb3oBaHmem obpasa MO .iso (Tonbko Ans
VESBC)
+ OGHOB/EHNE NMPOrPamMMHOT0 06ecneyeHns U3 HavyalbHOro 3arpysyvika
+ OGHoBNeHve BTopuyHoro 3arpysumka (U-Boot)

6.1 OGHOBNEHWe NPOrpaMMHOro oGecrneuyeHusi cpeacTBaMu CUCTEMbI

& [ns o6HOBNEHUA nporpaMmMHOro obecnevyeHust NOHaZobUTCA OAMH U3 criepytowmnx cepsepos: TFTP,
FTP, SCP. Ha cepBep fo/mkHbI ObITb NOMELLEHbI haiiibl NPOrpammMmHOro obecneyeHnss yCTponcTBaa,
NoslyYeHHble OT NPOU3BOANTENS.

Ha ycTpolicTBe XpaHAaTCA ABe KOonuu NporpamMmmHoro obecnevyeHus. [ns obecnevyeHns HafexHoCcTu
npoueaypbl 06HOB/IEHNS NPOrPaMMHOIo obecrneyeHns 4OCTynHa 471 06HOB/IEHUS TO/IbKO KOMUS,
KoTopas He Oblsia Ucnosib3oBaHa 415 Noc/nefHero ctapta ycTponcTaa.

@ npu 06HOBNEHUM NPOrPAMMHOTO 06ecneyeH st KOHPUTypaLWA MOrPaHNYHOTO KOHTPO/Iepa Ceccuii
KOHBEPTMPYETCS B COOTBETCTBUM C HOBOVi BEPCUENA.
Mpu 3arpy3ke NnorpaHnYHOro KOHTPO/Iiepa ceccuii ¢ 6onee ctapoii Bepcueli NporpaMMHOro
obecneyeHus, YeM 3arpy>xeHHas paHee, KOHUrypauysi He KOHBEPTUPYETCS 1 BNOC/EeACTBUM
yaansietcs.

O6HoBneHuve MO ¢ 6onee paHHUX BEPCUIN MOXHO NMPOU3BECTY, BOCMNO/Ib30BaBLUNCH MHCTPYKLMEN,
npuBeeHHO B pasgene O6HOBNEHME NPOrPaMMHOr0 06eCneyYeHnst 3 Ha4asIbHOro 3arpy34nka.
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6.1.1 OGHOBNeHMe NnporpaMmmHoOro oéecneueHus yepes CLI

O6HOoBNEHME NPOrpaMMHOro obecneyeHns Ha yCTPOMCTBe, paboTatoLLeM nog ynpassieHnem onepawMoHHON
CUCTEMbI, BbIMOSHAETCSA B C/IeAyoLLEeM NOpsiKe.

1.

2.

MogrotosbTe A9 paboTbl BbIOPaHHbIN cepep. Jo/mkeH ObITb M3BECTEH afpec cepBepa, Ha cepeepe
[O/MKEH ObITb pa3MeLLeH AUCTPUOYTUBHbINA haiin NporpaMMHOro obecneyeHus.

MorpaHvyHbI KOHTPOIIEP CECCUl A0/MKEH ObITb NOATOTOB/IEH K paboTe B COOTBETCTBUM C
TpeboBaHuAMY foKyMmeHTauun. KoHdurypaums ycTpoicTBa [O/mKHaA N03BONSATE 0OMEHMBATLCA AAaHHbIMU
no npotokonam TFTP/FTP/SCP n ICMP ¢ cepsepom. Npn 3TOM A0/MKHA ObITb Yy4TEHA NPUHALIEXHOCTb
cepsepa K 30Ham 6e30MacHOCTM NOrpaHNYHOro KOHTpos1Iepa Ceccuii.

MoAkuMTEeCH K YCTPONCTBY /IOKa/IbHO Yepes KOHCO/bHbIN nopT Console unn yaaneHHo, ncnonb3ys
npotokosbl Telnet nan SSH.

MpoBepbTe AOCTYNHOCTb CepBepa /15 NorpaHUYHOro KOHTPO/I/1Iepa CECCUIA, UCNO/b3Ys KOMaHAy ping Ha
ycTpoicTee. Ecnv cepep He JOCTYNeH — NpoBepbTe NPaBU/IbHOCTb HACTPOEK MOrPaHNYHOro
KOHTpOsI/1Iepa ceccuii U COCTOsIHNE CEeTEBbIX MHTEPEicoB cepBepa.

[ns 06HOBNEHMA NporpaMMHOro obecrneyeHns yCTporcTea BBeANTe CneayoLyo KomaHay. B kavecTse
napameTpa <server> fo/mkeH bbITb ykasaH IP-agpec ncnons3yemoro cepsepa. ns o6HoBneHus ¢ FTP
nnu SCP-cepBepa notpebyeTcs BBECTU MMSsI NO/Ib30BaTeNs (NapaMeTp <user>) 1 naposb (napameTp
<password>). B kauecTBe napametpa <file_name> ykaxute nms caiina nporpammHoOro obecneyeHus,
NoOMeLLLeHHOro Ha cepsep (npw ncnonb3oBaHMn SCP HYXHO ykasaTb NOJHbIN NyTb — napameTp <folder>).
Mocne BBOAA KOMaHAbl NOrpaHNYHbI KOHTPOJI/Iep Ceccuii ckonupyeT daiisl BO BHYTPEHHIO NaMaTb,
NPOBEPUT LLENIOCTHOCTb [laHHbIX U COXPAHUT ero B 3HeProHe3aBUCUMYH0 NaMsaTb YCTPOUCTBA.

TFTP:

esbc# copy tftp://<server>:/<file_name> system:firmware

FTP:

esbc# copy ftp://[<user>[:<password>]@]<server>:/<file_name> system:firmware

SCP:

esbc# copy scp://[<user>[:<password>]@]<server>://<folder>/<file_name>system:firmware

SFTP:

esbc# copy sftp://[<user>[:<password>]@]<server>:/<file_name> system:firmware

[na npumepa o6HoBMTE 0cHOBHOE MO yepes SCP:

esbc# copy scp://adm:passwordl123@192.168.16.168://home/tftp/firmware system:firmware
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5. [nsA Toro 4To6bl YCTPOMCTBO paboTano nog ynpasneHneM HOBOW BEPCUN NPOrpaMMHOro obecneveHus,
Heo6XoAMMO NPOM3BECTN Nepek/ItYeHe akTMBHOIO ob6pasa. C nomMoLLbio kKomaHabl show bootvar
cnepyeT BbIICHATbL HOMep 06pasa, cogepxatlero o6HosneHHoe IMO.

esbc# show bootvar

Image Version Date Status After reboot
1 1.33.0 build date 31/03/2025 time Not Active
15[ed4770d074] 16:28:01
2 1.33.0 build date 31/03/2025 time Active *
16[ed4770d074] 17:41:10

[nsa Bbibopa ob6pasa NCnosb3ynTe KoMaHay:

esbc# boot system image-[1|2]|inactive

6. [na o6HOBNEHUs BTOpMUHOro 3arpy3urka (U-Boot) BBeguTte crneaytoLlyto komaHay. B kavectse
napameTpa <server> fo/mkeH bbITb ykasaH IP-agpec ncnons3yemoro cepsepa. ns o6HoBneHus ¢ FTP
nnu SCP-cepBepa notpebyeTcs BBECTU MMSsI NO/Ib30BaTeNs (NapaMeTp <user>) 1 naposb (napameTp
<password>). B kauecTBe napametpa <file_name> ykaxute nms caiina BTOPUYHOIO 3arpy3urika,
NoOMeLLLeHHOro Ha cepsep (npw ncnonb3oBaHMn SCP HYXHO ykasaTb NOJHbIN NyTb — napameTp <folder>).
Mocne BBOAA KOMaHAbl NOrpaHNYHbI KOHTPOJI/Iep Ceccuii ckonupyeT daiisl BO BHYTPEHHIO NaMaTb,
NPOBEPUT LLENIOCTHOCTb [laHHbIX U COXPAHUT ero B 3HeProHe3aBUCUMYH0 NaMsaTb YCTPOUCTBA.

TFTP:

esbc# copy tftp://<server>:/<file_name> system:boot-2

FTP:

esbc# copy ftp://<server>:/<file_name> system:boot-2

SCP:

esbc# copy scp://[<user>[:<password>]@]<server>://<folder>/<file_name>system:boot-2

FTP:

esbc# copy sftp://<server>:/<file_name> system:boot-2
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6.1.2 OGHOBNeHMe NporpaMMHOro o6ecneveHus yepes web-uHtepdceiic

OnwncaHmne npouecca 06HOBMEHMA NPOrPaMMHOI0 06ecneveHnsi NPMBEAEHO B pasaene Yrpas/ieHve yepes
web-nHTepdeiic. MeHto «MO ycTpoiicTBay.

6.1.3 OGHOB/EHME NPOrpaMMHOro o6ecneyeHust ¢ Ucnonb3oBaHmem ob6pasa MO .iso (Tonbko ans
VESBC)

Mpouecc 06HOBNEHMA NPOrpaMMHOro obecrnevyeHuns ¢ NomoLLbio obpasa MO .iso BbINO/HAETCH aHa10MMYHO
nepBoHavanbHoOW nHcTannsumm vESBC, onucaHHol B pasgene MNpouecc yctaHoBkn VESBC, 3a UCK/THOUEHNEM
Llara 4.

Ha gaHHOM wiare Heo6XxoMMO BblGpaTh:

* 1nn NyHKT "Mode 1" ons 06HOBNEHNSI NPOrPaMMHOr0 06ecneyYeHnsi 1 COXpaHeHus KoHdurypauum n
Nnosb30BaTesibCkux halinos.

* 1An NyHKT "Mode 2" nnsi 06HOBNEHNSI NPOrPAMMHOr0 06ecneyeHnst 1 yaaneHus KoHurypauum n
Nnosb30oBaTesibCkux halinos.

Takke cnegyeT NponycTUTh Wwarun ¢ 6 no 8 (Ha wware 6 cneayeT BbiGpaTb NyHKT "N0"), ecninm npy 06HOBEHUN
He TpebyeTcsa N3MEHATb cepuiiHbIi Homep VESBC.

MNopsaaok 0GHOBNEHUSA:

1. CMoHTUpoBaTh aiin .iso B CD-npuBog runepsr3opa v ycTaHoBUTbL 3arpy3ky ¢ obpasa.
2. lMepe3arpy3nTtb BUpPTYyasbHy0 MawwmHy ESBC.

3. BbINONHUTL 06HOB/IEHNE B COOTBETCTBMM C ONUCAHUEM BbILLE.

4. Tocne yctaHOBKKN y6paTb 06pa3 n3 CD-npusoga runepsusopa.

5. lMepesarpy3uTb BUPTYasibHy0 mawnHy ESBC.

6.2 O6HOBNEHWE NPOrpaMMHOro o6ecrnevyeHns U3 Ha4yaslbHOro 3arpy3Jmka

MporpammHoe o6ecneyeHne NorpaHnYHOro KOHTPOJsIIepa CeCCUii MOXHO 06HOBUTL U3 HAYa/IbHOTO 3arpy3ymnka
cnepyoLlmM 06pasom:

1. OcTaHoBUTE 3arpy3Ky Nocae OKOHYaHMA NHULMaIM3auMmn NorpaHNYHOro KOHTPOo/iepa ceccui
3arpysdmnkom U-Boot, Haxxas knasuwy <Esc>.

Configuring PoE...
distribution 1 dest_threshold 0xa drop_timer 0x0
Configuring POE in bypass mode
NAE configuration done!
initializing port 0, type 2.
initializing port 1, type 2.
SMC Endian Test:b81fb81f
nae-0, nae-1
=======Sk1ip: Load SYS UCORE for old 8xxB1l/3xxB0® revision on default.
Hit any key to stop autoboot: 2

2. Ykaxute IP-agpec TFTP-cepBepa:

BRCM.XLP316L1ite Rev BO.u-boot# serverip 10.100.100.1
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[na sepcumn 1.5 v BblILwE:

BRCM.XLP316L1ite Rev BO.u-boot# serverip 10.100.100.1

3. YkaxuTte IP-agpec norpaHnyHOro KOHTposi/iepa ceccuii:

BRCM.XLP316L1ite Rev BO.u-boot# 1ipaddr 10.100.100.2

[na sBepcumn 1.5 v BblWwe:

BRCM.XLP316L1ite Rev BO.u-boot# ipaddr 10.100.100.2

4. YkaxuTe ums dpaina nporpaMmHoro obecneyenns Ha TFTP-cepsepe:

BRCM.XLP316Lite Rev BO.u-boot# firmware_file firmware

Ons sepcumn 1.5 n Bblle:

BRCM.XLP316L1ite Rev BO.u-boot# firmware_file firmware

o

MOXHO COXpaHUTbL OKPYXXEHVE KOMaH/10ii saveenv ans 6yayLimx 06HOB/IEHWIA.
3anyctuTte npoueaypy 06HOB/IEHUSI NPOrPaMMHON0 06ecneyeHus:

o

BRCM.XLP316Lite Rev BO.u-boot# run tftp_update_imagel

Using nae-0-3 device

TFTP from server 10.100.100.1; our IP address is 10.100.100.2
Filename 'esbc3200/firmware'.

Load address: 0xa800000060000000

Loading: TftpStart:TftpTimeoutMsecs = 10000, TftpTimeoutCountMax = 6
HHHHAAHAAHHHRHH A AR AR AR HHH A AR HHHHHH A AR AR R RS AR H R R
HHHHAAHAAHHHRHH A AR AR AR HHH A AR HHHHHH A AR AR R RS AR H R R
HHHHAAHAAHHHRHH A AR AR AR HHH A AR HHHHHH A AR AR R RS AR H R R
HHHHAAHAAAHHHHHHHHAAHAAHH

HHHHAAHAAAHHHHHHHHAAAAAAHHHHHHHHAAHH

done
Bytes transferred = 64453909 (3d77d15 hex)
Device 0: MT29F8GO8ABBCAH4 ... 1is now current device

NAND erase: device 0 offset 0x1440000, size 0Ox6400000
Bad block table found at page 262080, version 0x01
Bad block table found at page 262016, version 0x01
Erasing at Ox7800000 -- 1895825408% complete..

OK

NAND write: device 0 offset 0x1440000, size 0x6400000
104857600 bytes written: OK

7. YcTaHoBUTE 3arpy)eHHoe nporpaMMHOe o6ecrneyeHrie B kauecTBe obpasa A/1s 3anycka CUCTEMbI U
nepesarpysuTe poyTep:

BRCM.XLP316L1ite Rev BO.u-boot# run set_bootpart_1
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[na sepcumn 1.5 v BblILwE:

BRCM.XLP316L1ite Rev BO.u-boot# boot_system imagel
BRCM.XLP316Lite Rev BO.u-boot# reset

6.3 OGHoBNEeHWe BTOpU4HoOro 3arpysuuka (U-Boot)

BTopuryHbIN 3arpy3uunk 3aHnmaetcsa nHnuuanmlaumeiin NAND 1 norpaHM4HOro KoHTponnepa ceccuii. Mpn
0GHOB/IEHUN HOBbIN haiinl BTOPUYHOTO 3arpy3ymka coxpaHsietcs Ha flash Ha mecTe ctaporo.

[na npocmoTpa Tekylleli Bepcum 3arpy304Horo goaiina, paboTaroLLEero Ha yCTPocTBe, BBeauTe
komaHay version B CLI U-Boot, Takke Bepcus oTobpaxaeTcs B NpoLecce 3arpy3kn norpaHnYHoro KOHTpoanepa
ceccuii:

BRCM.XLP316L1ite Rev BO.u-boot# version
BRCM.XLP.U-Boot:1.1.0.47 (29/11/2016 - 19:00:24)

Mpoueaypa o6HoBNeHUs MNO:

1. OcTaHoBUTE 3arpy3Ky yCTPONCTBa NOC/e OKOHYaHWUS MHULMaNn3aumm norpaHuyHoro KoHTponnepa
ceccuii 3arpysdnkom U-Boot, Haxkas knasuLy <Esc>.
Configuring PoE...
distribution 1 dest_threshold 0Oxa drop_timer 0x0
Configuring POE 1in bypass mode
NAE configuration done!
initializing port 0, type 2.
initializing port 1, type 2.
SMC Endian Test:b81fb81f
nae-0, nae-1
=======Skip: Load SYS UCORE for old 8xxB1/3xxB0® revision on default.
Hit any key to stop autoboot: 2

2. Ykaxute IP-agpec TFTP-cepBepa:

BRCM.XLP316Lite Rev BO.u-boot# setenv serverip 10.100.100.1

[na sepcumn 1.5 v BblILWE:

BRCM.XLP316L1ite Rev BO.u-boot# serveripl0.100.100.2

3. YkaxuTte IP-agpec norpaHn4HOro KOHTposi/iIepa ceccuii:

BRCM.XLP316Lite Rev BO.u-boot# setenv dipaddr 10.100.100.2

[na sBepcumn 1.5 v BblWwe:

BRCM.XLP316L1ite Rev BO.u-boot# ipaddr 10.100.100.2
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YkaxuTe nvs daina sarpysdvka Ha TFTP-cepsepe:

BRCM.XLP316L1ite Rev BO.u-boot# uboot_file u-boot.bin

[na sepcun 1.5 v BblLwe:

BRCM.XLP316L1ite Rev BO.u-boot# uboot_file u-boot.bin

MOXHO COXpaHUTb OKPY>XEeHNe KOMaHAoI saveenv s 6yayLwmx 06HOBNEHWIA.
3anyctute npouenypy 06HOBMEHMS NPOrPaMMHOro obecneyeHus:

BRCM.XLP316L1ite Rev BO.u-boot# run upd_uboot

Ons Bepcumn 1.5 n BblLLeE:

BRCM.XLP316L1iteRevBO.u-boot# run tftp_update_uboot

Using nae-1 device

TFTP from server 10.100.100.1; our IP address 1is 10.100.100.2
Filename 'esbc3200/u-boot.bin'.

Load address: 0xa800000078020000

Loading: ######H##H##HHHARHHAHHHHHAHSHAHHHAHHHAHHHAHHHHHAHHHAHHHAHHAHH
done

Bytes transferred = 852648 (d02a8 hex)

SF: Detected MX25L12805D with page size 256, total 16777216 bytes
16384 KiB MX25L12805D at 0:0 1is now current device

7. Mepe3arpysnTe NorpaHNYHbIN KOHTPO/IEP CECCUIA:

BRCM.XLP316L1ite Rev BO.u-boot# reset
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7 PekomeHpauuun rno 6e3onacHoin HacTpouke

+ Obwme pekoMmeHZaLMN
* HacTpoiika cucTembl OrMpoBaHnsa CoobITUI
* PekomeHgauunu
+ lNpepynpexaeHns
* Mprmep HacTPONiKK
* HacTpoiika nonnTnkn ncnosb3oBaHnsa naposnen
* PekomeHpaunu
* Mprmep HacTPONiKK
+ HacTtpoiika nonnutunkm AAA
+ PekomeHpaumnu
+ lpepynpexaeHns
* Mprmep HacTPONiKK
* HacTtpoiika yganéHHoro yrnpaeneHus
+ PekomeHpaumnu
* Mprmep HacTpPOiKK
* HacTpoiika MexaHM3MOB 3al1Tbl OT CETEBbLIX aTak
+ PekomeHpaunu
* Mprmep HacTPONiKK

PekomeHgaumm no 6e3onacHoit HacTpolike HOCSAT O6LLMIA XapakTep 1 NOAXOAAT AN GO/MbLUMHCTBA
MHCTaNNsuMiA. HacTosilme pekoMeH4aummn B 3HaUMTEIbHOW CTEMNeHV NoBbIWAT 6€30MacHOCTb 3KCn/lyaTauum
YCTPOICTBA, HO He SIBNAIOTCS 1CUepnbIBaOLLMMU. B 3aBUCMMOCTI OT CXEMbI NMPUMEHEHNSA YCTPOICTBa
HeobXoAMMOo HacTpavBaTb M Apyrve napameTpbl 6e30MacHOCTW. B HEKOTOPbIX CNeumugnMUecKknx cnyyasx
BbINO/IHEHME [aHHbIX PEKOMEHAALMIA MOXET NPUBECTM K HEPa6GoTOCNOCOGHOCTM CeTu. Mpn HaCTpoiike
YCTPOIiCTBa CTOUT B NEPBYIO o4epeab C/efoBaTb TEXHUYECKMM TPEGOBAHNAM W perlameHTam ceTel, B
KOTOpbIX BYAET 3KCNyaTMpoBaTbCsA AaHHOE YCTPOCTBO.

7.1 OOwume pekomMmeHaaLnu

+ PekomeHAyeTcs Bcerga oTKNioYaTb Hencnosiblyemble onsnyeckue nHTepdericbl C NOMOLLbI0 KOMaHbl
shutdown. KomaHga nogpo6Ho onvcaHa B pasgene KoHurypnposaHme 1 MOHUTOPUHT MHTepPencos
cnpasoyHuKa komaHg CLI.

+ PekomeHayeTcs Bcerga HacTpamBaTb CUHXPOHU3ALUMI0 CUCTEMHbIX YAcOB C AOBEPEHHbIMWN UCTOUYHUKaMU
cetesoro BpemeHn (NTP). Anroputm HacTpoiikn NTP npuBeféH B pasgene Hactpoiika NTP HacTosiero
pykoBogcTsa. lNMogpobHas nHpopmaumns o kKomaHgax ans Hactpoiiku NTP npuseneHa B pasgene
YnpasrieHne cucTtemMHbIMY Yacamy cnpaBoyHnka komaHg, CLI.

+ PekomeHpyetcs oTkntodatb NTP broadcast client, BK/1OUEHHbIV NO yMOMYaHUIO B 3aBOACKOM
KOHUrypaumm.

* He pekomeHayeTcsi ucnonb3oBaTb KoMaHay ip firewall disable, oTkntouatoLLyo MexceTeBoe
3KpaHupoBaHue. CnefyeT Bcerga HazHayartb MHTepdielicaM COOTBETCTBYIOLLME 30HbI 6e30MacHOCTU U1
HacTpavBaTb KOPPEKTHbIE NpaBuia MeXCEeTEBOro aKkpaHa. A/IrOPUTM HaACTPOMKN MEXCETEBOro aKkpaHa
npveeaéH B pasgene KoHdurypnposanne Firewall HacTosiwero pykosogcTtea. NogpobHasa nHhopmawms
0 KOMaHAax 4/ HaCTPOMKN MEXCETEBOr0 aKpaHa npuBeaeHa B pasgene Ynpas/ieHne
Firewall cnpaBoyHuka komaHz CLI.

Onsi npegaun curHansHoro (SIP) n megna (RTP) Tpadmka He TpebyeTcsi KOHhUrypmpoBaHue
JononHuTeNbHbIX Npasu 1 30H Firewal. Mpasuna 6yayT co3gaHbl aBTOMaTnyecky npu
KOHurypuposaHun SIP-TpaHcnopToB, SIP-TpaHKoB 1 aBOHEHTCKMX UHTeppeicoB. MNoapobHas
MHJIOpMaLMA O HaCTpOKKe HaxoauTcsa B pasgene YnpaeneHne ESBC.
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7.2 HacTtpoiika cucteMbl 10rMpoBaHnNsA COObITUIA

ANTOPUTMbI HACTPOIKM CUCTEMbI JTIOFMPOBaHUSI COBbLITUI NPUBEAEHLI B noapasaene «HacTtpoiika Syslog»
pasgena MOoHUTOPVHT HACTOSILLEro PYKOBOACTBA.

MogpobHas MHopmaums 0 KomaHgax A/ HACTPOVKM CUCTEMbI TOTMPOBaHNSA COObITUI NprBeAeHa B pasgene
YnpaeneHune SYSLOG cnpaBoyHuka komaHz CLI.

7.2.1

7.2.2

7.2.3

PekomeHpgauumn

PekomeHOyeTcsl HACTPOUTb XpaHeHme CoobLLEeHN 0 cobbITMAX B thaiin syslog Ha ycTpolicTBe u
nepepavy aTux cobbITUIA Ha BHeLWHWI syslog-cepsep.

PekomeHgyeTcsa orpaHuumBath pasmep syslog-thainna Ha ycTpoiicTse.

PekomeHAayeTcsa HacTpavBaTb poTauuio syslog-thaiinos Ha ycTpoiicTse.

PekomeHayeTcsa BKAKYATb HyMepauuio coobLleHnii syslog.

MpeaynpexaeHus

[JaHHble, XxpaHsilwmecs B chaiinoBoli cucteMe tmpsys:syslog, He CoxpaHsitOTCS Npu nepesarpyske
yCTpoiicTBa. JTOT TUN haiinoBoli CUCTEMbI PEKOMEHAYETCS UCMNO/b30BAThb [/18 XPAHEHWUSI ONepaTBHbIX
NOroB.

He pekomeHayeTcsi ucnonb3oBaTthb haiinosyto cuctemy flash:syslog ans xpaHeHusi noro., Tak kak 3To
MOXET NPUBECTM K NPEXAEBPEMEHHOMY BbIXOAY U3 CTPOS yCTpolicTBa eshc.

Mpumep HaACTPOIIKK

3apgava:

HacTpouTb XpaHeHne coobLLeHnin 0 cobbITUAX YPOBHS info 1 Bbilwe B dhaiin syslog Ha ycTpolicTee u
HaCTpoOWTb Nepefavy aTUX CObbITUIA Ha BHeLLHWI syslog-cepBep. OrpaHnunts daiin paamepom 512 KéaiT.
Bkntountb potaumto 3 dpainnos. BknounTb Hymepaumio coobuleHuii syslog.

PewieHune:

HacTpanBaem xpaHeHue syslog-coobLueHunin B chaiine:

esbc(config)# syslog file tmpsys:syslog/default
esbc((config-syslog-file)# severity info
esbc((config-syslog-file)# exit

HacTpaviBaem orpaHuyeHue pasmepa 1 potaumio aiinos:

esbc(config)# syslog max—files 3
esbc(config)# syslog file-size 512
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HacTpanBaem nepegavy COOOLEHNIA HA BHELLHNIA CEepBep:

esbc(config)# syslog host mylog
esbc(config-syslog-host)# remote-address 92.168.1.2
esbc(config-syslog-host)# transport udp
esbc(config-syslog-host)# port 514
esbc(config-syslog-host)# severity info
esbc(config-syslog-host)# exit

Bkitouaem Hymepaumio coobLieHunin syslog:

esbc(config)# syslog sequence-numbers

7.3 HacTtpoiika nonIMTUKN UCNONb30BaHNA Naponei
ANropuTMbI HACTPOIiKM NoNuTKKM AAA NpuBeaeHbl B pasaene HacTtpoiika AAA HACTOALLETo PyKOBOACTBA.

MogpobHas MHopmaums o KomaHgax A/ HACTPOMKN NOSIUTUKN UCMNO/b30BaHNsS naposen npusegeHa B
pasgene Hactporika AAA cnpaBoYHuKa kKomaHg CLI.

7.3.1 PekomeHpauum

+ PekomeHAyeTcsi Bcerga BktoyaTh TPe60BaHUS HA CMEHY Naposis Mo ymMoYaHuio nosib3oBatens admin.

+ PekomMeHAyeTcsi orpaHMuBaTh BPEMS XM3HU Naposieii 1 3anpeLiatb NOBTOPHO MCMO/Ib30BaTh, KakK
MUHUMYM, NpeablayLuii Nnaposb.

+ PekomMeHAyeTcsi BbICTaBNSITb TPe60BaHNsA MUHUMasIbHON A/INHBI NAaposis 60/blue 8 CMMBOJIOB.

+ PekoMeHAyeTcsi BbICTaBNsITb TPe60BaHMs Ha 1CMO/Ib30BaHNE CTPOYHbIX M MPOMUCHbIX BYKB, LMdp 1
CMeLCUMBO/I0B.

7.3.2 Mpumep HaCTPOWKN

3apgava:

+ HacTpouTb NaposbHy NONUTUKY C 06s13aTe/NbHLIM TPEGOBAHMEM CMEHbI Naposis Mo YMOIYaHMIo,
BpPeMeHeM [eiicTBusA napons 1 MecsL, 1 3anpeTom Ha Ucnosb3oBaHve 12 nocneaHux naponeil.

+ 3agaTb MUHUMAIbHYHO AIMHY Napons 16 CMMBOMOB, MakCMMasibHy0 — 24 CUMBONA.

+ Maponb [0MKEH cofepXaTb HE MeHee 3 NPOMNUCHbIX BYKB, HE MEHee 5 CTPOUHbIX GYKB, He MeHee 4 undp
1 He MeHee 2 cneLcKMBOOB. Maposb B 0683aTeNlbHOM NOPSiZIKE A0/MKEH COAEPXaTb BCe 4 Tuna
CUMBOJIOB.

PewieHune:

Bktoyaem 3anpoc Ha CMeHy naposs No yMosivyaHuio A1 nonb3osartesns admin:
esbc(config)# security passwords default-expired
YcTaHaBnivBaem BpeMs Xu3Hu naponsa 30 gHel 1 3anpeT Ha UCnosib3oBaHne npeablaywmx 12 naponei:

esbc(config)# security passwords lifetime 30
esbc(config)# security passwords history 12
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YcTtaHaBnmBaeMm orpaHnyeHuna Ha AanHy napons:

esbc(config)# security passwords min-length 16
esbc(config)# security passwords max-length 24

YcTaHaBnMBaeM orpaHnyeHus no MMHUMaslIbHOMY KOSIMYECTBY CUMBOJ10B COOTBETCTBYIOLLIVX TUMOB:

esbc(config)# security passwords upper-case 3
esbc(config)# security passwords lower-case 5
esbc(config)# security passwords special-case 2
esbc(config)# security passwords numeric-count 4
esbc(config)# security passwords symbol-types 4

7.4 Hacrtpoiika nonutukn AAA

ANropuTMbI HACTPOIiKM NoNuTKKM AAA NpuBeaeHbl B pasaene HacTtpoiika AAA HACTOALLETo PyKOBOACTBA.

MogpobHas MHopmaums o KomaHgax 419 HacTporiku nonuTukn AAA npuseseHa B pasgene Hacrporika
AAA cnpaBo4yHuka komaHg CLI.

7.4.1

PekomeHaaLnu

PekomeHAayeTca NCnoNb30BaTh POSIEBY0 MOAE/b AOCTYNa Ha YCTPONCTBO.

PekomeHayeTca NCnonb30BaTbh NEPCOHasIbHbIE YYETHbIE 3anucy 418 ayTeHTU(UKaLMm Ha yCcTpolicTBe.
PekomeHAayeTcsa BKIHOYaTb /1I0rMpoBaHe BBOAMMbIX NO/Ib30BaTeNIeM KOMaHz,

PekomeHayeTca NCNoNb30BaTh HECKO/IbKO METOA0B ayTeHTUMKaumum 4718 BXo4a Ha YCTPOKMCTBa Yepes
KOHCONb, YAa/IEHHOIO BXO4a Ha YCTPOMCTBA M NOBbIWEHUS npusBunernii. ONTMMasibHOM cuntaeTcs
KOMOUHaUma 13 ayteHTudmkaumm no ogHomy 13 npotokonos RADIUS/TACACS/LDAP 1 nokasbHo
ayTeHTudukaumn.

PekomeHayeTcs NOHU3UTbL YPOBEHb NPUBUIETNA BCTPOEHHON YYETHOW 3anvcy admin 1o 1.
PekomeHayeTcs HacTpoOUTb I0rMpoBaHe N3MEeHEeHUI NTOKasIbHbIX YHETHbBIX 3anucen.

PekomeHayeTcst HAaCTPOUTL SIOFMPOBaHNE M3MEHEHWNI NOAUTUKN AAA.

MpepynpexaeHus

BcTpoeHHyto y4éTHYI0 3anuck admin yaanutb Hemb3s.

KomaHga no username admin He yaanseT nosb3osartenia admin, copacbiBaeT ero KoHurypaumio B
3HaYeHust N0 yMmon4yaHuio. Nocne NpuMeHeHns 3To KoMaHAbl Nosib3oBartesib admin He 6yaeT
0oTO6paXaTbCs B KOH(UrypaLun.

KomaHga no password o115 nonb3osarens admin Takke He yganseT naposib nosb3osarensa admin, a
cbpacbIBaeT ero B 3Ha4eHne no ymonyaHuio. lNocne npyMeHeHus 310 KoMaHapbl Naposib Nosib3oBarens
admin nepecTaét oTobpaxarbcs B KOHhMrypaumm n ctaHosuTcs ‘password'.

Mepepn ycTaHOBKOW Mosib3oBaTento admin NOHWKEHHbIX NPUBUIETNIA Y Bac AO/HKEH ObiTb HACTPOEH
nosb3oBaTtesib C ypoBHeM npusunernii 15 nnm 3agaH ENABLE-naposb.
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7.4.3 Mpumep HaCTpPOWKN

3apgava:
HacTtpontb nonutuky AAA:

« [ns yaanéHHoro Bxoaa no npoTtokony SSH ncnonb3oeath ayteHTUdMKaumm yepes RADIUS.

« [1ns BXoAa Yepes NoKasibHYK KOHCO/b MCN0/b30BaTh ayTeHTUdnkauum yepes RADIUS, B cnyyae
oTcyTcTBuUs cBA3n ¢ RADIUS-cepBepamMu 1CN0OMb30BaTh /IOKas/IbHYO ayTeHTU(UKALNIO.

+ Vcnonb3oBatb ENABLE-naposnb, 3agaHHbIli yepes RADIUS, B ciyuae otcyTcTBus cesasu ¢ RADIUS-
cepBepamMn Ncnonb3oBaTtb N0KasbHbIi ENABLE-napons.

* YcTaHOBUTb NoNb3oBaTento admin NOHWXEHHbIN YPOBEHb NPUBUNETAIA.

* HacTtpouTb siormpoBaHne n3mMeHeHui /IoKasibHbIX YHETHbIX 3anncei.

+ HacTtpouTb normpoBaHne nsmeHeHunin nonntTnk AAA.

* HacTtpouTb nornposaHve BBOANUMbIX KOMaHS,

PewieHune:

Cospgaem nokanbHoro nonb3oearens local-operator ¢ ypoBHeM npuBMnerii 8:

esbc(config)# username local-operator
esbc(config-user)# password Pa$swOrdl
esbc(config-user)# privilege 8
esbc(config-user)# exit

3agaém nokasbHblin ENABLE-napons:
esbc(config)# enable password $6e5c4r3e2t!
MoHwkaem npusunernn nonb3osarens admin:

esbc(config)# username admin
esbc(config-user)# privilege 1
esbc(config-user)# exit

HacTtpanBaem cBs3b ¢ gBymMsa RADIUS-cepBepamu, ocHOBHbIM 192.168.1.11 n pe3epBHbIM 192.168.2.12:

esbc(config)# radius-server host 192.168.1.11
esbc(config-radius-server)# key ascii-text encrypted 8CB5107EA7OO5AFF
esbc(config-radius-server)# priority 100

esbc(config-radius-server)# exit

esbc(config)# radius-server host 192.168.2.12
esbc(config-radius-server)# key ascii-text encrypted 8CB5107EA7QO5AFF
esbc(config-radius-server)# priority 150

esbc(config-radius-server)# exit
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HacTtpanBaem nonutunky AAA:

esbc(config)# aaa authentication login CONSOLE radius local
esbc(config)# aaa authentication login SSH radius
esbc(config)# aaa authentication enable default radius enable
esbc(config)# aaa authentication mode break

esbc(config)# line console

esbc(config-line-console)# login authentication CONSOLE
esbc(config-line-console)# exit

esbc(config)# line ssh

esbc(config-line-ssh)# login authentication SSH
esbc(config-line-ssh)# exit

HacTtpavnBaem nornposaHue:

esbc(config)# logging userinfo
esbc(config)# logging aaa
esbc(config)# syslog cli-commands

7.5 Hacrtpoiika yganéHHoro ynpasnieHus

MogpobHas MHopmaums o KomaHaax HaCTPOVKKM yaanéHHOro AoCTyna npueBefeHa B pasaene Hactpoiika
poctyna SSH, Telnet cnpaBoyHuka komaHg CLI.

7.5.1 PekomeHpauum

+ He pekomeHayeTcs BKHOYATh YAAIEHHOE ynpasnieHne no npotokony Telnet.

+ PekomeHAyeTcsi UCM0/1b30BaTh KPUNTOCTOMKME anropuTMbl ayTeHTudmnkaumm sha2-512 n oTkounTb Bce
oCTa/lbHbIe.

+ PekomeHAyeTcst UICMO/1b30BaTh KPUNTOCTOMKME anropuTMbl LWUNGIPOBaHNS aes256¢tr u OTKUNTb BCE
oCTa/lbHbIe.

+ PekomeHAyeTcst UCMO/1b30BaTh KPUNTOCTOVKMIA anropuTm 06MeHa kiroyamu wndpposaHus dh-group-
exchange-sha256 n oTkNOYMTL BCE OCTa/lbHbIE.

+ PekomeHayeTcsi UICMO/1b30BaTh KPUNTOCTONKMI anropuTtm Bepudmkaunm Host-Key ans SSH rsa n
OTK/IIOYNTb BCE OCTasIbHbIE.

+ PekomeHayeTcsi paspelumnTb AOCTYN K yA/IEHHOMY YNpaB/iEHMIO YCTPOCTBOM TO/IbKO C ONpPeAeNEHHbIX
IP-agpecos.

+ lMepep Ha4YaIOM 3KCNyaTaumMn peKoMeHayeTcs nepereHepmMpoBaTh KUK WNGIPOBaHNS.

7.5.2 Mpumep HaCTPOWKN

3apgava:

CreHepupoBaTb HOBbIE K/10UMn U.Il/ICprBaHVIFI. Vicnonb3oBaTb KpVIﬂTOCTOVIKI/Ie aAJITOPUTMBbI.
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PelwweHue:

OTK/NtOYaeM yCTapeBLUME U HE KPUNTOCTOMKME afiropUTMbI:

esbc(config)# ip ssh server

esbc(config)# ip ssh authentication algorithm md5 disable
esbc(config)# ip ssh authentication algorithm md5-96 disable
esbc(config)# ip ssh authentication algorithm ripemd160 disable
esbc(config)# ip ssh authentication algorithm shal disable
esbc(config)# ip ssh authentication algorithm shal-96 disable
esbc(config)# ip ssh authentication algorithm sha2-256 disable
esbc(config)# ip ssh encryption algorithm 3des disable

esbc(config)# ip ssh encryption algorithm aesl128 disable

esbc(config)# ip ssh encryption algorithm aesl28ctr disable
esbc(config)# ip ssh encryption algorithm aesl192 disable

esbc(config)# ip ssh encryption algorithm aesl92ctr disable
esbc(config)# ip ssh encryption algorithm aes256 disable

esbc(config)# ip ssh encryption algorithm arcfour disable
esbc(config)# ip ssh encryption algorithm arcfourl28 disable
esbc(config)# ip ssh encryption algorithm arcfour256 disable
esbc(config)# ip ssh encryption algorithm blowfish disable
esbc(config)# ip ssh encryption algorithm castl128 disable
esbc(config)# ip ssh key-exchange algorithm dh-group-exchange-shal disable
esbc(config)# ip ssh key-exchange algorithm dh-groupl-shal disable
esbc(config)# ip ssh key-exchange algorithm dh-groupl4-shal disable
esbc(config)# ip ssh key-exchange algorithm ecdh-sha2-nistp256 disable
esbc(config)# ip ssh key-exchange algorithm ecdh-sha2-nistp384 disable
esbc(config)# ip ssh key-exchange algorithm ecdh-sha2-nistp521 disable
esbc(config)# ip ssh host-key algorithm dsa disable

esbc(config)# ip ssh host-key algorithm ecdsa256 disable

esbc(config)# ip ssh host-key algorithm ecdsa384 disable

esbc(config)# ip ssh host-key algorithm ecdsa521 disable

esbc(config)# ip ssh host-key algorithm ed25519 disable

FeHepupyem HOBble KtouM LWNpoBaHUS:

esbc# update ssh-host-key rsa 2048

7.6 HacTpoiika MexaHU3MOB 3aWuTbl OT CETEBbIX aTak

AI'IFOpI/ITMbI HaCTDOVIKM MeXaHM3MOB 3allTbl OT CETEBbLIX aTaK NpMBEAEHbI B pa3aene HaCTpOVIKa
nornpoBaHnA 1 3allluTbl OT CETEBLIX aTak.

Moapo6bHas MHGOPMAaLIMA 0 KOMaHAaxX A/1s1 HACTPOWKN NOMMTUKI UCTONb30BaHUS Naposieit npueeaeHa B
pasgene YrnpagsneHue 0ripoBaHuem 1 3alliyToli 0T CETEBLIX aTak cnpaBoYHMKa komaHg CLI.

7.6.1 PekomeHpaauuu

+ PekomeHAayeTcs Bcerga BKKUaTh 3almTy oT ip spoofing.

+ PekomeHpyeTca Bcerga BkaoyaTb 3awmty ot TCP-nakeToB ¢ HenpaBW/ibHO BbICTaB/IEHHbIMY dosiaramMu.

+ PekomeHpyeTcs Bcerga Bkawyarh 3amuTy oT oparMeHTMpoBaHHbIX TCP-NakeToB ¢ BbICTaB/I€HHbLIM
donarom SYN.

+ PekomeHpyeTca Bcerga BkawyaTh 3awmTy ot goparMeHTupoBaHHbIX ICMP-nakeToB.

+ PekomeHpyeTcs Bcerga Bkntoyarb 3awmty ICMP-nakeToB 60/1bLWOr0 pasmepa.
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* PeKOMeH,qyeTCH BCerga BK/o4YaTb 3alTy OT HE3apPeErncTpnpoBaHHbIX |P-I'Ip0TOKO]'IOB.
* PeKOMeH,qyeTCH BKKOYaThb Js1ormpoBaHne MexaHn3ma 3alljiTbl OT CETEBbIX aTak.

7.6.2 Mpumep HaCTPOWKN

3apgava:

HacTpouTb MexaHu3M 3awMThl OT CETEBbLIX atak B COOTBETCTBMN C peKOMeHaaLUnaMun.

PewieHune:

Bkntouaem 3awmTy ot ip spoofing n norvnpoBaHne MexaHusma 3allnThl:

esbc(config)# ip firewall screen spy-blocking spoofing
esbc(config)# logging firewall screen spy-blocking spoofing

Bkntoyaem 3awwmTy ot TCP-nakeToB ¢ HenpaBu/IbHO BbICTAB/IEHHbIMI h/laraMu 1 /IOrMpoBaHne MexaHusma
3aLLUNThI:

esbc(config)# ip firewall screen spy-blocking syn-fin
esbc(config)# logging firewall screen spy-blocking syn-fin
esbc(config)# ip firewall screen spy-blocking fin-no-ack
esbc(config)# logging firewall screen spy-blocking fin-no-ack
esbc(config)# ip firewall screen spy-blocking tcp-no-flag
esbc(config)# logging firewall screen spy-blocking tcp-no-flag
esbc(config)# ip firewall screen spy-blocking tcp-all-flags
esbc(config)# logging firewall screen spy-blocking tcp-all-flags

Bkntovaem 3awwmty ot pparmeHTuposaHHbix ICMP-nakeToB 1 normpoBaHme MexaHnsma 3awnTbl:

esbc(config)# ip firewall screen suspicious-packets icmp-fragment
esbc(config)# logging firewall screen suspicious-packets icmp-fragment

Bkntouaem 3awmty ot ICMP-nakeToB 60/1bLUOI0 pasmepa u 1orMpoBaHne MexaHmama 3allnThbi:

esbc(config)# ip firewall screen suspicious-packets large-icmp
esbc(config)# logging firewall screen suspicious-packets large-icmp

Bkitoyaem 3almTty oT He3aperncTprupoBaHHbIX IP-MpOTOKOM0B 1 /I0rMpoBaHne MmexaHu3ma 3almThbl:

esbc(config)# ip firewall screen suspicious-packets unknown-protocols
esbc(config)# logging firewall screen suspicious-packets unknown-protocols
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8 Mpumepsbl NnogkntoueHus ESBC k ceTv nepeaaun gaHHbIX

B gaHHOM pasgene npusegeHbl npumepsbl hmanydeckoro nogxntodeHns ESBC k ceTv nepegayun aaHHbIX. B
npumepax ykaszaH ESBC-3200, Ho cxeMbl NnpuMeHUMbl 1 K VESBC.

Mocne NoAKYEHUS 1 HACTPOWKN CETEBLIX MHTEpPIeiicoB (TepMuHaumm IP-agpecoB), MOXHO UCMO/1b30BaTb
3T nHTepdelicbl ana oprainsaumm SIP-trunk/User-interface mexay cetamu NET 1 n NET 2, B kauecTBe
KOTOpbIX, HANpMMep, MOryT BbICTynaTtb Ny6nnyHas cetb Internet n nokasnbHas cetTb NpeanpusaATus.

KomaHgb! 1 npumepbl HacTpolikn nHTepdelicos ESBC nprBefeHbl B pasgenax YrpassieHve nHrepeincamm
N YnpaeneHue yHKLMsaMy BTOporo ypoeHs (L2) PykoBogCTBa NO 3KChlyaTauum, a Takke B pasgenax
Ynpasnenune L2-hyHKUaMy n KoHurypnposaHue 1 MOHUTOPUHT nHTepceiicos CnpaBovyHuka komaHg CLI.

+ MNMopgxnoyeHne K pasHbiM CETAM C UCNOSIb30BaHNEM ABYX CETEBbIX MHTEPIENCOB
* [oak/royeHre K CeT € NCMnob3oBaHeM O4HOIO CETEBOro MHTepdenca
+ ToaknuYeHne K CETU C UCMOMb30BaHMEM HECKO/bKMX CETEBLIX MHTEPECOB (pe3epBUpPOBaHME IMHKOB)
* Wcnonb3oBaHue npotokona LACP gnsa arpermpoBaHust CETEBbIX MHTEPhECOB B OAMH SIOrMYECKmii
KaHan
* Vcnonb3oBaHue mocTa (Bridge) anst tepmuHaumm Ha yposHe L3
* MogxNYeHne K HECKO/IbKMM KOMMYTaTopaM C MCMNO/Ib30BaHNEM HECKO/IbKMX CETEBbIX MHTepdeicos
(pe3epBupoBaHNE NNHKOB U Y3/10B CETK)
* Wcnonb3oBaHue npotokona LACP gnsa arpermpoBaHust CETEBbIX MHTEPhECOB B OAMH SIOrMYECKmii
KaHan
* Vcnonb3oBaHue mocTa (Bridge) anst tepmuHaumm Ha yposHe L3
* Vcnonb3oBaHue knactepa (Tonbko anst ESBC-3200)

8.1 MoAaknioyeHne K pasHbIM CeTSM C UCNO/Ib30BaHUEM ABYX CeTeBbIX I/IHTep(t)EﬁCOB

Switch 1 ESBC-3200 Switch 2

Mpy NOAKIYEHUN K CETU C UCNOMb30BaHNEM [IByX CETEBbIX MHTEPENCOB B pa3HbIX CETAX, CneayeT
nepeBecTu pexuM paboTbl nHTepdeiicos twel/0/1 n twe1/0/2 B L3 (mode routerport) n HazHauMTb Ha HUX
cooteeTcTBytowWme IP-agpeca. Npu ucnonbzosaHmm VLAN TpebyeTcsa CKOHUIrypupoBaTb COOTBETCTBYIOLLME
cab6-nHtepdeiicel, Hanpumep twe1/0/1.10 n twe1/0/1.20 1 Ha3HaUNTb Ha HUX COOTBETCTBYOLME IP-aapeca.
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8.2 MNMopgknioueHne K CeTu C UCMO/Ib30BaHWEeM O4HOTO CETEBOro UHTepdpeiica

ESBC-3200

Vian 10, 20

Mpn NOAKIYEHUM K CETU C UCMOMb30BaHWEM OAHOI0 ceTeBoro nHtepdgerica ESBC-3200, cneayet nepesecTu
pexum paboTbl uHTepgeiica twe1/0/1 B L3 (mode routerport). Onst tepmuHaumm VLAN 10 n VLAN 20
TpebyeTcs ckoHdurypupoBsatb Asa cab-uHtepderica twel/0/1.10 n twe1/0/1.20 1 Ha3HaAUNTb HA HUX
cooTeeTcTByOLWMe IP-afpeca.

Ha nopty kommyTtatopa (Switch) VLAN 10 n VLAN 20 Heo6xoauMo nepegasath ¢ Teramv (mode trunk).

8.3 MopgknioueHne K CeTU C UCMO/Ib30BaHMEM HECKONIbKUX CeTeBbIX MHTepdpelicoB
(pesepBupoBaHUE NIMHKOB)

LACP channel-group 1

Vlan 10

ESBC-3200

Vlan 10' ?O E § Lwc.hl(]fﬂ D
Vlan 10, 20 : :

Switch

twe1/0/2

Vlan 20

8.3.1 Ucnonb3oBaHue npotokona LACP ans arpermpoBaHus ceteBbiX UHTepcpelicoB B 0AUH
noruyeckuii kKaHan

Ans arperaumn nHtepdeiicos twe1/0/1 n twe1/0/2 HeobxoaMMo BKAUUTL UX B ogHY rpynny (channel-group
1). Ans TepMuHauum Ha ypoBHe L3 cnepyeT ncnonb3osarts interface port-channel 1.

TepmuHauus VLAN 10 n VLAN 20 ocyuecTBnsieTca nyTem KOHurypaumm asyx cab-mHTepdeiicos: port-
channel 1.10 v port-channel 1.20.

Ha kommyTaTope Takke Heo6X0AMMO HACTPoUTbL NpoTokon LACP.
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8.3.2 Ucnonb3oBaHue MmocTa (Bridge) ons TepmuHauum Ha ypoBHe L3

[ns TepmuHaumm Ha L3 ncnonb3yetcs nHtepdeiic bridge. Mpumep HacTpoiiku:

esbc# configure

esbc(config)# bridge 10

esbc(config-bridge)# vlan 10
esbc(config-bridge)# ip address 192.168.1.1/24
esbc(config-bridge)# exit

esbc(config)# bridge 20

esbc(config-bridge)# vlan 20
esbc(config-bridge)# ip address 192.168.2.1/24
esbc(config-bridge)# exit

Ha nHtepdpeicax twe1/0/1 n twe1/0/2 cnepgyeT ncnonb3oBatb pexum switchport n go6asnts VLAN 10 1 20:

esbc# configure

esbc(config)# interface twentyfivegigabitethernet 1/0/1-2
esbc(config-if-twe)# mode switchport

esbc(config-if-twe)# switchport mode trunk
esbc(config-if-twe)# switchport trunk allowed vlan add 10,20
esbc(config-if-twe)# exit

Mpu ncnonb3oBaHUM NHTEPEICOB B pexnme switchport Heo6x0AMMO A0NOTHATENIbHO HACTPOUTb
npoTokon cemeiictea STP Ans npeaoTepalleHyst 06pa3oBaHns NeTesb.

€ Haubonee npegnouTUTENBHBIM ABASIETCA NOAKIOUYEHWE, ONUCAHHOE B NpUMepe /ICro/b30BaH/e
npotokosnia LACP anga arpernpoBaHus ceTeBbiX MHTEPEIENCOB B OAMH TOTMYECKMIA KaHan, T. K.
ncnonb3oBaHve MocTa (Bridge) MoxeT yBennunTb Harpy3ky Ha yCTPOCTBO U NPUBOAUTD K
06pa3oBaHnIo NeTeslb KOMMYyTaLnN.
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8.4 NMopknioueHne K HECKO/IbKUM KOMMYyTaTopaM C UCMO/Ib30BaHMEM HECKOJIbKUX CEeTeBbIX
UHTepdpeiicoB (pesepBUpPOBaHUE IMHKOB U Y3/10B CETH)

4 stack A

Switch 1
(MES2308) LACP channel-group 1

Vlan 10 o~
r

ESBC-3200

Vlan 10, 20

Vlan 20

Switch 2
(MES2308)

8.4.1 WUcnonb3oBaHue npotokona LACP ans arpermpoBaHus ceteBbiX UHTepeiicoB B 0aUH
noruyeckuii kKaHan

MoaxNYeHne N HaCcTpoiiKa OCYLLECTBISETCS aHaNIOMMYHO NpuMepy Vicnons3oBaHune npoTtokona LACP ans
arpermpoBaHuns CeTeBbIX MHTEPENCOB B OAUH SIOTMYECKUIA KaHaJT.

Ob6n3aTenbHbIM TpEGOBAHNEM ANA peann3aummn JaHHOTO NOAKIHUYEHNS ABNSETCS NoAAepXKKa KOMMyTaTopamu
(Switch 1 n Switch 2) doyHkumn cTekmpoBaHusa n/unm VPC.

8.4.2 WUcnonb3oBaHue MmocTa (Bridge) ons TepmuHauum Ha ypoBHe L3

B cnyyae ecnun kommyTatopbl He nogaepxunsaroT pyHKuun ctekmposanua n VPC, To gonyckaetca
NOAK/IOYEHMNE, ONCaHHOE B NpumMepe icrosb3oBaqne mocTa (Bridge) ana tepmyHaumy Ha yposHe L3, Ho
TpebyeTcs AoNoNHUTENbHAA HacTpolika NnpoTokona STP Takum 06pasoM, 4To6bl B Tonosorum STP 6bin
3a6n10kMpoBaH oaunH 13 nHTepdpelicos ESBC ¢ Lenbto NCKIUEeHMA NPOXOXAeHNA TpaH3uTHoro broadcast-
Tpadvika.

B gaHHOM npumepe npu 06pbiBe NuHKa mexay Switch 1 n Switch 2, TpaH3uTHbIN Tpaduk B 1060M cnyyae
6yaet npoxoanTb Yepe3 ESBC, 4To MOXET NOBNUATbL HA MPON3BOANTENBHOCTD.

€ HaubGonee npegnoyTUTENBHBIM ABASIETCA NOAKIOUYEHWE, ONCAHHOE B NpUMepe /ICro/nb30BaH/e
npotokona LACP gns arpervpoBaHnsi CETEBbIX MHTEPKENCOB B OA4MH NIOTMYECKUIA KaHa, T. K.
ncnonb3oBaHve MocTta (Bridge) MoXeT yBeMUnTL Harpy3ky Ha yCTPOCTBO M NPUBOAUTL K
06paszoBaHMio NeTelb KOMMYTaLUN.

8.5 Wcnonb3oBaHue KnacTtepa (Tonbko ans ESBC-3200)

Mpumep KoHMrypawuum knactepa NpMBeAEH B pasaene Yrpas/ieHre knacTepusaliieil aHHoro pykoBoCTBa
Mo aKcnayaTaLmu.
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9 YnpasneHue ESBC

O6buwue ceefeHusn
HacTpolika aboHeHTCKMX MHTepdelicoB
HacTtpolika SIP-TpaHkoB
HacTpolika TpaHKOBbIX rpymnn
+ Jlorvka paboTbl TPaHKOBOW rpynmbl AN5 pacnpeieseHns BbI30BOB Ha TpaHKK, BXOAsALLME B ee
cocTaB
HacTpoiika SIP-TpaHcnopToB
HacTpolika megmapecypcos
HacTpolika Tabnuy, MapLupyTusauum
HacTpolika mogumdrkaTopos
+ O6Lwwme moamdukaTopsbl
+ Moaudmkaropsl SIP
« Mopaudmkatop fobasneHus 3aronoska (add)
« MopaudmkaTop nepegaym 3aronoska (transit)
+ MogaudhukaTop yaaneHus 3arosioBka (no-transit)
+ MopaundmkaTop TpaH3uTa 1 3aMeHbl 3aronoBka (replace)
« MopaudomkaTop konunpoBaHus (copy)
* Mcnonb3oBaHne CUCTEMHbIX NepPeMeHHbIX
* Mcnonb3oBaHue ycnosuin B MogmdmkaTopax
HacTpoiika SIP-npocuneii
* KOHTpO/b AOCTYNHOCTM Hanpas/ieHns
+ CnMCOK NpUYMH 0T60S 4718 Nepexofa Ha creaylollee HanpasneHve
+ [loBefeHne npu nepeHanpasieHUn
* WrHopuposaHne OPTIONS
* Taiimepsl SIP-ceccuii (RFC 4028)
* TpaH3uTt coobuieHunin ISUP gnsa pabotbl B pexume SIP-T/SIP-I
HacTpolika meguanpoduneii
* YnpasneHve TUNom MmeanazaHHbIX U Kogekamu
* [prMepbl UCNob30BaHWA Meavanpoduns 418 ynpasieHns Kogekamm n Tunamm
MeAvaZaHHbIX B peXxrMe NpoKCcMpoBaHus
+ TpaHckogupoBaHue
* [prMepbl UCNob30BaHMA Meamanpoduiein onsa ynpasneHns Kogekamy B pexnme
TpaHCKOAMPOBaHUS
+ TaimayT oxugaHua RTP-naketos
+ TaiimayT oxugaHusa RTP-naketos nocne nonyyeHuss Comfort Noise
+ TanmayTt oxuganma RTCP-naketoB
+ JlokanbHasa obpaboTka RTCP
+ SRTP
* KoHTponb ncrouHmka RTP
* Moanepxka RFC5168 (PFU)
YnpasneHue 6e30MacHOCTbI0 CUCTEMBI
* HacTtpoiika npodmneir 6e3onacHoCTn
+ O6LWwmi nprHUMN paboTbl Moayns fail2ban
+ dunstpauua SIP-dpnyaa
* PunbTpauUs KNMEHTCKUX NPUIOXEHNI
+ bBnokmposka no AOR/User-Agent
+ O6begnHeHne owmnbok no IP-agpecy
« 3awuta ot SIP-spoofing atak
* HacTtpoiika BpeMeHHbIX NepruosoB
HacTpolika kpuntonpocdunein
HacTpolika RADIUS
HacTporika NAT
HacTpoiika Public IP
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* HacTtpoiika QoS

* HacTpoiika nokasnbHoi 06paboTkm pernctpaunm

+ KoHTponb Tpadmka

+ KOHTpO/b BXOASALLEro Tpaguka
+ KOHTpO/b UcxoasLero Tpaduka

* MOHUTOPUHT

* ABapuu

+ HacTtpoiika CDR
+ Pabota c noramu

* MI3meHeHve KonmyecTsa Moay e

* Mpumepbl HacTpolikn ESBC
* HacTtpoiika gnsa SIP-aboHeHTOB
+ Hactpoiika ans SIP-TpaHkoB

ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm

+ HacTtpoiika gnsa SIP-aboHeHTOB, ncrnonb3yowmx WebRTC
* HacTtpoiika guHamunyeckoro pexuma ans SIP-tpaHkoB

9.1 O6wume cBegeHnA

B faHHOM pasfene cofepXxutcs onvcaHne goyHKLMIN NorpaHuYHoro KoHTposisiepa ceccuii ESBC n npumepb! nx

HacTpolikn s obecnedeHnsa nepegayum SIP-curHanmsaunmn n meananoTokoB RTP Mexay pasHbiMu

HanpaBneHnAaAMN.

Mepexos B pexum KoHurypmpoaHua doyHKumoHanna ESBC ocylectsniseTca cnegyrowmmm komadgamu CLI:

vesbc# configure
vesbc(config)# esbc
vesbc(config-esbc) #

MakcumasibHOEe KOMMyecTBO 06beKTOB KoHdurypaumm ESBC kaxaoro tmna:

OGbeKT

sip transport

trunk

user-interface
trunk-group

sip profile

route table

rule
condition(route-table)
media profile

media resource

KonunuectBo

500

500

500

250

1000

500

64 Ha Tabnuuy route table
64 Ha npaBwno rule

1000

1000
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OO6beKT KonuuectBo

mod-table 500

mod 64 Ha Tabnuuy mod-table
condition(mod-table) 8 Ha moandmkaTop mod
cause-list 64

crypto profile 64

flood filter 250

security-profile 500

@ He pexomeHgyeTcs NCNONL30BaThL MaKCUMasIbHOE KOIMYECTBO 06LEKTOB KOHAUIypaLym
O[JHOBPEMEHHO, 3TO MOXET NOB/IMSATL HA Pab0oTOCNOCOBHOCTL CUCTEMBI.

PacueT MakCcMMasibHOro KoimyecTBa KOHTaKTOB 3aperncTpupoBaHHbix aboHeHToB A/1s VESBC:

O6bem oneparuBHov namsaTu (RAM) vESBC, GB KonnuectBO KOHTAKTOB
3 4500
>4 20000*(06bem RAM - 3)

© ESBC-3200 nopaepxviBaeT A0 420000 3aperucTpUpoBaHHbLIX aGOHEHTOB.

9.2 HacTtpoiika aGOHEHTCKUX UHTepdpelicoB

AGOHEHTCKMIA nHTephelic npeacTaBnseT coboi HanpasieHne Ansa npuéma n mapLipyTmsauumn sanpocos SIP-
aboHEeHTOB. B KOHhurypauumn He 3agaéTcsa agpec v NopT yAaIEHHON CTOPOHbI, 418 ayTEHTUdMKaL MM
ncnosnb3yetca mexaHuam SIP-permctpaumn. Pernctpanms Ha BbILLECTOALWEM CepBEpe OCYLLECTBNAETCA Yepes
CBSi3aHHbI SIP-TpaHk.

[nsa co3gaHma aboHEHTCKOro MHTepdeica He06Xo0AMMO HaCTPOUTb:
+ SIP-TpaHcnoprT;
+ Meanapecypcsl;
« Tabnuuy mapLupyTusaymmn.

DTW HaACTPOKKM ABNAOTCA 0b6a3aTeNbHbIMU. OnucaHme KOHOUIypupoBaHnsa 1 6a3oBoi CXeMbl MPUMEHEHUS
npeactaBneHo B pasgene Npumepsl HacTpoiky ESBC.

MoMMMO 3TOro aboHEHTCKUIA MHTepheinc coaepXXuT Habop cneayrLmnx HacCTPOEK:
« Tabnuua moandrkanii (ANa BXOASLMX U UCXOASLLMX COOBLLEHWNIA);
+ SIP-npochuns;
+ Meananpodounb;
* Mpodomnb 6e3onacHoOCTY;
* Pexum paboTtbl aboHeHTOB 3a NAT;
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+ Public IP;

* QoS;

* KOHTpONb BXOAALLErO 1 ncxoasaLero Tpaduka,;

+ JlokasibHasi 06paboTka perncrpaumy;

* AAA npochuns;

+ SIP-gomeH. Mpun HacTpolike goMeH ByaeT ncnonb3oBartbcs B host-part URI B 3aronoskax To n From ans
NCXOAALLMX COOOLLEHN. Bo BXxoAALWMX COOOLLEHNAX ByAeT OCYyLLEeCTBIATLCA NPoBepKa JOMeHa B
3arosioBke From;

+ Onuus "Pa3pelunTb BbI30Bbl 6€3 pernctpauumn’. Paspellaet npuHumMaTth Bxogswme coobweHms INVITE
OT He3aperncTpMpoBaHHbIX aOOHEHTOB.

Mo ymMonyaHuto BbI30BbI C aGOHEHTCKOrO MHTepdhelica 6e3 NnpeaBapuTesibHOW perncTpaumm
3anpeLueHbl.

Moapo6Hoe onncaHne napameTpoB BCEX HACTPOEK MOXHO HalTK B pasgene HacTpoiikm aboHeHTCKoro
nHTepderica cnpasoyHmka komaHg CLI.
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9.3 Hacrtpoliika SIP-TpaHkoB

SIP-TpaHk npefcTaBnseT coboi nHTepdieic ans nogkyeHns K Beiwectoswemy SIP-yctpolicTsy (IP ATC/
SIP-proxy/YnaneHHbiii SSW u ap.) nnu rpynne BbILLECTOALMX YCTPONCTB NPU BK/TOYEHUN AVHAMUYECKOTO
pexuma paboTbl TpaHka. Mpu BKIOYEHUN ANHAMUYECKOTO pexrmMa paboTbl B KOH(UrypaLmm Heo6xo4MmMo
3a4artb aZpec 1 nNopT yaanéHHON CTOPOHbI W Avana3oH afpecos U MOPTOB. TN NapameTpbl UCMO/b3YHTCA
ANA naeHTumrkaumm nCToYHMKa 3anpoca.

Ha TpaHke 3anpeleHa o6paboTka BxoasLwumx 3anpocos REGISTER.

[na cozgaHma SIP-TpaHka Heo6xoAMMO HaCTPOUTb:

« AApec yaanEéHHOI CTOPOHbI (MK AnanasoH aapecoB /1S AMHAMUYECKOTO pexruma);
* TopT yaanéHHoI cTopoHb! (MK AnanasoH afpecoB A1 AMHAMUYECKOTO pexuma);
+ SIP-tpaHcnoprT;

* Mepguapecypcsl.

DTN HaCTPOWKKN ABNAOTCA 06513aTe/lbHbIMU. OnucaHe KOHUrypupoBaHus 1 6a30B0I CXeMbl NPUMEHEHNUSA
npeactaBneHo B pasgene Npumepsl HacTpoiky ESBC.

Momumo atoro SIP-TpaHK cofepXxuT Habop cneayLnx HacTPoek:

+ Tabnuua mapLipyTmsauuu;

« Tabnuua moandrkamnii (AN BXOASLLMX U UCXOASLLMX COOBLLEHWNIA);

+ SIP-npodouss;

* Meananpodunnb;

* podomnb 6e3onacHoCTY;

* Pexum pabotbl 3a NAT;

« Public IP;

* QoS;

* KOHTpOnb BXOAALLEro 1 ncxoasawero Tpaduka;

* [yHamuueckunii pexkviM. Micnonb3yeTtcs A1 NOAKIHYEHNs K rpynne BbiwecToswumx SIP-yctpoiicts (IP
ATC/ SIP-proxy/YnaneHHsiii SSW un ap.);

+ Onuusa "[loBepeHHas ceTb" 418 nepeagpecauunii;

+ SIP-gomeH. Mpun HacTpolike foMeH 6yaeT ncnonb3oBartbes B host-part URI B 3aronoskax To n From ans
NCXO[ALLMX COOOLLEHN. BO BXOAALLMX COOBLLEHNSAX OyAEeT OCyLeCcTBNSATLCA NpoOBEpKa 4OMeHa B
3aronoske From.

Moapo6Hoe onvcaHne napameTpoB BCEX HACTPOEK MOXHO HaWTK B pasaene Hactpoiikn SIP-TpaHka
cnpasoyHuKa komaHg CLI.

Co3gaHue TpaHKoB € oauHakoBbIM SIP-TpaHcnopTom u IP:Port paspelueHo Tonbko B ciyyae, ecnv
oTnuyaetcsa SIP-gomeH.
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9.4 HacTtpoiKa TpaHKOBbIX rpynn

TpaHk-rpynna npeactasnsieT coboii Habop TPaHKOB pas/IMYHOro Tuna (B TEKYLLE Bepcumn noaaepxmBaetcs
TONbKO SIP-TpaHK) 1 anroputTm 6aslaHCUPOBKY HAarpys3kn Mexay HUMu. B Tekylueli Bepcumn 6aaHcpoBKa
BbI30BOB OCYLLECTB/IAETCH asiropyutMom round-robin.

MoMMMO 3TOrO rpynna CoaepXuT Habop cneayLLmMX HaCTPOEK:

+ Tabnuua mapLipyTmsauuu;

* Meananpodunb;

+ Mepamapecypchl;

+ SIP-npodouss;

* podomnb 6e3onacHoCTY;

« Tabnuua moandprkamii (ANa BXOASLLMX U UCXOASLLMX COOBLLEHWIA);
* QoS;

« Public IP;

* KOHTpOnb BXOAALLEro 1 ncxoasawero Tpaduka;

+ Onuusa "[loBepeHHas ceTb" A1 nepeaapecaunii.

Noruka pa6oTbl:

Bce nepeuncnieHHble B NpeablayLiemM MyHKTe HACTPOMKN ABMSIOTCA 06LWUMN /18 BCEX TPAHKOB, BK/IIOUYEHHBIX B
COCTaB TPaHKOBOM rpynmbl. TO 3HAYUT, YTO NPU OTCYTCTBUM Y TPaHKa, BXOASALLErO B COCTaB TPaHKOBOW rpynnbi,
Kakoli-imbo 13 nepeyvncrieHHbIX HaCTPOeK, byAeT UCNOb30BaTbCA HACTPOMKA 13 TPAHKOBOW rpynnbl. Takol
noaxo[, NO3BONSET CO34aBaTb MHOXECTBO TPAHKOB C MUHVMMa/IbHbIM HA60POM HacTpoek, 1, 06beanHAS UX B
TPaHKOBYHO rpynmny, NPON3BOANTbL AOHACTPOIKY Yepe3 Hee. [Mpu HeoBX0AMMOCTN MOXHO U3MEHUTb Kakme-imbo
napamMeTpbl OTAE/bHO B3ATbIX TPAHKOB U3 rPyNMbl Yepes3 UHAMBMAYabHYI HACTPOIKY TPaHKOB.

Mpumep pa6boTbl OGLNX HACTPOEK:

Cxema:

TRUNK_SSW1
(192.168.16.115:5060

TRUNK_IN

TRUNK_SSW?2
(192.168.16.116:5060
Ha ESBC HacTpoeHa TpaHkoBas rpynna TG_SSW, B cocTaB koTopoii BxoasaT 2 TpaHka TRUNK_SSW1 u
TRUNK_SSW?2, Takxe HacTpoeH ele oguH TpaHk TRUNK_IN, KoTopbIi He BXOAUT B COCTaB TPaHKOBOW rpynnbl.
TpebyeTcs HACTPOUTL CXEMY TakuM 06pasoM, YTO6bI BbI30BbI, kKoTopble npuwin ¢ TRUNKC_IN,

MapLupyTmampoBanucek Ha TG_SSW, n Hao60poT, BbI30BbI, KOTopble Npuwn ¢ TRUNK_SSW1 n TRUNK_SSW?2,
MappyTtusmposanuce Ha TRUNK_IN.

PelweHne:
1. Cosgatb SIP-TpaHcnopT B cTopoHy TRUNK_SSW1 1 TRUNK_SSW2:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_SSW
vesbc(config-esbc-sip-transport)# ip address 192.168.16.113
vesbc(config-esbc-sip-transport)# port 5065
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2. Cosgartb SIP-tpaHcnopt B ctopoHy TRUNKC_IN:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_TRUNK_IN
vesbc(config-esbc-sip-transport)# ip address 192.168.20.120
vesbc(config-esbc-sip-transport)# port 5067

3. Cozgarb Mmegmapecypchbl Ans cornacosaHusa n nepegadm ronoca Ha niede TRUNK_IN - ESBC:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media resource MEDIA_TRUNK_IN
vesbc(config-esbc-media-resource)# ip address 192.168.20.120

4. Co3gartb Mefuapecypchl AN cornacoBaHma v nepegayuuv ronoca Ha nneye ESBC - TG_SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media resource MEDIA_TG_SSW
vesbc(config-esbc-media-resource)# ip address 192.168.16.113

5. Cosgatb SIP-TpaHk B ctopoHy TRUNK_IN:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# sip transport TRANSPORT_TRUNK_IN
vesbc(config-esbc-trunk-sip)# remote address 192.168.20.99
vesbc(config-esbc-trunk-sip)# remote port 5060
vesbc(config-esbc-trunk-sip)# media resource 0 MEDIA_TRUNK_IN

6. Co3gatb SIP-TpaHk B ctopoHy TRUNK_SSW1 n TRUNK_SSW2:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip TRUNK_SSW1
vesbc(config-esbc-trunk-sip)# sip transport TRANSPORT_SSW
vesbc(config-esbc-trunk-sip)# remote address 192.168.16.115
vesbc(config-esbc-trunk-sip)# remote port 5060
vesbc(config-esbc-trunk-sip)# exit

vesbc(config-esbc)# trunk sip TRUNK_SSW2
vesbc(config-esbc-trunk-sip)# sip transport TRANSPORT_SSW
vesbc(config-esbc-trunk-sip)# remote address 192.168.16.116
vesbc(config-esbc-trunk-sip)# remote port 5060

64



ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

7. Cozgartb TpaHkosyto rpynny TG_SSW u gobaeutb Tyga TpaHkm TRUNK_SSW1 n TRUNK_SSW2:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3pgaHne M nepexof B HaCTPOWKWM TpPaHKOBOW rpynnbl TG_SSW:
vesbc(config-esbc)# trunk-group TG_SSW

#/lobaBneHne B cocTaB TpaHKOBOW rpynnsl TpaHKoB TRUNK_SSW1 u TRUNK_SSW2:
vesbc (config-esbc-trunk-group)# trunk © TRUNK_SSW1
vesbc(config-esbc-trunk-group)# trunk 1 TRUNK_SSW2

#/lobaBneHne megmapecypcos:
vesbc(config-esbc-trunk-group)# media resource © MEDIA_TG_SSW

8. Co3garb Tabnuuy MapLupytusauumn n o6asutb TyAa npasunsia, No KOTOPbIM BbI30BbI, MPUXOAALLME C TpaHKa
TRUNKL_IN, 6yayT MapLupyTM3npoBaTbCs B TpaHKoByto rpynny TG_SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table TO_TG_SSW
vesbc(config-esbc-route-table)# rule 0
vesbc(config-esbc-route-table-rule)# action direct-to-trunk-group TG_SSW

9. Co3pgarb Tabnvuy MapLupyTusauumn 1 4o6asutb TyAa Nnpasnna, no KOTopbIM BbI30BbI, NPUXo4ALLMNeE C
TG_SSW, 6yayTt mapwpytunsmposarbcs B TpaHk TRUNK_IN:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table TO_TRUNK_IN
vesbc(config-esbc-route-table)# rule 0
vesbc(config-esbc-route-table-rule)# action direct-to-trunk TRUNK_IN

10. NpuBsAsaTb co3gaHHble TabnnLbl mapLupyTusauumn K TpaHky TRUNK_IN u TpaHkoBoli rpynne TG_SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# route-table TO_TG_SSW
vesbc(config-esbc-trunk-sip)# exit
vesbc(config-esbc)# trunk-group TG_SSW
vesbc(config-esbc-trunk-sip)# route-table TO_TRUNK_IN

11. NpUMEHUTb KOHGMIypaLuio n NoATBEPANUTL U3MEHEHUS:

vesbc# commit
vesbc# confirm
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Ha ware 6 npy co3gaHumn TpaHKOB, B KOH(PUrypaumio TpaHKoB He 6blv fo6aBneHbl Meamapecypcbl n Tabnvua
MapLupyTm3aumm. Ho aTm HacTpoikM ecTb B TpaHKoBO rpynne TG_SSW, kyaa Bk/ItoveHbl 06a TpaHka. Moatomy
NPV NOCTYN/IEHNM BbI30BOB C 3TUX TPAHKOB OHM ByAyT MapLupyTU3MpoBaTbCcs Mo Tabnuue MapLupyTusauum,
KoTopas npussasaHa k TG_SSW, meamapecypcol 411 cornacoBaHusa u nepegayn RTP takke 6yayT 6paTtbesa ns
TpaHkoBoW rpynnbl TG_SSW.

B cnyuyae ecnm Heo6XxoaMMO, UTO6bI OAMH M3 TPAHKOB, BXOASALLMX B COCTaB TPAHKOBOI rpynnbl, Npu
MOCTYN/IEHNN HA HETO BXOASLLMX BbI30BOB MapLLpYTM3MpPOBasICs N0 APYroi Tabnmue mapLupyTusaummn nnm
1Cnonb3oBasn Apyrve Meanapecypchbl, HY)XHO A06aBUTb COOTBETCTBYIOLLME HACTPOIKM B AaHHbI TpaHK.
HacTpoiiku TpaHKoBOI rpynnbl NPV 3TOM HE MEHAOTCS, T. K. HACTPOIKM TpaHKa B NpuopuTeTe.

9.4.1 Noruka pa6oTbl TPAHKOBOI rpynnbl NS pacnpegesieHus BbI3OBOB Ha TPaHKW, BXOAALLME B €€
cocTaB

1. PacnpegfeneHvie BbI30BOB 6€3 UCMO0/Ib30BaHNSA a/iropuTMa 6asiaHCUPOBKM:

Bce ucxogsume BbI30Bbl, MapLUPYTU3MpyEMble Yepe3 TPaHKOBYIO rpymnny, UCNOMb3YIOT NepBbIii TPaHK B rpynne.
B cnyyae HegoCTYynHOCTU TpaHKa Um Npy coBnajeHny oTBeTa C Mackoi U3 Cnmncka npuydnH oToos, BbI30B
OyAeT HanpaB/eH Yepes creayoLwmii TpaHk B rpynne.

Mpumep:

TRUNK_2 |

ESBC TRUNK-GROUP

TRUNK_3

Ha ESBC HacTpoeHa TpaHkoBas rpynna TRUNK_GROUP, B cocTtaB koTtopoii BxoasT 3 TpaHka (TRUNK_1,
TRUNK_2 n TRUNK_3). MpunxoauT BbI30B 1 N0 NPaBWIy MapLIpyTU3aLuy yXoauT Ha 3Ty TPaHKOBY rpynny. B
pesynstate ESBC coBepLuaeT nonbITKy BbI30Ba B NEPBbI TPaHK B cocTaBe TpaHkoBoii rpynnbl (TRUNK_1),
€C/IM TPaHK HeoCTYMNeH, TO MPOUCXOAUT NOMbITKA NO3BOHWUTL BO BTOpOii TpaHk (TRUNK_2). Ecnu nonbiTka
BbI30Ba TaKXe HeycnellHa, To 6yeT NnonbiTka No3BoHMTb B nocsieaHnin TpaHk (TRUNK_3). Ecnv nonbiTka Takke
HeycCreLluHa, TO BbI30B Ha NepBoM nieye otémsaeTcs. Ecnv Ha KakoM-To 13 TpaHkos npuwen otset 2000K, To
BbI30B YCTaHaB/IMBaETCS.

Bce nocneaytowme BbI30BbI Takke 6yayT cHadana otnpasneHdsl B TRUNK_1, 1 Tonbko B cnyyae Heygaum 6yayT
nonbITKN No3BoHNTL B TRUNK_2 1 TRUNK_3.

2. PacnpegeneHve BbI30BOB 6€3 UCMNO/1b30BaHUs asiroputma 6asaHCUpPOBKK, HO C BK/THOYEHHO onuueii pick-
once:

Bce vcxogsuwme BbI30Bbl, MapLLPYTU3MPYEMble Yepe3 TPAHKOBYHO rpynmny, UCNOJb3YHT NePBbI TpaHK B rpynne.
B cnyyae HegOCTYNMHOCTU TPaHKa UM Npu COBMNaZieHMN OTBETA C MACKOW U3 cnmcka npuynH ot6os, BbizoB HE
Oy[eT HanpaB/ieH Yepes CeayoLLMil TPaHK B rpynne, BbI30B HA NEPBOM NJieye cpaly oTbmBaeTcs.

Onuuio pick-once MOXHO BK/IOUNTL B HACTPOMKaxX Tabnvubl MapLupyTmM3auun npu Beibope agencteus direct-to-
trunk-group:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table TO_TG_SSW
vesbc(config-esbc-route-table)# rule 0

#BKlo4eHMe onuuu pick-once npu co3gaHuu npasBuia mMapwpyTmsaumm Ha TpaHKoByl rpynny TG_SSW:
vesbc(config-esbc-route-table-rule)# action direct-to-trunk-group TG_SSW pick-once
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3. PacnpepgeneHne BbI30BOB C UCMO/Ib30BaHWEM aniropuTMa 6anaHcupoBku round-robin (onuus pick-once
BbIK/1HOUEHA):

Kaxablii nocneayrowmii ncxoaawmii BbI30B, MapLLpyTU3MPYEMbI Yepe3 TPaHKOBYHO rpynny, UCMo/b3yeT
cneayrowmii TpaHk B rpynne He3aBNCMMO OT pesy/ibTaTa MapLUpyTU3aumMmn npeablayLero Bbi3oBa B AaHHy
TPaHKOBY'O rpynny. B c/iyyae HeAOCTYNHOCTM TPaHKa Wan Npu CoBMNafeHNM OTBETA C MacKOoi U3 cnucka
NPUYMH 0T6OS, BbI30B BYAET HANPaB/EH Yepes CeayLwmii TpaHk B rpynne.

Mpumep:

TRUNK_2 |

TRUNK_3

Ha ESBC HacTpoeHa TpaHkoBasi rpynna TRUNK_GROUP, B cocTtaB koTopoli BxogaT 3 TpaHka (TRUNK_1,
TRUNK_2 1 TRUNK_3). MpunxoauT BbI30B 1 N0 NPaBWIy MapLipyTusauum yxoauT Ha 3Ty TpaHKoBYto rpynny. B
pesynstate ESBC coBepluaeT nonbITKy BbI30Ba B NEPBbI TPaHK B cocTaBe TpaHkoBoii rpynnbl (TRUNK_1),
€C/I1 BbI30B HEYCNELLHBbIN (TPaHK HeOCTYNEH UM OTBET COBNaJsT C MAcKoi U3 Cnncka NpuUYnH 0T60s), T
MPOMCXOAUT NONbITKA NO3BOHWUTL BO BTOpOW TpaHk (TRUNK_2). Ecniv nonbITKa BbI30Ba TakXe HEYCNeLLHa, TO
6yAeT nonbiTka N03BOHMTbL B NocneaHuii TpaHk (TRUNK_3). Eciv nonbITKa Takke HeycrneluHa, To BbI30B Ha
nepBoMm njeye otémeaeTcs. Ecnv Ha Kakom-To 13 TpaHkos npuwesn oteeT 2000K, TO BbI30B yCTaHaB/IMBAETCH.

ESBC TRUNK-GROUP

BTOpoi1 BbI30B, KOTOPLI CMaPLLPYTU3MPOBAJICA HA AAHHYIO TPaHKOBYHO rpynmny, cHavana yriaetr Ha TRUNK_2.
Ecnu BbI30B HeycnelHbI, TO ESBC coBepLlumnT nonbiTKy No3BoHUTbL B TRUNK_3 1 notom B TRUNK_1. Ecnn
NONbITKA HEeYyCNeLHbI, TO BbI30B HA NepPBOM Nnjiedye oTbmBaeTcs. Mo Takomy Xe NPUHLMNY TPEeTU BbI30B
cHavana pacnpegenutcs B TRUNK_3, yeTBepTbliin Bbi3oB — B TRUNK_1 n 7. A.

Onuwusa 6anaHcmpoBky round-robin BktoyaeTcs B HaCTpoikax TPaHKOBOW rpynnbl:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3gaHue M nepexof B HacTpourKkuM TpaHkoBouW rpynnsl TRUNK_GROUP:
vesbc(config-esbc)# trunk-group TRUNK_GROUP

#[lobaBneHne B cocTaB TpaHKOBOW rpynnsl TpaHKoB TRUNK_1, TRUNK_2 u TRUNK_3:
vesbc (config-esbc-trunk-group)# trunk © TRUNK_1
vesbc (config-esbc-trunk-group)# trunk 1 TRUNK_2
vesbc (config-esbc-trunk-group)# trunk 2 TRUNK_3

#AKTMBaUMsa pexuma 6anaHCUpPOBKM round-robin Ha TpakKoBOW rpynne:
vesbc (config-esbc-trunk-group)# balancing round-robin

4. PacnpepgeneHvie BbI30BOB C 1CMO/Ib30BaHeM anroputma 6anaHcupoBky round-robin (onuus pick-once
BK/IOYEHA):

Kaxxaplii nocneayowmin nCXogaLLmii Bbi30B, MapLUpyTU3MPYEMbIl Yepes TPaHKOBYHO rpynny, UCMO/b3yeT
cneaywowmii TpaHk B rpynne. B cnyvyae He4OCTYNHOCTW TpaHKa Uam Npu coBnageHum oTBeTa ¢ Mackom 13
crnucka npuynH oT60s Bbi3oB HE GyaeT HanpasneH yepes cneayoLlmii TpaHk B rpynne, BbI30B Ha NEPBOM
nneve cpasy otbmeaercs.

Mpumep:

B cxeme 13 n. 3 nepsbIil BbI30B pacnpegensercsa B TRUNK_1, ecniv oH oT6rBaeTcs, TO nepBoe Neyo Bbi3oBa
cpasy oTomBaeTcs, nonbITok No3BoHMTL B TRUNK_2, TRUNK_3 HeT. BTopoli BbI30B pacnpefensercs B
TRUNK_2, Tpetnii — B TRUNK_3, yetBepTbin — B TRUNK_1 n T. 4.
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9.5 Hacrtpoliika SIP-TpaHcnopToB

SIP-TpaHcnopT npeacTasiser TOUKY BXO4a/Bbixoda curHanmsauum, T. e. ato IP-agpec v nopr, ¢ kotoporo ESBC
OyAeT oTNpaBAATb M Ha KOTOPbIA ByAeT NPUHUMAaTb CUrHa/TbHbIE COOOLLEHNS.

© Bo3moxHO ncnonk3osanue IP-agpeca, nonyyeHHoro no DHCP.

Mpumep:

Tpebyetcs, utobbl ESBC ana nepegayn/npuema CUrHasibHbIX COO6LLEHNA HA BCTPEUHYIO CTOPOHY
ncnonb3osaut IP-agpec 192.168.16.113, nopt 5065.

PelwweHune:

MepeiTn K HacCTporikam Moayns ynpasneHus KoHdurypauneii ESBC:

vesbc#
vesbc# configure
vesbc(config)# esbc

Co3aaTtb M HACTPOUTbL COOTBETCTBYIOLLIMM 06pa3om SIP-TpaHcnopT:

#Co3faHne/nepexos B HacTpoinkm SIP-TpaHcnopTa NEW_TRANSPORT:
vesbc(config-esbc)# sip transport NEW_TRANSPORT

#Ha3HaunTb IP-agpec 192.168.16.113 And ucnosib3oBaHUa SIP-TpaHCNOPTOM:
vesbc(config-esbc-sip-transport)# ip address 192.168.16.113

#Ha3HaunTb nNopT 5065 Ana mcnonb3oBaHusa SIP-TpaHCMOPTOM:
vesbc(config-esbc-sip-transport)# port 5065

#Bbl6paTh MPOTOKO/ TPAHCMOPTHOrO YPOBHS, WCMOAb3YEMbIi ANS npuema/nepegavn coobueHuin SIP:
vesbc(config-esbc-sip-transport)# mode udp-prefer

Mocne npvBA3ky co3aaHHoro SIP-TpaHcnopTa K Kakomy-1M60 HanpaeieHuto (TpaHky uiM aboHeHTCKOMY
MHTepdoeiicy) oH ByaeT MCnob30BaThCs A5 Nepeaayn/nosyyeHns curHanbHbix SIP-coobueHnii Ha
BblOPAHHbIX HanpaB/IEHNUSIX.

MoaaepXXaHo HECKO/TbKO PEXMMOB paboThl C MPOTOKO/IAMU TPAHCNOPTHOIO YPOBHS, KOHIMIYpUpYyeTCs
KOMaHz0ii mode 13 npumepa Bblille. PexuMbl paboTbl creayoLye:

* tep-only — ncnonb3oBatb Tobko TCP-npoTokon;

« tcp-prefer — npnem no UDP n TCP. OtnpaBka no TCP. B cnyyae ecnu He yaanocb yCTaHOBUTb
coegumHeHne no TCP, otnpaeka nponssoantcsa no UDP;

* tls — ncnonb3oBaTh tls;

* udp-only — ncnonb3oBatb TobKo UDP-npoTokon;

* udp-prefer — npvem no UDP n TCP. OtnpaBka naketoB 6onee 1300 6aiit no TCP, meHee 1300 6aiiT — no
UDP;

* ws — ncnonb3oBaTb WebSocket;

+ wss — ncnonb3oBatb WebSocket Secure.

Mpu Mcnonb3oBaHUM TUNa TpaHcnopTa tls M wss BO3MOXHO MCMO/b30BaHUE M0/b30BaTeNbCKUX
cepTudmkaToB. Moapo6Hee 0 NOb30BaTENLCKUX CEPTMIMKATAX CM. B pasaene HacTpolika Kpuntonpodune.

© npumep HacTpoiiku SIP-a6oHeHTOB, ucnonbaytowmx WebRTC ecTb B pasaene [Npuveps! HACTPolku
ESBC.
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9.6 HacTtpoliika meguapecypcoB

Megavapecypcbl npeacTtasnsatoT cobol gnanasoHbl UDP-nopToB 1 IP-agpecos, ncnosnb3yemsbix ESBC ans
nepegayv/nonyyeHns notokos RTP.

© Bo3moxHO ncnonk3osanue IP-agpeca, nonyyeHHoro no DHCP.

Mpumep:

TpebyeTtcs, utobbl ESBC ansa nepegayuun meguatpadmka ncnosnb3osan IP-agpec 192.168.16.113 n nopTsl €
20000 po 30000.

PelwweHune:

MepeliTn K HaCTpokaM Moaynsa ynpasreHns KoHdurypaumeri ESBC:

vesbc#
vesbc# configure
vesbc(config)# esbc

Co3aaTb U HACTPOUTbL COOTBETCTBYIOLLMM 06pa30oM Meanapecypc:

#Co3gaHne/nepexos B HacTpoOnku meamapecypca MEDIA_1:
vesbc(config-esbc)# media resource MEDIA_1

#HasHaunTb IP-agpec 192.168.16.113 Ansa ucnonb3oBaHUA B Mefnapecypcax:
vesbc(config-esbc-media-resource)# ip address 192.168.16.113

#HacTpouTb Anana3oH UDP-mopToB C 20000 A0 30000 Ana ucnonb3oBaHWM B Megunapecypcax:
vesbc(config-esbc-media-resource)# port-range 20000-30000

Mocne NpyBA3KM CO3aHHOTO Meauapecypca K KakoMy-m6o HanpaeneHuto (TpaHky, TpaHKoBO rpynne unu
aboHEHTCKOMY MHTepdeiicy), OH ByAEeT UCMONb30BaTLCS A1 Nepeaaqn/nonyyeHns notokos RTP Ha
BbIGPAHHbIX HANPaBNEHNSAX.

€@ Mpu ncnonbsosaHun ognHakoBoro IP-agpeca Ans pasHbix MeayapecypcoB He AonyckaeTcs
nepeceyeHve AnanasoHoB NopToB MeX/y 3TUMK pecypcami.
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9.7 Hactpoiika Taénuy MmapwpyTmusaymum

CxemaTnyHo Tabnmua MapLupyTU3aLmm BeIrisanT cresyowmym o6pasom:

TRUNK 1
TRUNK 2

ROUTE_TABLE

TRUNK-GROUP

ACTION

TRUNK N

CONDITION 1
ACTION

RULE 3

RULE ...

Tabnuua mapLupyT1sauum npeactaBnsiet cobon Habop npasua U AeNCTBUIA, N0 KOTOPbIM 06pabaTbiBaeTCs

BXOAAWMI BbI30OB M YKa3bIBAETCA UCXOAALLMIA TPaHK (MM TpaHK-rpynna) A1 hopMMPOBaHNS NCXOASILLETO
BbI30Ba.

Tabnvupbl MapLUpyTU3aLMN NPUMEHSIKOTCS K BXOASILLMM BbI30BaM M MOTYT GbITb HACTPOEHbI /18 TPAHKOB, TPaHK-
rpynn v aboHEHTCKUX MHTEPCIENCOoB.

Tabnuua coctout n3 npaswn (RULE), npaBnno o6a3atenbHo fomkHo cogepxats geiictene (ACTION), u,
onuuoHansHo, — ycnosmst (CONDITION), koTopble A0MKHbI 6bITb COBMIOAEHBI A5 BbINO/THEHNS faHHOTO
AencTBmA MmaplpyTusaumn. Ecnv ycnoBus OTCYTCTBYHOT, AEMCTBUS COBEPLUAOTCS 6e3yC/I0BHO.
[JelicTBre — 310 onepauus, pe3y/ibTaToM KOTOPOW ByaeT ABNATLCA KOHKPETHOE Harnpas/ieHve.

B TekyLlei Bepcum B kKa4ecTBe HanpasfeHWii MOTYT BbICTYNAKOT TPAHKN U TPAHK-TPYNMbl.

YcnoBusa mapuipyTusauun:

*+ 6e3ycnoBHas mapLupyTMsaumsa — MapLupytmaumsa scex SIP-coobLueHuin 6e3 aHam3a CoaepXxnumoro;
+ MapwpyTtusaums no CgPN, CdPN — aHannsupytoTca user-part n3 3arosioBkoB From u To B coo6LeHun
SIP;

+ SIP-MESSAGE — mapLupyTusauns no Hannuuio nboro cosnageHns B noboi yactun SIP-coobLieHuns.

MpaBuna MapLLpyTU3aLmMmn BbIGMPAOTCA NO NOPAAKY A0 TeX NOp, MOKa BTOPOE MN/1eH0 He B6YAET yCneLHo
COrnacoBaHo, Unn He GyfeT paccCMOTPEHO nocnegHee npasusio. Eciv paccmaTpuBatb Ha NpYMepe Bbi30Ba, TO
POYTUHI BYAET BbINOMHATLCA [0 TEX NOP, TOKa BTOPOE M1eY0 He NPUMET BbI30B.

B cnyyae mapLupyTUsaummn Ha TpaHK-rpynny AeicTBYeT TOT e anropuTMm. T. e. NPOX0A, OCYLLECTBAAETCS MO
BCEM TpaHKaMm BblGpaHHO rpynnbl No NOPsiAKY A0 TEX NOP, MOKa CECCUSi HE CornacyeTcs, Uimn He Gyaet
BbIGpaH nocneaHuii TpaHk. Ecnmn nocne NpoxXoXxaeHns no BCEM TpaHKaM BbIGPaHHON rpynnbl He yaanoch
cornacoBaTb BTOPOE M/1e40, NPOAO/HKAETCS BbIGOP OCTABLUMXCS MPABW/ 13 TabNULbl MapLLPYTU3aLum.

B 06LLI|EM, ATOT aJITOPUTM MOXXHO ONnncaTb Tak: Npoxo4 no BCceM HanpaB/ieHUsMm, Bcex npaBun

MapLIpyTU3aLum, NoKa ceccus He GyAeT cornacoBaHa, UiKn He 6yAeT paccCMOTPEHO nocnegHee
npaBu/o.
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WcknoueHrem sinsietcs npasuio Reject — o160i BXxogdLeli ceccun. 310 NpasBuio 3aBepLuaeT Npoxo, no
Tabnvue mappyTusaumu.

BbiGOp crieaytollero HanpaeneHus 6yaeT NPONCXOaUTb:

* MpU BHYTPEHHUX C6OSX, O COTIacOBaHNUSA CECCUN;
* Npu 0T60€E C BCTPEUHOI CTOPOHBI, Kpome 3xx kogos SIP.

Mpumep nepedopa npaBu:

TRUNK_1

RULE_1 }—{ TRUNK-GROUP |

ROUTE_TABLE TRUNK_2

( RULE_2 —{ TRUNK_3 |

B Tabnmue mapwpyTtusaumm asa npasuna, nepsoe HanpasnseT Bbi3oB B TRUNK_GROUP, BTopoe HanpaBnsieT
BbI30B B TRUNK_3, yc/ioBus HUrge He HacTpoeHbl. MpuxoauT BbI30B U HAYMHAET MapLLpyTM3MPOBaTbLCS No
[aHHOW Tabnuue mapLupyTmlauun. B pesynstarte Bbi3oB yxoaut Ha TRUNK_GROUP n otTyga B TRUNK_T1, B
cnyyae ecnv BbI3oB Yepe3 TRUNK_1 He ycTaHoBW/CS (HANpUMep, TPaHK HeAoCTyNeH), TO MapLUpyTU3aums
NPOAOIKAET BbINOMHATLCSA, BbI30B oTnpasnserca B TRUNK_2. Ecnu nonbiTka Bbl3oBa B TRUNK_2 Takxe
3aBepLlumnnacb HeygadHo, ESBC nepexoaut Kk RULE_2 1 otnpasnseT Bbi3oB B TRUNK_3. Ecnu 1 3geck nonbiTka
YyCTaHOBUTb BbI30B TaKXe OKasasiaCb HeYCMneLIHON, TO NepBoe Nnjevo OTOMBAETCS, U BbI30B 3aBepLUaeTcs, T. K.
6onbLle npasun B Tabnvue mappyTtnsaumm HeT. ECnv nonbiTka ycTaHOBUTh BbI30B YCMNELLHA, TO BbI30B
ycTaHaBNMBaeTCS.

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table ROUTE_TABLE

#lo6aBneHne nNepBOro npasuna Cc AelNCTBMEM OTAPaBUTb BbI3OB B TPaHKOBYKW rpynny TRUNK_GROUP:
vesbc(config-esbc-route-table)# rule 0

vesbc(config-esbc-route-table-rule)# action direct-to-trunk-group TRUNK_GROUP
vesbc(config-esbc-route-table-rule)# exit

#lo6aBneHne BTOPOro npasuna C AelCTBMEM OTAPaBUTb BbI3OB B TpaHK TRUNK_3:

vesbc(config-esbc-route-table)# rule 1
vesbc(config-esbc-route-table-rule)# action direct-to-trunk TRUNK_3
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Mpumep pa6oTbl ycnoBwuii:

CONDITION_1
‘| cgpn = 23000
) CONDITION_2
— 4 — TRUNK_1
{ S ] w [ cdpn = 24000 -
CONDITION_3

L

sip-message = "For trunk_1"

[ ROUTE_TABLE H

qj ‘i%ﬁ“

CONDITION_4
[_ cgpn = 23000
\ CONDITION_5
\_[ RULE_2 cdpn = 24000 TRUNK_2 J
]\_ CONDITION_6
sip-message = "For trunk_2"

B Tabnuue mapwpyTtusaymm asa npasuna, y o6omx ectb ycrnosus no CGPN, CDPN u SIP-MESSAGE. Hanpumep,
NPUXOANT BbI30B, Y KoToporo Homep A=23000, Homep 5=24000, 1 kacToOMHbI 3aronoBok "Trunk: For trunk_1".
ESBC 3axogut B RULE_1 n ananunsupyet ycnosmne CONDITION_1, ycrioBne UCTUHHO, fasnee NPoUCXo4nT aHains
ycnosusa n3 CONDITION_2, ycnosue UCTUHHO, Aaniee nponcxoaut aHanuns ycrosnda n3 CONDITION_3, ycrioBue
Takke UCTUHHO. 3HaunT npaewio RULE_T noaxoauT s mapuipytmsauunm, U Bbi3oB oTnpasnseTcs B TRUNK_1.

PaccMOTprM BbI30B C HOMeEpamu, KOTopble NoaxoaaT nog ycnosnsa nsd RULE_2.

MpuxoauT BbI30B, y KoToporo Homep A=23000, Homep B=24000 1 kacToMHbIn 3aronoBok "Trunk: For trunk_2".
ESBC 3axogut B RULE_1 n aHanun3upyet ycnosmne CONDITION_1, ycrioBne UCTUHHO, fasnee NPoUCXo4nT aHains
ycnosusa n3 CONDITION_2, ycnosue UCTUHHO, Aanee npoucxoaut aHanuns ycrosuda n3 CONDITION_3, ycrioBue
NOXHO. 3HAUYNUT NPaBWU/IO He NoaxoauT (NPaBUIo NOAXOANT, TONIbKO EC/IN BCE YCNOBUS BHYTPY Npasuia
ncTuHHbI). Janee ESBC nepexoaut k RULE_2, aHanusmpyet ycnosre CONDITION_4, ycnoBue UCTUHHO, Aanee
npoucxoant aHanns ycnosusa 3 CONDITIONLS, ycnosue UCTUHHO, Aasiee NPoUCXoauT aHasini ycrioBus 13
CONDITION_6, ycnosue Takxe UCTUHHO. 3HaunT npaBwio RULE_2 nogxoauT A1 MmapLlipyTusaymm, U Bbi30B
oTnpasnsiercs B TRUNK_2.

Ecnv npyuxoauT BbI30B, KOTOPbI HE NOAXOAMT HU NMOA, OAHO NPAaBW/IO, TO TAKOK BbI30B OTGMBAETCS.
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vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table ROUTE_TABLE

#/lo6baBneHne nepsBoro npasuna ¢ ycnosusmm CONDITION_1, CONDITION_2, CONDITION_3 u pgeinctBuem
0TNpaBUTb BbI30B B TRUNK_1:

vesbc(config-esbc-route-table)# rule 0

vesbc(config-esbc-route-table-rule)# condition 0@ cgpn 723000$%
vesbc(config-esbc-route-table-rule)# condition 1 cdpn 724000$%
vesbc(config-esbc-route-table-rule)# condition 2 sip-message '.*For trunk_1l.x'
vesbc(config-esbc-route-table-rule)# action direct-to-trunk TRUNK_1
vesbc(config-esbc-route-table-rule)# exit

#obaBneHne BTOpoOro npasuna c ycnosuamu CONDITION_4, CONDITION_5, CONDITION_6 u peicTtBuem
0TNpaBUTb BbI30B B TRUNK_2:

vesbc(config-esbc-route-table)# rule 1

vesbc(config-esbc-route-table-rule)# condition 0@ cgpn 723000$%
vesbc(config-esbc-route-table-rule)# condition 1 cdpn 724000$%
vesbc(config-esbc-route-table-rule)# condition 2 sip-message '.*For trunk_2.x'
vesbc(config-esbc-route-table-rule)# action direct-to-trunk TRUNK_2

CUYHTaKCcuC A1 HaNUcaHus ycnoBuii

[na HanucaHusa ycnoBuiA MOXHO MCMONb30BaTh perynsapHsie BolpaxkeHus PCRE.

9.8 Hacrtpoiika mogudmkatopoB
ESBC nogaep>xuBaeT Aa Tuna MoamgurkaTtopos — common U sip.

Moaundomkatopbl common no3sonstoT moanduumpoats CAPN 1 CgPN 6e3 nprBSA3KM K NPOTOKONY
curHanusauun. B Tekywein sepcum MO nogaepxmsaeTcsa To/1bKO nNpoTokon SIP. YuuteiBas ato, npu
NCNO/Ib30BaHUN MOANMPMKATOPOB B TPaHKax 1 aboHEeHTCKUX NHTepdelicoB, MogudrkaTopamMmy common MOXHO
n3meHATb user part SIP URI 3aronoskos To n From.

MogudpmkaTtopbl sip N03BOMAKT MOANGULMPOBATL M06bIE 3arofioBKN coobueHwni SIP.

Tabnmubl MmognduKaLnin NPUMEHATCA B TPaHKax, TPaHKOBbIX rpynnax u aboHeHTCKMUX nHtepdericax. Mx
MOXHO MOAKNIOUNTB, Kak out — Torga npasuia 6yayT NPUMEHATLCSA NPU OTNPaBKe COOBLLEHNS UK, U Kak in

— Torga npasunaa NPMMEHSTCA NPK NoyYeHnn coobLleHns. Tabnuua mogudunkaumii, ncnonblyemas Ais
TPaHKOBOW rpynnbl, 6yAeT NCNO/b30BaTbCs TO/IbKO B TOM C/lydae, ec/iv B TpaHKe, BXOAALWEM B 3Ty TPAHKOBYHO
rpynny, He HacTpoeHa cBOs Tabnuua.

B Tabnuuax moaudmkauum ansi otbopa sHadeHuii (header pattern, header value, response-pattern, value-
pattern, value, replacement n gp.) MICnonb3yrTcs peryrsipHbie BoipaxkeHus PCRE.

@ nepepn vcnonb3oBaHeM MOANUKATOPOB PEKOMEH/1yeTCA 03HAKOMUTLCA C OMCAHNEM CUHTaKCcUca
perynspHbiX BblpaxeHnin PCRE.

JonyckaeTcs Mcnosib3oBaHve creayoLleli KOHCTPYKLMM NPpY COCTaBNEeHUN PerynsipHbIX BbipaxeHuii PCRE gns
MOMELLEHNS 3HAYEHWIA B NOKa/IbHblE nepeMeHHble (0T 0 40 9) ¢ NOMOLLbI LMdp, IKPaHNPOBAHHbLIX 06PATHOA
yepToii ('\1-9'). \0' — BeCb TeKCT:

value-pattern '(some)-(value)'

#3HavyeHna some M value 3aHOCATCHA B JIOKa/IbHble MEPEMEHHble pcre 1 M 2 COOTBETCTBEHHO
replacement '\2-\1'

#3HaueHnA nepemMeHHbIX MeHANTCA MecTamu
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Pe3ynerart 3ameHsl: value-some

[JlaHHble NepeMeHHble NCMOJb3YHTCA B paMKax 0fHOM mogudmkaumn. 418 MCNoib30BaHNS NEPEMEHHbIX B
pasHbIX MOAUGMKALMSIX O4HOM Tabnuubl MogUdMKaLMiA MCNONb3YETCS MOAUCVKATOP TUMa Copy.

Mpn NPUMEHEHUN HA TpaHKe/aboOHEHTCKOM MHTepdieice MoangrkaTopoB 060mMxX TUMOB
OQHOBPEMEHHO, UCMOMb3YETCA CreayLWwmnin NopaaokK nX 06paboTKM B 3aBMCMMOCTY OT HanpasB/eHus

MoamdrkaLmn:
+ IN — cHauyana npumeHsaeTca mogudmkaTop sip, 3atem — MmogudmkaTtop common,
+ OUT — cHauyana npumMeHsieTca MognmdmkaTtop common, 3atem — sip.

9.8.1 O6wume mogudmkaTopbl
Mpumep Mcnosb30BaHUA MoaudrkaTtopa common.

Ha ESBC HacTpoeHa cnegytoLian KoHurypaums:

route-table TO_UAS

rule 0
action direct-to-trunk UAS
exit
exit
mod-table common COMMON_MOD
mod 5 cgpn

value-pattern '2(.+)'
#0cyuecTBnsieTCca BbIOOP HOMEPOB, HauMHawWMXCs € 2. OcTasbHasg 4yacTb HOMepa coXxpaHseTcs B
NOKaNbHYyK MNepemMeHHyl 1
replacement '8\1'
#BbinonHAeTCA 3amMeHa 2 Ha 8, M pgobaBnseTcs 3Ha4YeHMe U3 MnepeMeHHol 1
exit
mod 10 cdpn
value-pattern '23002'
#0cyuecTBnsieTcsa BbIbOp HOMmMepa 23002
replacement '22222'
#BbinosHAeTCSA 3amMeHa Homepa 23002 Ha 22222
exit
exit
trunk sip UAC
remote addr 192.168.80.26
remote port 5070
sip transport UAC
route-table TO_UAS
mod-table common in COMMON_MOD
media resource © MEDIA
exit
trunk sip UAS
remote addr 192.168.80.26
remote port 5080
sip transport UAS
media resource © MEDIA
exit
exit

Cxema Bbl30Ba:

UAC ESBC UAS
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Ha tpaHk UAC npuxogut INVITE:

INVITE sip:24001@192.168.80.129:5080;11ne=76196f92c8f42f97c3b78125dd1b842¢c SIP/2.0
Via: SIP/2.0/UDP 192.168.80.26:5070;rport;branch=z9hG4bK-294378-1-1
From: <sip:24001@192.168.80.26:5070>;tag=1

To: <sip:23002@192.168.80.129:5070>

Call-ID: 1-294378@192.168.80.26

Cseq: 1 INVITE

Contact: <sip:24001@192.168.80.26:5070>

Max-Forwards: 70

Allow: INVITE, ACK, BYE, CANCEL, UPDATE, SUBSCRIBE

Content-Type: application/sdp

Content-Length: 174

[SDP]...

B pesynbrare npumeHeHusa mogndmkaropa COMMON_MOD B tpaHke UAC, n3 TpaHka UAS 6yaet otnpas/ieH
INVITE:

INVITE sip:22222@192.168.80.26:5080 SIP/2.0

Via: SIP/2.0/UDP 192.168.80.129:5080;rport;branch=z9hG4bKPjWDx0A5VQhCqmg7Sf-wS7Huya®@dESxrro
Max-Forwards: 70

From: <sip:84001@192.168.80.129>;tag=epoMSc5qF1l.Pfc5pcypn80ONBKHCa0-x
To: <sip:22222@192.168.80.26>

Contact: <sip:84001@192.168.80.129:5080>

Call-ID: 326c0035a257a9f76185383b49df705f

CSeq: 9446 INVITE

Allow: PRACK, SUBSCRIBE, NOTIFY, REFER, INVITE, ACK, BYE, CANCEL, UPDATE
Supported: 100rel, replaces

Content-Type: application/sdp

Content-Length: 177

[SDP]...

B pesynbrare mogudpmkaumm mod 5 cgpn BbinonHeHa mogudprkauma CgPN 24001 Ha 84001, B pesynbrare
mod 10 cdpn — mogudpmkauma CAPN 23002 Ha 22222.

Mpu ncnons3osaHun mogudukatopa CgPN, nommumo 3aronoska From, nameHsetcs user part SIP URI
3aronoska Contact. Mpu ncnonssosaHun mogudprkatopa CdPN, nommrmo 3aronoska To, UsmeHsieTcs
user part SIP B Request-URI.

MogaundmkaTopbl cOmmon, HAaCTPOeHHbIe B kadecTse IN, MoryT BIMSITb Ha pe3ynbTaT MapLupyTmM3aumm
npu ncnonb3oBaHumM B route-table ycnosuii (condition), T. k. npaBuna route-table o6pa6aTbiBatoTca
nocne NpuMeHeHns mogmdpmkaumn. MoandgmkaTopsl, HACTPOEHHbIE B kavecTBe OUT, He BIMSKOT Ha
pe3ynbTaT MapLupyTusauum.

@ [na coobuiennii REGISTER MoaudrkaTopbl COMMON He NPUMEHSIOTCA.

OnucaHue BCcex KOMaHp, 47151 HACTPOMKM 06LLMX MOANMKATOPOB NPUBEAEHO B pasfene HacTpoiiky 06LLmx
MOANPNKATOPOB.
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9.8.2 Mopgucpukatopnb SIP

[aHHbIn TN MoAgMdnKaLmMm NO3BONSET U3MEHSTL N1I0ObIe 3aro/10BKM coobLeHunin SIP.

Mpouecc MoaungurKaumm 3arooBKOB OT/IMYAETCA B 3aBMCMMOCTU OT peXxuma UCrosib30BaHus
moaudomkaTopa IN nnm OUT.

CyLLeCTBYIOT OrpaHMyeHmns Ha MoanduKaLmio OCHOBHbIX 3arof1I0BKOB Sip, K KOTopbliM oTHocATcs: Call-ID, From,
To, Via, CSeq, Contact, Max-Forwards, Route, Record-Route, Content-Type, Content-Lenght, Require, Supported.

Mocne npumeHeHns K coobLieHmnto mogudpmkaTtopa IN n ncnonb3oBaHnsA MoanduKaumnini OCHOBHbIX 3aro/10BKOB,
fanbHenwan obpaboTka Avanora sip 6yaeT oCyLecTBIATLCA B COOTBETCTBMM C MOANMULMPOBAHHbLIM
coob6LLeHneM, T. K. B AP0 cUcTeMbl nonagaet MoauduumpoBaHHoe coobLieHne. B pesynbrare B OTBETHbIX
CO006LLEeHNAX ByayT NCMONb30BaTLCA AaHHble, KOTOPbIe MOTYT OT/INYATLCHA OT UCXOL4HOIr0 COOBLLEHMS.
Moandmkaums IN Takke BAUSET Ha AasibHENLLY0 MapLipyTu3aLmio CO00LEeHNS.

MpuMeHeHwne K coobLeHnto mogndmnkaropa OUT v ncnonb3oBaHmsa MogurkaL it OCHOBHbIX 3aro/10BKOB,
N3MEHSET TONbKO 3HAYeHWs 3aro/I0OBKOB HENOCPELCTBEHHO nepes, oTnpaBkow, HO He BNUSIET Ha nocreayoLme
CO006LLEeHNs B Anasore, T. K. UICXoAHOe coobuieHne hopmupyeTcs A4pOM CUCTEMbI 0 NPUMEHEHUSA
mMoaudpmkaTopos OUT.

€@ MpumeHeHne MoaNMKATOPOB K OCHOBHBLIM 3arofioBkam SIP MOXET NPUBECTH K HapYLLEHMIO
06paboTKN COOBLLEHWIA.
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Nornka o6pa6oTku coobweHus SIP npu ncnonb3oBaHuu IN-mogudnkaumm:

MpuMmeHeHune exopawux SIP mogucpukaTopos (IN)

Bxopsawee HanpasneHne (UAC) l l Bxonawme moandukaTtopsl (IN) l

l ESBC UAS l l ESBC CORE

Bxopsawee SIP-coobuweHune
VIA: <VIA IN 1>

VIA: <VIA IN 2>

From: <FROM_IN=

To: <T0 IN=

Route: <ROUTE_IN=>

CSeq: <CSEQ_IN>
Contact: <CONTACT=>
Diversion: <DIVERSION IN 1>
Diversion: <DIVERSION IN 2>
User-Agent: <USER_AGENT IN=

AN

SIP-coobuwerne

I
I
I
I
I
|
I
I
I
I
!
Eatl
I
]
I
I
I
I
I
I

Bce 3aronoBku U3 BxopAaliero coobiieHmsa
KOMWPYIOTCA B CNWCOK MOAWnHUKaunm

K cnucky mogudmkaumm npMMeHanTcs
IN moaudmkaTopel SIP. B cnucke ocTatoTca
TONbKO MOANMDULMPOBAHHLIE 3ar0NI0BKM.

(* - 3aronoBoK 6b11 3aTPOHYT MOANMHUKATOPOM)
I

W3 Bxoasero coobleHns yaansoTcs

BCE 3aroNOBKW TeX TUMNOB, KOTOPLIE
0oCTaluCh B CAUCKE MOgUpUKaLnm

Bxopgawee SIP-coobuweHue

To: <T0_IN>
Route: <ROUTE_IN>
€Seq ESEQ—Hh=

AN
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Bo BXOoOAlee CODﬁI.I.I.EHHe BCTaBNAKOTCA
3arnoBKW U3 CNUcKa moaudukaummn
1 cooblweHne nepenaetca B obpaboTky

norvkn ESBC UAS

Bxopsawee SIP-cooblieHne
(MoanuunpoBaHHoe)

.
v

Call-ID

From

To

Via

CSeq

Content
Max-Forwards
Route
Record-Route
Content-Type
Content-Length
Require
Supported

M3 cnucka moaudukauum yaanawoTca
BCE 3arofioBKW CNeayiolnx TUNoBs:

OcTanbHbIe 3aronoBku,
oCTaBLMecs B CNUcke moaudukauum,
bynyT nepepaHel Ha ucxopsilee nneyo

.
-

ncxogsauwee naevyo.

CNWCOK MOAW(UKALMIA

K 3ToMy cooBLUEHWIO MPUKpenaseTcs

®opmMupyeTcs BHyTpeHee cooblieHue
ESBC ansa nepepnayn B sanpo (ESBC CORE),
KOTOpOe B fafkHelilem BygeT nepegaHo Ha

Cnucok mogucbuxkaumi IN % 5—)’:

Bxopsuiee HanpaeneHue (UAC) l l Bxopauwme moangukaTtopsl (IN) l

[ ESBC UAs] [ ESBC CORE

78



ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm

Noruka o6pa6oTku coobueHusn SIP npu ncnonssosauun OUT-moaucukaumn:

NMpumeHeHue ucxopawux SIP moandgukartopoe (OUT)

l ESBC CORE l l ESBC UAC l l Necxopawmne mogndunkatopsl (OUT) l l WNcxopawee Hanpasnedne (UAS)

Cnucok mogucpukaumnn IN Iﬁ:—):

BmecTe c cooblieHneM aapa NpUXoauT

KoTopelld BygeT NCNoAL30BaH B oruKe
MCXO4AWNX MognKaTopoB

Diversion:

Cnucok moaucdukauun IN

*<DIVERSION IN 2>

User-Agent: *<USER AGENT IN=

]
1
]
]
1
]
1
CAUCOK MOAUUKALIMKA BXOAALLEro nneya, |
1
]
]
1
]
1
]

T
v o

B UAC

Ha ocHoBe napameTpoB coobLueHus
NONY4YeHHOro oT AApa PoOpMUpPYETCA
ncxopsuwee SIP-cooblleHWe ANA OTNPABKK

VIA:

From:

To:

Route:
CSeq:
Contact:
User-Agent:

Ucxopawee SIP-cooblweHne

<VIA QUT=>
<FROM_0OUT=>
<T0_OUT=
<ROUTE_0UT=
<CSEQ 0UT=
<CONTACT=>
<USER_AGENT_0QUT=>

SIP-coobuweHne

.
-

HenocpeacTeeHHo nepep oTnpaskoi cooblieHna
K Hemy npumeHaTca OUT mogndvkaummn

N3 nexopswero cooblieHna YyhanawTca
BCE 3arofoBKWN T€X TUMNOB, KOTOPLIE

eCTh B CNMCKEe MoAndKaunm BXOAALLEr O
nnevya

Cnucok mogudcdukaumi IN

Diversion: *<DIVERSION IN 2>
User-Agent: *<USER AGENT_ IN>

Mcxopawee SIP-coobLieHue
VIA: <VIA OUT=

From: <FROM_OUT=

To: <T0 OUT=

Route: <ROUTE_OUT=>

CSeq: <CSEQ 0UT=
Contact: <CONTACT>
Heer—Agent—HSERAGENT 4T

1
Danee B cooblieHne NOACTaBNAOTCH
3arofIoBKK U3 CNWCKa MooMMKaLKi
BXOOALLeroc nne4a

Wcxopawee SIP-coobwenne

VIA: <VIA 0UT=
From: <FROM _OUT=
To: <T0 OUT>
Route: <ROUTE_OUT=>
CSeq: <CSEQ_OUT=
Contact: <CONTACT=>

Diversion: *<DIVERSION IN 2>
User-Agent: *<USER AGENT IN=
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Oanee K coobLEeHWo NPUMEHAITCA
nexoaswme moaugukaTopsl OUT

(ecnn ucnonb3sywTcs)

(" - 3aronoeok BN 2aTPOHYT MOAN(PUKATOPOM)

Ucxopauwee SIP-coobwenne
{(MoaoudmunposaHHoe)

VIA: <VIA OUT>

From: “<FROM_0OUT>

To: *<TO_OUT>

Route: <ROUTE_OUT>

CSeq: <CSEQ OUT>
Contact: “<CONTACT=>
Diversion: *<DIVERSION IN 2=
User-Agent: "“*<USER AGENT IN>
New Header: “<HEADER VALUE=

Ncxopsawee SIP-coobuieHne
(MoaucdHuMpOBaHHOE)

VIA: <VIA OUT=

From: “<FROM_OUT=>

To: '<TO_0UT=

Route: <ROUTE_OUT>

CSeq: <CSEQ_0UT=>
Contact: " <CONTACT=>
Diversion: *<DIVERSION IN 2=
User-Agent: ~*<USER AGENT IN>
New Header: "<HEADER VALUE>

SIP-cooBuweHne
(MoANDULNPOBaHHOR)

Y

[ ESBC CORE l l ESBC UAC l l Ncxopauwmne mon,

ngukatTopsl (OUT) l l Wcxopsawee HanpaeneHue (UAS)

MoaudomkaTopb! SIP No3BoNSHOT M’MBKO OCYLLECTBNATL BbiIGOp TpeGyemoro Mmetoaa (Request) nnm oTBeTHOro

coob6uieHnst (Response) No KOHKPETHOMY Koay. [ 3TOro NCMosb3YyTCA KOMaHIbl:

* sip method pattern <PATTERN> — HeoGXoANMbIi METOA, NN HECKO/TIbKO METO0B 3a4aeTcsi Npy NOMOLLN

perynapHoro BbipaxxeHns PCRE.

+ sip method type <TYPE> — Heo6x04MMbIi METOZ, BbIONUPaETCs U3 cnucka wecTy 6a3oBbiX METOA0B

craHgapTa RFC3261 (REGISTER, INVITE, ACK, CANCEL, BYE n OPTIONS).

+ sip response-pattern <PATTERN> — Heo6Xx04MMbIli KOO, OTBETHOIO COOOLLEHMA 3a4aeTCs NPY MOMOLLN

perynapHoro BblipaxeHus PCRE.

KomaHga sip method type aHanormiHa komaHe sip method pattern v MOXeT CMO/Mb30BaTLCA B Clydyae, koraa

mMoauduKaL Mo TPeGyeTcsl OCYLLLECTBNATL TOMLKO B OIHOM M3 LLIECTU BbllleyKa3aHHbIX METO0B. Mpu
CMNO/b30BaHNN 3TOW KOMaH bl HET HEOGX0AMMOCTM UCMNO/b30BaTh pattern Ans HanucaHus perynspHoro

BbIPaXeHWs, IOCTATOYHO BbiOpaTh MeToA U3 cnucka. KomaHnabl sip method type v sip method pattern sBnsitoTcs

B3anMouncknroyarowmmn.

€ Mpu ncnonbsosanum pattern umelite B BUAY, 4TO MO yMOn4aHuio cuHTakcuc PCRE siBnseTca
perncrposasncumbIM. MoaToMy, Hanpumep, naTTepH "sip method pattern INVITE" He akBMBaneHTeH
narTepHy "sip method pattern invite" n ot6op metoaa INVITE He GyaeT ocyLLIecTBNATLCA Npu
ncnonb3oBaHUK BbipaxkeHus "sip method pattern invite".
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Mpw HacTpolike MmogudmkaTopa 06s3aTenibHO CrieayeT ykasbiBaTb KOMaHAAMU Bbille, A1 KaKMX
METOAOB M KOAOB OTBETA OH ByAeT NPUMEHATLCA. ViHave moandmnkaumsa He 6yaeT npUMeHeHa Hu K
OQHOMY COOGLLIEHNIO.

Mpumepbl oT60pa coobueHuit SIP gna mogudukauun:

TpebyeTcs NpuMeHsITb MoandmkaTop, KOTopblii AobaBnsieT 3aronoBok Test_header co 3HaueHnem test_value
TOMbKO B coobuleHne INVITE:

mod-table sip SIP_MOD
mod 1 add
#T.K. no ycnoBuwo TpebyeTca [o06aBNATb 3aro/ioBOK TO/IbKO B coobweHus INVITE, MOXHO BOCMNO/Ib30BaTbCH
KoMaHgon "sip method type"
sip method type Invite
header name Test_header
header value test_value
exit

TpebyeTcs npuMeHsITb MoandmkaTop, KOTopblii Ao6aBnsieT 3aronoBok Test_header co 3HaueHnem test_value
TOMbKO B coobueHuns INVITE, BYE u B otBeTbl 200 OK:

mod-table sip SIP_MOD
mod 1 add
#T.K. no ycnosuw TpebyeTcsa f06aBNATb 3arosioBok B INVITE u BYE, Hago BOCMO/b30BaTbCHA KOMaHAOM
"sip method pattern"
sip method pattern INVITE|BYE
#Qns pob6aBneHWs 3arosioBka B OTBeTH 200 OK cnepgyeT fob6aBuTb KoMaHAy '"sip response-pattern”
sip response-pattern 200
header name Test_header
header value test_value
exit

TpebyeTcs NpUMeHsITb MoaMdUKaTop, KOTOpLI Ao6aBNseT 3aronoBok Test_header co 3HaueHneM test_value
BO BCE 3amnpochl 1 OTBETHI:

mod-table sip SIP_MOD
mod 1 add
#T.K. no ycnosBuw TpebyeTcsA [06aBNATb 3aro/ioBOK BO BCE MeTOAbl, WUCMNO/b3YyeTCcs OTOOp /106bIX 3HAYEHWUN
sip method pattern .+
#T.K. no ycnosuw TpebyeTcsA [06aBNATb 3aro/ioBOK BO BCE OTBETbl, WUCMNO/b3YyeTCA OTOOP /10ObIX 3HAYEHWUA
sip response-pattern .+
header name Test_header
header value test_value
exit
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TpebyeTcs npuMeHsITb MoandmkaTop, KOTopbIii 4o6aBnseT 3aronoBok Test_header co 3HaueHnem test_value
TOMLKO B npeaBapuTensHble oTBeTbl 100—199:

mod-table sip SIP_MOD
mod 1 add
#T.K. no ycnoBuw TpebyeTcsa fob6aBnATb 3aro/0oBOK BO BCe OTBEThH OT 100 go 199, wucnonb3yeTcs,
Hanpuvep, peryndapHoe BblpaxeHue '1\d{2}'
sip response-pattern '1\d{2}'
header name Test_header
header value test_value
exit

MoanepxmBaemble MogucukaLmm
MoaaepXmBaroTcs creayrolme TUnbl MOAUGUKALIAN:

+ add — go6aBneHne 3aronoBka.

+ no-transit — yganeHue 3aronoska. [laHHaa moaucrkaumsa NnpMMeHSeTCs TO/IbKO MPY UCNOIb30BaHMN B
kauecTBe out (TabnuLbl in Bcerga yaansitoT BCe 3aro/ioBKM, NOSTyYEHHbIE B COOBLLEHNMN U3 CETK).

* replace — 3ameHa 3aronoBka.

+ transit — nepegaya 3aronoska. JaHHaa MoandrKkauns NPUMEHSAETCS TO/IbKO NPY UCNO/Ib30BaHUN B
kauecTBe in (Tabnuupl out Bcerga nepeaaroT BCe 3arosioBKM, NOMTyYEHHbIE C APYTOro nsaeva).

* copy — MO3BOMSAET CKOMMPOBaTb 3HAaYEHNE NN YacTb 3HAaYEHNS 3arosioBKa B NepemMeHHyto ans
NCNo/b30BaHUA 3TOro 3HadeHus B mogndmkatopax add nnu transit B pamkax ogHoin Tabnumubl
Moamdpmkauuii (Ha ogHOM nieye BbI30BA).

Mopsgok npyuMmeHeHus mogudukauuii B Tabnuue

MopaudmKaumm B paMkax 0AaHOI TabnmnLbl NPUMEHSIOTCS NoC/ieioBaTe/IbHO KO BCEM 3aro/ioBKam B NOpsiAKe,
[106aB/IEHHOM B KOHbUrypauumm, T. e. nepeasi MoauguKaLmsa NpUMeHsIeTCs KO BCEM 3aro/ioBKaM, 3aTem BTopas
MoamndmKaLmst NPUMMEHNTCSt KO BCeM 3arosioBkam 1 T. [,

B pesynbrarte ecnun Kakoii-nmbo 3arosioBoK 6bin1 obasnieH mogudrkaumen add, a 3aTem aToT Xe 3aro/10BOK
6b111 yka3aH B npasuse no-transit, To B ucxogsaLlemM coobLEeHNN 3TOT 3arofloBOK He ByaeT nepefaH.

Mpumep:

Tabnmua mogudounkaumm SIP_MOD ncnone3yetcsa B kadectse OUT:

mod-table sip SIP_MOD

mod 1 add
sip method pattern '.+'
sip response-pattern '.+'
header name Test_header
header value Test_value

exit

mod 2 no-transit
sip header-pattern 'Test_header'
sip method pattern '.+'
sip response-pattern '.+'
value-pattern 'Test_value'

exit

3aronosok Test_header He 6yaeT nepegaH.

OnucaHue Bcex KOMaHp, 47151 HACTPOWKM 06LLMX MOAUMMKATOPOB NpuBEAEHO B pasgene Hactpoiiku SIP-
MOANPNKATOPOB.
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ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm

MoaudmkaTop go6aBneHus 3aronoBka (add)

Cxema:

[ TRUNK_IN(MODTABLE_IN) ESBC TRUNK_OUT

B KoHpurypauum ectb ABa TpaHka, HaCTpoeHa MapLUupyTusauus. Bbi3os, KoTopbin npuxoanT n3 TRUNK_IN,
yxoanT B TRUNK_OUT. TpebyeTtcs, utobbl B 3anpoce INVITE, kotopbiin otnpaensetca B TRUNK_OUT, 6bin
no6asneH 3aronoBok Test_header co 3HaueHnem example string.

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne Tabnuupl mogndéukaTopos MODTABLE_IN:
vesbc(config-esbc)# mod-table sip MODTABLE_IN
vesbc(esbc-mod-table)#

#j06aBneHne B Tabnuuy MoAMGMKATOPOB npaBuia Ha gob6aBneHune 3arosioBKa:
vesbc (esbc-mod-table)# mod 0 add
vesbc (esbc-mod-table-modification)#

#BblbOp 3anpoca, B KOTOpoMm 6yaeT fob6aBneH 3arofoBok (B AaHHOM ciydae INVITE):
vesbc (esbc-mod-table-modification)# sip method type Invite

#YKasaTb Ha3BaHMe 3arosioBKa, KOTOPbIi Heob6xoaumo BCTaBWUTb (B AaHHOM cnydae Test_header):
vesbc (esbc-mod-table-modification)# header name Test_header

#YKazaTb COAepXuMoe 3arosioBKka, KOTOpoe Heob6XxoAuMO BCTaBWUTb (B AaHHOM ciydae example string):
vesbc (esbc-mod-table-modification)# header value "example string"

vesbc (esbc-mod-table-modification)# exit
vesbc(esbc-mod-table)# exit

#NpuBazaTb Tabnuuy moAndUKaATOPOB K BXOoAslWemy TpaHKy TRUNK_IN:
vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# mod-table sip in MODTABLE_IN

#NpUMEHNUTb U NOATBEPANTbL U3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.
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ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

Mocne BHeceHus n3MmeHeHuin B KoHdurypauuio ¢ TRUNK_IN npuxoaut cnepgytowmii INVIITE:

INVITE sip:24000@192.168.114.130:5461 SIP/2.0

Via: SIP/2.0/UDP 192.168.114.129:5461;branch=z9hG4bK-372660-1-5

From: "Simple UAC send bye" <sip:24001@192.168.114.130;cpc=priority>;tag=1372660
To: "24000" <sip:24000@192.168.114.130>

Call-ID: 1-372660@192.168.114.129

CSeq: 1 INVITE

Contact: <sip:24001@192.168.114.129:5461>

Max-Forwards: 70

Content-Type: application/sdp

Content-Length: 149

v=0

o=tester 123456 654321 IN IP4 192.168.114.129
s=A conversation

c=IN IP4 192.168.114.129

t=0 0

m=audio 8338 RTP/AVP 8

a=rtpmap:8 PCMA/8000

Ha TRUNK_OUT oTtnpasnsietcs yxe mogmdunumpoBaHHbiii INVITE ¢ fob6aBneHHbIM 3arosioBKOM:

INVITE sip:24000@192.168.114.129:5460 SIP/2.0

Via: SIP/2.0/UDP 192.168.114.130:5460;rport;branch=z9hG4bKPj-fvzSQlwN2zoMaGUR5JCLMkjmkBV3Vz1
Max-Forwards: 70

From: "Simple UAC send bye" <sip:24001@192.168.114.130>;tag=12jkRSMeumVO3IdhjPnt0t710XBKy-Ln
To: "24000" <sip:24000@192.168.114.129>

Contact: <sip:24001@192.168.114.130:5460;transport=udp>

Call-ID: P-W.2o0ee.2vJIw@JoaFbNkRDvnxY40FoP

CSeq: 30738 INVITE

Allow: PRACK, SUBSCRIBE, NOTIFY, REFER, INVITE, ACK, BYE, CANCEL, UPDATE

Supported: timer, 100rel, replaces

Session-Expires: 1800

Min-SE: 90

#lob6aBneHHbli Yepe3 Tabnuuy mMoandMKaTOpOB 3arosi0BOK:
Test_header: example string

Content-Type: application/sdp

Content-Length: 157

v=0

o=tester 3927594021 3927594021 IN IP4 192.168.114.130
s=A conversation

c=IN IP4 192.168.114.130

t=0 0

m=audio 8062 RTP/AVP 8

a=rtpmap:8 PCMA/8000
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ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm

MoaucmkaTop nepegaum 3aronoBka (transit)

Cxema:

| TRUNK_IN(MODTABLE_IN) ESBC TRUNK_OUT

B KoHpurypauumn HacTpoeHo ABa TpaHKa 1 HacTpoeHa MapupyTtmlaums u3 TpaHka TRUNK_IN B TRUNK_OUT.
TpebyeTcs nepeaatb 3aronoBok "User-Agent” n3 exogsuero INVITE, Tonbko ecnv B HEM yKa3aHo 3HauyeHne
"TestUA".

Mo ymonyaHuio Bce HeobA3aTeNbHbIE 1 MNO/Ib30BaTe/IbCKNE 3aro/I0BKU yAanAarnTcAa Ha BXoAAweMm niedve
N He nepegarTCcA Ha ncxogsdiiee nsjeyo.

PelweHune:

Coszgaem Ta6nuuy mogndmkaumm MODTABLE_IN:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne Tabauusl MoandukaTopoB MODTABLE_IN:
vesbc(config-esbc)# mod-table sip MODTABLE_IN
vesbc (esbc-mod-table)#

#o6aBneHne B Tabnuyy mMoaudMKaTOpoB npaBwuia A8 TpaH3UTa 3aro/I0BKOB:
vesbc(esbc-mod-table)# mod 0 transit
vesbc (esbc-mod-table-modification)#

#BblbOp MeToda, B KOTOPOM OyAeT OCyWecTBAATbLCA MOUCK 3arosoBka (Mo ycnosuaMm 3agadnm — INVITE):
vesbc (esbc-mod-table-modification)# sip method type Invite

#YKazaTb naTTepH Ana Bblbopa Ha3BaHWs 3arosioBKa, KOTOpbIi Heob6xogumo nepegaBaTb (MO YCNOBUSM
3ajayn — User-Agent):
vesbc (esbc-mod-table-modification)# sip header-pattern User-Agent

#YKazaTb COAEpXuMoe 3arosioBka, MNMpu COBMageHWM C KOTOPbLIM 3arosioBok 6yaeT nepegaH (Mo yC/oBUSAM
3agaun — TestUA):

vesbc (esbc-mod-table-modification)# value-pattern TestUA

vesbc (esbc-mod-table-modification)# exit

vesbc (esbc-mod-table)# exit

Mcnonb3yem co3gaHHyto Tabnuuy B kadectse IN gnis TpaHka TRUNK_IN:

vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# mod-table sip in MODTABLE_IN
vesbc(config-esbc-trunk-sip)# do commit
vesbc(config-esbc-trunk-sip)# do confirm
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B pesynbrarte, korga B TpaHke TRUNK_IN 6yaet nonydeH INVITE, cogepxatumii 3aronoBok "User-Agent” co
3Ha4veHnem "TestUA", B ucxogsawem INVITE Takke 6yaet npucyTCTBOBaTb 3TOT 3aro/1I0BOK:

#INVITE, nony4yeHHbln B TRUNK_IN:

INVITE sip:23002@192.168.23.199:5070 SIP/2.0

Via: SIP/2.0/UDP 192.168.23.200:5070;rport;branch=z9hG4bK-1763439-1-1
From: sipp <sip:24001@192.168.23.200:5070>;tag=1

To: sut <sip:23002@192.168.23.199:5070>

Call-ID: 1-1763439@192.168.23.200

Cseq: 1 INVITE

Contact: <sip:24001@192.168.23.200:5070>

Max-Forwards: 70

Subject: Performance Test

Allow: INVITE, ACK, BYE, CANCEL, PRACK, REGISTER, INFO, REFER, NOTIFY, OPTIONS, SUBSCRIBE,
MESSAGE, UPDATE, PUBLISH

Content-Type: application/sdp

User-Agent: TestUA

Content-Length: 240

[SDP]

#INVITE, oTnpasrieHHbn ¢ TRUNK_OUT:

INVITE sip:23002@192.168.80.26:5080 SIP/2.0

Via: SIP/2.0/UDP 192.168.80.129:5080;rport;branch=z9hG4bKPj88572ec4-0af0-4323-abc6-feldbleabe37
Max-Forwards: 70

From: "sipp" <sip:24001@192.168.80.129>;tag=7da4c833-38da-4523-89d7-adc88b581397

To: "sut" <sip:23002@192.168.80.26>

Contact: <sip:24001@192.168.80.129:5080;transport=udp>

Call-ID: d21bdedb499dbfe992a939a27255c536

CSeq: 6199 INVITE

Allow: INVITE, ACK, BYE, CANCEL, PRACK, REGISTER, INFO, REFER, NOTIFY, OPTIONS, SUBSCRIBE,
MESSAGE, UPDATE

Supported: 100rel, replaces, ice

User—-Agent: TestUA

Content-Type: application/sdp

Content-Length: 241

[SDP]

[aHHbln mogndhmkaTop cpaboTaeT To/IbKO B C/ly4vae, korga 3HadeHue 3arosioBka User-Agent 6yaet
"TestUA". Ecnn 3HayeHne oTanyaetcs, To 3aronioBok User-Agent He ByaeT nepegaBatbCs Ha BTOpoe
nneyo. ins nepegayn 3aronoBka c N06bIM 3HAYEHNEM He criedyeT UCNob30BaTk KOMaHAy value-
pattern B mogndmkaTope, TpebyeTcs yka3aTb B Hell BCe BO3MOXHbIE BapuaHThbl, Hanpumep, value-
pattern .*
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ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm

MoaudchukaTop ypaneHus 3arosioBka (no-transit)

Cxema:

TRUNK_IN ESBC TRUNK-OUT(MODTABLE_OUT) |

B KoHpurypauum ectb ABa TpaHka, HacTpoeHa MapLUupyTusauus. Bbi3os, KoTopbin npuxoauT n3 TRUNK_IN,
yxoaut B TRUNK_OUT. B TRUNK_OUT otnpasnsetca 3anpoc INVITE, B Tene KoToporo ectb 3arosioBok
Test_header. Tpe6yetcs, uto6bl B 3anpoce INVITE, kotopbin otnpasnsietcs B8 TRUNK_OUT, Bbipe3ascs
3aronoBoK Test_header, ecnu B ero coaepXxnmom ecTb "example string".

Mo ymon4aHuio Bce Heobs3aTtebHble Y NoNb30BaTe/IbCKUe 3arofI0BKN YAAIAKOTCA Ha BXOASLEM neye
N He nepeaaroTcsa Ha ncxogsuee naeyo. B gaHHOM npymepe AeMOHCTpupyeTcs MoAMdInKaLms ToNbKo
ans ucxogsuiero nneda (TRUNK_OUT), noaToMy noapasyMeBaeTcsl UTO Ha BXOAALLEM N/iede
(TRUNK_IN) HacTpoeH moaudmkatop transit ans 3aronoeka Test_header.

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne Tabnuupl moandéukaTopos MODTABLE_OUT:
vesbc(config-esbc)# mod-table sip MODTABLE_OUT
vesbc (esbc-mod-table)#

#06aBneHne B Tabnuuy MoAMGMKATOPOB MNpaBuia Ha yjaneHue 3arofioBka:
vesbc (esbc-mod-table)# mod © no-transit
vesbc (esbc-mod-table-modification)#

#BblbOp 3anpoca, B KOTOpoM 6yaeT yAaneH 3arofioBokK (B AaHHOM cnydae INVITE):
vesbc (esbc-mod-table-modification)# sip method type Invite

#YKasaTb Ha3BaHMe 3arosioBKa, KOTOPbIAi Heobxoaumo yaanuTb (B AaHHOM cnydae Test_header):
vesbc (esbc-mod-table-modification)# sip header-pattern Test_header

#YKasaTb COAepxXuMoe 3arosioBka, MNpu COBMALeHWM C KOTOPbLIM 3arofoBoK 6yaeT yganeH (B LaHHOM cnydae
example string):
vesbc (esbc-mod-table-modification)# value-pattern "example string"

vesbc (esbc-mod-table-modification)# exit
vesbc (esbc-mod-table)# exit

#MpnBazatb Tabnuuy mMoaAndMKaTOPOB K uUcCxogdAuwemy TpaHKy TRUNK_OUT:
vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# mod-table sip out MODTABLE_OUT

#MpUMEHNTb U NOATBEPANTb U3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.
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[o BHeceHus nsmeHeHuin B koHdpurypaumio B8 TRUNK_OUT otnpasnsncs cnegytowmii INVIITE:

INVITE sip:24000@192.168.114.129:5460 SIP/2.0

Via: SIP/2.0/UDP 192.168.114.130:5460;rport;branch=z9hG4bKPjjju.7u4003Aty93vQqoQlhuigSIqGVIr
Max-Forwards: 70

From: "Simple UAC send bye" <sip:24001@192.168.114.130>;tag=CW.53L5FPJAUBsiRspMYqtjTtOTzZxHg
To: "24000" <sip:24000@192.168.114.129>

Contact: <sip:24001@192.168.114.130:5460;transport=udp>

Call-ID: V400ROjNahUbinXtA648s9eI2kjE5cCI

CSeq: 18905 INVITE

Allow: PRACK, SUBSCRIBE, NOTIFY, REFER, INVITE, ACK, BYE, CANCEL, UPDATE

Supported: timer, 100rel, replaces

Session-Expires: 1800

Min-SE: 90

#3arosioBOK, KOTOpPbIA [O/KEeH ObliTb yAasneH:

Test_header: example string

Content-Type: application/sdp

Content-Length: 157

v=0

o=tester 3927595234 3927595234 IN IP4 192.168.114.130
s=A conversation

c=IN IP4 192.168.114.130

t=0 0

m=audio 8066 RTP/AVP 8

a=rtpmap:8 PCMA/8000

Mocne BHeceHUst n3mMmeHeHuit B koHgurypaumio B TRUNK_OUT oTnpaensietcs cneaytowmii INVITE (3aronoBok
Test_header otcyTcTByeT):

INVITE sip:24000@192.168.114.129:5460 SIP/2.0

Via: SIP/2.0/UDP 192.168.114.130:5460;rport;branch=z9hG4bKPjz8Y5BfoTrBQlgqecLCu34TIyYn-6rX5dH
Max-Forwards: 70

From: "Simple UAC send bye" <sip:24001@192.168.114.130>;tag=qTwcY3ZHvVA6SHvVURs0o07w40r9yXzjEEp
To: "24000" <sip:24000@192.168.114.129>

Contact: <sip:24001@192.168.114.130:5460;transport=udp>

Call-ID: yHVNLSIvpODQYSRFPRpfgVUVOUOUKEHT

CSeq: 10147 INVITE

Allow: PRACK, SUBSCRIBE, NOTIFY, REFER, INVITE, ACK, BYE, CANCEL, UPDATE

Supported: timer, 100rel, replaces

Session-Expires: 1800

Min-SE: 90

Content-Type: application/sdp
Content-Length: 157

v=0

o=tester 3927597375 3927597375 IN IP4 192.168.114.130
s=A conversation

c=IN IP4 192.168.114.130

t=0 0

m=audio 8070 RTP/AVP 8

a=rtpmap:8 PCMA/8000
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B cnyuae ecnu B 3aronoBske Test_header 6yaet cogepxumoe, otnnyHoe ot “"example string”, 3aronosok 6yaet
oTnpasneH B TRUNK_OUT:

INVITE sip:24000@192.168.114.129:5460 SIP/2.0

Via: SIP/2.0/UDP 192.168.114.130:5460;rport;branch=z9hG4bKPj8elWEAVAY16Bk8Vrj-VZiFK-bNOjnjY9
Max-Forwards: 70

From: "Simple UAC send bye" <sip:24001@192.168.114.130>;tag=R83mrTm4KQsFL1Bk87hTOB8e182yCSJ.
To: "24000" <sip:24000@192.168.114.129>

Contact: <sip:24001@192.168.114.130:5460;transport=udp>

Call-ID: eQueXFpyDZESB.hXK.uCGn7XL7TBUdmQ

CSeq: 8831 INVITE

Allow: PRACK, SUBSCRIBE, NOTIFY, REFER, INVITE, ACK, BYE, CANCEL, UPDATE

Supported: timer, 100rel, replaces

Session-Expires: 1800

Min-SE: 90

#3aronoBok Test_header c cogepxumbiM, OTAMYHBIM OT "example string", He ygpanseTtca:
Test_header: new string

Content-Type: application/sdp

Content-Length: 157

v=0

o=tester 3927597832 3927597832 IN IP4 192.168.114.130
s=A conversation

c=IN IP4 192.168.114.130

t=0 0

m=audio 8074 RTP/AVP 8

a=rtpmap:8 PCMA/8000
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ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm

MoaucpmkaTop TpaH3uTa U 3aMeHbl 3arosioBka (replace)

Cxema:

| TRUNK_IN(MODTABLE_IN) ESBC TRUNK_OUT

B koHdmrypaumm ectb ABa TpaHKa, HacTpoeHa MapLipyTunsaums. Bbi3os, koTopbiii npuxoant n3 TRUNK_IN,
yxoamT B TRUNK_OUT. 13 TRUNK_IN npuxoguT INVITE c 3aronoskom Test_header: 123. Tpebyetcs, 4tobbl B
TRUNK_OUT otnpaswuncs INVITE ¢ 3aronoskom Test_header: 123456.

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne Tabauusl MoandukaTopoB MODTABLE_IN:
vesbc(config-esbc)# mod-table sip MODTABLE_IN
vesbc (esbc-mod-table)#

#o6aBneHne B Tabauuy MoAMdMKATOpPOB MpaBuia Ha 3amMeHy 3arofioBKa:
vesbc (esbc-mod-table)# mod 1 replace

#BblbOp 3anpoca, B KOTOPOM OyAyT 3aMEHATbCS 3aro/lI0BKU:
vesbc (esbc-mod-table-modification)# sip method-type Invite

#YKazaTb Hal3BaHWe 3arofioBKa, COAEPXMMOE KOTOPOro Heo6XoAWMO 3aMEHUTH:
vesbc (esbc-mod-table-modification)# sip header-pattern Test_header

#YKazaTb MeEcTO B COLEPXUMOM 3arosioBKa, KOTOopoe Heob6Xxoaumo 3amMeHUTb (KOHEeL, CTPOKW UCXOLHOTO
COAEPXMMOro 3arosioBka) :
vesbc (esbc-mod-table-modification)# value-pattern $

#[06aBNTb NpaBWao A/ NOAMEHbI COAEPXMMOro 3aronoBka (K KOHLY CTPOKM MUCXOAHOrO COAEPXMMOTrO
3aronoBka gob6asnseTtca 456):
vesbc (esbc-mod-table-modification)# replacement 456

vesbc (esbc-mod-table-modification)# exit
vesbc (esbc-mod-table)# exit

#NpuBazaTtb Tabnuuy moandnkaTopoB K BXxogswemy TpaHKy TRUNK_IN:
vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# mod-table sip in MODTABLE_IN

#MpUMEHUTb M NOATBEPANTb WU3MEHEHUA:

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.
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ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

Mocne BHeceHus n3MmeHeHuin B KoHdurypauuio ¢ TRUNK_IN npuxoaut cnepgytowmii INVIITE:

INVITE sip:24000@192.168.114.130:5461 SIP/2.0

Via: SIP/2.0/UDP 192.168.114.129:5461;branch=z9hG4bK-375510-1-5

From: "Simple UAC send bye" <sip:24001@192.168.114.130;cpc=priority>;tag=1375510
To: "24000" <sip:24000@192.168.114.130>

Call-ID: 1-375510@192.168.114.129

CSeq: 1 INVITE

Contact: <sip:24001@192.168.114.129:5461>

Max-Forwards: 70

#3aronoBoK, KOTOPbLIA HEOH6XOAMMO MPOTPAH3UTUTb U 3aMEHUTb:
Test_header: 123

Content-Type: application/sdp

Content-Length: 149

v=0

o=tester 123456 654321 IN IP4 192.168.114.129
s=A conversation

c=IN IP4 192.168.114.129

t=0 0

m=audio 7624 RTP/AVP 8

a=rtpmap:8 PCMA/8000

Ha TRUNK_OUT otnpasnsietcs yxe moanduumpoBaHHbiii INVITE ¢ n3aMeHeHHbIM 3aro/1oBKOM:

INVITE sip:24000@192.168.114.129:5460 SIP/2.0

Via: SIP/2.0/UDP 192.168.114.130:5460;rport;branch=z9hG4bKPjIbcILUaVBOcQTFaGLLb7ccpnbTQIRVV3
Max-Forwards: 70

From: "Simple UAC send bye" <sip:24001@192.168.114.130>;tag=toP8wIO079w047ChSYy69MFOyd4vhGRNF
To: "24000" <sip:24000@192.168.114.129>

Contact: <sip:24001@192.168.114.130:5460;transport=udp>

Call-ID: dLsiFI4-aD2faceSTLZu.-kuHfN.pJtG

CSeq: 22556 INVITE

Allow: PRACK, SUBSCRIBE, NOTIFY, REFER, INVITE, ACK, BYE, CANCEL, UPDATE

Supported: timer, 100rel, replaces

Session-Expires: 1800

Min-SE: 90

#/3MEeHeHHbIi 3arosoBOK:
Test_header: 123456
Content-Type: application/sdp
Content-Length: 157

v=0

o=tester 3927607871 3927607871 IN IP4 192.168.114.130
s=A conversation

c=IN IP4 192.168.114.130

t=0 0

m=audio 8090 RTP/AVP 8

a=rtpmap:8 PCMA/8000
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ESBC-3200, vESBC. PykKoBOACTBO MO 3KCrniyarawmm

MpumMep 1cnonb30BaHs NTOKasTbHbIX NEPEMEHHbIX pcre B Moandmkaumi replace (cxema Ta xe):

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3pgaHue Tabnuupl mMogmdukaTopoB MODTABLE_IN:
vesbc(config-esbc)# mod-table sip MODTABLE_IN
vesbc (esbc-mod-table)#

#06aBneHne B Tabnuuy MoAMGMKATOPOB MpaBuia Ha 3aMeHy 3arofioBKa:
vesbc (esbc-mod-table)# mod 1 replace

#BbIOOp 3anpoca, B KOTOpPOM OyAyT 3aMeHATbLCS 3ar0/I0BKWU:
vesbc(esbc-mod-table-modification)# sip method-type Invite

#YKasaTb HasBaHWe 3arofsioBKa, COAEPXUMOE KOTOPOro HEO6XOAUMO 3aMEHUTb:
vesbc (esbc-mod-table-modification)# sip header-pattern Date

#YKazaTb MECTO B COJEPXMMOM 3arosioBKa, KOTOpoe HeobxoauMmo 3amMeHWTb (wabnoH — gata B ¢opmaTte
"rog-mecsau-4ymncno"):
vesbc (esbc-mod-table-modification)# value-pattern "(\\d{4})-(\\d{2})-(\\d{2})"

#106aBUTb NpaBwio 419 MOAMEHb COAEPXUMOro 3arosioBka (MeHsdem dopmaT pgaTtbl Ha '"mecsau/ducno/rog"):
vesbc (esbc-mod-table-modification)# replacement "\\2/\\3/\\1"

vesbc (esbc-mod-table-modification)# exit
vesbc (esbc-mod-table)# exit

#MNpnBaA3aTb Tabnuuy moaudMKaTOpPOB K BxoAswemy TpaHky TRUNK_IN:
vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# mod-table sip in MODTABLE_IN

#NPUMEHUTL U NOATBEPAUTL U3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.
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Mocne BHeceHus n3MmeHeHuin B KoHdurypauuio ¢ TRUNK_IN npuxoaut cnepgytowmii INVIITE:

INVITE sip:135@10.25.72.151:5060 SIP/2.0

Via: SIP/2.0/UDP 10.25.72.35:5063;rport;branch=z9hG4bK-1104631-1-0
From: <sip:134@10.25.72.151:5060;user=phone>;tag=1

To: <sip:135@10.25.72.151:5060;user=phone>

Call-ID: 1-1104631@10.25.72.35

CSeq: 1 INVITE

Max-Forwards: 70

Supported: replaces, timer

Contact: <sip:134@10.25.72.35:5063>

#3aronoBoK, KOTOPbLIA HEOH6XOAMMO MPOTPAH3UTUTb U U3MEHUTb:
Date: 2024-09-10

Content-Type: application/sdp

Content-Length: 153

Ha TRUNK_OUT oTtnpasnsietcs yxxe mogmdnumpoBaHHbiii INVITE ¢ n3MeHeHHbIM 3arofioBKOM:

Via: SIP/2.0/UDP 10.25.72.151:5060;rport;branch=z9hG4bKPjc5kLf-ROrh5Stla2eTvpoVAXx0cOIr . kX
Max-Forwards: 70

From: <sip:134@10.25.72.151>;tag=1MWgbj2x66hzNDHhP8ef8tWvB2HT2DwH

To: <sip:135@192.168.23.140>

Contact: <sip:134@10.25.72.151:5060;transport=udp>

Call-ID: c09c3761560702267daaece76eb769a9c

CSeq: 5021 INVITE

Allow: PRACK, SUBSCRIBE, NOTIFY, REFER, INVITE, ACK, BYE, CANCEL, UPDATE

Supported: 100rel, replaces

#/3MEeHeHHbIi 3arosoBOK:

Date: 09/10/2024
Content-Type: application/sdp
Content-Length: 163

Mpumep 2.

Cxema:

[ TRUNK_IN ESBC TRUNK-OUT(MODTABLE_OUT) |

B koHburypaumm ectb ABa TpaHka, HacTpoeHa MapLupyTusauus. Bbi3os, kotopblii npuxognt n3 TRUNKLIN,
yxoamT B TRUNK_OUT. Mpu otnpaske coobueHus INVITE, nonyueHHoro n3 TRUNK_IN B8 TRUNK_OUT, B host-
part 3arosioBkoB To 1 From 6yayT ncnonb3oBatbes IP-agpec, HaCTpPOeHHbIN B kKavecTse remote address B
TpaHke TRUNK_OUT, u IP-agpec sip-TpaHcnopTa ans TRUNK_OUT cooTBeTCTBEHHO (Npwv YC/I0BMK, YTO B
TpaHke TRUNK_OUT He HacTpoeH 0MeH).

Tpebyetcsa npu otnpaske INVITE 3ameHATb 3Tn agpeca Ha testdomain.loc.
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PewieHune:

KoHdpurypauusa ESBC fo ncnosb3oBaHus MOAMAINKATOPOB:

esbc

media resource MEDIA_IN
ip address 192.168.23.199

exit

media resource MEDIA_OUT
ip address 192.168.80.129

exit

sip transport IN
ip address 192.168.23.199
port 5070

exit

sip transport OUT
ip address 192.168.80.129
port 5080

exit

route-table TO_TRUNK_OUT
rule 0

action direct-to-trunk TRUNK_OUT

exit

exit

trunk sip TRUNK_IN
sip transport IN
route-table TO_TRUNK_OUT
media resource 0 MEDIA_IN
remote address 192.168.23.200
remote port 5070

exit

trunk sip TRUNK_OUT
sip transport OUT
media resource O MEDIA_OUT
remote address 192.168.80.26
remote port 5080

exit

exit

T. k. B TpaHke TRUNK_OUT He HacTpoeH gomeH, To B host-part 3aronoskoB To n From coo6uweHms INVITE
6yayT ykasaHbl IP-agpeca B COOTBETCTBUM C KOHDUTypauunei:

INVITE sip:23002@192.168.80.26:5080 SIP/2.0

Via: SIP/2.0/UDP 192.168.80.129:5080;rport;branch=z9hG4bKPjlleb899a-alc3-4659-b78d-4bba6bdcl7ce
Max-Forwards: 70

From: "sipp" <sip:24001@192.168.80.129>;tag=c090d50d-4b15-4dbl1-94ac-3ea77fe3dd7d

To: "sut" <sip:23002@192.168.80.26>

Contact: <sip:24001@192.168.80.129:5080;transport=udp>

Call-ID: db38ba3ff093153f38b412372albed35

CSeq: 20022 INVITE

Allow: INVITE, ACK, BYE, CANCEL, PRACK, REGISTER, INFO, REFER, NOTIFY, OPTIONS, SUBSCRIBE,
MESSAGE, UPDATE

Supported: 100rel, replaces, ice

Content-Type: application/sdp

Content-Length: 241

[SDP]
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HacTtpaunsaem mogncmkatop MOD_TABLE ans 3ameHb! IP-agpecos Ha testdomain.loc:

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# mod-table sip MOD_TABLE
#Co3faeM mMoanduKaTop 3ameHbl:

vesbc (esbc-mod-table)# mod 1 replace

#C nomowbi MaTTepHa BblbMpaeM 3aro/ioBKUM, B KOTOPbIX HEOOGXOAMMO BbLIMO/IHUTHL 3aMeHy:
vesbc(esbc-mod-table-modification)# sip header-pattern '(From|To)'

#YKa3biBaemM MeTO4, B KOTOPOM HEOO6XOAMMO BbINOMHUTb 3aMeHy:
vesbc (esbc-mod-table-modification)# sip method pattern 'INVITE'

#Bblbpaem 4YacTb 3arosloBKka, KoTopasi HaudMHaeTcs C CuUMBOMA @, COAEPXUT foboe KOMYECTBO JI0ObIX
CVMMBOJ/IOB 1 3aKaH4YMBaeTCs CUMBOJSIOM >. [lo4 3TO BhipaxeHuWe nonagaeT host-part 3aronoBKOB:
vesbc (esbc-mod-table-modification)# value-pattern '@.x*>'

#YKas3blBaeM, 4TO TpeGyeTCs 3aMeHUTb TO, YTO Mbl MOAYYUnM B MpefbpiaylieM npaBwuie Ha @testdomain.loc>

vesbc (esbc-mod-table-modification)# replacement '@testdomain.loc>'
vesbc (esbc-mod-table-modification)# exit

vesbc (esbc-mod-table)# exit

vesbc(config-esbc)#

Vcnonb3yem ato npasuno B TRUNK_OUT B kauectse OUT:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# mod-table sip out MOD_TABLE
vesbc(config-esbc-trunk-sip)# do commit
vesbc(config-esbc-trunk-sip)# do confirm

Tenepb B pe3synbrate mogndmkauun B host-part 3aronoskos To 1 From coobueHns INVITE 6yaeT ykasaH
nomeH testdomain.loc:

INVITE sip:23002@192.168.80.26:5080 SIP/2.0

Via: SIP/2.0/UDP 192.168.80.129:5080;rport;branch=z9hG4bKPje431c80c-619a-43cc-a631-9ad3be4e6679
Max-Forwards: 70

From: "sipp" <sip:24001@testdomain.loc>;tag=0a5f2f31-e27e-4f7c-a3f8-70cald5a9f22

To: "sut" <sip:23002@testdomain.loc>

Contact: <sip:24001@192.168.80.129:5080;transport=udp>

Call-ID: 81a874656978d43e11d57e3662996fde

CSeq: 26399 INVITE

Allow: INVITE, ACK, BYE, CANCEL, PRACK, REGISTER, INFO, REFER, NOTIFY, OPTIONS, SUBSCRIBE,
MESSAGE, UPDATE

Supported: 100rel, replaces, qce

Content-Type: application/sdp

Content-Length: 241

[SDP]
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MogaudchmkaTop KonupoBaHus (copy)
Pa6oTa c nepemMeHHbIMU MogucmkaTopa

3HauyeHVs1 NepemMeHHbIX, NoslyYeHHbIX B MOAM(MKATOPEe COpY, MOXHO 1CMOo/Ib30BaTh B MoaudmkaTopax replace
(none replacement) n add (none header value) B pamkax ogHoii SIP-ceccun.

3HauYeHNsi NepeMeHHbIX CMHXPOHU3MPYIOTCS MeXy naevyamu Bbi30Ba, Hanpumep, ecv nepeMeHHas
ncnonb3yerca B MmoaudmkaTopax copy v add (replace) Ha o60oux nneyax, To Npu N3MeHeHU NnepeMeHHON Ha
OZHOM V13 M/1eY, HOBOE 3HaYeHWe NepemMeHHol byaeT nepefaHo Ha Apyroe niaedyo.

MoacTpokn $S{name_perem} 6yayT 3aMeHEHbI HA 3HAYEHNE COOTBETCTBYHOLLE NepemMeHHoi. AnmHa
nepeMeHHon — Ao 128 cumBosioB.

Mpumep 1.

Cxema:

[ TRUNK_IN ESBC TRUNK-OUT(MODTABLE_OUT) |

B koHburypaumm ectb ABa TpaHka, HacTpoeHa MapLupyTusauus. Bbi3os, kotopblii npuxognt n3 TRUNKLIN,
yxoaut B TRUNK_OUT. B TRUNK_OUT otnpasnseTtca 3anpoc INVITE, B Tene KoToporo ectb 3arosioBoK
Diversion (NnpegBapuTenbHO crefyet HacTpouTs Tabnuuy mogudmkaumm Ha IN Tpaska TRUNKLIN ans
TpaH3uTa 3arosioBka Diversion Ha BTopoe nneyo). TpebyeTcs, utobbl B 3anpoce INVITE, KoTopblii 0TnpaB/isieTcs
B TRUNK_OUT, Bblpe3asics 3aronoBok Diversion, a ero s3Ha4yeHne u3 user part 6o110 gobasneHo B display name
3arosioBka From.
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vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3pgaHue Tabnuupl mogmudukaTopoB MODTABLE_OUT:
vesbc(config-esbc)# mod-table sip MODTABLE_OUT
vesbc (esbc-mod-table)#

#/lo6aBneHne B Tabnuuy MoAMOUKATOPOB MpaBuaa copy A/ KONUPOBaHWS 3HA4YeHUs user part B
NepemMeHHyl user_part:

vesbc (esbc-mod-table)# mod 0 copy

vesbc (esbc-mod-table-modification)#

#BblbOp 3anpoca, B KOTOpOM OyaeT mcnonb3oBaTbcs mogudukaTop copy (B AaHHOM criydae INVITE):
vesbc (esbc-mod-table-modification)# sip method type Invite

#YKasaTb Ha3BaHue 3aronoBka, M3 KOTOPOro HeO6XOAMMO KOMMPOBaTb 3HayeHue (B AaHHOM ciy4vae
Diversion):
vesbc (esbc-mod-table-modification)# sip header-pattern Diversion

#YKazaTb CO/[EPXMMOE 3arosioBKka, Mpy COBMafeHUun C KOTOpbM 6yAeT BbINMO/HEHO KOMuWpoBaHMe B
nepemMeHHyl. B nepemeHHyw 6yaeT CKonupoBaHa Ta 4yacTb oT6opa, KoTopas ykasaHa B CKOGKax:
vesbc (esbc-mod-table-modification)# value-pattern '<sip:(.+)@'

#YKa3zaTb MNepeMeHHyWw, B KOTOpyw OyaeT CKOMMPOBAHO 3Ha4deHuWe, yKalaHHOe B CKobKkax, B npumepe - (.
+):

vesbc (esbc-mod-table-modification)# variable-str 'user_part'

vesbc (esbc-mod-table-modification)# exit

#/lo6aBneHne B Tabnuuy MoAMduKaATOpPOB npaBuia replace Ans 3aMeHbl 3aronoBka From:
vesbc (esbc-mod-table)# mod 1 replace

#YKa3zaTb Ha3BaHWe 3arofioBKka, B KOTOpPOM OyeT OCYWeCTBAATHCA 3aMeHa:
vesbc (esbc-mod-table-modification)# sip header-pattern 'From'

#BblbOp 3anpoca, B KOTOpom OyaeT ucnonb3oBaTbcs mogudmkatop replace (B gaHHom cnydvae INVITE):
vesbc (esbc-mod-table-modification)# sip method type Invite

#YKa3zaTb 4acTb COAEPXMMOro 3arosioBKka, KOTOpyl HEeo6XOAMMO 3aMeHWUTh:
vesbc (esbc-mod-table-modification)# value-pattern '.+ <sip:'

#YKazaTb MEpPEMEHHY user_part, KoTopash COAEpPXMT 3HauyeHue, MNOSy4YeHHOe B MoauduKauum copy:
vesbc (esbc-mod-table-modification)# replacement '${user_part} <sip:$'
vesbc (esbc-mod-table-modification)# exit

#lobaBneHne B Tabauuy MoandukaTopoB npaBuna no-transit An9 yganeHus 3aronoBka Diversdion:
vesbc(esbc-mod-table)# mod 2 no-transit

vesbc (esbc-mod-table-modification)# sip header-pattern 'Diversion'

vesbc (esbc-mod-table-modification)# sip method type Invite

vesbc (esbc-mod-table-modification)# exit

vesbc(esbc-mod-table)# exit

#MNprBA3aTb Tabnuuy mMoauduKaToOpoB K Mcxoaswemy TpaHKy TRUNK_OUT:
vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# mod-table sip out MODTABLE_OUT

#NpYMEHUTb M NOATBEPAUTb U3MEHEeHUS :
vesbc(config-esbc-trunk-sip)# do commit
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Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Mocne BHeceHus n3MmeHeHuin B KoHdourypauuio ¢ TRUNK_IN npuxoaut cnepytowmii INVIITE:

INVITE sip:24001@192.168.80.129:5080 SIP/2.0

Via: SIP/2.0/UDP 192.168.80.26:5070;rport;branch=z9hG4bK-473191-1-1
From: test <sip:24001@192.168.80.26:5070>;tag=1
To: sut <sip:23002@192.168.80.129:5070>

Call-ID: 1-473191@192.168.80.26

Cseq: 1 INVITE

Contact: <sip:24001@192.168.80.26:5070>
Max-Forwards: 70

Diversion: <sip:111l1l1l@test.loc>;reason=time-of-day
Subject: Performance Test

Allow: INVITE, ACK, BYE, CANCEL, UPDATE, SUBSCRIBE
Content-Type: application/sdp

Content-Length: 118

[SDP]...

Ha TRUNK_OUT oTtnpasnsetcs yxe mogmdunumpoBaHHbiii INVITE ¢ nsmeHeHHbIM 3aronoskom From n 6e3
3arosnoska Diversion:

INVITE sip:23002@192.168.80.26:5080 SIP/2.0

Via: SIP/2.0/UDP 192.168.80.129:5080;rport;branch=z9hG4bKPjbURYAQZxa2m1lzsT6x.s6RQ280NE4EifS
Max-Forwards: 70

From: "11111" <sip:24001@192.168.80.129>;tag=3f17n8XBMrh6vjCcB0360gz6QX4BTDCo
To: "sut" <sip:23002@192.168.80.26>

Contact: <sip:24001@192.168.80.129:5080>

Call-ID: bbf5db1c228015eecddfe@d7079ce876

CSeq: 8798 INVITE

Allow: PRACK, SUBSCRIBE, NOTIFY, REFER, INVITE, ACK, BYE, CANCEL, UPDATE
Supported: 100rel, replaces

Content-Type: application/sdp

Content-Length: 119

[SDP]...

Mpumep 2. XpaHeHMe NepeMeHHbIX B Te4eHue ceccum

Cxema:

[ TRUNK_IN(MODTABLE_IN) ESBC TRUNK_OUT)

B koHburypaummn ectb ABa TpaHka, HacTpoeHa MapLupyTusauus. Bbi3os, kotopblii npuxoant n3 TRUNKLIN,
yxoaut B TRUNK_OUT. N3 TRUNK_IN npuxoaut INVITE c 3aronoskom Route. TpebyeTtcs, 4To6bl 3Ha4eHne
3aronoska Route 13 INVITE 6b110 go6asneHo B 3aronosok INVITE_Route 3anpoca BYE.
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vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3pgaHue Tabnuupl mogmdukaTopo MODTABLE_IN:
vesbc(config-esbc)# mod-table sip MODTABLE_IN
vesbc (esbc-mod-table)#

#lo6aBneHne B Tab6nMLy MOAWGMKATOPOB MpaBwuia copy A5 KONMPOBAHWS 3HAueHWs 3arosioBka Route B

nepemMeHHyl route:
vesbc (esbc-mod-table)# mod 0 copy
vesbc (esbc-mod-table-modification)#

#BblbOp 3anpoca, B KOTOpOM OyaeT mcnonb3oBaTbcs mogudukaTop copy (B AaHHOM criydae INVITE):

vesbc (esbc-mod-table-modification)# sip method type Invite

#YKasaTb Ha3BaHWe 3arosioBKa, M3 KOTOPOro Heo6Xo4MmMO KonupoBaTb 3HaydeHue (B AaHHOM ciy4ae

Route):
vesbc (esbc-mod-table-modification)# sip header-pattern Route

#YKazaTb COJEepXuMOoe 3arofioBKa, MNpy COBMAafeHWM C KOTOpbiM GyAeT BhIMO/IHEHO KOMMpoBaHue B
nepemMeHHyw. B nepemeHHyw 6ygeT cKomvMpoBaHa Ta 4yacTb 0T60Opa, KoTopas ykKa3aHa B CKOGKax:

vesbc (esbc-mod-table-modification)# value-pattern '(.+)'

#YKazaTb MepeMeHHyl, B KOTOpyl O6yAeT CKOMWpPOBaHO 3HauyeHWe, yKasaHHoe B CKo6GKax, B npumepe - (.

+):
vesbc (esbc-mod-table-modification)# variable-str 'route'
vesbc (esbc-mod-table-modification)# exit

#lobaBneHne B Tabnuuy moaupukatopoB npasuna add ana gobasneHuss 3aronoBka INVITE_Route B BYE:

vesbc (esbc-mod-table)# mod 1 add

#BblbOp 3anpoca, B KOTOpom 6ygeT mcnonb3oBaTbcs mogudukaTtop add (B gaHHom cny4vae BYE):

vesbc (esbc-mod-table-modification)# sip header-pattern 'INVITE'

#Ha3BaHue gob6aBnseMoro 3arosioBka:
vesbc (esbc-mod-table-modification)# header name INVITE_Route

#YKazaTb 3HauyeHue 3aronoBka (nepemeHHas route):

vesbc (esbc-mod-table-modification)# header value '${route}’
vesbc (esbc-mod-table-modification)# exit
vesbc(esbc-mod-table)# exit

#MNpnBA3aTb Tabnuuy moandMKaToOpoB K BxoAswemy TpaHky TRUNK_IN:
vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# mod-table sip in MODTABLE_IN

#NPUMEHUTL U NOATBEPAUTL U3MEHEHUA:
vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash.
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Commit timer started, changes
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Mocne BHeceHus n3MmeHeHuin B KoHdurypauuio ¢ TRUNK_IN npuxoaut cnepgytowmii INVIITE:

INVITE sip:23002@192.168.113.195:5060 SIP/2.0
Via: SIP/2.0/UDP 192.168.113.190:5061;rport;branch=z9hG4bK-1142789-1-1
From: "24001" <sip:24001@192.168.113.195>;tag=1
To: "23002" <sip:23002@192.168.113.195:5060>
Call-ID: 1-1142789@192.168.113.190

Cseq: 1 INVITE

Contact: <sip:24001@192.168.113.190:5061>
Max-Forwards: 70

Subject: Performance Test

Allow: INVITE, ACK, BYE, CANCEL

Content-Type: application/sdp

Test_header: string old_value

Test2_header: another string

Test2_header: t"et

Test2_header: t'et

Test2_header: 1234

Test3_header: temporary data

Route: <sip:192.168.113.195>

Supported: timer

Content-Length: 142

[SDP]...

MopgudpmumpoBaHHblii 3anpoc BYE, otnpaBneHHbiii ¢ TRUNK_IN Ha TRUNK_OUT, cogepXxuT 3arosioBok
INVITE_Route co 3HaueHunem 3aronioBka Route 13 3anpoca INVITE:

BYE sip:23002@192.168.113.190:5063;transport=UDP SIP/2.0

Via: SIP/2.0/UDP 192.168.113.195:5060;rport;branch=z9hG4bKPja999d007-7d87-46f7-98ca-
dcc40ee3188e

Max-Forwards: 70

From: "24001" <sip:24001@192.168.113.195>;tag=a25bc557-78fd-4a9¢c-871d-87099fbfc9ce
To: "23002" <sip:23002@192.168.113.190>;tag=14

Call-ID: 38a3fddd817f6b738707b2lee5felc7d

CSeq: 10588 BYE

Allow: INVITE, ACK, BYE, CANCEL

INVITE_Route: <sip:192.168.113.195>

Content-Length: 0

[SDP]...

MNpumep 3. CUHXPOHM3ALUA NEPEMEHHbIX MeXAY NnieyamMmu Bbi3oBa

Cxema:

(_ TRUNK_IN(MODTABLE_IN_TRUNK_IN) ESBC TRUNK_OUT(MODTABLE_OUT_TRUNK_OUT )

B koHburypaumm ectb ABa TpaHka, HacTpoeHa MapLupyTusauus. Bbi3os, koTopbli npuxognt n3 TRUNKLIN,
yxoant B TRUNK_OUT. 3 TRUNK_IN npuxoguT INVITE ¢ 3aronoskom Test_header. Tpebyetcs, ncnonb3ys
TO/NIbKO NMEepPEMEHHYI0 varl, ckonupoBaTtb 3HadeHue 3aronioBka Test_header n3 INVITE Ha nepsom nneuve,
BCTaBWTb ero B 3arosioBok Test_header_INVITE B otBeTe 180 Ha BTOPOM njieye, CKONMPOBATb 3HAYeHVe
3aronoBka Test_header n3 otseta 200 Ha BTOpOM nsieve 1 BCTaBUTb €ro B 3arosioBok Test_header_200 B
3anpoc BYE Ha nepsom nneve.
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vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3gaHue Tabnuupl moaudmkaTopoB MODTABLE_IN_TRUNK_IN ans moauoukauuii Ha nepBom nnedve:
vesbc(config-esbc)# mod-table sip MODTABLE_IN_TRUNK_IN
vesbc (esbc-mod-table)#

#/lo6aBneHne B Tabnuuy MoAMOUKATOPOB MpaBuaa copy A/ KONMPOBaHWS 3HauyeHWs 3arosioBka Test_header
B MepeMeHHyl varl:

vesbc (esbc-mod-table)# mod 0 copy

vesbc (esbc-mod-table-modification)#

#BblbOp 3anpoca, B KOTOpOM OyaeT mcnonb3oBaTbcs mogudukaTop copy (B AaHHOM criydae INVITE):
vesbc (esbc-mod-table-modification)# sip method type Invite

#YKasaTb Ha3BaHue 3aronoBka, M3 KOTOPOro HeO6XOAMMO KOMMPOBaTb 3HayeHue (B AaHHOM ciy4vae
Test_header):
vesbc (esbc-mod-table-modification)# sip header-pattern Test_header

#YKazaTb CO/[EPXMMOE 3arosioBKka, Mpy COBMafeHUun C KOTOpbM 6yAeT BbINMO/HEHO KOMuWpoBaHMe B
nepemMeHHyl. B nepemeHHyw 6yaeT CKonupoBaHa Ta 4yacTb oT6opa, KoTopas ykasaHa B CKOGKax:
vesbc (esbc-mod-table-modification)# value-pattern '(.+)'

#YKa3zaTb MNepeMeHHyWw, B KOTOpyw OyaeT CKOMMPOBAHO 3Ha4deHuWe, yKalaHHOe B CKobKkax, B npumepe - (.
+):

vesbc (esbc-mod-table-modification)# variable-str 'varl'

vesbc (esbc-mod-table-modification)# exit

#lobaBneHne B Tabnuuy moandukatopoB npaBuna add ansg gobasneHus 3aronoBka Test_header_180 B BYE:
vesbc (esbc-mod-table)# mod 1 add

#BblbOp 3anpoca, B KOTOpom 6ygeT mcnonb3oBaTbcs mogudukaTtop add (B gaHHom cny4vae BYE):
vesbc (esbc-mod-table-modification)# sip method type Bye

#Ha3BaHue gob6aBnseMoro 3arosioBka:
vesbc (esbc-mod-table-modification)# header name Test_header_200

#YKazaTb 3HauyeHue 3aronoBka (nepemeHHas varl):

vesbc (esbc-mod-table-modification)# header value '${varil}'
vesbc (esbc-mod-table-modification)# exit
vesbc(esbc-mod-table)# exit

#MNpnBA3aTb Tabnuuy moandMKaToOpoB K BxoAswemy TpaHky TRUNK_IN:
vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# mod-table sip in MODTABLE_IN_TRUNK_IN
vesbc(config-esbc-trunk-sip)# exit

#Co3gaHue Tabnuupl moaudmkaTopoB MODTABLE_IN_TRUNK_OUT ans moauéoukauuii Ha BTOPOM Mjiedve:
vesbc(config-esbc)# mod-table sip MODTABLE_IN_TRUNK_OUT
vesbc (esbc-mod-table)#

#lobaBneHne B Tabnuuy MoAudMKATOPOB MNpasBwuia copy AN KONMMPOBaHUS 3HayeHWs 3arofioBka Test_header
B MepemMeHHylo varl:
vesbc (esbc-mod-table)# mod 0 copy

vesbc (esbc-mod-table-modification)#

#BblbOp oTBETa, B KOTOpPOM OyAeT MCMonb3oBaTbCA MoaudukatTop copy (B AaHHOM cny4vae 200):
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vesbc (esbc-mod-table-modification)# sip response-pattern 200

#YKazaTb Ha3BaHMe 3arosioBKka, M3 KOTOPOro Heo6x0AMMO KOMWpoBaTb 3HayeHue (B AaHHOM cry4vae
Test_header):
vesbc (esbc-mod-table-modification)# sip header-pattern Test_header

#YKasaTb COAEpXUMoe 3arosioBka, MNMpu COBMafeHUM C KOTOPbIM GYAEeT BbLINOMHEHO KOMMpoBaHue B
rnepemMeHHylo. B mnepemeHHylo 6yAeT cKonupoBaHa Ta 4dacTb oT6opa, KoTopasi yKa3daHa B CKo6Kax:
vesbc (esbc-mod-table-modification)# value-pattern '(.+)'

#YKazaTb MEpeMeHHyl, B KOTOpyw OyAeT CKOMMPOBaHO 3HayeHue, yKalaHHoe B CKobKax, B npumepe - (.
+):

vesbc (esbc-mod-table-modification)# variable-str 'varl'

vesbc (esbc-mod-table-modification)# exit

#JlobaBneHne B Tabnuuy moaudukaTopoB npasuna add gna go6aBneHua 3aronoBka Test_header_INVITE B
180:
vesbc (esbc-mod-table)# mod 1 add

#BblOOp OoTBeTa, B KOTOpPOM 6yAeT ucrnonb3oBaTbcsa Moaudukatop add (B gaHHOM crydyae 180):
vesbc (esbc-mod-table-modification)# sip response-pattern '180'

#Ha3BaHue gob6aBnseMoro 3arosioBka:
vesbc (esbc-mod-table-modification)# header name Test_header_INVITE

#YKasaTb 3HaueHue 3aronoBka (nepemeHHas varl):

vesbc (esbc-mod-table-modification)# header value '${varl}'
vesbc (esbc-mod-table-modification)# exit

vesbc (esbc-mod-table)# exit

#NpnBaA3aTb Tabnuuy moauduKaTopoB K BxoAaswemy TpaHKy TRUNK_OUT:
vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# mod-table sip in MODTABLE_IN_TRUNK_OUT

#NPUMEHUTL U NOATBEPAUTL U3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Mocne BHeceHnst nameHeHnin B KoHdurypauuio ¢ TRUNK_IN npuxoant cneayrowmii INVIITE, 3HaueHne
3aronoska Test_header konupyeTtcs B nepeMeHHyto varl:
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INVITE sip:23002@192.168.113.195:5060 SIP/2.0
Via: SIP/2.0/UDP 192.168.113.190:5061;rport;branch=z9hG4bK-1151121-1-1
From: "24001" <sip:24001@192.168.113.195>;tag=1

To:

"23002" <sip:23002@192.168.113.195:5060>

Call-ID: 1-1151121@192.168.113.190

Cseq: 1 INVITE

Contact: <sip:24001@192.168.113.190:5061>
Max-Forwards: 70

Subject: Performance Test

Allow: INVITE, ACK, BYE, CANCEL
Content-Type: application/sdp
Test_header: INVITE

Supported: timer

Content-Length: 142

[SDP]...

ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

MopgudpmumposaHHbii otBeT 180 Ringing, otnpasneHHblit ¢ TRUNK_OUT Ha TRUNKL_IN, cogepxuTt 3arosioBok

Test_header_INVITE co 3HaueHeM 13 nepemeHHoli varl:

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP
192.168.113.190:5061;rport=5061;received=192.168.113.190;branch=z9hG4bK-1152099-1-1
Call-ID: 1-1152099@192.168.113.190

From: "24001" <sip:24001@192.168.113.195>;tag=1
"23002" <sip:23002@192.168.113.195>;tag=e782be58-9527-409a-8c9f-de4f32d8fdb2
CSeq: 1 INVITE

To:

Contact:

Allow: INVITE, ACK, BYE, CANCEL, UPDATE
Warning: warning

Test_header_INVITE: INVITE
Content-Length: 0

[SDP]...

<sip:23002@192.168.113.195:5060; transport=udp>

Hanee ¢ TRUNK_OUT Ha TRUNK_IN npuxogut otBeT 200 OK, 3HaueHue 3aronoBka Test_header konvpyetcs B
nepemeHHyto vart:

SIP/2.0 200 OK
Via: SIP/2.0/UDP 192.168.113.195:5060;rport;branch=z9hG4bKPjf8b5024e-425d-434c-83ea-
e315a365644a

From:
To:

"23002" <sip:23002@192.168.113.190>;tag=1

Call-ID: e5e140176f2119a643b0504e9afa69bb
CSeq: 1446 INVITE

Contact:

Allow: INVITE, ACK, BYE, CANCEL, UPDATE
Test_header: 200 OK

Warning: warning

Min-Expires: 300

Supported: 100rel, timer, replaces, qwe
Require: 100rel, answermode
Content-Type: application/sdp
Content-Length: 166

[SDP]...

<sip:23002@192.168.113.190:5063;transport=UDP>

"24001" <sip:24001@192.168.113.195>;tag=9ca5b465-69ee-4d19-8891-6d99cc8d7b2c
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MoandguumpoBaHHbIii 3anpoc, otnpasneHHbiin ¢ TRUNK_IN Ha TRUNK_OUT, coaepXuT 3aro/ioBoK
Test_header_200 co 3HaueHVeM 13 nepemMeHHol varl:

BYE sip:23002@192.168.113.190:5063;transport=UDP SIP/2.0

Via: SIP/2.0/UDP 192.168.113.195:5060;rport;branch=z9hG4bKPj091e9a98-54a1-4631-
a024-6fe968fabbas

Max-Forwards: 70

From: "24001" <sip:24001@192.168.113.195>;tag=9ca5b465-69ee-4d19-8891-6d99cc8d7b2c
To: "23002" <sip:23002@192.168.113.190>;tag=1

Call-ID: e5el140176f2119a643b0504e9afa69bb

CSeq: 1447 BYE

Allow: INVITE, ACK, BYE, CANCEL

Test_header_200: 200 OK

Content-Length: 0

[SDP]...

Ncnonb3oBaHue CUCTEMHbIX NepeMeHHbIX

B ESBC nogaep»xaHo MCrnosib30BaHNe CUCTEMHbIX NepeMeHHbIX B MoandmkaTopax replace (none replacement)
n add (none header value).

CNUCOK CUCTEMHBIX NepeMeHHbIX, KOTOPbIe MOXHO MCMOMb30BaTb NPU MoAgncUKaLum:

+ LOCAL_DOMAIN — nokanbHblii IOMEH;

+ LOCAL_ADDR — nokanbHbliit IP-agpec, ceityac 1o xe camoe, 4to LOCAL_HOST;
* LOCAL_HOST — nokanbHblin goMmeH nnu IP-agpec;

* LOCAL_PORT — nokanbHblii Nopr,

* REMOTE_DOMAIN — nomeH yaanéHHon CTOPOHbI;

* REMOTE_ADDR — IP-appec yaanéHHoWn CTOPOHbI;

* REMOTE_HOST — pomeH nnu IP-agpec yaanéHHol CTOPOHbI;

* REMOTE_PORT — nopT yaanéHHoh CTOPOHbI;

 IFACE_TYPE — 1vn uHtepdeiica (TRUNK nnu USER);

* IFACE_ID — uncnoBoi ngeHtudukarop nHtepdeiica;

* IFACE_LNAME — vma nHtepdeiica;

+ VERSION — Bepcus ESBC (x.y.z.patch);

« TIMESTAMP — Tekyllee Bpemsi B CEKyHax (3ano/iHAeTcsl Ha MOMEHT NpUMeHeHVs1 MoanduKaLmm).

CurHTaKcuC o6palleHns K CUCTEMHbIM NepeMeHHbIM:
${VAR_NAME}

Cxema:

TRUNK_IN TRUNK-OUT(MODTABLE_OUT) |

B koHurypaumm ectb ABa TpaHKa, HacTpoeHa MapLupyTunsaums. Bbi3os, koTopblii npuxoant n3 TRUNK_IN,
yxoauT B TRUNK_OUT. Tpebyetcs, utobbl B 3anpoce INVITE, koTopbliii otnpasnsetca B TRUNK_OUT,
fob6asnsancs 3aronosok Call-Info ¢ nHcbopmaumen 06 MeHn TpaHka, Ha KOTOpPbI OTNpaB/iseTcs 3anpoc, n
Bepcueit ESBC.
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vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3pgaHue Tabnuupl mogmudukaTopoB MODTABLE_OUT:
vesbc(config-esbc)# mod-table sip MODTABLE_OUT
vesbc (esbc-mod-table)#

#Co3pgaHne mogudpmkatopa add gnsa pgobasneHms 3aronoska Call-Info:
vesbc (esbc-mod-table)# mod 0 add
vesbc (esbc-mod-table-modification)#

#BblbOp 3anpoca, B KOTOpom OygeT mucnonb3oBaTbcsa mogudmkatop add (B gaHHOM cnydae INVITE):
vesbc (esbc-mod-table-modification)# sip method type Invite

#YKazaTb Ha3BaHMe 3arofioBkKa, KOTOpPLIA 6yaeT n06GaB/eH:
vesbc (esbc-mod-table-modification)# header name 'Call-Info'

#YKazaTb CO/[EPXMMOE 3arosioBKa C WCMO/b30BAHUEM CUCTEMHbIX MEepPeMEHHbIX :

vesbc (esbc-mod-table-modification)# header value 'call to ${IFACE_NAME}; ESBC version: $
{VERSION}'

vesbc (esbc-mod-table-modification)# exit

#MNpnBaA3aTb Tabnuuy mMoauduKaToOpoB K Mcxoaswemy TpaHky TRUNK_OUT:
vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# mod-table sip out MODTABLE_OUT

#NPUMEHUTL U NOATBEPAUTL U3MEHEHUA:

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.
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Mocne BHeceHus n3MmeHeHuin B KoHdurypauuio ¢ TRUNK_IN npuxoaut cnepgytowmii INVIITE:

INVITE sip:23002@192.168.80.135:5060 SIP/2.0

Via: SIP/2.0/UDP 192.168.80.27:5061;rport;branch=z9hG4bK-2122485-1-1
From: "24001" <sip:24001@192.168.80.27:5061>;tag=1
To: "23002" <sip:23002@192.168.80.135:5060>
Call-ID: 1-2122485@192.168.80.27

Cseq: 1 INVITE

Contact: <sip:24001@192.168.80.27:5061>
Max-Forwards: 70

Subject: Performance Test

Allow: INVITE, ACK, BYE, CANCEL

Content-Type: application/sdp

Content-Length: 138

[SDP]...

Ha TRUNK_OUT otnpaBnsietcs yxe moanduumpoaHHsbiii INVITE ¢ 3aronoskom Call-Info, koTopbliii cogepxmT
MNMS BbI3blBaeMOli CTOPOHbI 1 Bepcuto ESBC:

INVITE sip:23002@192.168.80.27:5063 SIP/2.0

Via: SIP/2.0/UDP 192.168.80.135:5060;rport;branch=z9hG4bKPj69d21930-f472-4e64-8555-6b68a532deae
Max-Forwards: 70

From: "24001" <sip:24001@192.168.80.135>;tag=f3db1lc01-0c06-45cf-8b4d-a233070ae693
To: "23002" <sip:23002@192.168.80.27>

Contact: <sip:24001@192.168.80.135:5060;transport=udp>

Call-ID: 977eea@9afecfc44932d4d9clb2eebl5

CSeq: 6757 INVITE

Allow: INVITE, ACK, BYE, CANCEL

Supported: 100rel, replaces, ice, timer

Call-Info: call to TRUNK_OUT; ESBC version: 1.6.0.0085

Content-Type: application/sdp

Content-Length: 141

[SDP]...

Wcnonb3oBaHue ycnosuii B mogudmkaropax
B ESBC nogaepxaHo ncnonb3oBaHue ycnoBuin Bo Bcex Tunax SIP-moaudimnkaropos.

YCNoBUSt MOXHO 3a/aTb B HAaCTpOiikax MoaudvkaTopa. Ycnosve onpeaensietcs AByMs napameTpamm —
3arofIoBKOM, CoZlepXuMoe KoToporo 6yaeT npoBepsitbes (sip header-pattern) 1 3HaueHnem 3aronoBka, KOTopoe
Heo6X0MMO A/1s1 BbiNoNHeHUs ycnosus (value-pattern).

Ecnu B HacTpoiikax mogudmkaTopa 3a4aHo yc/ioBue, To nepes NnpuMeHeHrem moaudmkaumm SIP-coobLleHve
NpoBepsieTCcsl Ha COOTBETCTBUE YC/I0BUI0. ECNv yCNoBuUiA HECKOMBKO, TO AN18 NPUMEHeHUs MoandukaLmm
HEO6XOIMMO BbINO/THEHME BCEX YC/IOBUIA.

Cxema:

TRUNK_IN TRUNK-OUT(MODTABLE_OUT) |

B koHdurypaumm ectb 2 TpaHka. Bbizos, noctynatowmii ¢ TRUNK_IN, mapwipytusnpyetca 8 TRUNK_OUT.
TpebyeTtcs ckonmpoBaTtb Noc/eAHo undpy Homepa 13 From v BcTaButb eé B 3aronioBok X-Test-Header npu
yC0BMK, UTO 2-as undpa B Homepe u3 To paBHa 8.

106



ESBC-3200, vESBC. PykKoBOACTBO MO 3KCrniyarawmm

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3pgaHue Tabnuupl mogmudukaTopoB MODTABLE_OUT:
vesbc(config-esbc)# mod-table sip MODTABLE_OUT
vesbc (esbc-mod-table)#

#Co3gaHue moandmkaTopa copy [ANS KONUPOBaHWS MocreAHeid uuopbl M3 3aronoBka From B MepemMeHHyw:
vesbc (esbc-mod-table)# mod 0 copy
vesbc (esbc-mod-table-modification)#

#BblbOp 3anpoca, rge 6ygeT NPoM3BOAUTLCS MOUCK 3arosioBKa W KonuMpoBaHWe 3HadeHua (wboi 3anpoc):
vesbc (esbc-mod-table-modification)# sip method pattern '.x'

#YKa3aTb 3arosoBOK, COAEPXMMOE KOTOpOoro 6yneT CKOMMPOBAHO:
vesbc (esbc-mod-table-modification)# sip header-pattern 'From'

#YKazaTb CO/[EPXMMOE 3arosioBKa, KOTOPOE HYXHO CKOMMpoBaTb B MEpPeMeHHyk (nocnegHss uuppa Homepa) :
vesbc (esbc-mod-table-modification)# value-pattern '(.)@'

#YKazaTb Ha3BaHWe MepPemMeHHOoi, B KOTOpPOili 6yAeT XpPaHUTbCS CKOMUPOBAHHOE 3HaudeHue:
vesbc(esbc-mod-table-modification)# variable-str 'var'
vesbc (esbc-mod-table-modification)# exit

#Co3pgaHne mogudpmkatopa add gng gobaBneHus 3aronoBka X-Test-Header:
vesbc (esbc-mod-table)# mod 1 add
vesbc (esbc-mod-table-modification)#

#BblbOp 3anpoca, B KOTOpom 6ygeT ucnonb3oBaTbcs mogudmkatop add (nwbol 3anpoc):
vesbc (esbc-mod-table-modification)# sip method pattern '.x'

#YKazaTb Ha3BaHMe 3aronioBkKa, KOTOpbIA 6yaeT noGaB/eH:
vesbc (esbc-mod-table-modification)# header name X-Test-Header

#YKazaTb CO/[EPXMMOE 3arosioBKa C WCMO/Ib30BAHUEM CUCTEMHbIX MEePEeMEHHbIX :
vesbc (esbc-mod-table-modification)# header value '${var}'

#Co3gaTb yc/ioBUe MoAUGUKALIAN :
vesbc (esbc-mod-table-modification)# condition 0

#YKa3aTb 3arosioBOK, COAEPXMMOE KOTOporo 6yneT MpoBepATbCS:
vesbc (esbc-mod-table-modification-condition)# sip header-pattern 'To'

#YKazaTb 3aro/loBOK, COAEpXuMoe KOToporo 6yaeT npoBepsaTbcs (BTopas uudpa B HOMeEpe A0/KHA ObiThb
paBHa 8):

vesbc (esbc-mod-table-modification-condition)# value-pattern '.xsip:.(8).x*'

vesbc (esbc-mod-table-modification-condition)# exit

#MNprBA3aTb Tabnuuy mMoauduKaToOpoB K Mcxoaswemy TpaHKy TRUNK_OUT:
vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# mod-table sip out MODTABLE_OUT

#NPUMEHUTL U NOATBEPAUTL U3MEHEHUA:

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm
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Configuration has been confirmed. Commit timer canceled.
Mocne BHeceHns nameHeHnin B KoHdurypauuto ¢ TRUNK_IN npuxoant cnegytowmii INVIITE:

INVITE sip:18345@192.168.113.195 SIP/2.0

Via: SIP/2.0/UDP 192.168.113.190:5062;rport;branch=z9hG4bKxrnczyxm
Max-Forwards: 70

To: <sip:18345@192.168.113.195>

From: "23001" <sip:23001@192.168.113.195>;tag=bmxas

Call-ID: 977eea@9afecfc44932d4d9clb2eebl5s

CSeq: 161 INVITE

Contact: <sip:23001@192.168.113.190:5062;transport=udp>
Content-Type: application/sdp

Allow: INVITE,ACK,BYE,CANCEL,OPTIONS,REFER,NOTIFY,SUBSCRIBE,INFO,MESSAGE
Supported: replaces,norefersub

User-Agent: Twinkle/1.10.2

Content-Length: 179

[SDP]...

Btopas uudpa B HoMepe 13 3aronoska To paBHa 8, ycnoBue BbINOMHEHO, MOAMdIMKaLMA BbINO/IHAETCA. Ha
TRUNK_OUT otnpasnsietca yxe mogucumumposaHHbiii INVITE ¢ 3aronoskom X-Test-Header, koTopblit
COZePXUT nocneaHo uudpy Homepa A (1):

INVITE sip:18345@192.168.113.190:5461 SIP/2.0

Via: SIP/2.0/UDP

192.168.113.195:5060; rport;branch=z9hG4bKPj5bfall162-6ccf-41lel-9aff-4d3cf8fe9511
Max-Forwards: 70

From: "23001" <sip:23001@192.168.113.195>;tag=9b1f5ca8-001a-4165-98ba-c7603d2bcOb2
To: <sip:18345@192.168.113.190>

Contact: <sip:23001@192.168.113.195:5060;transport=udp>

Call-ID: 771e99b84559038bd9a784c3a7360db3

CSeq: 1753 INVITE

Allow: INVITE, ACK, BYE, CANCEL, OPTIONS, REFER, NOTIFY, SUBSCRIBE, INFO, MESSAGE
Supported: 100rel, replaces, ice, norefersub

X-Test-Header: 1

Content-Type: application/sdp

Content-Length: 181

[SDP]...
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9.9 Hacrtpoiika SIP-npoduneii

B SIP-npochune HacTpamBaeTcs KoHpurypaumsa obumx napametpos SIP. Mpodunb ncnonb3yercsa B TpaHkKax,
TpaHK-rpynnax n aboHeHTCKNX nHTepdericax.
B Tekywei Bepcum MO nogaepxaHsl cneayroLme HacTponKu:

* KOHTpO/b AOCTYMHOCTM Hanpas/eHus;

+ Cnucok npuuunH 01601 A1 Nepexoia Ha CreayloLlee HanpasieHue;
+ oBegeHne Npy NnepeHanpasneHuy;

* UrHopuposaHue OPTIONS;

+ Talimepsl SIP-ceccuii (RFC 4028);

+ TpaH3uTt coobLieHunin ISUP gna pabotbl B pexume SIP-T/SIP-I

OnucaHue Bcex kKoMaHp, Ans HacTpoiikn SIP-npochuneit npusegeHo B pasgene Hactpoiiky SIP-npodunns.

9.9.1 KoHTpOsnb AOCTYNHOCTN HanpaB/ieHUs

Vcnonb3yeTcs Ans nepvoamnyeckoii oTnpasky keep-alive coo6LLEHNIT AN KOHTPO/S COCTOSAHUSI BCTPEYHOIA
CTOPOHBI.

B Ttekyuwien Bepcum MO B kayecTBe keep-alive coobuieHnin ncnonblyetcs meton OPTIONS.

Mo ymonuaHuto keep-alive He ncnonb3yetcs. N5 BKIKYEHUS HEOGXOAMMO UCNONb30BaTL KOMaHay keepalive
enable B SIP-npochmne.

KoHTponb ocyuiectensierca nytem otnpasku coobuieHnii OPTIONS ¢ 3agaHHbIMU MHTEpPBasilaMn SUCCESS-
interval (no ymonuanuto 60 cek.) u failed-interval (no ymonuaxuio 20 cexk.).

Anroputm pa6oThbl:

Coob6ueHne OPTIONS oTnpaBnsieTcsl TONbKO B Cyyae, Korga B TpaHke OTCYTCTBYET akTMBHOCTbL SIP nocne
OKOHYaHUs nepuopga success-interval. T. e. B c/iyvae ecnv yepes TpaHK NPOXOAAT BbI30Bbl C 60/1bLUEN
4acTOoTOW, YeM yKaszaHO B HacTpoiike success-interval, To coobuieHns OPTIONS He 6yayT oTnpaBnaTbCs Ha
BCTPEYHYIO CTOPOHY, T. K. O4EBUAHO, YTO HanpasneHne AOCTYNHO. Ec/in nocne nocnegHero otnpas/ieHHOro Uan
nony4yeHHoro coo6uieHns SIP npoluen nepuog, paBHbIn success-interval, To otnpasnsietcss OPTIONS. Mpu
nosly4yeHnn oTBeTa Ha Hero (C /1106bIM CTaTyCc-KOA0M) HanpaB/ieHNe cuMTaeTcs A0CTYNHbIM. CO06LLEHUS
OPTIONS 6yayT oTnpaBnaTbCs € Nepnoaom success-interval 0 TOro MOMeHTa, Noka IM60 He NOSIBUTCS
akTuBHOCTb SIP, 60 He 6yayT nonyyeHsl 0TBEThI Ha oTnpasieHHble OPTIONS. Ecnin He ByaeT OTBETOB Ha
OPTIONS, TpaHk cumMTaeTtcst HeoCTyNHbIM, 1 coobueHns OPTIONS 6yayT otnpaBnaTbcs ¢ nHTepBasioMm failed-
interval 4o Tex Nop, Noka TpaHK CHOBAa He CTaHeT AOCTYMHbIM.
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Mpumep HACTPOIKU:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3gaTb SIP-npodunb NEW_SIP_PROFILE:
vesbc(config-esbc)# sip profile NEW_SIP_PROFILE
vesbc(config-esbc-sip-profile)#

#BKMOYNTb KOHTPOAb AOCTYMHOCTW:
vesbc(config-esbc-sip-profile)# keepalive enable
vesbc(config-esbc-sip-profile)#

#HacTponTb MHTEpBasbl KOHTPONSA:

vesbc(config-esbc-sip-profile)# keepalive success-interval 120
vesbc(config-esbc-sip-profile)# keepalive failed-interval 30
vesbc(config-esbc-sip-profile)#

vesbc(config-esbc-sip-profile)# exit
vesbc (config-esbc)#

#MNpuBsasaTb SIP-npodunb K TpaHKy TRUNK_OUT:
vesbc(config-esbc)# trunk sip NEW_TRUNK
vesbc(config-esbc-trunk-sip)# sip profile NEW_SIP_PROFILE
vesbc (config-esbc-trunk-sip)#

#NpUMEHNTb M NOATBEPANTb W3MEHEHUS:

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

@ nNpu rcnonbsosaHny SIP-NPOGNA C BKIOUYEHHBIM KOHTPOMEM JOCTYMHOCTY, AN a60HEHTCKUX
nHtepdpeicos otnpaska OPTIONS ocyLecTBnsATbCA He ByaeT. [laHHas HacTpoika ncnosb3yeTcs
TOJIbKO /11 KOHTPONSA TPaHKOB.

9.9.2 Cnucok NpuUuYnH OTGOA ANA Nepexoa Ha cneaylouiee HanpaBeHue

Cnucok npuyunH oTbost ANs ykasaHus crtatyc-kogoB oTBeToB SIP, No koTopbiM 6yAeT OCYyLECTBNATLCS
nepemapLLpyTU3aLmMs BbI30OBOB 1 PerucTpauuii Ha anbTepHaTMBHOE HanpaBneHue (Crneayowmii TpaHk B
TPaHKOBOIA rpynne/cneaytoliee npasuio B Tabnvue MapLupyTmsaumm).

Mpu co3gaHnn Macku As1si CNnMcka MOXXHO UCNob3oBaTth perynspHbie BbipaxeHns PCRE.

Mpumep ncnonb3oBaHUA:

RULE_1 }—{ TRUNK-GROUP |

TRUNK_2

ROUTE_TABLE

( RULE_2 }—{ TRUNK_3 |
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B Tabnuue mapwpyTtusayum Asa npasuna, nepsoe — HanpasnseT Bbi3oB B TRUNK_GROUP, BTopoe —
HanpasnseT Bbi30B B TRUNK_3.

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paTb CNUCOK OTBETOB:
vesbc(config-esbc)# cause-list sip LIST
vesbc(config-esbc-cause-list-sip)#

#Co3paTb MackKy, Mo KOTOpoi 6yayT oTbupaTbCsA OTBeTbH AN MepemapupyTu3auuu:
vesbc (config-esbc-cause-list-sip)# cause-mask 404
vesbc(config-esbc-cause-list-sip)# exit

#Co3pgaTb SIP-npodunb, NpmMBA3aTb CAUCOK K SIP-npodwunio:
vesbc(config-esbc)# sip profile SIP-PROFILE
vesbc(config-esbc-sip-profile)# cause-list LIST
vesbc(config-esbc-sip-profile)# exit

#MNpuBsA3aTb K TpaHKoBOW rpynne TRUNK-GROUP SIP-npod¢wnb:
vesbc(config-esbc)# trunk-group TRUNK-GROUP

vesbc (config-esbc-trunk-group)# sip profile SIP-PROFILE
vesbc (config-esbc-trunk-group)#

#NpUMEHNTb N NOATBEPANTb W3MEHEHUS:

vesbc (config-esbc-trunk-group)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc (config-esbc-trunk-group)# do confirm

Configuration has been confirmed. Commit timer canceled.

Bxogsawumii BbI30B HAUMHAET MapLIpyTU3npoBaTsCs No Tabnuue mapwpytusauum (ROUTE_TABLE). B
pesynsrare BbI30oB MapLupyTusupyetcsa no npasuny RULE_T Ha TRUNK_GROUP un ottyga B TRUNK_T. TRUNK_T
HeJOCTYyreH, BbI30B OTOMBAETCA Mo ucteyeHnn Timer B, u nponcxogunt nepemapLupytusaumsa Ha TRUNK_2
(cnepytownii TpaHk B TpaHkoBoii rpynne). 13 TRUNK_2 npuxoamt otBeT 404 Not Found, u T. k. Kog, oTBeTa
coBnaZaeT ¢ Mackol 13 cnucka, kotopblii ucnosnb3yetcs B TRUNK-GROUP, To npoucxoauTt MapLupyTusauus Ha
cnepytollee HanpasneHue. MockobKy B TPAHKOBOW rpynmne 60/blue HET TPaHKOB, MapLUpyTU3auus nepexoant
kK RULE_2, n BbI30B mapLupyTtunpyetca B TRUNK_3.

@ bes ucnonb3oBaHMsA civicka NPUYKMH OTGOS, NePeMapLIPYTU3aLMA MPOUCXOAUT TOMBKO MO
HEeAOCTYMHOCTU TPaHKa.

€ [ns aboHeHTCKMX MHTEPEIICOB, NCMOMb30BaHME CMINCKA MPUYMH OTOOS He BANSIET Ha
MapLipyTusaumio. NMepemMapLupyTu3aLms oCcyLLeCTBATLCS He BydeT.

MNepemaplipyTusaumsa aGoOHEHTOB

BbI30B C 3aperncTpMpoBaHHOrO aboHeHTa Gy1eT Hanpas/ieH B TOT TPaHK, Yepes3 KOTOPbIi OCYLLECTB/IsS/Iach ero
permcTpauus. B cnyyae HeycnewiHoro Bbi30Ba, NepemMapLupyT3aLns ocyLecTBIATLCSA He ByaeT.

Mpu BbI30BE C HE3APErNCTPUPOBAHHOIO aBOHEHTA CHavYana MAET NPOBepKa, paspeLleHbl /i C 3TOro
aboHEHTCKOro MHTepdelica BbI30BbI 6e3 perucTpauum (allow_unreg_call), ecnv npoBepka ycneluHa, To BbI30B
CMapLIpyTM3MpyeTcs No NpMUBA3aHHOK Tabnuue MapLIpyTM3aUmn 1 B Crly4ae HeJoCTYNMHOCTU TpaHKa/
coBMageHnn oTBeTa C MacKoii U3 cnMcKa Npon3oiaéT MapLLpyTU3aUms Ha cneaytollee HanpaeieHue.
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9.9.3 MoBegeHue nNpu NnepeHanpasBieHUA

HacTpolika noBegeHns nNpu nepeHanpasieHMn NO3BOSIET MCNO/b30BaTb PasHble PEXMMbI 06paboTKK
coobLeHnin 3XX.

+ forbidden — npu nonyyeHun 3xx oTBeTa BbI3OB 3aBEPLUAETCS;
+ transit — 3xx nepegaérca Ha apyroe nneyvo 6e3 N3MeHeHNn KOHTaKTa;
* process — nokasibHasA o6paboTka 3xx oTBeTa.

Mpumep nokanbHO 06paboTKM 3XX OTBETA
Cxema:

3 TpaHka A Ha ESBC npunetaeT unnummpytowmii INVITE ¢ Homepa number_a Ha Homep number_b, atoT
INVITE nepecblnaetcs Ha CTOpoHy B, oTkyaa npuxogut otBeT 302 ¢ number_c@IP_c B 3aronoske Contact.

A(TpaHK)---IP_a | IP_ESBC_1---ESBC---IP_ESBC_2 | IP_b---B(TpaHk/
aboHeHTCKUIi nHTepdeiic)
I

INVITE number_b@IP_ESBC_1-|-------——--—- >INVITE number_b@IP_b------
From: number_a@IP_a From: number_a@IP_ESBC_2
To: number_b@IP_ESBC_1 To: number_b@IP_b
D ittt bl [ttt 302 Moved Temporarily

Contact:

I
I
I
I
I
number_c@IP_c

1) IP_c == IP_LESBC_2 1 cyuiecTByeT aGOHEHT C username == number_c:

Otnpaensiem INVITE aboHEHTY Ha TOT TpaHK, rae OH 3aperncTpupoBaH 1 181 B CTOPOHyY A.

A(TpaHK)---IP_a IP_ESBC_1---ESBC---IP_ESBC_3 IP_d---D(trunk)

INVITE number_c@IP_d---------|-————--—————————————— >

|
|
|
From: number_a@IP_ESBC_3 |
To: number_b@IP_b |
Diversion: number_b@IP_ESBC_3|

|

|

——————————— 181 Call 1is Being Forwarded

2) IP_c == IP_ESBC_2 1 a60HeHT He HaiifeH:

3ameHsem B Contact IP_ESBC_2 Ha IP_a n nepecbinaem Ha gpyroe nsedyo.

A(TpaHK)---IP_a | IP_ESBC_1---ESBC---IP_ESBC_2 | IP_b---B(TpaHkK/
abOHEHTCKUIA uHTepodeic)

{mmmm e |-———-- 302 Moved Temporarily<------------ |-~ 302 Moved
Temporarily
| Contact: number_c@IP_a | Contact:
number_c@IP_c

3) IP_c !=IP_ESBC_2 n IP_b — fOBEPEHHBII TPaHK:

Otnpasnsiem INVITE Ha ykasaHHbIi agpec n 181 B CTOPOHY A.
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IP_ESBC_1---ESBC---IP_ESBC_2 | IP_cC
I
INVITE number_c@IP_c |--————— >
From: number_a@IP_ESBC_2 |
To: number_beIP_b |
Diversion: number_b@IP_ESBC_2 |

——————————— 181 Call 1is Being Forwarded |

A(TpaHK)---IP_a

© 715 Toro uTO6HI TPaHK cuMTanCs JOBEpPEeHHbLIM, HE06X0AMMO BK/HOUNTL OnLuio trusted-network B
KOHpUrypaumm TpaHka.

B npounx cnyyasax — BbI30B 3aBepLUaeTCs.

9.9.4 WUrHopupoBaHue OPTIONS
[aHHbI pexum ucnosnb3yetcs 418 06paboTky BXxoaswmx coobueHmnin OPTIONS.

* ignore options enable — urHopuposaHue 3anpocos OPTIONS. Ha Bxogswwme 3anpocbl OPTIONS He
6yayT OTNpaBNsATLCA OTBEThI;

* no ignore options enable — oTktoueHe urHopuposaHusa 3anpocos OPTIONS. Ha BxogsLme 3anpochl
OPTIONS 6yayT otnpasnaTtecs oreetbl 200 OK.

@ VrnopuposaHre OPTIONS No yMONUaHuio BKTOUEHO.

© Ecnv k user-interface npuessaH sip profile ¢ BkntouyeHHbIM UrHopuposariem OPTIONS, To npu
nonyyeHun OPTIONS oT 3apernctpupoBaHHbix aboHeHTOB ESBC 6yaet ob6pabaTtbiBaTb 3TW 3anpocChl 1
otBeyatb 200 OK (Tosibko ecnv B 3anpoce ykasaH 3aro/ioBok Contact).
Ecnn OPTIONS npmnxogAaT He ¢ 3aperncTpmpoBaHHbIX aBOHEHTOB, TO TakMe 3anpochbl UTHOPUPYHOTCA.

9.9.5 Taiimepbl SIP-ceccuii (RFC 4028)

Mcnonb3oBaHue TaiimepoB SIP-ceccuii (RFC 4028) npefHa3HaueHo A1t KOHTPOS COCTOSIHUA CEaHCOB CBSA3U U
npefoTBpaLleHns 3aBMCaHNs pa3roBOPHbIX CECCUi, B Crlydae BO3HUKHOBEHMWS Kaknx-nnbo npobnem, Hanpumep
C CeTbIO.

O6HoBMEHME ceccun nogaepxusaeTcs nytem nepegayu sanpocos re-INVITE nnn UPDATE B TeueHue ceaHca
CBA3N.

3anpawusaemblili nepuod KOHMPOssi ceccuu (Session Expires) — 310 Nepuog, BPEMEHUN B CEKYHAAX, MO
NCTEYEHUW KOTOPOTO NPOU30MAET NPUHYANTENbHOE 3aBepLUEHNE CECCUN B CyYae, ec/iv ceccusi He byaer
BOBpems o6HoBNeHa. MNMpuHumaeT 3HaveHus ot 90 go 64800 c, 3HayeHne no ymonyaxuio — 1800 c.

MuHumasibHbIl nepuod koHmpossi ceccuu (Min SE) — 3T0 MUHUMa/TbHbI MHTEPBaUT NPOBEPKY
paboTocnocobHoCTU coeanHeHus. MNMpuHumaeT 3HadeHna ot 90 go 32000 c, 3HaveHne no ymonyaHuio — 90 c.
[aHHoe 3HauYeHne He JO/DKHO NpeBbilaTh TaiMayT NPUHYAUTENIbHOTO 3aBepLUEHUs ceccum Sessions expires.

CmopoHa o6HosneHusi ceccuu (Refresher) — onpeaensieT CTOPoHy, koTopasi 6yAeT OCyLLECTBNSTb 0GHOB/IEHNE
ceccuy (uac — CTopoHa kneHTa (Bbi3blBaroLLas), uas — CTOPoHa cepBepa (Bbi3biBaemasi)). 3HaueHve no
YyMOJ/T4aHuio0 — uac.

[NosedeHue o ymonyaHuto — nogaepxka Taiimepos SIP-ceccuin oTknoveHa. [1na BKIYEHNA NCNONb3yeTcs
KomaHga — session timer enable.
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OnwncaHne Bcex KOMaHp, 418 HacTpolikmn Tainmepos SIP-ceccuii npuBeaeHo B pasgene Hactporikn SIP-npochuisa
CnpaBoyHuka komaHg, CLI.

Mpumep HaACTPOIiKK
3apava:

BkntounTb nogaepxky tanmepos SIP-ceccuii Ha TpaHke TRUNK_2 ¢ napametpamu Session Expires — 120, Min
SE - 120, Refresher — UAS. Ha TpaHke TRUNK_1 TaliMepbl He NCNO/b3YHOTCS.

PewieHune:

HacTtpouTtb SIP-npodmnb v npusasatk ero kK TpaHky TRUNK_2:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3gaTb SIP-npodunb NEW_SIP_PROFILE:
vesbc(config-esbc)# sip profile NEW_SIP_PROFILE

#BKMOYNTb NoAAepxKy TarmepoB SIP-ceccuin (RFC4028):
vesbc(config-esbc-sip-profile)# session timer enable
vesbc(config-esbc-sip-profile)#

#HacTpouTb MWHMManbHbLIA NEepuos KOHTPONAs ceccun 120 CeKyHA:
vesbc(config-esbc-sip-profile)# session timer min-se 120
vesbc(config-esbc-sip-profile)#

#HacTpouTb 3anpawvBaeMbli Mepuos KOHTPOAs ceccun 150 CeKyHA:
vesbc(config-esbc-sip-profile)# session timer session-expires 150
vesbc(config-esbc-sip-profile)#

#HacTponTb CTOPOHY OGHOBAEHWS Ceccuwu:
vesbc(config-esbc-sip-profile)# session timer refresher uas
vesbc(config-esbc-sip-profile)#

vesbc(config-esbc-sip-profile)# exit
vesbc(config-esbc)#

#MNpuBsa3aTb SIP-npodunb K TpaHKy TRUNK_2:
vesbc(config-esbc)# trunk sip TRUNK_2
vesbc(config-esbc-trunk-sip)# sip profile NEW_SIP_PROFILE
vesbc (config-esbc-trunk-sip)#

#NpUMEHNTb N NOATBEPANTb W3MEHEHUS:

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Mpwn nexogawem Boizose B TpaHk TRUNK_2, B coobuueHune INVITE 6yayT nobasneHbl 3aro/ioBku B
COOTBETCTBMM C HACTPOiKo. Ecnn ctopoHa b Takke nogaepxusaet RFC 4028, To 6yAeT BKHOYEH KOHTPO/1b
ceccum:
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[ TRUNK_ ] [ EsaC ] [ TRUNK 2 ]

INVITE

INVITE Supparted: timer

Session-Expires: 150 refresher=uas
Min-SE: 120

Y

200 OK

Supported: timer

Session-Expires: 120 refresher=uas
Min-SE: 120

200 OK

~ UPDATE

Supparted: timer
Session-Expires: 120
Min-SE: 120

UPDATE

200 0K

200 0K Supported: timer

Require: timer

Session-Expires: 120;refresher=uac

Y

A J

T. k. refresher=uas, T0 B gaHHOM npumepe, ctopoHa b 6yaeT otnpasnsAtb coobueHns UPDATE kaxable 60 cek.
Ecnu no ncteueHun 90 cek. oT cTopoHbl b He ByaeT nonyyeHo coobuweHne UPDATE, Bbi30B 6yaeT paspyLueH
(ESBC otnpasuT BYE B 06€ CTOPOHbI).

Mpw ncnonb3osaHumn TaliMepos SIP-ceccuil Ha 04HOM 13 M/1ed BbI30Ba, 3anpockl re-INVITE nnu
UPDATE, nony4eHHble OT yganeHHOl CTOPOHbI, B paMKax KOHTPO/s ceccun 6yayT nepegaBaTbCs Ha
BTOpOE M/1e40, HE3aBNCMMO OT HACTPOEK TallMepoB Ha 3TOM MJieve.

9.9.6 TpaH3uTt coobueHunii ISUP ana pa6otbl B pexume SIP-T/SIP-I

SIP-1 n SIP-T — 310 aBa pacluMpeHnsi npoTokona SIP, KoTopble NO3BOASAT NepefasaTb COOOLLEHNS
TenedgoHHon curHanmnsaunn ISUP nosepx ceTein ¢ kKommyTaumel naketoB. OCHOBHas PYHKLNSA 3TUX
NPOTOKO/I0B — UHKANCYNSUMs U TpaHcnaunsa coobuleHunin ISUP, uto ob6ecneunBaeT B3aMMOAENCTBUE MEXTY
cetsamu SIP v TpaguUMOHHbIMK TeNe(POHHBLIMU CETAMM.

Mo ymonuaHuto TpaH3nt SDP ¢ ISUP 3anpelleH. 415 BKIOYEHNA NCMO/b3YETCA KOMaHaa:
isup transit

[ns TpaH3uTa SDP ¢ ISUP TpebyeTcst BK/OUEHME AAHHOIN onuum Ha 060MX (BXOAALLEM M UCXOAALLEM)
HanpaBneHusx (TpaHkax/nosib3oBaTeNbCkMX MHTepdeiicax), uepes KoTopble GyAeT OCYLLEeCTBAATLCS
MapLupyTusaumsa curHanusauum SIP.

115



ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

B cnyyae korga Ha KakoM-ibo 13 HanpaB/eHWii He BK/IKOYEHA NoAAepKKa TpaH3uTa, Ha coobuyeHmns SIP ¢
BNoXeHHbIM ISUP 6yaet otnpasneH otBeT 415 Unsupported Media Type.

ESBC He obpabatbiBaeT ISUP B SDP, a TO/IbKO OCYLLECTBAAET TPaH3UT AaHHOIo BIOXKEHUS.

9.10 HacTtpoiika meguanpodunen

cnonb3oBaHne meavanpoduiein no3BonsAeT rmbko ynpasniaTb TUNOM MeAvafaHHbIX nyTem uasTpaLmum
mMegunacekuuii B SDP, TpaHckogmpoBaHvem ayamno v Buaeo, wudpoaHnem RTP-NOToka, KOHTposieM ceccum no
Hanunuumio RTP n RTCP-nakeTos.

Megmanpocunm ncnonb3yTcs B aBOHEHTCKUX MHTEpeiicax, TpaHKax 1 TpaHk-rpynnax. Megmanpoduss,
MCNOMb3yeMblil AN1A TPaHKa, BXOASALLETO B TPAHK-Tpynny, NepeonpeaensieT HacTpoikn Meamanpoduns,
MCNOMb3yeMOro B TPaHK-rpynne.

9.10.1 YnpaBnieHne TUNOM MeAnafaHHbIX U KogeKkamun
O6paboTka MeananoToKoB OCYLLECTB/IAETCA B ABYX peXuMax: NPOKCMpoBaHe n TpaHCKOA4MpOBaHue.

Mo ymonyaHmio ESBC paboTaeT B pexrmMe NpokcupoBaHusa meamatpadrka 6e3 ncnonb3oBaHus
TpaHckoaMpoBaHus. CNMCOK NaTTEPHOB KOAEKOB, AOCTYMHbIX A5 NpokcupoBaHus yepe3 ESBC, 3agaetca
KOMaHZ0M:

codec allow {all | <CODEC_PATTERN> [<PT>]}

<CODEC_PATTERN> — Ha3BaHMe Kofeka/4yacTb Ha3BaHUS KOOEKA,

<PT> — payload type (Heo6s3aTenbHbIli napaMeTp). Mpu ykazaHun 6yaeT NpoBOANTLCS [OMNO/IHUTE bHAs!
npoBepKa naTTepHa Ha NosiHOoe CoBNajeHNe Kogeka ¢ ykasaHHbIM payload type.

OnucaHne BCeX KOMaH[, NpVBEEHO B pasaene HacTpolikn Meananpodiiis cnpaBoYHmka komaHg, CLI.
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Mpwn co3gaHun Meamanpodnas CNMCoK NaTTePHOB A/1s1 Hanbonee M3BeCTHbIX KoaekoB IANA, 4OCTYNHbIX 4715
NPOKCUPOBaHNSA, f,06aBNSETCS aBTOMATUYECKMN U BLITISANUT CeayoLmm o6pa3om:

media profile MEDIA_PROFILE
codec allow AMR
codec allow CLEARMODE
codec allow CN
codec allow G72
codec allow G722/ 9
codec allow G728 15
codec allow G729/ 18
codec allow GSM 3
codec allow H26
codec allow H261 31
codec allow H263 34
codec allow ILBC
codec allow L16/44100 11
codec allow L16/44100/2 10
codec allow OPUS
codec allow PCMA 8
codec allow PCMU 0
codec allow SPEEX
codec allow T38 t38
codec allow VP
codec allow telephone-event
exit

T. K. ICNONb30BaHME NATTEPHOB NO3BOJISIET YKa3biBaTb HE MOSIHOE Ha3BaHME KOAEeKa, a ero 4acTb, TO 3anucb
Buaa "codec allow G72" o3HauaeT, uTo Kogekn G726-16, G726-24, G726-32, G726-40 6yayT AOCTYNHbI ANS
MPOKCMPOBaHUS.

€@ [ns kopekos co cTaTuueckum payload type pekomenayeTcs ykasbiBaTb HoMep payload type, Haue,
ecnun B SDP He 6yaeT ykasaH aTpmnbyT rtpmap, BbI30B 6yaeT otémBaTbCcsa kogom 488.

[na aboHEeHTCKNX NHTepMEeicoB, TPAHKOB M TPAHKOBbIX Py, K KOTOPbIM HE NPMBSA3aH HN OAVH
Meauanpogub, MCNoNb3yeTcsa Meananpogusib N0 yMONYaHUIO, KOTOPbIN HE 0TOBpaxaeTcs B KOHMrypauuu.
B naHHOM Meguanpoduie NPUMEHATCA NaTTepHbl KOAEKOB, AOCTYNHbIX AN MPOKCUPOBAHUSA, yKa3aHHble
BbiLLE.

[nsa ouncTkm cnmcka ncnonb3yetcsa komaHga no codec allow all. Mpu ncnonb3oBaHUN AaHHOK KOMaHAb! 6yayT
yAaneHbl NaTTepHbl KOAEKOB, A0OaBNEHHbIE aBTOMATMYECKM NPU CcO34aHnm NPonAs, n naTTepHbl KOAEKOB,
Ao6aBneHHble/U3MEHEHHbIE NO/Ib30BaTENEM.

YnpaBneHve CnnckoM KOAEKOB 1 TUNOM MeavaaaHHbIx (audio, video, image) SDP ocyuecTBisieTcs nytem
fobasneHvs/yaaneHmsa/n3meHeHns nattepHoB codec allow. MakcuManbHOE KONMYecTBO NaTTePHOB B O4HOM
mMeguanpodune — 64.

[nsa ycnewHoro cornacoBaHns KOAEKOB B peXMMe NPOKCUPOBaHMS, HE06X0A4MMO, YTOObI Ha BXoAALWEM
N ncxogswemM HanpasneHny B Megnanpogounnsax, NpyMBsA3aHHbIM K 3TUM HanpasfeHNsiM, CoAepXasiucb
naTTepHbl, NO3BO/IAIOLLME NPONyCcKaTb OAHM U Te Xe Koaekn. B cnyyae korga cornacosaHme
HeBO3MOXHO, Ha 3anpockl INVITE ESBC 6yget oTBevatb coobuieHnem 488.
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MNpumepbl ucnonb3oBaHus Meguanpoduns ANA ynpaB/eHUs KogeKkamu U TunamMmu meavaaaHHbIX B
pexume NpoKCMpoBaHUs

1. 3anpeTuTb Ucnonb3oBaHue Bnaeo ansa tpaHka TRUNK_2.

TRUNK_1 ESBC TRUNK_2

vesbc# configure
vesbc(config)# esbc

#Co3paTtb Meauanpodunb Ans TpaHka TRUNK_2:
vesbc(config-esbc)# media profile FOR_TRUNK_2

#3anpeTuTb UCNONb30BaHUE BCEX BULEOKOLEKOB:
vesbc(config-esbc-media-profile)# no codec allow H26
vesbc(config-esbc-media-profile)# no codec allow H261
vesbc(config-esbc-media-profile)# no codec allow H263
vesbc(config-esbc-media-profile)# no codec allow VP
vesbc(config-esbc-media-profile)# exit

#NpuBAsaTb Meananpodunb K TPaHKy:

vesbc(config-esbc)# trunk sip TRUNK_2
vesbc(config-esbc-trunk-sip)# media profile FOR_TRUNK_2
vesbc(config-esbc-trunk-sip)# do commit
vesbc(config-esbc-trunk-sip)# do confirm

B pe3ynbrarte KoHurypauusi megmanpodunns 6yaet BbirnageTb cneayowmm o6pasom:

media profile FOR_TRUNK_2
codec allow AMR
codec allow CLEARMODE
codec allow CN
codec allow G72
codec allow G722/ 9
codec allow G728 15
codec allow G729/ 18
codec allow GSM 3
codec allow ILBC
codec allow L16/44100 11
codec allow L16/44100/2 10
codec allow OPUS
codec allow PCMA 8
codec allow PCMU 0
codec allow SPEEX
codec allow T38 t38
codec allow telephone-event
exit

B paHHOM npumepe ans TpaHka TRUNK_1 He TpebyeTcst cnosib3oBaHne OTAENbHOI0 Meauanpoguns, T. K. npu

Bbl3oBax, noctynatowmx B TRUNK_1, n, mapwpyTtusnpyemsix B TRUNK_2, Bce Bugeokogekun ns SDP 6yayT
yAaneHbl B COOTBETCTBUN C Meananpodmaem, ucnosnbsyembsiM ans TpaHka TRUNK_2.
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( TRUNK_1 )

media profile He ncnonb3yetca

v=0

o=userl 77755765 7773687637 IN IP4 192.168.23.200
g§=-

t=00

c=INIP4 192.168.23.200

m=audio 10000 RTP/AVP 8 0 102

a=rtpmap:8 PCMA/8000

a=rtpmap:0 PCMU/8000

a=rtpmap:102 G726-32/8000

m=video 10002 RTP/AVP 96

a=rtpmap:96 H264/90000

a=fmtp:96 packetization-mode=1;profile-level-id=42e01f

ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

( ESBC }

media profile FOR_TRUNK_2

{ TRUNK_2)

v=0

o=userl 3962919125 3962919125 IN IP4 192.168.23.199
5=-

c=IN IP4 192.168.23.199

t=00

m=audio 8060 RTP/AVP 8 0 102

a=rtpmap:8 PCMA/8000

a=rtpmap:0 PCMU/8000

a=rtpmap:102 G726-32/8000

[na BbI30BOB, noctynatowux B TRUNK_2, Bce Bugeokogekn n3 SDP 6yayT yaaneHbl BHe 3aBUCMMOCTM OT
Hanpas/ieHNsa MapLLpyTU3aLnmn.

( TRUNK_1 ) [ EsBC ) ( TRUNK_2)

media profile He ucnonb3yeTtcs

V=

o=userl 3962919766 3962919766 IN IP4 192.168.23.199
g=-

c=IN IP4 192.168.23.199

=00

m=audio 8066 RTP/AVP 8 0 102

a=rtpmap:8 PCMA/B000

a=rtpmap:0 PCMU/8000

a=rtpmap:102 G726-32/8000

media profile FOR_TRUNK_2

v=0

o=userl 77755765 7773687637 IN IP4 192.168.23.200
S5=-

t=00

c=IN IP4 192.168.23.200

m=audioc 10000 RTP/AVP 8 0 102

a=rtpmap:8 PCMA/8000

a=rtpmap:0 PCMU/8000

a=rtpmap:102 G726-32/8000

m=video 10000 RTP/AVP 96

a=rtpmap:96 H264/90000
a=fmtp:96 packetization-mode=1;profile-level-id=42e01f

2. 3anpetntb ncnonb3oBaHne kogekos G729 n G726 gna TpaHka TRUNK_T.

vesbc# configure
vesbc(config)# esbc

#Co3gaTb megnanpodunb gnsa TpaHka TRUNK_1:
vesbc(config-esbc)# media profile FOR_TRUNK_1

#3anpeTuTb UCNONb30BaHUe KoAeKoB G729 u G726:
vesbc(config-esbc-media-profile)# no codec allow G729/
vesbc(config-esbc-media-profile)# no codec allow G72
vesbc(config-esbc-media-profile)# exit

#NpuBA3aTb Meananpodunb K TPaHKy:

vesbc(config-esbc)# trunk sip TRUNK_1
vesbc(config-esbc-trunk-sip)# media profile FOR_TRUNK_1
vesbc(config-esbc-trunk-sip)# do commit
vesbc(config-esbc-trunk-sip)# do confirm
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B pesynbrare KoHurypauma megmanpodomns 6yaet BbIrnageTs ciefyowmm obpasom:

media profile FOR_TRUNK_1
codec allow AMR
codec allow CLEARMODE
codec allow CN
codec allow G722/ 9
codec allow G728 15
codec allow GSM 3
codec allow H26
codec allow H261 31
codec allow H263 34
codec allow ILBC
codec allow L16/44100 11
codec allow L16/44100/2 10
codec allow OPUS
codec allow PCMA 8
codec allow PCMU 0
codec allow SPEEX
codec allow T38 t38
codec allow VP
codec allow telephone-event
exit

|TRUNK 1} ( ) : )
L { ESBC |} TRUNK_2

media profile FOR_TRUNK_1 media profile He ncnonb3yeTca
SDP Offerl SDP Offer2
V=0 v=0
o=userl 77755765 7773687637 IN IP4 192.168.23.200 o=userl 3962922755 3962922755 IN IP4 192.168.23.199
5=- 5=-
t=00 c=IN IP4 192.168.23.199
c=IN IP4 192.168.23.200 t=00
m=audio 10000 RTP/AVP 18 8 0 102 m=audio 8096 RTP/AVP 8 0
a=rtpmap:18 G729/8000 a=rtpmap:8 PCMA/8000
a=fmtp:18 annexb=no a=rtpmap:0 PCMU/B8000
a=rtpmap:8 PCMA/8000 m=video 8098 RTP/AVP 96
a=rtpmap:0 PCMU/8000 a=rtpmap:96 H264/90000
a=ripmap:102 G726-32/8000 a=fmtp:96 packetization-mode=1;profile-level-id=42e01f
m=video 10002 RTP/AVP 96
a=rtpmap:96 H264/90000
a=fmtp:96 packetization-mode=1;profile-level-id=42e01f

SDP Answerl SDP Answer2
v=0 v=0
o=userl 3962922755 3962922757 IN IP4 192.168.23.199 gz_”sefl 77755765 7773687637 IN IP4 192.168.23.200
s=-
= t=00
tc=_(|)N0|P4 192.168.23.199 o 'Zf‘ 11%26328#\%3};%83 .
m=audio 8092 RTP/AVP 8 m=audio
a=npmam8PCMAéooo a=rtpmap:8 PCMA/8000
m=video 0 RTP/AVP 96 a=rtpmap:0 PCMU/8000

B gaHHom npumepe B TpaHk TRUNK_T npuxoanT INVITE ¢ SDP Offer1, B koTopoMm Hanbonee npMopuUTETHbIM
Kogekom siBnsetcs G729, a Takke ykasaH Koaek G726, HO T. K. HacTpolikamn megnanpodnns FOR_TRUNK_1
[laHHble Kogekmn 3anpelyeHsbl, To B TpaHk TRUNK_2 6yaet otnpasneH SDP Offer2 6e3 gaHHbIx kogekos. UA
TRUNK_2 BbIGUpaeT B kauecTBe npuoputeTHoro kogek PCMA (SDP Answer2), n B pesynstate ESBC
otnpaenseT B SDP Answer1 Han6onee npmoputeTHblii koaek n3 SDP Offer1 (kpome G729) — PCMA.
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3. PaspelwmTtb ncnonb3oaHue kogeka QCELP ans o6ovx TpaHkoB (B AONOIHEHUE K NATTEPHAM MO
YMO/TYaHWI0).

vesbc# configure
vesbc(config)# esbc

#Co3gaTb mMeaguanpodunb A8 UCNONb30BaHMA B 060MX TpaHKax:
vesbc(config-esbc)# media profile FOR_TRUNKS

#l06aBUTb naTTepH Ana Kopeka QCELP:
vesbc(config-esbc-media-profile)#codec allow QCELP
vesbc(config-esbc-media-profile)# exit

#NpuBAsaTb Meananpoduab K 060MM TpaHKam:
vesbc(config-esbc)# trunk sip TRUNK_1
vesbc(config-esbc-trunk-sip)# media profile FOR_TRUNKS
vesbc(config-esbc-trunk-sip)# exit

vesbc(config-esbc)# trunk sip TRUNK_2
vesbc(config-esbc-trunk-sip)# media profile FOR_TRUNKS
vesbc(config-esbc-trunk-sip)# exit

vesbc(config-esbc)# do commit

vesbc(config-esbc)# do confirm

B pesynbrare koHurypauns meguanpodunis 6yaet BoIrIA4eTb CeayowmmM 06pa3om:

media profile FOR_TRUNKS
codec allow AMR

codec allow CLEARMODE
codec allow CN

codec allow G72

codec allow G722/ 9

codec allow G728 15

codec allow G729/ 18
codec allow GSM 3

codec allow H26

codec allow H261 31

codec allow H263 34

codec allow ILBC

codec allow L16/44100 11
codec allow L16/44100/2 10
codec allow OPUS

codec allow PCMA 8

codec allow PCMU 0

codec allow QCELP

codec allow SPEEX

codec allow T38 t38

codec allow VP

codec allow telephone-event
exit
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|TR NK_1 } ( } : )
UNK_ { ESBC TRUNK_2

media profile FOR_TRUNKS media profile FOR_TRUNKS
SDP Offerl SDP Offer2
v=0 v=0
o=userl 77755765 7773687637 IN IP4 192.168.23.200 o=userl 3962928999 3962928999 IN IP4 192.168.23.199
S:- S:.
t=00 c=IN IP4 192.168.23.199
c=IN P4 192.168.23.200 t=00
m=audio 10000 RTP/AVP 18 8 0 102 98 m=audio 8020 RTP/AVP 18 8 0 102 98
a=rtpmap:18 G729/8000 a=rtpmap:18 G729/8000
a=fmtp:18 annexb=no a=fmtp:18 annexb=no
a=rtpmap:8 PCMA/8000 a=rtpmap:8 PCMA/8000
a=rtpmap:0 PCMU/8000 a=rtpmap:0 PCMU/8000
a=rtpmap:102 G726-32/8000 a=rtpmap:102 G726-32/8000
a=rtpmap:98 QCELP/8000 a=rtpmap:98 QCELP/8000
a=fmtp:98 bin-format=1;octet-align=1 a=fmtp:98 bin-format=1;octet-align=1
m=video 10002 RTP/AVP 96 m=video 8022 RTP/AVP 96
a=rtpmap:96 H264/90000 a=rtpmap:96 H264/90000
a=fmtp:96 packetization-mode=1;profile-level-id=42e01f a=fmtp:96 packetization-mode=1;profile-level-id=42e01f
SDP Answerl SDP Answer2
v=0 v=0
o=userl 3962929000 3962929002 IN P4 192.168.23.199 o=userl 77755765 7773687637 IN IP4 192.168.23.200
5=- 5=-
c=IN IP4 192.168.23.199 t=00
t=00 c=IN IP4 192.168.23.200
m=audio 8016 RTP/AVP 98 m=audio 10004 RTP/AVP 98
a=rtpmap:98 QCELP/B000 a=rtpmap:98 QCELP/8000 .
a=fmtp:98 bin-format=1;octet-align=1 a=fmtp:98 bin-format=1;octet-align=1
m=video 0 RTP/AVP 96

B naHHom npumepe B TpaHk TRUNK_1 npuxoaut INVITE ¢ SDP Offer1, B koTopom cogepxutcs kogek QCELP, n
T. K. HacTpoikamu meguanpodpuna FOR_TRUNKS aToT Kogek paspelueH, To oH 6yaeT nepegasarbca SDP
Offer2, otnpasnsiembliii B TpaHk TRUNK_2. UA TRUNK_2 Bbi6rpaeT kogek QCELP, n B pesynstate oH 6yaet
cornacosaH B SDP Answer1.

4. Pa3peLumTb ucnonb3oBaHme Tonbko kogeka PCMA gnsa TRUNK_1.

vesbc# configure
vesbc(config)# esbc

#Co3gaTb megnanpodunb gnsa TpaHka TRUNK_1:
vesbc(config-esbc)# media profile FOR_TRUNK_1

#YpannTb BCe NaTTepHbI:
vesbc(config-esbc-media-profile)# no codec allow all

#106aBUTb MaTTepH TONbKO ANSA Kogeka PCMA:
vesbc(config-esbc-media-profile)# codec allow PCMA 8
vesbc(config-esbc-media-profile)# exit

#NpuBA3aTb Meagnanpodunb K TpPaHKy:

vesbc(config-esbc)# trunk sip TRUNK_1
vesbc(config-esbc-trunk-sip)# media profile FOR_TRUNK_1
vesbc(config-esbc-trunk-sip)# do commit
vesbc(config-esbc-trunk-sip)# do confirm
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B pesynbrare KoHurypauma megmanpodomns 6yaet BbIrnageTs ciefyowmm obpasom:

media profile FOR_TRUNK_1
codec allow PCMA 8
exit

( TRUNK_1) ( Essc )

media profile FOR_TRUNK_1

SDP Offerl

v=0

o=userl 77755765 7773687637 IN |IP4 192.168.23.200
S:_

t=00

c=INIP4 192.168.23.200

m=audio 10000 RTP/AVP 18 8 0 102 98

a=rtpmap:18 G729/8000

a=fmtp:18 annexb=no

a=rtpmap:8 PCMA/B000

a=rtpmap:0 PCMU/8000

a=rtpmap:102 G726-32/8000

a=rtpmap:98 QCELP/8000

a=fmtp:98 bin-format=1;octet-align=1

m=video 10002 RTP/AVP 96

a=rtpmap:96 H264/90000

a=fmtp:96 packetization-mode=1;profile-level-id=42e01f

SDP Answerl

v=0

o=userl 3962931323 3962931325 IN IP4 192.168.23.199
s:_

c=IN IP4 192.168.23.199

t=00

m=audio 8024 RTP/AVP 8

a=rtpmap:8 PCMA/B000

m=video 0 RTP/AVP 96

( TRUNK_2)

media profile He ncnonbsyeTcs

SDP Offer2

v=0

o=userl 3962931322 3962931322 [N IP4 192.168.23.199
S:_

c=IN IP4 192.168.23.199

t=00

m=audio 8026 RTP/AVP 8

a=rtpmap:8 PCMA/B000

SDP Answer2

v=0

o=userl 77755765 7773687637 IN IP4 192.168.23.200
5=-

t=00

c=IN IP4 192.168.23.200

m=audio 10002 RTP/AVP 8 0 97

a=rtpmap:8 PCMA/B000

a=rtpmap:0 PCMU/8000

a=rtpmap:97 G726-32/8000

B paHHom npumepe B TpaHk TRUNK_1 npuxoaut INVITE ¢ SDP Offer1 ¢ Habopom kogekoB. T. K. HAacTpoiikamu
megunanpoduna FOR_TRUNK_1 3anpeLueHsl Bce kogeku kpome PCMA, 1o B TpaHk TRUNK_2 6yaet otrnipasneH

SDP Offer2, cogepxawumii Tonbko kogek PCMA.

9.10.2 TpaHckogupoBaHue

TpaHcKkoaupoBaHMe — 3T0 peann3alysa Npeobpa3oBaHNsi MeAManoTOKOB, OCHOBaHHbIX Ha PasHbIX KofeKax.

JTa peasnsauns nosBoseT:

* TMBKO CNpaBASTLCS CO C/IOKHbLIMY CETEBLIMU COEANHEHUSIMU U LLIMPOKUM CNEKTPOM MeANaKOAEKOB;
* ONTUMM3NPOBATb AOCTYMNHY NOMOCY NPONYCKaHUS, MPUHYAUTENBHO NCMNO/b3YS Pa3/IMyHbIe KOAEKN

coxartns;

* HOpMasn30BaTb TPadvk B CETU NPeAnpUSITUS, UCNO/b3ys OANH KOAEK;
* 3aK/uaTh cornalleHus o B3aMmogeicTeumn mexay cetsimu VolP ans ncnonb3oBaHnst 0406pEHHbIX

KOOEKOB.

ESBC npegoctaBnsieT peannsaumio TpaHCKOANPOBaHMS Ha rpaHuLe CeTn BMECTO UCMO/b30BaHNA pecypcoB

CeTU NPeanpusATUS A1 TeX xe DYHKLUNNA.
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Cnncok KOAEKOB, nogaepXneaemMbiX B peXmMme TpaHCKOANPOBaHUA:

Ayanokoaeku

AMR
AMR-WB
G722
G7221-24
G7221-32
G7221C-24
G7221C-32
G7221C-48
G726-16
G726-24
G726-32
G726-40
G729

GSM

ILBC
L16-MONO
OPUS
PCMA
PCMU
SPEEX-NB
SPEEX-UWB
SPEEX-WB

Bupgeokoaekun

H263-1998
H264

VP8

VP9

ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

Mopaaepyka KOAEKOB Ast TPAHCKOAVPOBaHUS OCYLLECTBAETCS KOMaHAAMU:

codec {audio | video | image} {all | <CODEC>}
no codec {audio | video | image} {all | <CODEC>}

<CODEC> — Ha3BaHM1e KofieKa. YKa3biBaeTCsl U3 Crincka noaaepkaHHbIX A58 TPaHCKOAMPOBaHS KOAEKOB.

all — BkntouaeT TpaHCKOAMPOBaHME BCEX AOCTYMHbIX KOAEKOB 3a/1aHHOI0 TMNna MeauaaaHHbIX.

KomaHga codec image B Tekylueii Bepcum MO He noaaepxuBaeTcs, JaHHasi KOMaHga aHaformyHa

kKomaHge codec allow T38 t38.

OnucaHne BCeX KOMaH[, NpPVBEAEHO B pasaene HacTpoliku Meananpodisis cnpaBoYHmka komaHg, CLI.
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ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

Mopsagok o6pa6oTkmn SDP ana BbiGopa pexuma padoTbl:

1. Offer SDP domnbTpyeTcst cornacHo paspeluéHHbIM Kogekam Ha nieve A.

2. Offer SDP counbTpyeTcsa cornacHo pa3pelléHHbiM Kogekam Ha neye B.

3. Ecnu B meguanpodiusie Ha nsedve A BK/IOYEH TPAHCKOAUHT, N BO BXoaswem SDP npucyTCTBYIOT KOLEKN
13 Cnrcka paspeLleHHbIX, To B KoHel, Offer SDP gob6aBnsoTcs HegocTalowme KOAeKN, TPAHCKOAUHT
KOTOpbIX BKtoYeH B media profile Ha nneye B.

4. Answer SDP donnbTpyeTtca cornacHo paspeLlléHHbIM Kogekam Ha nieve B.

5. B koHey Answer SDP go6aBnstotcs HegocTatolmMe KOAEKM, TPaHCKOAVHT KOTOPbIX BKOYeH B media
profile Ha nneye A.

6. Mepepq otnpaskoit Answer SDP B niievyo A npon3BoAnNTCS CorflacoBaHne KO4EKOB.

B pe3synsrarte TpaHCKOAMPOBaHVE BK/IOYAETCS, eC/M caMble NpuoputeTHole kogeku 3 Offer 1 Answer SDP Ha
[BYyX nfieyax He coBnagatoT. B Takom cnyyae B Answer SDP 6yaeT BbibpaH Hanbonee NpuopuTETHbIN KOAEK,
KoTopbIi 6611 nonyyeH B Offer SDP, n 419 kOTOpOro BkIOYEHaA NoAAepKKa TPaHCKOAMPOBaHNS B
Meguanpodune Ha rsevye A.

MHaue npu coBnageHun npmoputeTHbix kogekoB B Offer SDP 1 Answer SDP, 6yaeT ucnosnb3oBatbCs
NPOKCUPOBaHNE MeanafaHHbIX.

C uenbio CHWKeHUs Harpy3kn Ha ESBC, TpaHCckoAMpOBaHWE BKHOYAETCS TOSIbKO B C/lyyae, Korga Ucrnosib3oBaTh
NPOKCUpoBaHNe meamaTpadgika HEBO3MOXHO.

[N BK/IOUYEHWSA TPAHCKOAMPOBaHNSI HEO6X0AMMO NCMO/b30BaTh Meananpot/iv ¢ BKAOUEHHbIM
TpaHckogupoBaHueM (codec audio/video) Ha 060X HanpaBNEHUSAX.

Ecnu Ha oiHOM U3 HanpaB/ieHWit He ncnonb3yeTcs Megmanpodusb (T. . ncnonb3yeTca Meavanpotnb no
YMO/IYaHWI0), UK B Npodhusie He HACTPOeHO HM ogHo npaswio codec audio/video, To TpaHcKoAVPOBaHKE
OCYLLEeCTBNATLCA He ByaeT.

125



ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

[Npumep:

B tpaHke TRUNK_1 ncnonb3yetca megunanpodunns FOR_TRUNK_1, B KoTopom pa3spelueHbl kogekn PCMA n
PCMU g1 npokcrpoBaHus, U He yKasaHbl KOLEKW, pa3peLleHHble AN TPaHCKOANPOBaHWS.

B TpaHke TRUNK_2 ncnonbayetca meamnanpodmns FOR_TRUNK_2, B koTopom Takxke kogekn PCMA n PCMU
paspeLueHbl 419 NPoKCUpoBaHus, N kogek G729 paspelleH ana TpaHcKoaupoBaHus.

B SDP Offer1, nonyyeHHom ¢ TpaHka TRUNK_1, yka3aHbl kogekn PCMA n PCMU, u T. K. B Meananpodgune
FOR_TRUNK_1 oTCYTCTBYIOT KOAEKM, pa3peLleHHble AN TpaHckoamposaHus, B SDP Offer2, kotopblii 6yget
oTnpasneH B TRUNK_2, kogek G729 He 6ygeT pgobasneH. COOTBETCTBEHHO Npu Bbi3oBax M3 TRUNK_1 B
TRUNK_2 (1 B 06paTHOM Hanpas/ieHn) BO3MOXHO TO/IbKO MPOKCMPOBaH/e MeanafaHHbIX.

( TRUNK_1) ( )
4 ( Esec ) (TRUNK_2)

media profile FOR_TRUNK_1

media profile He ncnonbsyeTcs

SDP Offerl

v=0

o=userl 77755765 7773687637 IN IP4 192.168.23.200
s:_

t=00

c=IN IP4 192.168.23.200

m=audio 10000 RTP/AVP 18 8 0 102 98

a=rtpmap:18 G729/8000

a=fmtp:18 annexb=no

a=rtpmap:8 PCMA/B000

a=rtpmap:0 PCMU/8000

a=rtpmap:102 G726-32/8000

a=rtpmap:98 QCELP/8000

a=fmtp:98 bin-format=1;octet-align=1

m=video 10002 RTP/AVP 96

a=rtpmap:96 H264/90000

a=fmtp:96 packetization-mode=1;profile-level-id=42e01f

SDP Offer2

v=0

o=userl 3962931322 3962931322 IN IP4 192.168.23.199
5=-

c=IN IP4 192.168.23.199

t=00

m=audio 8026 RTP/AVP 8
a=rtpmap:8 PCMA/B000

SDP Answerl

v=0
o=userl 3962931323 3962931325 IN IP4 192.168.23.199

g=-
c=IN IP4 192.168.23.199
t=00

m=audioc 8024 RTP/AVP 8

SDP Answer2

v=0

o=userl 77755765 7773687637 IN 1P4 192.168.23.200
s:_

t=00

c=IN IP4 192.168.23.200

m=audio 10002 RTP/AVP 8 0 97

a=rtpmap:8 PCMA/B000

a=rtpmap:0 PCMU/8000

a=rtpmap:8 PCMA/8000

m=video 0 RTP/AVP 96 a=rtpmap:97 G726-32/8000

Ecnu B Meamanpodusie He COAEPXUTCA HU OHOrO NaTTepHa A/1s NPOKCUPOBAHMS KOAEKOB, a yKa3aHbl TOMbKO
KOAEKW, AOCTYMHbIE ANS TPAHCKOAMPOBAHUS, TO NPU HaIMUYMM OMHAKOBbLIX KOAEKOB B Meananpounsix,
MCMosb3yeMblX Ha BXOASLLEM M UCXOASLLEM HanpaBeHNsX, MeanagaHHble 6yayT nepefaBaTbCs B pexume
NPOKCMPOBAHUS.

T. 0. BK/IOYEHME NoAAepXKN TPpaHCKOAMPOBaHNS A5t kogekoB koMaHaamm codec {audio | video | image} {all |
<CODEC>} He o3HauaeT, 4To nepeaaBaemble Yepes ESBC meanagaHHble Bcerga GyayT TPaHCKOANPOBATLCS.
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[Npumep:

[na tpaHkoB TRUNK_1 n TRUNK_2 ncnonb3yetca oguH v T1oT1 xe megunanpoduis FOR_TRUNKS, B koTopom
yKasaH To/1bkKo Kogek PCMA, paspeLleHHbIn N5 TPaHCKOAMPOBaHMS, 1 OTCYTCTBYHOT NaTTepPHbl KOAEKOB A1
NPOKCUPOBaHUA.

B SDP Offer1, nonyyeHHom ¢ TpaHka TRUNK_1, yka3aHbl kogekn PCMA n PCMU, u T. K. B Meananpodgune
FOR_TRUNKS He yka3aH kogek PCMU (Hu ansi npokcUpoBaHus, HU Anst TpaHckoauposanus), To B SDP Offer2,
KoTopbli 6yaeT otnpasneH B TRUNK_2, kogek PCMU He 6yaet po6asneH. Mpu nonyyeHun SDP Answer2
npoucxoant cornacoeaHue kogeka PCMA, n B TRUNK_1 6yaet otnpasneH SDP Answer1 ¢ kogekom PCMA.
Mpwn aTOM MeguanaHHble 6yayT nepefaBarbCa B peXnume npoKCcMpoBaHus, T. K. Hanbosiee NpuopuUTETHbIE
kogekun B SDP Offer n SDP Answer coBnagator.

| TRUNK_1 } { } : )
UNK_ { ESBC |} TRUNK_2

media profile FOR_TRUNKS
codec audio PCMA
exit

SDP Offerl SDP Offer2

v=0

o=userl 77755765 7773687637 IN1P4 192.168.23.200 v=0

5=- o=userl 3962931322 3962931322 IN IP4 192.168.23.199
t=00 5=-

c=IN P4 192.168.23.200

c=IN IP4 192.168.23.199
=00

m=audio 10000 RTP/AVP 18 8 0 t=0

a=rtpmap:8 PCMA/8000
a=rtpmap:0 PCMU/B8000

m=audio 8026 RTP/AVP 8
a=rtpmap:8 PCMA/8000

SDP Answerl

=0
o=userl 3962931323 3962931325 IN |IP4 192.168.23.199
s:_
c=INIP4 192.168.23.199
t=00
m=audio 8024 RTP/AVP 8
a=rtpmap:8 PCMA/8000

SDP Answer2

v=0

o=userl 77755765 7773687637 IN IP4 192.168.23.200
s:_

t=00

c=IN IP4 192.168.23.200

m=audio 10002 RTP/AVP 8

a=rtpmap:8 PCMA/8000
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Mpumepbl Ucnonb3oBaHUA Meguanpoduneii Ans ynpaBieHUs KOAeKaMU B peXXMMe TPaHCKOAMPOBaHUS

1. HacTpouTb TONbKO pexum TpaHckoanposaHus kogekos PCMA <—> PCMU mexay Hanpas/ieHUs M.

vesbc# configure
vesbc(config)# esbc

#Co3gaTb meavanpodunb Ans TpaHka TRUNK_1:
vesbc(config-esbc)# media profile FOR_TRUNK_1

#3anpeTuUTb KCMNONb30BaHMe BCEX KOAEKOB B pexuMe MPOKCUpPOBAHUS :
vesbc(config-esbc-media-profile)# no codec allow all

#BKMOYNTb MOAAEPXKY Kogeka PCMA B pexume TpaHCKOAMPOBAHMUS :
vesbc(config-esbc-media-profile)# codec audio PCMA
vesbc(config-esbc-media-profile)# exit

#MpuBs3aTb Meananpodunb K TpaHKy TRUNK_1:
vesbc(config-esbc)# trunk sip TRUNK_1
vesbc(config-esbc-trunk-sip)# media profile FOR_TRUNK_1
vesbc(config-esbc-trunk-sip)# exit

#Co3gaTb meananpodunb Ans TpaHka TRUNK_2:
vesbc(config-esbc)# media profile FOR_TRUNK_2

#3anpeTUTb KUCMNONb30BaHME BCEX KOAEKOB B pexuMe MPOKCUpPOBAHUS :
vesbc(config-esbc-media-profile)# no codec allow all

#BK/MOYNTb MOAAEPXKY Kogeka PCMU B pexume TpaHCKOAWPOBAHMUS :
vesbc(config-esbc-media-profile)# codec audio PCMU
vesbc(config-esbc-media-profile)# exit

#MpuBs3zaTb Meagnanpodunb K TpaHKy TRUNK_2:
vesbc(config-esbc)# trunk sip TRUNK_2
vesbc(config-esbc-trunk-sip)# media profile FOR_TRUNK_2
vesbc(config-esbc-trunk-sip)# do commit
vesbc(config-esbc-trunk-sip)# do confirm

B pe3synsrarte koHurypauus meamanpoduneli 6yaeT BbirsaeTb ceayrowmm o6pasom:

media profile FOR_TRUNK_1
codec audio PCMA

exit

media profile FOR_TRUNK_2
codec audio PCMU

exit
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B SDP Offer1, nonyyeHHom ¢ TpaHka TRUNK_1, ykasaH kogek PCMA, n T. k. B Megnanpodune FOR_TRUNK_2
yKasaH Tonbko kogek PCMU ans TpaHckogupoaHusi, B SDP Offer2, kotopbliin 6yaet otnpasneH B TRUNK_2,
kopek PCMA 6yaet 3ameHeH Ha PCMU. CooteeTcTBeHHO npu BbizoBax M3 TRUNK_1 B TRUNK_2 (1 B 06paTHOM
HanpaB/ieHNN) BO3MOXHO TOJIbKO TPaHCKOAMPOBaHME MeANaaHHbIX.

| TRUNK_1 } ( } : )
. [ ESBE ] TRUNK_2

media profile FOR_TRUNK_1

SDP Offerl

v=0

o=userl 77755765 7773687637 IN IP4 192.168.23.200
5=-

t=00

c=IN I1P4 192.168.23.200

m=audio 10000 RTP/AVP 8

a=rtpmap:8 PCMA/8000

media profile FOR_TRUNK_2

SDP Offer2

v=0

o=userl 3962931322 3962931322 IN IP4 192.168.23.199
5=-

c=IN IP4 192.168.23.199

=00

m=audio 8026 RTP/AVP 0

a=rtpmap:0 PCMU/8000

SDP Answerl

v=0

o=userl 3962931323 3962931325 IN |IP4 192.168.23.199
g=-

c=IN IP4 192.168.23.199

t=00

m=audio 8024 RTP/AVP 8

a=rtpmap:8 PCMA/B000

SDP Answer2

v=0

o=userl 77755765 7773687637 IN I1P4 192.168.23.200
5=-

t=00

c=IN IP4 192.168.23.200

m=audio 10002 RTP/AVP 0

a=rtpmap:0 PCMU/8000

Ecnwn B SDP Offer1, nonyueHHom ¢ TpaHka TRUNK_1, 6yayT ykasaHbl /ito6ble Kogekun kpome PCMA, To BbI30B He
6yayT yctaHoBneH, ESBC otnpasuT Ha INVITE oTeeT 488.
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2. icnonb3oBaHue meauanpoduneit 4ns NPoKCUPOBaHUS 1 TPAHCKOANPOBAHUS ayanoAaHHbIX.

[na tpaHkoB TRUNK_1 n TRUNK_2 ncnonb3ytotcsa megmanpodunsiv, no3BossoLmne npoKCcMpoBaTb BCe KOAEKN

N TpaHckogmposatb ayamo G722 <> G729 n GSM <> G729.

HacTpoiika megnanpoduneii:

vesbc# configure
vesbc(config)# esbc

#Co3gaTb megnanpodunb gnsa TpaHka TRUNK_1:
vesbc(config-esbc)# media profile FOR_TRUNK_1

#BKIOUNTbL MOALEPXKY KOAEKOB G722 M GSM B pexume TpPaHCKOAMPOBAHUS :

vesbc(config-esbc-media-profile)# codec audio G722
vesbc(config-esbc-media-profile)# codec audio GSM
vesbc(config-esbc-media-profile)# exit

#NpuBAsaTb Meananpodunb K TpaHKy TRUNK_1:
vesbc(config-esbc)# trunk sip TRUNK_1
vesbc(config-esbc-trunk-sip)# media profile FOR_TRUNK_1
vesbc(config-esbc-trunk-sip)# exit

#Co3gaTb megnanpodunb gnsa TpaHka TRUNK_2:
vesbc(config-esbc)# media profile FOR_TRUNK_2

#BKNOUNTL NogaepxKy Kogeka G729 B pexume TpPaHCKOAMPOBAHMUA:

vesbc(config-esbc-media-profile)# codec audio G729
vesbc(config-esbc-media-profile)# exit

#NpuBAsaTb Meananpodunb K TpaHKy TRUNK_2:
vesbc(config-esbc)# trunk sip TRUNK_2
vesbc(config-esbc-trunk-sip)# media profile FOR_TRUNK_2
vesbc(config-esbc-trunk-sip)# do commit
vesbc(config-esbc-trunk-sip)# do confirm
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B pe3synbtarte KoHdurypauus meavanpodouneii 6yaeT BbirIsAeTb Ceayowmum 06pasom:

media profile

codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
exit

audio
audio
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow

media profile

codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
codec
exit

audio
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow
allow

FOR_TRUNK_1
GSM

G722

AMR
CLEARMODE
CN

G72

G722/ 9
G728 15
G729/ 18
GSM 3

H26

H261 31
H263 34
ILBC

L16/44100 11
L16/44100/2 10
OPUS

PCMA 8

PCMU ©

SPEEX

T38 t38

VP
telephone-event

FOR_TRUNK_2
G729

AMR
CLEARMODE
CN

G72

G722/ 9
G728 15
G729/ 18
GSM 3

H26

H261 31
H263 34
ILBC

L16/44100 11
L16/44100/2 10
OPUS

PCMA 8

PCMU ©

SPEEX

T38 t38

VP
telephone-event
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2.1 B SDP Offer1, nonyueHHom c TpaHka TRUNK_1, ykazaHbl kogekn PCMA, PCMU, G726 n G722. T. k. B
megmanpodgmnne FOR_TRUNK_1 ecTb kogek G722, paspeLueHHblii 418 TpaHCcKoaupoBaHus, To B SDP Offer2,
KoTopbIli 6yaet otnpasneH B TRUNK_2, 6yaet nob6asneH kogek G729. OcTasibHble Kogekn OyayT nepeaaBarbes
n3 SDP Offer1 B SDP Offer2, T. k. Ha 060Mx MegnanpoUNAX HaCTPOEHbI NAaTTEPHbI, paspeLlarLLme
npokcupoBaHue atTux kogekos. B SDP Answer2, nonyyeHHom n3 TRUNK_2, ykasaH kogek PCMU. 3101 kogek
6ynet cornacoBaH ESBC B SDP Answer1. T. k. 310T Kogek 6bis1 B SDP Offer1, To 6yaeT BbibpaH pexum
MPOKCMpPOBaHUA MeanafaHHbIX.

| TRUNK_1 } { } { )
. { ESBC |} TRUNK_2

media profile FOR_TRUNK_1

SDP Offerl

v=0

o=userl 77755765 7773687637 IN IP4 192.168.23.200
5=-

t=00

c=IN IP4 192.168.23.200

m=audio 10000 RTP/AVP 8 0 97 9

a=rtpmap:8 PCMA/8000

a=rtpmap:0 PCMU/8000

a=rtpmap:97 G726-32/8000

a=rtpmap:9 G722/8000

media profile FOR_TRUNK_2

SDP Offer2

v=0

o=userl 3963031942 3963031942 IN IP4 192.168.23.199
s:_

c=INIP4 192.168.23.199

t=00

m=audio 8122 RTP/AVP 8 0 97 9 18
a=rtpmap:8 PCMA/B000
a=rtpmap:0 PCMU/8000
a=rtpmap:97 G726-32/8000
a=rtpmap:9 G722/8000
a=rtpmap:18 G729/8000

SDP Answerl

v=0
o=userl 3963031942 3963031944 IN IP4 192.168.23.199

g=-
c=IN IP4 192.168.23.199
t=00

m=audioc 8120 RTP/AVP 0
a=rtpmap:0 PCMU/8000

SDP Answer2

v=0

o=userl 77755765 7773687637 IN 1P4 192.168.23.200
g=-

t=00

c=IN IP4 192.168.23.200

m=audio 10002 RTP/AVP 0

a=rtpmap:0 PCMU/8000
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2.2 B SDP Offer1, nonyyeHHom c TpaHka TRUNK_1, yka3aHbl kogekn PCMA, PCMU, G726 n G722. T. k. B
megmanpodgmnne FOR_TRUNK_1 ecTb kogek G722, paspeLueHHblii 418 TpaHCcKoaupoBaHus, To B SDP Offer2,
KoTopbIli 6yaet otnpasneH B TRUNK_2, 6yaet nob6asneH kogek G729. OcTasibHble Kogekn OyayT nepeaaBarbes
n3 SDP Offer1 B SDP Offer2, T. k. Ha 0601x MegnanponIAX HACTPOEHbI NATTEPHbI, paspeLlarLLme
npokcupoBaHue aTux Kogekos. B SDP Answer2, nonydyeHHom n3 TRUNK_2, ykasaH kogek G729. T. k. atoro
Kogeka He 6bis10 B SDP Offer1, To 6yaeT cornacoBaH eAMHCTBEHHbI BO3MOXHbI kogek ans TRUNK_1 — G722.
T. K. Kogekn Ha nneyax TRUNK_T n TRUNK_2 otninyatotcs, 6yaeT BKIHOYEHO TpaHCKoAMPOBaHWe MeanaaHHbIX
G722 <—> G729.

| TRUNK_1 } ( ) : )
e { ESBC | TRUNK_2

media profile FOR_TRUNK_1 media profile FOR_TRUNK_2

SDP Offerl SDP Offer2

v=0 i

o=userl 77755765 7773687637 IN IP4 192.168.23.200 e

5=- o=userl 3963034948 3963034948 IN IP4 192.168.23.199

=00 5=-

c=IN IP4 192.168.23.200 c=IN IP4 192.168.23.199

=audio 10000 RTP/AVP 8 0 97 9 t=00

gn=r?§mlgp:8 PCMA;BE}OO m=audio 8126 RTP/AVP 8 0 97 9 18

a=rtpmap:0 PCMU/8000 a=rtpmap:8 PCMA/B000

a=rtpmap:97 G726-32/8000 a=rtpmap:0 PCMU/8000

a=rtpmap:9 G722/8000 a=rtpmap:97 G726-32/8000
a=rtpmap:9 G722/8000
a=rtpmap:18 G729/8000
SDP Answer2

SDP Answerl V=0

v=0 o=userl 77755765 7773687637 IN IP4 192.168.23.200

o=userl 3963034948 3963034950 IN IP4 192.168.23.199 ?—:O 0

5=- —

=IN IP4 192.168.23.199 c=IN P4 192.168.23.200

tc=0 0 m=audio 10002 RTP/AVP 18

m=audio 8124 RTP/AVP 9 a=rtpmap:18 G729/8000

a=rtpmap:9 G722/8000
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2.3 B SDP Offer1, nonyueHHom c TpaHka TRUNK_1, ykazaHbl kogekn PCMA, PCMU, GSM, G726 n G722. T.k. B
meguanpodune FOR_TRUNK_1 ecTb kogekn G722 n GSM, paspeLlueHHble A58 TpaHckoanposaHus, To B SDP
Offer2, kotopblii 6yaeT otnpaeneH B TRUNK_2, 6yaeT go6aeneH kogek G729. OcTanbHble KOAekn 6yayT
nepepasatbcst n3 SDP Offer1 B SDP Offer2, T. k. Ha 060ux Meguanpoduiax HaCTPOEHbI NATTEPHbI,
paspeLuaroLme npokcmpoBaHue atux kogekos. B SDP Answer2, nonyyeHHom 13 TRUNK_2, ykasaH kogek G729.
T. k. aTOro Kogeka He 6bi10 B SDP Offer1, To 6yaeT cornacoBaH Havbosiee NpUopUTETHBIN kKogek ans TRUNK_1
— GSM. T. k. kogekn Ha niedyax TRUNK_1 n TRUNK_2 ot/inyatotcs, 6yAeT BK/IHOYEHO TpaHCKOAVPOBaHme
MeguanaHHbix GSM <> G729.

| TRUNK_1 } ( ] { )
2 { ESBC | TRUNK_2

media profile FOR_TRUNK_1 media profile FOR_TRUNK_2

SDP Offerl SDP Offer2
=0 -0
0T useETATS3783 FTTSBATAAT A IR0 92:100:23:200 o=userl 3963035354 3963035354 IN IP4 192.168.23.199

t=00

c=IN IP4 192.168.23.200

m=audio 10000 RTP/AVP 80 397 9
a=rtpmap:8 PCMA/8000
a=rtpmap:0 PCMU/8000
a=rtpmap:3 G5M/8000
a=rtpmap:97 G726-32/8000
a=rtpmap:9 G722/8000

5=-
c=IN IP4 192.168.23.199

t=00

m=audio 8130 RTP/AVP 80 397 9 18
a=rtpmap:8 PCMA/8000

a=rtpmap:0 PCMU/8000

a=rtpmap:3 GSM/8000

a=rtpmap:97 G726-32/8000

a=rtpmap:9 G722/8000
a=rtpmap:18 G729/8000

SDP Answer2
SDP Answerl

v=0
v=0 o=userl 77755765 7773687637 IN IP4 192.168.23.200
o=userl 3963035354 3963035356 IN IP4 192.168.23.199 ?_:0 0
5=- —
c=IN IP4 192.168.23.199 c=INIP4 192.168.23.200
t=00 m=audio 10004 RTP/AVP 18

m=audio 8128 RTP/AVP 3 a=rtpmap:18 G729/8000

a=rtpmap:3 GSM/8000
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9.10.3 TawmayTt oxugaHusa RTP-nakeTtoB

®YHKUNSA KOHTPO/IS COCTOSAHUS Pa3roBOPHOro TpakTa no Hannumo RTP-Tpadhvka oT BCTpeYHOoro ycTporicTea.
[aHHbI MexaH13M, a TakkKe OnucaHHble HKe MexaHU3Mbl MOTyT UCMNO/b30BaTbCA A/19 NpefoTBpaLLeHNs
3aBMCaHNS Pa3roBOPHbIX CECCUI B C/lyYae BO3HUKHOBEHMWS HEMCNPABHOCTEN Ha ceTu nepesayn AaHHbIX. OHK
MOTYT 1CMO0/Ib30BaTbCS B [IONOIHEHNE UK B KAYecTBe asibTepHaTuBbl Talivepam SIP-ceccuii (RFC 4028).

KOHTpO/Ib OcyLLecTBsETCA cneayowmnm o6pa3oM: ec/iv B TedeHne 3a1aHHOro BpeEMEHMW OT BCTPEYHOro
YCTPOWCTBA He NocTynaeT HY1 ogHoro RTP-nakeTa, TO BbI30B 3aBepLUaeTCS.
Mo yMOMYaHUIO KOHTPO/1b BbIK/THOYEH.

Mpumep HacTpoiiku RTP-TalimayTa:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne mepuanpoduna NEW_MEDIA_PROFILE:
vesbc(config-esbc)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-media-profile)#

#BKNoyeHne Talimepa 1 MUH. B Meguanpoowune:
vesbc(config-esbc-media-profile)# rtp timeout 1
vesbc(config-esbc-media-profile)#

vesbc(config-esbc-media profile)# exit
vesbc(config-esbc)#

#Mpneazatb mMegmanpodunb K TpaHky NEW_TRUNK:
vesbc(config-esbc)# trunk sip NEW_TRUNK
vesbc(config-esbc-trunk-sip)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-trunk-sip)#

#MNpUMEHUTb U NOATBEPANTbL U3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Ecnu B BbI30BE, KOTOPbIN 6bin1 ycTaHoBeH yepes TpaHk NEW_TRUNK, B TeueHue 1 muHyTbl B ESBC He 6yayT
npuxoanTb RTP-nakeTbl ¢ 110601 U3 CTOPOH, TO BbI30B OYAET NPUHYANTENbHO 3aBEPLLEH.

TarimayT oxugaHusa RTP-naketoB nocne nonyvyeHus Comfort Noise

3Ta hyHKUMA SABNSEeTCS AONONHEHMEM K YHKLUK "TaiimayT oxungaHma RTP-nakeToB" ¢ yueToM KOHTPOAS
COCTOSIHUA pa3roBopa no Hanuuuto RTP-Tpadimka npu ncnonb3osaHum naketoB Comfort Noise B RTP-noToke.

[aHHbIli TalimayT siBNsieTcs MHOXUTeneM A rtp timeout. MHOXWTENb — 3TO KO3PULNEHT, KOTOPbIT
onpenensiet, BO CKO/IbKO pa3 3HauyeHne AaHHOro TaimayTta 60/blue, Yem TaimMayT oxumgaHus RTP-nakeTos.
MprHMMaeT 3HadeHns 13 ananasoHa 2—30.

KOHTPO/b OCYLLIECTBSIETCS C/eAyHoLVM 06pa3oM: eC/IN B TeYEHME JAHHOTO BPEMEHU OT BCTPEYHOTO
yCTpoOIicTBa He NocTynaeT HM oAHoro RTP-nakeTta u nocneaHuii nakeT 6bin naketom CN (Comfort Noise), To
BbI30B 3aBEPLUAETCS.

Mo ymonyaHuio MHOXUTENb He YCTaHOB/IEH.
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CN-MHOXUTEeNb 6yAeT MCNOb30BATLCSA, TO/IbKO €C/IN HACTPOEH TaiMayT oxnaaHusa RTP-nakeTos.

MpuMep HACTPOIKN MHOXUTENSA:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne mepuanpoduns NEW_MEDIA_PROFILE:
vesbc(config-esbc)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-media-profile)#

#BKMwYeHne TalimayTa oxugaHusa RTP-nakeToB B 1 MUHYTY:
vesbc(config-esbc-media-profile)# rtp timeout 1
vesbc(config-esbc-media-profile)#

#YCTaHOBUTb MHOXMUTENb TalkimayTa oxugaHusa RTP-nakeToB nocne nosnydeHua Comfort Noise:
vesbc(config-esbc-media-profile)# rtp timeout cn 5
vesbc(config-esbc-media-profile)#

vesbc(config-esbc-media profile)# exit
vesbc(config-esbc)#

#MpnBazatb mMegnanpodunb K TpaHky NEW_TRUNK:
vesbc(config-esbc)# trunk sip NEW_TRUNK
vesbc(config-esbc-trunk-sip)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-trunk-sip)#

#NPUMEHUTb W MNOATBEPAUTb WU3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Ecnu B BbI30BE, KOTOPbIN 6bi1 ycTaHoB/eH yepes TpaHk NEW_TRUNK, B TeueHue 1 muHyTbl B ESBC He 6yayT
npuxoanTb RTP-nakeTbl ¢ 1060 M3 CTOPOH, a NocneaHui nakeT 6b11 naketoM CN, To TalimayT oxuagaHmsa RTP-
NnakeToB YBE/IMUYNTCA B S pa3. Takum 06pa3om, ecnv B Te4eHne 5 MUHYT ¢ MOMeHTa nosiyvyeHnss CN-naketa He
noctynaet H1 ogHoro RTP-nakeTa, TO BbI30B OyAET NPUHYANTENIbHO 3aBEpPLUEH.
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TavimayTt oxugaHusa RTCP-naketoB

®YHKUMS KOHTPOIA COCTOSAHUS Pa3roBOPHOro TpakTa no Hannumto RTCP-Tpadhmka oT BCTPEUYHOro yCcTpoincTaa.
TalimayT npuH1MaeT 3HadeHns n3 gunanasoHa 10—300 c. KoHTpo b ocyLecTBAseTcs criegyowmum o6pasom:
€C/I1 B TedeHue 3a4aHHOro BpeMeHn OT BCTPEYHOro YCTPOICTBa He nocTtynaeTt Hu ogHoro RTCP-naketa, To
BbI30B 3aBepLUaeTCA.

Mo yMOMYaHUO KOHTPO/Ib BbIK/THOUEH.

Mpumep HacTpoiikn RTCP-TalimayTa:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne mepuanpoduna NEW_MEDIA_PROFILE:
vesbc(config-esbc)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-media-profile)#

#BKwyYeHne TalimayTa oxugaHus RTCP-nakeToB B 30 CeKYHA:
vesbc(config-esbc-media-profile)# rtcp timeout 30
vesbc(config-esbc-media-profile)#

vesbc(config-esbc-media profile)# exit
vesbc(config-esbc)#

#MpnBazatb mMegmanpodunb K TpaHky NEW_TRUNK:
vesbc(config-esbc)# trunk sip NEW_TRUNK
vesbc(config-esbc-trunk-sip)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-trunk-sip)#

#MNpUMEHNUTb U NOATBEPANTbL U3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Ecnu B BbI30BE, KOTOPbIN 6bi1 ycTaHoBeH yepes TpaHk NEW_TRUNK, B TeueHune 30 cekyHa B ESBC He 6yayT
npuxoanTb RTCP-nakeTbl C 110601 U3 CTOPOH, TO BbI30B OYAET NPUHYANTENBHO 3aBEPLLEH.

PekomeHayeTcsa HacTpamBaTth TaiMayTbl oxxuaaHnsa RTP n RTCP-nakeToB COBMECTHO.

OtcyTtcTBMe RTP-nakeToB He SIBNSETCA ABHbIM NPU3HAKOM HEUCMPaBHOCTY Ha CEeTU nepefayn faHHbIX, T. K.
pa3roBOPHbIA KaHa/T MOXET ObiTb AeaKTUBMPOBAH BPEMEHHO KaKOW-NM60 U3 CTOPOH, Hanpumep, yepes
cornacoaHune SDP a=inactive. Mpu atom naketbl RTCP 6yayT nepeaaBaTbCA CTOPOHAMM B 3TOM COCTOSIHUMN.

Mpwn ncnonb3oBaHun Tonbko RTCP-TalimayTa, ESBC He aHanusnpyet Hannume RTP-nakeTos, 1 B Cyyae, Koraa
CTOPOHbI He ucnonb3ytT RTCP, ceccust 3aBepLlunTCa CNycTsl BPEMS, paBHOe TalimayTy oxungaHus RTCP-
naketos. [103aTOMy, ecnv 3apaHee HeU3BECTHO, NOAAEPXMBAET NN BCTPeyHas ctopoHa RTCP, Heobxoanmo
HaCTpouTb He Tosbko RTCP, Ho 1 RTP-TalimayT.
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Jloauka cosmecmHoli pa6ombl malimepos

Ecnn Bpems notepu RTP-nakeToB 60sbLUe, Yem RTP-TaiimayT, To nposepsieTca RTCP-talimayT. Ecnn RTCP-
TaimayT He HacTpPOeH nunu Bpems oxngaHus RTCP-nakeToB UCTEK0, TO CECCUS 3aBepLUAETCSs, MHayYe ceccus
OCTaHeTCs akTUBHOMN, Noka He ncteyét RTCP-taiimayT. Ecnu B aT0 Bpems npuaéT RTP-nakert, To TaimayT
oxunganusa RTP nepesanyctutcs. Takum xe 06pa3oM npomcxogut nposepka RTP-TaiimayTa, ecnm uctekaet
RTCP-taiimayT.

Mpumep coBmecTHO HacTpoliku RTP n RTCP-taimayTa:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3gaHne meguanpoouna NEW_MEDIA_PROFILE:
vesbc(config-esbc)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-media-profile)#

#BKNw4yeHne TalhMmayTa oxmgaHusa RTP-nakeToB B 1 MUHYTY:
vesbc(config-esbc-media-profile)# rtp timeout 1
vesbc(config-esbc-media-profile)#

#BKnw4yeHne TalMmayTa oxmgaHua RTCP-nakeToB B 120 CeKyHpA:
vesbc(config-esbc-media-profile)# rtcp timeout 120
vesbc(config-esbc-media-profile)#

vesbc(config-esbc-media profile)# exit
vesbc(config-esbc)#

#MpuBazaTb meananpodunb K TpaHKy NEW_TRUNK:
vesbc(config-esbc)# trunk sip NEW_TRUNK
vesbc(config-esbc-trunk-sip)# media profile NEW_MEDIA_PROFILE
vesbc (config-esbc-trunk-sip)#

#IpUMEHNTL U MoATBEPAUTb U3MEHEeHUd:

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Ecnu B BbI30Be, KOTOPbIW 6b11 ycTaHoBsieH Yepe3 TpaHk NEW_TRUNK, B TeueHve 1 MUHYTbI He ByayT
npuxoanTtb RTP-nakeTbl, a TanmayT oxungaHns RTCP-nakeToB eLwé He UCTEK, TO CecCusi He 3aBepLUnTCS. Takum
o6pasom, coefivHeHne OyaeT NoAAepXMBaTbCA, NoKa BCTpeyHasd ctopoHa otnpasnisetr RTCP-nakeTsl. Ecniv 3a
370 Bpems npugét RTP-naket, TanmayT oxngadma RTP-naketoB nepesanyctutca. MiHaue, ecnv RTCP-nakeTbl
TaKke nepecrtaHyT NPUXoAunTb, U HXN oAvH RTP-nakeT Tak n He NoCTynuT, ceccus 3aBeplunTtcs Yepes 120 cekyHp,
C MOMeHTa nocnegHero npuweawero RTCP-naketa.
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9.10.4 NokanbHas o6pa6oTka RTCP

Onuua nokanbHoi 06paboTkm no3sosnsseT ESBC camocTosTensHo reHepupoBate RTCP-nakeTsbl B ceccusix, rae
0HO 13 nsiey He nogaepxnsaeT RTCP.

Mo ymonuaHuio RTCP-nakeTkbl He reHepupytoTcs, a RTCP-nakeTbl, NoflyyeHHble Ha O4HOM U3 MNJieY BbI30Ba,
nepecbINialnTCcsa Ha BTOpoe nsedo. B pexvme nokanbHoi 06paboTtkn RTCP-nakeTbl reHepupyoTes 1
OTNpPaBASATCA Ha 06a nneya ceccuu, a NoslyvyeHHble nakeTbl 06pabaTbiBaloTCs.

JNokanbHas o6paboTka RTCP Bk/itouaeTcs, ecnm XoTa 6bl HA O4HOM Niede NpuBs3aH Meananpoduib ¢
BK/THOMEHHOW onuumel IoKkasibHOM 06paboTKu.

WHTepBan nocbinkm RTCP-nakeToB — 370 Nepuog BpeMeHU B CEKyHAax, Yepes KOTOpbI YCTPOCTBO
OTnpaBs/ISeT KOHTPOsIbHbIE NakeTbl N0 Npotokony RTCP, npuHnmaeT 3HaveHus B ananasoHe 1-255 cekyHa. Mo
YMOJTHaHNIO — 5 CeK.

Mpumep HACTPOIKKU NoKasibHOW 06paboTkn RTCP:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne mepuanpoduna NEW_MEDIA_PROFILE:
vesbc(config-esbc)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-media-profile)#

#BK/IlOYEHME ONUUM JIOKaNbHOW 06paboTKu RTCP:
vesbc(config-esbc-media-profile)# rtcp local enable
vesbc(config-esbc-media-profile)#

#HacTpoilka nHTepsana nocbiku RTCP-nakeToB B 10 CeKYHA:
vesbc(config-esbc-media-profile)# rtcp local interval 10
vesbc(config-esbc-media-profile)#

vesbc(config-esbc-media profile)# exit
vesbc(config-esbc)#

#MpnBazatb mMegmanpodunb K TpaHky NEW_TRUNK:
vesbc(config-esbc)# trunk sip NEW_TRUNK
vesbc(config-esbc-trunk-sip)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-trunk-sip)#

#MNpUMEHUTb U NOATBEPAUTbL U3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Bo Bpems BbI30Ba, KOTOPbIN 6bl1 ycTaHoBNeH Yepe3 NEW_TRUNK, npu nonyyeHmmn RTCP-nakeTa ¢ no6oin n3
CTOpOH, Kaxxable 10 cekyHa RTCP-nakeTbl 6yayT reHepmMpoBaTbCs U OTNPaBNATLCS Ha 06a nieya ceccumn.
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9.10.5 SRTP

SRTP (Secure Real-time Transport Protocol) — 310 paclumpeHHas Bepcusi npotokona RTP ¢ Ha6opom
3alMTHBLIX MexaHn3MoB. MpoTokon 6bin onybnvkoBaH opraHu3auneid IETF B ctaHgapte RFC 3711, SRTP
obecneunBaeT KOHpAeHUNaIbHOCTL 3a cUeT wundposaHms RTP-Harpysku. Ang wundposaHus Mmegnanotoka
SRTP ctaHgapTnsnpyeT Ncnosib30BaHne TONbKO eANHCTBEHHOrO Wwndpa — AES, KOTOpbIA MOXeT
MCNONb30BaThCA B [1BYX peXUMaXx:

+ CerMeHTUPOBaHHbIN LENOUYNCIEHHbIV CHETUMK — TUMUYHBIVA PEXUM, KOTOPbIV OCYLLLeCTBNSAET
NPOV3BO/IbHbIV AO0CTYN K /I06bIM 6/10KaM, YTO ABASETCA CyLEeCTBEHHbIM A1 Tpadmka RTP,
nepegatoLlerocs B ny6/IMYHbIX CETAX C HENpeAcKalyeMblM YPOBHEM HALEXHOCTU 1 BO3MOXHOM NoTepe
nakeTos. Ho ctaHgapT ang wudposaHna aaHHbIX RTP — Tonbko 06bl4HOE LenovncieHHoe 3HavyeHme
cuétumnka. AES, paboTalowwmii B aTOM pexnme, SBASETCA a/ITOPUTMOM LUMGOPOBAHMSA MO YMOYaHWIO, C
ANVHOM WNPOBasIbHOTO KNtova B 128 6UT 1 KHOYOM ceccum gsimHon B 112 6uT.

+ f8-pexum — BapuaHT pexrmMa cnocoba 06paTHOl CBSI3N, PaCLLUMPEHHOTO, YTOObI O6bITb AOCTYMNHLIM C
N3MEHEHHOW (PyHKUMEN nHmumanusaunn. 3Ha4eHns nNo yMmoayaHuio AN WuddpoBasibHOro K/o4ya u
KNova ceccum — TO Xe, 4To 1 B AES B pexunme, ornmcaHHOM BbiLLe.

SRTP ncnonb3yeT yHKLMI0 (hOpMUPOBaHNS K/tova ANs CO3[4aHNA K/TtoYel Ha OCHOBE MacTep-K/toya.
MpOTOKON yNpaB/eHUs K/r4amMmmn Co3aeT BCe KNH0UN B CECCUMU C MOMOLLbIO MacTep-k/o4va. 3a CYET TOro, YTo Y
KaoKJ0M ceccum CBOW YHUKasIbHbIN K104, BCE Ceccum 3allyileHbl. MoatomMy, ecnm ogHa ceccus bbinia
CKOMMPOMETMPOBaHa, TO OCTasIbHble MO-NPEXHEMY MoJ, 3aLUTON.

B koHMrypaumm goctynHbl 2 MeToga o6MeHa Knovamu:

- DTLS-SRTP (RFC 5763)
- SDES (RFC 4568)

n 3 pexrma ncnonb3osaHnsa SRTP:

+ disable — SRTP 3anpeLyéH;

+ optional — SRTP He o6s13aTeneH, Ho kN4 6yayT nogctasneHsl B offer SDP BToporo nneva 6e3
n3MeHeHua npodunnsa TpaHcnopTa B Meanacekumm SDP;

+ mandatory — SRTP o6s13aTeneH, npogunb TpaHcnopTta B meanacekumm SDP 6yaet naMeHéH Ha
cooTBeTCTBYOLWMIA Npodusib SRTP.

Ecnu BbiGpaH pexrm mandatory v BktoYeHbl 06a MeToa, TO Ha BTOPOM niede 6yaeT BoiopaH DTLS-SRTP, kak
60/1€ee NPUOPUTETHBIN.

Mo ymonuaHuio nogaepxka SRTP BbikntoveHa.

Mo ymonuaHuio npu ncnons3osaHun DTLS-SRTP ucnosnb3yoTca ceptudmnkarsl, CreHepupoBaHHble
aBTomarunyecku. [1ns ncnosb3oBaHnsA cepTUUKATOB, 3arpy>XeHHbIX Nob3oBaresieM, He06xo4ANMOo B
Meananpodgnie ykasartb kKpuntonpodunb ¢ HeobxoanmMbIMK cepTudmkaTaMm KOMaHaow crypto profile.
Mogpo6HOe onucaHue KpuntTonpodunei npueeAeHo B pasgene Hactporika kpuntonpotunei.

Mpumep ncnonb3osaHusa SRTP

Cxema:

TRUNK_IN ESBC TRUNK_OUT

B koHburypaumm ectb ABa TpaHka, HacTpoeHa MapLupyTusauus. Bbi3os, kotopblii npuxognt n3 TRUNKLIN,
yxognt B TRUNK_OUT. Ha TRUNK_OUT Bkntovyaem o6sa3artenibHoe ncnosb3oBaHne SRTP ¢ metogqom o6meHa
kntoyamun — SDES.
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vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne mepuanpoduna NEW_MEDIA_PROFILE:
vesbc(config-esbc)# media profile NEW_MEDIA_PROFILE
vesbc(config-esbc-media profile)#

#HacTpoika SRTP (BKM4YMAM 06A3aTeNbHLIA pPexum MCMnonb30BaHUs, MeToh obmeHa Kawdamm — SDES) :

vesbc(config-esbc-media-profile)# srtp keying
dtls-srtp Enable DTLS-SRTP keying method
sdes Enable SDES keying method

vesbc(config-esbc-media-profile)# srtp keying sdes
vesbc(config-esbc-media-profile)# srtp mode
disable SRTP 1is disabled
mandatory SRTP 1is mandatory
optional SRTP 1is optional

vesbc(config-esbc-media-profile)# srtp mode mandatory
vesbc(config-esbc-media-profile)#

vesbc(config-esbc-media-profile)# exit
vesbc (config-esbc) #

#NpuBa3aTb meananpodunb K TpaHKy TRUNK_OUT:
vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# media profile NEW_MEDIA_PROFILE
vesbc (config-esbc-trunk-sip)#

#NpUMEHNTb M MNOATBEPANTb W3MEHEHUS :
vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash.

will be reverted in 600 seconds.
vesbc(config-esbc-trunk-sip)# do confirm
Configuration has been confirmed. Commit timer canceled.

Commit timer started, changes
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C TRUNK_IN npuxogut INVITE ¢ SDP offer:

Session Description Protocol
Session Description Protocol Version (v): 0
Owner/Creator, Session Id (o): 100 61 74 IN IP4 10.25.72.54
Session Name (s): Talk
Connection Information (c): IN IP4 10.25.72.54
Time Description, active time (t): 0 0
Session Attribute (a): rtcp-xr:rcvr-rtt=all:10000 stat-summary=loss,dup,jitt,TTL voip-

metrics

Session Attribute (a): record:off
Media Description, name and address (m): audio 7078 RTP/AVP 96 97 98 0 8 18 101 99 100

Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute

(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):

rtpmap:96 opus/48000/2

fmtp:96 useinbandfec=1
rtpmap:97 speex/16000

fmtp:97 vbr=on

rtpmap:98 speex/8000

fmtp:98 vbr=on

fmtp:18 annexb=yes

rtpmap:101 telephone-event/48000
rtpmap:99 telephone-event/16000
rtpmap:100 telephone-event/8000
rtcp-fb:x trr-int 5000
rtcp-fb:x ccm tmmbr

[Generated Call-ID: 10XaoKkgav]
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Ha BTopoe nneyo (TRUNK_OUT) nepecbinaem SDP offer ¢ knroyamu:

Session Description Protocol
Session Description Protocol Version (v): 0

Owner/Creator, Session Id (o): 100 3932018917 3932018917 IN IP4 192.168.23.199

Session Name (s): Talk
Connection Information (c): IN IP4 192.168.23.199
Time Description, active time (t): 0 0

Session Attribute (a):

metrics

Session Attribute (a): record:off

Media Description, name and address (m): audio 8064 RTP/SAVP 96 97 98 0 8 18 101 99 100
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):
(a):

Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute
Media Attribute

rtpmap:96 opus/48000/2

fmtp:96 useinbandfec=1

rtpmap:97 speex/16000

fmtp:97 vbr=on

rtpmap:98 speex/8000

fmtp:98 vbr=on

fmtp:18 annexb=yes

rtpmap:101 telephone-event/48000
rtpmap:99 telephone-event/16000
rtpmap:100 telephone-event/8000
rtcp-fb:x trr-int 5000

rtcp-fb:x ccm tmmbr

crypto:1 AES_256_CM_HMAC_SHA1_80

rtcp-xr:rcvr-rtt=all:10000 stat-summary=loss,dup,jitt,TTL voip-

inline:FGdOolKfB1lrQzUIedHcIqs9uauWEnUbgxXpop9PaIldPIHVNO/vdb7JJIHRLBLwW==

Media Attribute (a): crypto:2 AES_256_CM_HMAC_SHA1l_32

inline:Galc9UfOgBFNmr3ICc3Fiuc3HgEX1j+pldRw85LavzjWR1sGZUr1nsLQjfaTQA==
Media Attribute (a): crypto:3 AES_CM_128_HMAC_SHA1_80 inline:jEjWFKpqdfed94g/

ddSjj1i08dEWQALtTI75HX3

Media Attribute (a): crypto:4 AES_CM_128_HMAC_SHA1_32 dinline:uFYI2UDA/

+woJJIY4fWljfoxRROFfXNtEO81bBnHJ
[Generated Call-ID: 503d40e930910767a2dd95f88b483189]

9.10.6 KoOHTpoOsnb UCTOUHUKa RTP

KoHTposb nctouHnka RTP no3BondeTt npuHnumMarb Mmeguatpadmk To/bKo ¢ IP-agpeca u nopta, ykazaHHOro B
SDP BCTpe4HOli CTOPOHbI, NOBbILIAsA 6e30MacHOCTb B3auMOAENCTBUS MPU UCNO/b30BaHUN MYOGNNUYHOW CETU

nepegauu faHHbIX.

BkitoueHne/BbIKIOYEHNE peXrMa OCyLLECTBASIETCS KOMaHgamu rtp source-verification n no rtp source-
verification cooTBETCTBEHHO. Mpun OTKNOYEHHO NpoBepke IP-aapec 1 nopt nctovyHmka RTP He npoBepsieTcs.

Mo ymonyaHuio onums BK/IKOUYEHA.

Mpwn ncnonb3oBaHUK onummn "KOHTPOsb CTOYHUKA RTP" cOBMECTHO C BK/IHOUEHHOI onuumeii "nat
comedia" B TpaHke UM aboHeHTCKOM MHTepdelice, RTP-Tpadmk 6yaet nepenaBatbes Ha IP-agpec n

NopT U3 BXOASALLEro NOTOKA.
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9.10.7 Mopaepxka RFC5168 (PFU)

Picture Fast Update (PFU) — 310 MexaH13M 6bICTPOro BOCCTAHOB/IEHUS BUAEON306PaXKEHUS, 3a CHET

06HOB/EHMS NOBPEXAEHHbIX KaZlpoB, 06ecneunBas MMHUMasIbHbIE 3a[1ePXXKN 1 CTabunbHOe KayecTBO BUAEO

Aaxe Nnpu notTepe NakeTos.

BkntoyeHne/BbIK/IOYEHNE pexnMa ocyLLecTBnseTca komaHgamu rfc5168 enable v no rfc5168 enable
COOTBETCTBEHHO.

Mo ymon4yaHuio onumsi BbiK/loUeHa.

Mpw BbIKItOYEeHHON nogaepxke n nonyvyeHnn INFO ¢ XML, B kotopom ectb PFU, ESBC otnpasnsiet oreeT 200
OK 1 INFO c SDP, B kotopom cogepxutcst "Unsupported picture fast update”.

Mpumepsbl
1. Noppepxka RFC5168 oTknioueHa

Cxema:

TRUNK_IN ESBC TRUNK_OUT

B koHburypaumm ectb ABa TpaHka, HacTpoeHa MapLupyTusauus. Bbi3os, kotopblii npuxognt n3 TRUNKLIN,
MapLpyTmaupyetcs yepe3 TRUNK_OUT. Ha o6oux TpaHkax B HacTpolikax Mmeavanpoduns nogaepxka
ncnonb3osaHua RFC5168 otk/itoueHa.

vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3gaTb Meguanpodunb MEDIA_PROFILE_TRUNK_IN (no ymon4daHuto noggepxka rfc5168 OTK/YEHA) :
vesbc(config-esbc)# media profile MEDIA_PROFILE_TRUNK_IN
vesbc(config-esbc-media-profile)# exit

vesbc (config-esbc)#

#Co3gaTtb mMegnanpodunb MEDIA_PROFILE_TRUNK_OUT (no ymonyaHuw noggepxka rfc5168 oTKAw4eHa) :
vesbc(config-esbc)# media profile MEDIA_PROFILE_TRUNK_OUT
vesbc(config-esbc-media-profile)# exit

vesbc(config-esbc)#

#NpusA3aTb MeaManpodunb MEDIA_PROFILE_TRUNK_IN K TpaHKy TRUNK_IN:
vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# media profile MEDIA_PROFILE_TRUNK_IN
vesbc (config-esbc-trunk-sip)#

#NpusA3aTb Meananpodunb MEDIA_PROFILE_TRUNK_OUT Kk TpaHKy TRUNK_OUT:
vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# media profile MEDIA_PROFILE_TRUNK_OUT
vesbc (config-esbc-trunk-sip)#

#NpUMEHNTb N NOATBEPANTb W3MEHEHUS:

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.
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B TRUNK_IN npuxoaut coobuweHne INFO ¢ XML:

eXtensible Markup Language
<?xml
version="1.0"
encoding="utf-8"
72>
<media_control>
<vc_primitive>
<to_encoder>
<picture_fast_update/>
</to_encoder>
</vc_primitive>
</media_control>

T. k. nogaepxka RFC5168 oTtkntoveHa, ESBC otBeTut 200 OK 1 otnpasut coobueHne INFO ¢ XML, B koTopom
copepxutcs "Unsupported picture fast update”:

eXtensible Markup Language
<?xml
version="1.0"
encoding="utf-8"
7>
<media_control>
<general_error>
Unsupported picture fast update
</general_error>
</media_control>

2. Noppepxka RFC5168 BkntoueHa. Mpu npokcupoBaHuu BuAeo 1 nonyvyeHun coobueHus INFO ¢ XML, B
koTtopom ecTb PFU, ESBC nepepaet coo6uieHne INFO Ha BTopoe nsiieuo

Cxema:

TRUNK_IN ESBC TRUNK_OUT

B koHmrypaumm ectb ABa TpaHka, HacTpoeHa MapLipyTusaumsa. Ha 060mx TpaHKkax Ucnosib3yeTcs OAuH
Buaeokogek (Hanpumep, VP8). Bbi3oB, koTopblit npuxoant n3 TRUNK_IN, MapLipyTravpyeTtcs yepes
TRUNK_OUT. Ha o6oux TpaHKkax B HacTpoikax Megnanpouia ykasbiBaem, 4To Nogaepkka Ncnonb3oBaHns
RFC5168 Bk/toyeHa.
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vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne mepuanpoduns MEDIA_PROFILE_TRUNK_IN c BKJ/IOYEHHOW noanepxkoin RFC5168:
vesbc(config-esbc)# media profile MEDIA_PROFILE_TRUNK_IN
vesbc(config-esbc-media-profile)# rfc5168 enable
vesbc(config-esbc-media-profile)# exit

vesbc (config-esbc) #

#Co3gaHne mepguanpoouna MEDIA_PROFILE_TRUNK_OUT c BKAW4YeHHOW nognepxkoi RFC5168:
vesbc(config-esbc)# media profile MEDIA_PROFILE_TRUNK_OUT
vesbc(config-esbc-media-profile)# rfc5168 enable
vesbc(config-esbc-media-profile)# exit

vesbc(config-esbc) #

#NpuBazaTb mMeananpodunb K TpaHKy TRUNK_IN:

vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# media profile MEDIA_PROFILE_TRUNK_IN
vesbc(config-esbc-trunk-sip)#

#NpuBa3aTb mMeananpodunb K TpaHKy TRUNK_OUT:

vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# media profile MEDIA_PROFILE_TRUNK_OUT
vesbc(config-esbc-trunk-sip)#

#NpUMEHNTb M MNOATBEPANTb WU3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

C TRUNKL_IN npuxoaut coobueHne INFO ¢ XML:

eXtensible Markup Language
<?xml
version="1.0"
encoding="utf-8"
7>
<media_control>
<vc_primitive>
<to_encoder>
<picture_fast_update/>
</to_encoder>
</vc_primitive>
</media_control>
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T. k. noaaepxka RFC5168 BkntoueHa, ESBC npokuabiBaeT coobuieHne INFO Ha BTopoe nneyo (B TRUNK_OUT):

eXtensible Markup Language
<?xml
version="1.0"
encoding="utf-8"
72>
<media_control>
<vc_primitive>
<to_encoder>
<picture_fast_update/>
</to_encoder>
</vc_primitive>
</media_control>

BctpeuHas ctopoHa (TRUNK_OUT) otBeuaert, nogaepxusaeT v oHa INFO ¢ XML PFU nnu Her.

3. Noppepxka RFC5168 BkntoyeHa. NMpu TpaHckoagupoBaHUM BUAEO U nostydyeHumn coobuieHus INFO c
XML, B koTopom ecTb PFU, ESBC camocToATeNnbHO obpabaTbiBaeT coobweHue INFO

Cxema:

TRUNK_IN ESBC TRUNK_OUT

B koHburypaumm ectb ABa TpaHka, HacTpoeHa MapLupyTM3aums. Ha TpaHkax MCnosb3yTcs pasHble
Buaeokoaekm, T. e. ESBC pa6oTtaet B pexume TpaHckoaupoBaHus Bugeo (B npumepe TRUNK_IN ncnonbayet
VP8, a TRUNK_OUT H264). BbI30B, koTopblit npuxoaut n3 TRUNK_IN, MmappyTunsvpyetcsa yepe3 TRUNK_OUT.
Ha o6ounx TpaHkax B HacCTpoikax Megmanpouaisa ykasbiBaeMm, YTo Nogaepxka ncnonb3osaHns RFC5168
BK/IHOYEHA.
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vesbc#
vesbc# configure
vesbc(config)# esbc

#Co3paHne mepuanpoduns MEDIA_PROFILE_TRUNK_IN c BKJ/IOYEHHOW noanepxkoin RFC5168:
vesbc(config-esbc)# media profile MEDIA_PROFILE_TRUNK_IN
vesbc(config-esbc-media-profile)# codec video VP8
vesbc(config-esbc-media-profile)# no codec allow H26
vesbc(config-esbc-media-profile)# no codec allow H261 31
vesbc(config-esbc-media-profile)# no codec allow H263 34
vesbc(config-esbc-media-profile)# rfc5168 enable
vesbc(config-esbc-media-profile)# exit

vesbc(config-esbc)#

#Co3paHne mepuanpodunsa MEDIA_PROFILE_TRUNK_OUT c BKWYEHHOW nopnepxkoin RFC5168:
vesbc(config-esbc)# media profile MEDIA_PROFILE_TRUNK_OUT
vesbc(config-esbc-media-profile)# codec video H264
vesbc(config-esbc-media-profile)# no codec allow VP
vesbc(config-esbc-media-profile)# rfc5168 enable
vesbc(config-esbc-media-profile)# exit

vesbc(config-esbc)#

#NpuBazaTb mMeananpodunb K TpaHKy TRUNK_IN:

vesbc(config-esbc)# trunk sip TRUNK_IN
vesbc(config-esbc-trunk-sip)# media profile MEDIA_PROFILE_TRUNK_IN
vesbc (config-esbc-trunk-sip)#

#NpuBa3aTb meananpodunb K TpaHKy TRUNK_OUT:

vesbc(config-esbc)# trunk sip TRUNK_OUT
vesbc(config-esbc-trunk-sip)# media profile MEDIA_PROFILE_TRUNK_OUT
vesbc (config-esbc-trunk-sip)#

#NpUMEHNTb M MNOATBEPANTb W3MEHEHUS :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled..

C TRUNKL_IN npuxoaut coobueHne INFO ¢ XML:

eXtensible Markup Language
<?xml
version="1.0"
encoding="utf-8"
7>
<media_control>
<vc_primitive>
<to_encoder>
<picture_fast_update/>
</to_encoder>
</vc_primitive>
</media_control>

T. K. ucnonb3yeTcst TpaHckoanpoBaHme, To ESBC camocTosTenbHo obpabartsiBaeT INFO otnpasnset 200 OK.
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9.11 YnpaBneHue 6€30MNacHOCTbIO CUCTEMDbI

B gaHHOM pasgene onucaHbl METOAbI 3alWnTbl U NpuMepbl HacTpoliku ESBC gnsa 3awmTbl OT pasinyHbix SIP-
aTak.

[na 60onee HafeXHON 3aLMTbl PEKOMEHYeTCs UCMNOo/b30BaThb A0MNOMHUTE bHbIE MEXaHW3MbI 3aLUWTbl OT
NPOoYNX CETEBbIX aTak, onMcaHHble B pasgesne PekoveHaalmnn no 6e3onacHoil HacTpoiike.

9.11.1 Hacrtpoiika npodmneii 6e3onacHoOCcTn

Mpodomnu 6e30MacHOCTY UCNO/b3YHTCA A1 YNPaBNEHNUS MEXaHU3MOM 3aLuTbl OT SIP-aTak. icnonb3oBaHne
npodpuneii 6e30nacHOCTV NO3BOJISIET TMOKO YNPaB/sATh YPOBHSAMU 3aLLMThI A/151 KAXKA0TO HanpaBneHus.

Heo6xoayMbiii ypOBEHb 3aLLMThI 06€CNeYMBaeTcs ceayoWyMn HacTpoikamm Npoduns:

+ punerpaunsa SIP-conyaa;

+ 6noknposka no AOR/User-Agent;

+ 06beanHeHne ownobok no IP-agpecy;
+ 3awumTa ot SIP-spoofing aTak.

Mpodonnb 6€30NacHOCTM MOXET UCMNO/b30BaThCsl B TPAHKaX, TPAHK-TPynnax v aboHEHTCKMX HTepdeicax.

[ns obecneyeHns eanHON NONNTMKM 6€30NACHOCTN MOXET ObITb UCMO/Ib30BaH OAMH NPOU/Ib ANS BCEX
TpaHKOB U 0AnH Npohnnb ANs BCeEX aBOHEHTCKUX MHTEPIENCOB. 3TO MOXET ObITb Kak OAMH U TOT Xe Npodinsib
6e30MacHOCTY, Tak U pasHble. DT NPOIM YKa3blBAKOTCA B 06LWMX HacTpolikax ESBC.

© Ecnv pns Tparka n TpaHKOBOIE rPYNMbI, B KOTOPYIO BXOAUT 3TOT TPAHK, UCMOMbL3YIOTCS pasHble
npodunn 6e3onacHoOCTK, TO ByAeT NPUMEHATLCS NPOGIUIIb, yKa3aHHbIA B HACTPOMKax TpaHka. Ecnn
[Ns1 TpaHKa/a6oHEeHTCKOro MHTepdeiica 1 B 06LLMX HACTPOiKax (A9 Bcex TpaHKOB/aBOHEHTCKMX
NHTepgeicoB) NCNONb3YTCA pasHble Npodnnm 6e30nacHOCTK, TO BYAET NPUMEHSTLCA NPOUIIb,
yKa3aHHbIl B HaCTporikax TpaHka/aboHEeHTCKOro nHTepdeica.

OnuncaHune Bcex KOMaHA Ans HacTpoiikn npodunein 6e3onacHoOCTX NPUBEAEHO B pasaene HacTtpoiky npodnsis
©6e30nacHOCTW.

9.11.2 OG6wwmii npuHuMn paéotbl moayns fail2ban

Mogynb 3aHMMaeTCs aHa/IM30M BO3HUKAOLLMX OLUMGOK ANst AasibHENLLE G/T0KMPOBKMA UCTOYHUKOB
"nopo3putensHoro SIP-Tpacivka”. Mpu BO3HMKHOBEHMMW OLLUMOKU B MOAY/b OTNPaBASeTCs MHopMaumsi o Tune
OWWNGKM 1 06 UCTOYHMKE. MpPY HAKOMNIEHUWN [OCTATOYHOTO KOJIMYECTBA OLUMOOK MCTOYHMK G/TOKMPYETCS.

Buapbl owmnbok:

* owmbKa perucrpauum;

* OLIMOKa BbI30Ba;

* OLIMBKa MoANNCKY;

* pnypg SIP-nakeTos.;

* HEeKOppeKTHbIN SIP-nakerT;

+ cpabaTbiBaHMe nya-omnstpa,;

* NoJlyYyeHve naketa BHe TpaHka/aboHEeHTCKOro nHTepgeiica.

InMnT KonuyecTsBa OWNBOK 3aBUCUT OT HECKObKUX (*)aKTOpOBZ

* BEC OLUNOKY;

* VHTepBaUl BpeMeHN Mexay olvbkamu;

* KOJIMYeCTBO OLLIMOOK OAHOro BUAa;

+ konun4yectBo AOR, KoTopble ucnonb3oBasinch B SIP-coobLueHnsx ¢ ogHoro IP-agpeca;
* KonmyecTBo IP-agpecos, koTopble npuckiianiv SIP-coobueHuns ¢ ogHmum AOR.
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Mpwn go6asneHnn agpeca B YEPHbIA CNNCOK yKa3blBaeTCA NpuymMHa 6/10KMPOBKM. YEPHbIA CMCOK MOXHO
npocmotpeTb B CLI komaHaoi show esbce black-list unn B WEB Ha cTpaHuue MoHuTopuHr - Cnmcku goctyna
— UYEpHbIli CNNCOK.

MpPUYnHBI GTOKMPOBKN:

+ ACCOUNT HACKING — npeBbIlweH MMMUT Mo KonnyecTsy owmnbok ¢ ognHakoBbiM AOR/User-Agent;

* PACKET FLOODING — npeBbilWweH MMAT MO KOIMYeCTBY OLLIMGOK € ofgHoro IP-agpeca;

+ BURST ERRORS — npeBbliwleH rno6asibHbIA MMMUAT N0 KOIMYECTBY OLLMOOK B CEKYHAY;

+ GLOBAL RPS LIMIT — npeBblLieH rnob6anbHbli IMMAT NO KOIMYECTBY 3a610KMPOBaHHbIX 3anNpoCoB B

CexyHAay,

* I[P RPS LIMIT — npeBbILWEH /IMMUT MO KOSIMYECTBY 3a6/10KMPOBaHHbIX 3arnpoCoB B CEKYHAY C 04HOro IP-
aapeca,

* MONITORED ADDRESSES LIMIT — npeBbIlWeHO MakCcMMasibHOe KONMM4ecTBo IP-aapecos ¢ owmnbkamuy;

* DISTRIBUTED SPAM — npeBbIWEeHO MakCcuMasibHOe KONMM4ecTBo IP-aapecoB ¢ 0AMHAaKOBbLIM
3a6n0kMpoBaHHbIM aTtpmbyTom (AOR, User-Agent);

+ BLOCKED ATTRIBUTES LIMIT — npeBbllWeHO MakCuMasibHOe KONIMYEeCTBO 3ab/10KMPOBaHHbIX aTpnbyToB
(AOR, User-Agent);

+ I[P BLOCKED ATTRIBUTES LIMIT — npeBbIlWEeHO MakCcMMasibHOe KOMIMYECTBO 3a6/10KMPOBaHHbIX
atpnbyTtoB (AOR, User-Agent) c ogHoro IP-aapeca.

9.11.3 ®Punbrpauyus SIP-conyaa

ESBC nogaepxumsaet cozgaHme nya-hmnstpos Anst MexaHmama KoHdurypupyemoii 3awmtel ot SIP-flood, a
Takke ANna QUILTPALUM KTMEHTCKUX NPUNIOXEHNIA. PULTP NpUMeEHsieTcsl Ko Bcemy SIP-coobLeHuto (BKouyas
Teno — SDP, XML u 1. 4.).

B HacTpoiikax chnnbTpa MOXHO ykasaTb 40 64 Macok/naTTepHOB, N0 KOTOPbIM NMPOMCXOAMT Nouck. B cnyvae
HaXOXAEeHNA CO0bLLEHNE onpeaensieTcs kak iy n otépacbiBaeTcs.

K npodounio 6e30nacHOCTN MOXHO npuss3ath 40 8 donya-punsTpos.

Mpu co3gaHun natTepHa MOXHO UCNOMb30BaTh peryrisapHblie BoipaxeHus PCRE.
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Mpumep HacTpoiikn nya-punbTpos

#Co3paHne abOHEHTCKUX WHTepdeicoB:
vesbc# configure

vesbc(config)# esbc
vesbc(config-esbc)# user-interface sip
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc)# user-interface sip
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc)# user-interface sip
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc-user-interface-sip)#
vesbc(config-esbc-user-interface-sip)#

#Co3gaHue onya-ounbTpa:
vesbc# configure
vesbc(config)# esbc
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UI_1

sip transport TRANSPORT_UI_1
media resource O MEDIA_UI_1

route-table TO_SSW

exit

UI_2

sip transport TRANSPORT_UI_2
media resource O MEDIA_UI_2

route-table TO_SSW

exit

UI_3

sip transport TRANSPORT_UI_3
media resource O MEDIA_UI_3

route-table TO_SSW

exit

vesbc(config-esbc)# flood filter FLOOD_FILTER
vesbc(config-esbc-flood-filter)# pattern 0 7543546
vesbc(config-esbc-flood-filter)# pattern 1 flood
vesbc(config-esbc-flood-filter)# exit

#MpuBaszka dnya-ounbTpa K npodunw 6e30nacHOCTU:
vesbc(config-esbc)# security profile SECURITY_PROFILE
vesbc(config-esbc-security-profile)# flood filter © FLOOD_FILTER
vesbc(config-esbc-security-profile)# exit

#MpuBaszka npoduna 6ezonacHocTu Cc GAyA-GUNbTPOM KO BCEM abOHEHTCKMM WHTepdencam:
vesbc(config-esbc)# general
vesbc(config-esbc-general)# security profile user-interface SECURITY_PROFILE

#MpymeHeHne W NoATBEPXAEHNE W3MEHEHWNA :

vesbc(config-esbc-general)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-general)# do confirm

Configuration has been confirmed. Commit timer canceled.

Mocne npuMeHeHNs1 N3AMEHEHWI BCe BXOASALWME NHULMMPYIOLME 3anpocbl C aBOHEHTCKUX HTepdencos UI_T,
Ul_2, UI_3 6yayT npoBepsiTbCst HAa Hannune noacTpok "7543546" n "flood". Ecnm xoTa 661 ogHa NOACTPOKa
OyaeT HailgeHa B COOOLLIEHUN, TO OHO OTOpPOCUTCS, a B Moay/b fail2ban otnpaButcst ysegomnenne o
cpabatbiBaHun thnya-punetpa. Npu HakonneHUn OCTaTO4HOro KoNmyecTsa OWNB0K UCTOUHUK B/1I0KMpYeTCs.

© 715 T0ro UTO6BI OUNLTP NPUMEHSNCS KO BCEM COOBLLEHMSIM, @ HE TOMbKO K MHALMMUPYIOLLIMM 3arnpocam,
Heobxo4MMo BKAUNTL onuwmto apply-to-created.
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Mpu nomoLum onya-ounsLTPOB MOXHO peanin3oBaTs (UNLTPALLMIO KIMEHTCKUX NPUIOXEHUI, peasin3yeTcst 310

[l06aB/eHVeM naTTepHa creayoLlero Buaa:

User—-Agent:.*NoTeHUMaIbHO BPEeAOHOCHOE K/IMEHTCKOE MPUIOXEHME . %

B KoHdpurypauumn donya-connstpa ecTb KOMaHaa, KoTopasi asToMmaTU4eckn Ao6aBnsieT B KOHuMrypaumio
dunnetpa 18 naTTepHOB € YacTO UCMNO/b3yeMbIMU BPELOHOCHBIMU KTMEHTCKUMW NMPUSTOXEHNAMMN.

CootBeTcTBMe 3anpelleHHbIX User-Agent 1 cozgaBaembiM Aed)ONTHbIM NaTTEPHOM NpeAcTaB/ieHo B Tabnuue

HXe.

3anpelyeHHbIN User-Agent
scan

crack

flood

kill

sipcli

sipv

sipvicious
sipsak
sundayddr
iWar

SIVuS

Gulp

smap
friendly-request

VaxIPUserAgent
VaxSIPUserAgent

siparmyknife
Test Agent

SIPBomber

Cos3paBaemblii 4eonTHbIN NaTTepH

User-Agent:
User-Agent..
User-Agent..
User-Agent..

User-Agent..

User-Agent..

User-Agent:.
User-Agent..
User-Agent..
User-Agent..
User-Agent..
User-Agent..

User-Agent..

User-Agent..

User-Agent..
User-Agent..

User-Agent..

¥scan.*

*crack.*
*flood.*
*kill *

*sipcli.*

*sipv.*

*sipsak.*
*sundayaddr.*
*War.*
*SIVuS.*
*Gulp.*
*smap.*

*friendly-request.*

*VaxS{0,1}IPUserAgent.*

*siparmyknife.*
*Test Agent.*

*SIPBomber.*
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3anpeuieHHbIl User-Agent CospaBaemblii Aed)ONTHbI NaTTepH

Siprogue User-Agent..*Siprogue.*

@ Ecnu B HacTpoiikax hunbTpa HeJOCTATOYHO HEe3aMNOHEHHbIX NaTTEPHOB AN co3aaHus Bcex default
patterns, TO OHM He co3gaayTcs.

9.11.4 BnokupoBka no AOR/User-Agent

Mo ymosi4aHuo Npv nNpesbIEeHUW IMMUTA NO OLLIMOKam G6/10KMPYEeTCs TObKO afpec UCTOYHUKA BPEAOHOCHOrOo
Tpadimka, B KoHthurypaumm npodmnsa 6e30nacHOCTN MOXHO BKNHOYUTbL 610KMpoBKY no AOR 13 3aronoBka From
1 6GNOKMPOBKY MO 3Ha4YeHunto 3arosnoBka User-Agent.

Mpv ncnonb3oBaHUK 0AHOTO U Toro xe aTpmbyTa (AOR, User-Agent, IP-aapec) MCTOYHNKOM BPeAOHOCHOTO
Tpadimka paHblle Bcero cpaboTtaeT 6noknposka no AOR, notom no IP-agpecy, notom no User-Agent. N13-3a
3TOro nNpu owmbKax ¢ oanHakobiM AOR 1 IP-agpecom MOXET okalaTbCA 3a6/10KMpOBaHHbIM ToNbko AOR, nnu
npu owwmnbkax ¢ oanHakoBbIM IP 1 User-Agent MoXeT okasaTbCsl 3a610KMpoBaHHbIM TOMLKO IP-aagpec.

Mpumep BKAOUEHMA GNOKMPOBKU No AOR:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# security profile SECURITY_PROFILE

#C6op ownmbok Mo AOR:
vesbc(config-esbc-security-profile)# check aor
vesbc(config-esbc-security-profile)# exit

#MNpuBsizka npopuns 6e3onacHOCTU K aBOHEHTCKOMY WHTepdeiicy:
vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-user-interface-sip)# security profile SECURITY_PROFILE

#NpuUMeHeHUe 1 NOATBEpPXAeHWe WU3MeHEeHWik:

vesbc(config-esbc-user-interface-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-user-interface-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

MNpumep 6/10KNPOBKMK:

C aapeca 192.168.80.134 uepe3 aboOHEHTCKMIA MHTEepdieinc npmxoasat coobuleHnsa INVITE ¢ AOR
123@anonymous.invalid, BbI30Bbl 6€3 pernctpaymmn Ha nHTepdeice 3anpeLeHbl, NO3TOMY 3TW 3anpochl
otbusatotcs 403 Forbidden.

Ecnu B npodnne 6e3onacHoOCTy, NPUBSI3aHHOMY K abOHEHTCKOMY UHTepdelicy, oTknoveHa 6510kMpoBKa no
AOR, TO Yepes onpegeneHHoe KONMYeCTBO 3anpocoB 3abn0KMpyeTcs ToNbKo IP-agpec, 1 3anpockl ¢ HEro
6onblle obpabaTtbiBaTbCs HE BYAYT.
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© 1P black-list:

IP address Ban reason AOR AOR Blocking Time of blocking
error timeout
count in minutes

192.168.80.134 PACKET FLOODING 0 1440 2025-07-30 11:38:44

Ecnun kK aboHeHTCKOMY MHTepdieicy npmBsa3aH Npodnnb 6e30nacHOCTU C BKNKOYEHHO 6r1okmpoBKoi no AOR,
TO Yepes Kakoe-To BPeMS B YEPHbIA cnncok aobasmtcs AOR.
Bce 3anpochki ¢ N1060ro agpeca, B KOTOPOM 6yaeT 3abrokmpoBaHHbIi AOR Bo From, o6pabaTbiBaTbCs He OyayT.

© AOR black-list:

AOR Ban reason AOR Forgive Time of blocking
error time in
count minutes

123@anonymous.invalid ACCOUNT HACKING 81 60 2025-07-30 11:49:41

Bnoknposka no AOR cpabaTtbiBaeT paHbLUe, YHeM G/10KMPOBKA N0 agpecy, NO3TOMY aApec He ycneeTt nonacTb B
YepHbIA CANCOK.
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Mpumep BKAOUEeHNA 6noknpoBku no User-Agent:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# security profile SECURITY_PROFILE

#C6op owmbok no User-Agent:
vesbc(config-esbc-security-profile)# check user-agent

vesbc(config-esbc-security-profile)# exit

#MpuBaska npoduna 6e3onacHoOCTM K abOHEHTCKOMY WHTepodelicy:
vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-user-interface-sip)# security profile SECURITY_PROFILE

#MNpumeHeHne N NOATBEPXAEHNE U3MEHEHMWN :

vesbc(config-esbc-user-interface-sip)# do commit
Configuration has been successfully applied and saved to flash. Commit timer started, changes

will be reverted in 600 seconds.

vesbc(config-esbc-user-interface-sip)# do confirm
Configuration has been confirmed. Commit timer canceled.

Mpumep 6GNOKUPOBKU:

ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

C Heckonbkmx agpecoB 192.168.80.13x yepe3 abOHEHTCKUI nHTepdelic npmuxogaT coobuieHms INVITE ¢ User-
Agent: sipflood, BbI30BbI 6€3 pernctpaumm Ha nHTepdelice 3anpeLleHbl, TO3TOMY 3TK 3anpockl 0TO6MBaOTCSA

403 Forbidden.

Ecnu B npodhnne 6e3onacHOCTH, NpUBA3aHHOMY K aBOHEHTCKOMY UHTEpdIeliCy, OTK/IoYeHa 6/10KMpoBKa No
User-Agent, To uepes onpegeneHHoe KoIM4ecTBO 3anpocoB 3ab10KMpYyrTCA ToNbKOo IP-agpeca, n 3anpocsl ¢
HWUX 6onblle obpabarTbiBaTbCA He ByayT:

© 1P black-list:

IP address

192.

192.

192.
192.

192.

168.

168.

168.
168.

168.

80.

80.

80.
80.

80.

132

133

134
136

137

Ban reason

PACKET

PACKET

PACKET
PACKET

PACKET

FLOODING

FLOODING

FLOODING
FLOODING

FLOODING

Blocking
timeout

in minutes
1440

1440

1440
1440

1440

Time of blocking

2025-07-31

2025-07-31

2025-07-31
2025-07-31

2025-07-31

04:

04:

04:
04:

04:

51:

52:

52:
53:

54:

53

22

46
11

30
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Ecnu k aboHeHTCKOMY UHTepdpeicy nprBs3aH Npoduib 6€30NacHOCTU C BKKOYEHHOWN 6/10KMpoBKoiA no User-
Agent, TO yepe3 Kakoe-To BpeMs B YEPHbIi cnucok nommnmo IP-agpecos gobasutcs ewé n User-Agent.
Bce 3anpocbl ¢ no6oro agpeca, B KOTOpoM 6yaeT 3abnokupoBaHHbIi User-Agent, o6pabaTbiBaTbcsi He OyayT:

© 1P black-list:

IP address

192.

192.

192.
192.

192.

168.

168.

168.
168.

168.

80.

80.

80.
80.

80.

User-agent

9.11.5 O6bepuHeHune owmn60K No IP-agpecy

Ban reason

132 PACKET
133 PACKET
134 PACKET
136 PACKET
137 PACKET
black-list:

FLOODING

FLOODING

FLOODING
FLOODING

FLOODING

Ban reason

ACCOUNT HACKING

UA error

count

138

[aHHasa onums no3sonseT 06beanHATL oWn6KK no IP-agpecy.

Blocking
timeout

in minutes
1440

1440

1440
1440

1440

Forgive
time in
minutes

Time of blocking

2025-07-31

2025-07-31

2025-07-31
2025-07-31

2025-07-31

Time of blocking

04:

04:

04:
04:

04:

54:

54:

55:
55:

56:

23

52

16
41

00

2025-07-31 04:56:07

MoBeaeHne No yMo4aHuio — Onums BbIKNOYeHa, ownokm ans kaxgoro AOR/User-Agent cuntarotcs 0T4ebHO,
610KMpYLOTCA NpK 601bLIOM KoMyecTse ownbok ¢ otaensHoro AOR/User-Agent.

Mpw BKOYEHHOW onuwuuy, ecnun ownbkn nvetoT pasHblii AOR/User-Agent, HO ognHakoBbIi IP-agpec, To npu
610KMpoBKe agpeca 3ab/okMpyroTcs Bee cBsA3aHHble AOR/User-Agent.

© Hacrpoiika o6ecneunBaet nyuLlyto 3aLLMTY OT pacnpeeneHHbIX atak, Ho eCiM MHOro pasHbix AOR/UA
NCNOMb3YHT OAMHAKOBbIN IP-agpec, To MOryT ObIThb JIOXHbIE cpabaTbiBaHUS.

€ 06veguHeHe owmbok paboTaeT, TONLKO ecv B Npoduie 6e30nacHoCTY BKIOUYEHa 610KMPOBKa Mo

AOR unun User-Agent.
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Mpumep BKIOYEHNA 06beAMHEHNA oWwWnO0K no IP-agpecy:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# security profile SECURITY_PROFILE

#C6op owmbok no AOR:
vesbc(config-esbc-security-profile)# check user-agent

#06begnHeHne ownmboK no agpecy:
vesbc(config-esbc-security-profile)# errors aggregation
vesbc(config-esbc-security-profile)# exit

#MpuBaska npoduna 6e3onacHoOCTM K abOHEHTCKOMY WHTepodelicy:
vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-user-interface-sip)# security profile SECURITY_PROFILE

#MNpumeHeHne N NOATBEPXAEHNE U3MEHEHMWN :

vesbc(config-esbc-user-interface-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-user-interface-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Mpumep 6NOKUPOBKU:

C agpeca 192.168.80.133 uepe3 aboHeHTCkMn nHTepdeinc npuxoasaT coobeHuns INVITE ¢ pasHbimu AOR,
BbI30Bbl 6€3 perucTpaumm Ha nHTepderice 3anpeLLeHbl, NO3TOMy 3Tu 3anpockl oTomsatoTca 403 Forbidden.

Ecnu B npodhnne 6e3onacHoOCTH, NpMBA3aHHOMY K aBOHEHTCKOMY MHTEpdIelicy, OTKIOYEHO 00beaNHEHNE
OLLUMBOK NO azpecy, To Yepes onpenesieHHoe Ko/IMYeCcTBO 3anpocoB 3ab/10knpyeTcs To/bko IP-aapec, n
3anpockl ¢ Hero 60/blle obpabaTbiBaTbCA He OyayT:

© 1P black-list:

IP address Ban reason AOR AOR Blocking Time of blocking
error timeout
count in minutes

192.168.80.133 PACKET FLOODING (0] 1440 2025-07-31 06:38:44

Ecnu K aboHeHTCKOMY MHTepdoeicy npusa3aH npoduab 6€30nacHOCT, B KOTOPOM BK/IIOYEHO 06beanHEHNE
owmnbOoK No agpecy, To Yepes Kakoe-TO BPEMS B YEPHbIA CNncok noMuMmo IP-agpeca gobassaTca Bce CBA3aHHbIE
¢ atum agpecom AOR.

Bce 3anpochkl ¢ N060ro agpeca, B KOTOpoM 6yayT 3abnokuposaHHble AOR Bo From, o6pabaTtbiBaTbCA He
oyayT.

157



ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm

(i) IP black-list:
IP address Ban reason AOR AOR  Blocking Time of blocking
error timeout
count in minutes
192.168.86.133 IP BLOCKED 24@18@anonymous . invalid 1 1438 2825-87-31 @7:11:32
ATTRIBUTES LIMIT

ADR black-list:

AOR Ban reason ADR. Forgive Time of blocking
error time in
count minutes

24@@l@anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:29
24882 anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:29
24@@3@anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:29
24@84@anonymous . invalid PACKET FLOODING 1 19 2825-a7-31 @7:11:3a@
24@@5@anonymous . invalid PACKET FLOODING 1 19 2825-a7-31 @7:11:3a@
24@@6@anonymous . invalid PACKET FLOODING 1 19 2825-a7-31 @7:11:3a@
24@@7@anonymous . invalid PACKET FLOODING 1 19 2825-a7-31 @7:11:3a@
24@@3@anonymous . invalid PACKET FLOODING 1 19 2825-a7-31 @7:11:3a@
24@@%@anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:31
24@18@anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:31
24@11@anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:31
24@12@anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:31
24@13@anonymous. invalid PACKET FLOODING 1 19 2825-87-31 &7:11:31
24@14@anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:32
24@15@anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:32
24@16@anonymous. invalid PACKET FLOODING 1 19 2825-87-31 &7:11:32
24@17@anonymous . invalid PACKET FLOODING 1 19 2825-87-31 &7:11:32
24@18@anonymous . invalid PACKET FLOODING 1 58 2825-87-31 &7:11:32

9.11.6 3awwmTa ot SIP-spoofing aTak
Onuwms npoBepku IP-agpeca nctouHmka SIP-coobuieHns Nno3BonseT 3awmtuTbesa oT SIP-spoofing aTak.

IP-agpec v nopT, ¢ kotoporo noctynaeT SIP-coobueHne oT aboHeHTa, cpaBHMBaeTcA ¢ IP-agpecom 1 noptom
KOTOPOro paHee perncTpupoBasiCs 3TOT ab0OHEHT. Ec/iv abOHEHT Hen3BEeCTEH UK 3anpoc NPULLIES C
Hen3BECTHOro Hanpas/ieHus], TO 3anpoc UrHopupyeTcs, a B moayns fail2ban otnpaBnsetcsa onoselleHue.

Ecnu B HacTpoiikax abOHEHTCKOro HTepgelica paspeLleHbl BbI30Bbl 6€3 perncrpaumm, To cosgaHune
ceccun O HeM3BeCTHOro aboHeHTa paspelueHo. Ecnn aboHeHT 3aperncTpupoBaH, To Npu NostyvyeHnn
SIP-coobueHusa c IP-agpeca v nopta, OT/IMYHOIO OT agpeca 1 nopra npu perncTpaumm, Takoe
coobLeHne He ByaeT obpabaTbiBaTbCs.

MpoBepka paboTaeT Ha BCE 3anpoCbl BHE CO34aHHbIX CECCUIA, €CM 3anpoc NPULLEN Ha abOHEeHTCKUIA
NHTepdenc 1 ecnv 3anpoc He ABSETCA 3anpoCcoM perncTpauun.

B pamkax co3aHHOIn ceccumn afpec 1 NnopT, C KOTOPOTro MPULLIEN 3anpoc/0TBET, CPABHMBAETCS C afPECOM U
MOPTOM MCTOYHMKA MHULMMPYIOLLLETO 3anpoca. ECim oHKM He COoBMaatoT, TO 3anpoc/0TBET UTHOpUpYeTCS, a B
moaynb fail2ban otnpasnsietcs onoselieHne. Ceccust Npu 3TOM He 3aBepLUAETCS.

,C
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I‘Ipm HaKonaeHnn AoCcTato4yHOoro Kosmyecrtea OLUIMBOK NCTOUHNK 6n0K|/|pyeTc9|.
nOBe.El,eHI/Ie no ymMmon4yaHunio — onuns BblK/1lOYEHA.

Mpumep BKNOUEHUs NnpoBepku IP-agpeca nctouHuka SIP-coobLeHus:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# security profile SECURITY_PROFILE

#BK/IlOYEHME MPOBEPKU ajpeca UCTOYHUKa SIP-coobueHus:
vesbc (config-esbc-security-profile)# check src-address
vesbc(config-esbc-security-profile)# exit

#MpuBa3zka npoduna 6e3onacHoOCTM K abOHEHTCKOMY WHTepodelicy:
vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-user-interface-sip)# security profile SECURITY_PROFILE

#MNpumeHeHne N NOATBEPXAEHNE W3MEHEHMWN :

vesbc(config-esbc-user-interface-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-user-interface-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

Mpumepbl 6TOKUPOBKU

1. C IP-agpeca 192.168.23.242 n nopta 5060 yepe3 abOHEHTCKUIA nHTepdelic pernctpupyetcss aboHeHT ¢ AOR
123@domain.local, BbI30BbI 6€3 pernctpauun Ha nHTepdelice 3anpewyeHbl. Ecnn Ha aboHeHTCkuiA nHTepdeiic
npnaét coobuieHne INVITE ¢ AOR 123@domain.local, Ho ¢ gpyroro agpeca nnm nopta, Hanpumep, ¢
192.168.23.242:5075, To faHHbI 3anpoc 6yaeT MrHopyupoBaH, a B Mogysb fail2ban otnpasutcsa onoselueHne.

2. C IP-agpeca 192.168.23.242 n nopta 5060 yepe3 aboHeHTCKuIi MHTepdeinc npuxoant coobueHne INVITE ¢
AOR 123@domain.local, BbI30B ycTaHaBnusaetcs. B npodune 6e30nacHOCTH, NPUBSA3aHHOMY K aBOHEHTCKOMY
nHTepdeiicy, BKNoYeHa NpoBepka agpeca nctovHuka SIP-coobuleHuns. Ecnv B pamkax ceccumn npugért 3anpoc
BYE c gpyroro agpeca nnv nopta, Hanpumep, ¢ 192.168.80.35:5060, To gaHHbI 3anpoc 6yaeT UrHOPMpPOBaH,
ceccus He 3aBepLumntcs, a IP-agpec 192.168.80.35 uepes onpefeneHHoe KoM4ecTBo 3arnpocos byaeT
3a610KMpOBaH.

9.11.7 HacTpoiika BpeMeHHbIX NepuoaoB

BpemeHHble neprnofdpbl UCNOMb3YOTCA B Clydae G/1I0KMPOBKM 0OBEKTOB C LIENbH0 TMOKOM HACTPOIKM 3aliuTbl OT
SIP-atak. 1151 3T0ro B 06X HACTPOMKaxX peasim3oBaHbl KOHUIypaLuu:

* BpemeHun 6nokunpoBkm (security block-timeout), koTopoe ncnonb3yetcsi npu Gnokmposke IP-agpeca;

* BpemMeHu npolleHus (security forgive-time), koTopoe ucnonb3yeTcs npu 6r1okmposke atpnoyTos (AOR,
user-agent u sip-user);

*+ BpPEMEeHM XpaHeHust on6ok (security errors-window) — Bpemsi, B TeUeHe KOTOPOro HakannBarTCcs
OLUNGKN MO KaXKAOMY OOBLEKTY G10KMPOBKM.

© 1o ymonuanmio Bpems 6nokvpoBsku coctasnsieT 1440 MUHYT, BpeMs NpoLLeHUs — 60 MUHYT, BpeMs
XpaHeHns owmnbok — 3600 cekyHA.

OnuncaHne Bcex KOMaH/ Bblllie NpuBeaeHo B pasaene O6Lve HacTpoiikn ESBC.
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Mpumep:

vesbc#
vesbc# configure
vesbc(config)# esbc

#Mepexon B obwme HaCTPOWKK:
vesbc(config-esbc)# general
vesbc(config-esbc-general) #

#3MeHeHne BpemMeHy 6OKUPOBKU afpecoB Ha 2880 MUHYT (2 AHA):
vesbc(config-esbc-general)# security block-timeout 2880

#/3MeHeHne BpemeHW O6/10KMPOBKM aTpubyToB Ha 600 MUHYT (10 4yacos):
vesbc(config-esbc-general)# security forgive-time 600

#3MeHeHNe BpeMeHW XpaHeHWs OoWMBOK Ha 7200 cekyHA (2 4vaca):
vesbc(config-esbc-general)# security errors-window 7200

#NpUMEeHEeHNe N NoATBEPXAEHNE W3MEHEHWA :

vesbc(config-esbc-general)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-general)# do confirm

Configuration has been confirmed. Commit timer canceled.
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Mpumep 6GNOKUPOBKU agpeca:

Mpu nony4yeHnn HeBaNMAHbIX cCO06LLEeHNI ¢ agpeca 192.168.80.26 aTn 3anpocbl 0TOMBAKOTCA HA BTOPOM
nneye 403 Forbidden.

Mpu focTUXEeHUN onpeaenieHHoro KonnyecTsa HeyaayHblX 3anpocoB 3TOT aapec ,CI,O68.BI/ITCF| B LIeprII\/’I CMNCOK
C BpeMeHeEM 61'IOKI/IpOBKI/I, KOTOpoe 6b1110 HaCTpPOEHO B 06LL|,|/IX HaCTpOVIKaX.

vesbc#
vesbc# configure
vesbc(config)# esbc

#MNepexos B obwwWe HacTPOWKNK:
vesbc(config-esbc)# general
vesbc(config-esbc-general)#

#13meHeHne BpemeHun ONOKMPOBKWM afpecoB Ha 2880 MUHYT (2 AHSA):
vesbc(config-esbc-general)# security block-timeout 2880

#MpymeHeHne W NoATBEPXAEHNE W3MEHEHWNA :

vesbc(config-esbc-general)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-general)# do confirm

Configuration has been confirmed. Commit timer canceled.

NMpoucxoauT 6Gr0KMpoBKa AOR 22222@192.168.80.26

vesbc# show esbc black-list 1ip

IP black-list:

IP address Ban reason AOR AOR Blocking Time of blocking
error timeout
count in minutes

192.168.80.26 IP RPS LIMIT 22222@192.168.80.26 40 2880 2025-08-05 13:04:19
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Mpumep 61OKUPOBKU aTpudyTa:

Mpwn nonyyYeHnn HeBasIMAHbIX coobLyeHmnii ¢ AOR 123@test.block aTn 3anpockl 0TGMBaKOTCS HA BTOPOM Mieye

403 Forbidden.

Ecnu B npuBsasaHHoM npodune 6e30nacHOCTV BKNKOYEH coop owmnbok no AOR, To npu fOCTMKEHUN
onpenesieHHOro KonnyecTsa HeyaauHblx 3anpocoB AOR f06aBUTCA B YepHbI CMIMCOK C BPEMEHEM
6/10KMPOBKM, KOTOPOE BblI0 HACTPOEHO B OOLLMX HACTPOIKAX.

vesbc#
vesbc# configure
vesbc(config)# esbc

#MNepexos B obwwWe HacTPOWKNK:
vesbc(config-esbc)# general
vesbc(config-esbc-general)#

#/I3MeHeHNe BpeMeHM O60KUPOBKU aTpubyToB Ha 600 MMHYT (10 4acoB):
vesbc(config-esbc-general)# security forgive-time 600

#MpymeHeHne W NoATBEPXAEHNE W3MEHEHWNA :

vesbc(config-esbc-general)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-general)# do confirm

Configuration has been confirmed. Commit timer canceled.

NMpoucxoauT 6Gr0KMpoBKa AOR 22222@192.168.80.26

vesbc# show esbc black-1list aor
AOR black-Tlist:

AOR Ban reason AOR Forgive Time of blocking
error time 1in
count minutes

22222@192.168.80.26 ACCOUNT HACKING 40 600 2025-08-05 13:03:19
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9.12 Hacrtpoliika Kpuntonpodcunei

Mpu ucnonb3oBaHum npotokosoB TLS nnn WebSocket Secure (WSS) B kauecTse SIP-TpaHCnopTa, a Takke
npotokona DTLS-SRTP ans wndpposaHua RTP-Tpadmrka, BO3MOXHO MCMOMb30BaHe CepTnrkaros,
aBTOMaTU4YeCcKn creHepmpoBaHHbIX camuM ESBC, creHepupoBaHHbIX No TpeboBaHuio nonb3oBatens Ha ESBC
NNW 3arpy>XeHHbIX nosib3osaresieM. Mo yMOoI4aHUo NCMOoNb3YHTCA cepTudurKaTbl, aBTOMaTUYECKU
creHepupoBaHHble camuM ESBC, AONONHUTENbHBIX HACTPOEK ANS1 UX UCMO/b30BaHNs He TpebyeTcs.

[na reHepaumn ceptudprkaToB 1 kKnoven cpegcteamu ESBC ncnonb3yeTtca komaHga crypto generate.
Mogpo6HOe onucaHne KOMaHzA ANns reHepaumm ceptudpmkatTos u knoyein Ha ESBC npusegeHo B
pasgene NeHepauus 1 NPOCMOTP K/OYeER 1 CepTUdINKATOB.

[na 3arpy3kn cepTudnKaToB 1 Koveli Ha ycTpoincTBo Yepes CLI ncnonb3yeTtca komaHaa copy, npumep:

vesbc# copy tftp://10.0.0.1:/ca.crt crypto:cert/ca.crt

MyTb oA coxpaHeHus cepTudpmkaTos ca u cert — crypto:cert/
MyTb Ana coxpaHeHus private-key — crypto:private-key/

[ns ynpaBneHns nosb3oBaTesibCkuMu ceptudpnukatamu n Bepcueid TLS ncnonbayetcs crypto profile.
OnucaHune Bcex KOMaHg, 415 HacTPoliku KpunTonpodomneli NnpnBegeHo B pasaene Hactpoiiku kpuntonpousis.

MpvMep HacTpoiiku crypto profile:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# crypto profile CRYPTO-PROFILE

#YcTaHoBKa cepTudukaTa ygoctoBepswwero ueHtpa (CA certificate):
vesbc(config-esbc-crypto-profile)# ca default_ca.pem

#YCcTaHOBKa KNMeHTCKoro ceptudmkaTta (X.509):
vesbc(config-esbc-crypto-profile)# cert default_cert.pem

#YcTaHoBKa private-key:
vesbc(config-esbc-crypto-profile)# private-key default_cert_key.pem

#YcTaHOBKa napona private-key (Heob6s3aTenbHO):
vesbc(config-esbc-crypto-profile)# password private-key PASSWORD

#YCTaHOBKAa MUHUMa/IbHOM M MaKcuManbHOl Bepcun TLS (HeobaA3aTesibHO) :
vesbc(config-esbc-crypto-profile)# tls min 1.1
vesbc(config-esbc-crypto-profile)# tls max 1.2
vesbc(config-esbc-crypto-profile)# exit

Ecnu He ycTaHaBnmnBaTb 3Ha4eHust Bepcun TLC, To npun ycTaHOBNEHUN coeanHeHunsa byaet
ncnosnb3oBaTbcs nobas sepcusa 1.0-1.3.

HacTpoiiku tls min n tls max ncnonb3ytTcst TONIbKO Npy npumeHeHum crypto profile ans SIP-
TpaHcnopTa 1 He ncnonb3yTea Ans wudpoBaHusa DTLS-SRTP npu npumeHeHun crypto-profile B
mMeananpodmne.
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[nsa Toro yto6bl Ucnonb3oBaTth crypto profile gns SIP-TpaHcnopTa, HEOGXOAMMO €ro ykasaTb B HACTpOiikax
HY)XHOTO TpaHcnopTa:

vesbc(config-esbc)# sip transport SIP-TRANSPORT
vesbc(config-esbc-sip-transport)# crypto profile CRYPTO-PROFILE
vesbc(config-esbc-sip-transport)# exit

HacTtpoiiku crypto profile 6yayT ncnonb3oBarbes, TO/IbKO €C/iv BbibpaH pexum paboTel SIP-TpaHcnopTa tls nnn
WSS, /151 OCT&J/TIbHbIX PEXMMOB HACTPOKN UTHOPUPYHOTCS.

[ns Toro 4To6bI NCNONbL30BaTh crypto profile gnsa wndposaHns DTLS-SRTP, Heo6xoanMo ero ykasaTb B
HacTpoikax Meaua npoouns:

vesbc(config-esbc)# media profile MEDIA-PROFILE
vesbc(config-esbc-media-profile)# crypto profile CRYPTO-PROFILE
vesbc(config-esbc-media-profile)# exit

HacTpoliku crypto profile 6yayT ncnonb3oBatbCs, TONIbKO €C/v BbiGpaH pexum wudgposaHus srtp keying dtls-
srtp, /19 OCTasIbHbIX PEXMMOB HACTPOWKN UTHOPUPYHOTCS.
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Mpumep ucnonb3oBaHus crypto profile:
3apava:

Mcnonb3oBatb cepTudinkaT, 3arpyXeHHblin nonb3osatenem Ha ESBC, ans aboHeHTCKMX NogknoyeHui no tls
Bepcumn 1.3 n wudpposaHusa megna DTLS-SRTP.

< ertodil dp/rt
T tls/srtp-dtls T udp/rtp ECSS-10
20.0.0.1:5061 ————192.168.1.1:5070 192.168.1.2:5070

10.0.0.1:5061

PelweHune:

1. BbinonHUTL 6a30Byt0 HacTporiky ESBC ans obecneveHns mapLupytnsaumm aboHeHTCKMX MNOLKNHOYEHNA B
cTopoHy ECSS-10:

vesbc(config)# esbc

vesbc(config-esbc)# media resource USERS
vesbc(config-esbc-media-resource)# ip address 20.0.0.1
vesbc(config-esbc-media-resource)# exit
vesbc(config-esbc)# media resource ECSS
vesbc(config-esbc-media-resource)# ip address 192.168.1.1
vesbc(config-esbc-media-resource)# exit
vesbc(config-esbc)# sip transport USERS
vesbc(config-esbc-sip-transport)# ip address 20.0.0.1
vesbc(config-esbc-sip-transport)# port 5061
vesbc(config-esbc-sip-transport)# mode tls
vesbc(config-esbc-sip-transport)# exit

vesbc(config-esbc)# sip transport ECSS
vesbc(config-esbc-sip-transport)# ip address 192.168.1.1
vesbc(config-esbc-sip-transport)# port 5070
vesbc(config-esbc-sip-transport)# exit

vesbc(config-esbc)# route-table TO_ECSS
vesbc(config-esbc-route-table)# rule 0
vesbc(config-esbc-route-table-rule)# action direct-to-trunk ECSS
vesbc(config-esbc-route-table-rule)# exit
vesbc(config-esbc-route-table)# exit

vesbc(config-esbc)# trunk sip ECSS
vesbc(config-esbc-trunk-sip)# sip transport ECSS
vesbc(config-esbc-trunk-sip)# media resource @ ECSS
vesbc(config-esbc-trunk-sip)# remote address 192.168.1.2
vesbc(config-esbc-trunk-sip)# remote port 5070
vesbc(config-esbc-trunk-sip)# exit

vesbc(config-esbc)# user-interface sip USERS
vesbc(config-esbc-user-interface-sip)# sip transport USERS
vesbc(config-esbc-user-interface-sip)# route-table TO_ECSS
vesbc(config-esbc-user-interface-sip)# media resource 0 USERS
vesbc(config-esbc-user-interface-sip)# exit
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2. 3arpy3uTb haiinbl ceptudmkara, CA u private-key Ha ESBC uepes CLI (B npumepe ykasaH npoTokon tftp):

#3arpy3ka CA cepTudukaTta:
vesbc# copy tftp://10.0.0.1:/ca.crt crypto:cert/ca.crt

#3arpy3ka KIMEHTCKOro cepTtudmkaTta:
vesbc# copy tftp://10.0.0.1:/cert.crt crypto:cert/cert.crt

#3arpyska private-key:
vesbc# copy tftp://10.0.0.1:/key.pem crypto:private-key/key.pem

3. Cosparb crypto profile, ykazatb B HeM haiinbl cepTudmkaTos, private-key n sepcuto TLS:

vesbc(config-esbc)# crypto profile CRYPTO_PROFILE
vesbc(config-esbc-crypto-profile)# ca ca.crt
vesbc(config-esbc-crypto-profile)# cert cert.crt
vesbc(config-esbc-crypto-profile)# private-key key.pem
vesbc(config-esbc-crypto-profile)# tls min 1.3
vesbc(config-esbc-crypto-profile)# tls max 1.3
vesbc(config-esbc-crypto-profile)# exit

4. Co3gatb meguanpoduib ans ncnonb3oaHmsa DTLS-SRTP n npussAsaTth k Hemy crypto profile:

vesbc(config-esbc)# media profile MP_USERS
vesbc(config-esbc-media-profile)# srtp mode mandatory
vesbc(config-esbc-media-profile)# srtp keying dtls-srtp
vesbc(config-esbc-media-profile)# crypto profile CRYPTO_PROFILE
vesbc(config-esbc-media-profile)# exit

5. Mpuesasatb media profile MP_USERS k user-interface sip USERS:

vesbc(config-esbc)# user-interface sip USERS
vesbc(config-esbc-user-interface-sip)# media profile MP_USERS
vesbc(config-esbc-user-interface-sip)# exit

6. Mpusasatb crypto profile CRYPTO_PROFILE « sip transport USERS:

vesbc(config-esbc)# sip transport USERS
vesbc(config-esbc-sip-transport)# crypto profile CRYPTO_PROFILE
vesbc(config-esbc-sip-transport)# exit

7. MpUMEHUTb HACTPOIKU:

vesbc(config-esbc)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc)# do confirm

Configuration has been confirmed. Commit timer canceled.
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ESBC nogaep>xuBaeT ayTeHTMdmMKaLMO permcTpupyroLmnxcs yepes Hero aboHeHToB Ha RADIUS-cepBepe.

PexuMbl pa6oTsl digest-ayTeHTUgmKaumu:

+ Draft Sterman — B gaHHOM pexnme ESBC camocTosiTenbHO oTnpaBnseT aboHeHTy napameTpbl Ans
digest-ayteHTudpmkaumm, ganee atn napameTpbl 1 digest response, Nony4YeHHbIn OT abOHEHTa, nepegaet
Ha RADIUS-cepsep ansa sepudhmkaumn. B cooblueHnsx Access-Request ncnonbayotes atpmoytbl 206,
207 B cooTtBeTcTBMM C draft-sterman-aaa-sip-00.txt.

* RFC5090-no-challenge — B naHHOM pexnme ESBC camocTosATensHO oTnpaBnsieT aboHeHTy napameTpbl
ans digest-ayteHTndomnkaumun, ganee atv napametpbl 1 digest response, NonyyYeHHbIl OT abOHEHTa,
nepegaet Ha RADIUS-cepsep anst sepudinkauuun. B coobuieHuax Access-Request ncnonbsyrorcs
aTpubyTbl 103-122, B cootBeTcTBUN ¢ RFC 5090.

+ RFC5090 — B naHHOM pexumMe napameTpbl ans digest-ayteHTudoukaumm (B coobuieHnm ACCESS-
CHALLENGE) ESBC nonyuaet oT RADIUS-cepBepa 1 nepecbifiaeT nx aboHeHTY.

B TekyLuen sepcun MO ayTeHTUmkaunsa yepes RADIUS-cepBep noaaepXxnBaeTcs TONbKO ANs metoga

REGISTER.

MopsiAoK HacTpolikK ayTeHTudunkaumm Yyepes RADIUS-cepsep:

1. HacTtpoutb RADIUS-cepBep(bl).
2. HactpowuTb radius profile.
3. HacTtpowuTtb aaa profile.

4. Vcnonb3oBaTtb aaa profile B HacTpolikax aGOHEHTCKOro nHTepdelica.

Hactpoiika RADIUS-cepBepa

B Tabnuue Hke npuBeaeHbl MUHUMasbHbIE HEOBX0AMMble HacTpoikn RADIUS-cepBepa. OnucaHne Bcex
[OCTYMHbIX HACTPOEK NpuBeAeHo B pasaene Hactporka AAA cnpaBovyHuka komaHz CLI.

LWar OnucaHue

1 Ho6asnTtb RADIUS-cepBep B CNNCOK
NCMOosb3yEMbIX CEPBEPOB 1 NEPETU B
PEXMM €ro KOHPUIryprpoBaHUS.

KomaHpa

eshc(config)# radius-server host
{ <IP-ADDR> | <IPV6-ADDR> } [ vrf
<VRF>]

Knoun

<IP-ADDR> - IP-agpec RADIUS-
cepBepa, 3a4aéT1cs B BUAeE
AAA.BBB.CCC.DDD, rae kaxpgas
YyacTb NPUHUMAET 3HaYEeHUs
[0..255];

<IPV6-ADDR> - IPv6-agpec
RADIUS-cepBepa, 3agaétcs B
Bnge X:X:X:X::X, rae kaxgasi
YyacTb NPUHUMAET 3HAYEHUS B
LecTHaauarepuyHomMm doopmate
[0..FFFF]

<VRF> - nmsa aksemnnspa VRF,
3agaeTtcs CTpokoii go 31
cuMBONa.
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LWar OnucaHue

2 3afaTb Naponb 418 ayTeHTUduKaLmmn
Ha yganeHHom RADIUS-cepsepe.

3 3apatb IPv4/IPv6-agpec, KoTopblli
6y4eT Ncrnonb3oBaTbCs B KaYecTBe
IPv4/IPv6-agpeca UCTOYHVKA B
oTnpasnsiembix RADIUS-nakeTax
(MOXHO He yKa3blBaTb Npy yc10BUM
HacTpoviku . 4).

4 3agaTb uHTEepeinc unu TyHHenb
MapLupyTusatopa, IPv4/IPve-agpec
KoToporo 6ygeT UcnonbL30BaTbCs B
KauectBe |IPv4/IPv6-anpeca UCTovHmKa
B oTnpasnsembix RADIUS-naketax.
(MOXHO He yKa3biBaTb Npy YC10BUM
HacTpoviku . 3).

5 YKazaTb TUN COeAUHEHWIA, AN
ayTeHTUhmKaLmm KoTopbIx byaeT
ncnonb3oBarbca RADIUS-cepBep.
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KomaHpa

eshc(config-radius-server)# key
ascii-text

{ <TEXT> | encrypted
<ENCRYPTED-TEXT> }

eshc(config-radius-server)#

source-address { <ADDR> | object-

group

<NETWORK_OBJ_GROUP_NAME> }

esbc(config-radius-server)#
source-interface { <IF> | <TUN> }

esbc(config-radius-server)# usage
{all | aaa | auth | acct | pptp | 12tp |

voip }

Bo3mMoXHO HacTpouTb A0 BocbMu RADIUS-cepBepoB.

Knoun

<TEXT> - cTpoka [8..16] ASCII-
CMMBOJIOB;

<ENCRYPTED-TEXT> -
3alMdpoBaHHbIi Naposb,
pa3mepoM [8..16] 6aiiT,
3a7aéTcs CTPoKoit [16..32]
CUMBOJI0B.

<ADDR> - IP-agpec ncTouHuka,
3ajlaetcd B Buae
AAA.BBB.CCC.DDD, rge kaxpgas
YyacTb NPUHUMAET 3HAYEeHUS
[0..255];

<NETWORK_OBJ_GROUP_NAM
E> — cnucok agpecos, KoTopble
OyayT MCMNONb30BaTbLCA B
KayecTBe source address.

<IF> — nvs nHTepdelica
YCTpOIiCTBa, 3a4aéTcs B BUAE,
onucaHHOM B pasgene Turnbl 1
NopsiA0K UMEHOBaHWS
NHTEpdencos
MapLUpyTU3aTopa;

<TUN> - umsa TyHHens
YCTpOIiCTBa, 3a4aéTcs B BUAE,
onucaHHOM B pasgene Turnbl 1
NnopsiL0K MMEHOBaHUSA
TYHHEnNen mapLipyTmsaTopa.

[nsa ayteHTudmkaumm
perucTpauunii
aboHeHTOB ESBC
HeobxoaAnmMo
NCMNoJ/b30BaThb TUM
coeguHeHns usage
voip.
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Hactpoiika RADIUS-npodmns
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B Tabnvue Huxe npuBegeHbl MMHUMasbHble Heobxoaumble HacTpoikn RADIUS-npodmns. OnucaHre Bcex
OOCTYIMHbLIX HACTPOEK NnpuBefeHo B pasgene Hactpoikn RADIUS-npodovns cnpaBovHmka komaHg CLI.

LWar

OonucaHue

MepeiTn B pazaen KoHpUrypupoBaHms
ESBC.

[o6aBuTb B KOHurypauwmio RADIUS-
npochunb 1 NEepenTn B peXxmm ero
KOHpurypmposaHus.

Bbi6paTtb RADIUS-cepBep,
HACTPOEHHbIN Ha NpeaplayLiemM atane
ANna ayTeHTUdUKkaumm.

JonyckaeTcs ucnosnb3osBaHue L0
BocbMy RADIUS-cepBepoB B 04HOM
RADIUS-npocpune.

HacTtpoiika AAA-npocuns

LWar

OonucaHuve

MepeiTn B pasgen KoHOUrypupoBaHus
ESBC.

[o6aBuTb B KOHhurypauuio AAA-
npohunb 1 NepenTn B pexmm ero
KOHQUrypmpoBaHus.

Bei6patb RADIUS-npodhnsib,
HaCTpOEeHHbIV Ha npepblayLlem aTane
ANna ayTeHTUdukaumm.

KomaHpa

esbc(config)# esbc

eshc(config-esbc)# radius profile

<NAME>

esbc(config-radius-profile)#
radius-server host { <IP-ADDR> |
<IPV6-ADDR> } [ vrf <VRF> ]

KomaHpa

esbc(config)# esbc

esbc(config-eshc)# aaa profile
<NAME>

esbhc(config-aaa-profile)# auth
radius profile <NAME>

Knoun

<NAME> - Ha3BaHune RADIUS-
npodonns, cTpoka [1..64]
CUMBOJIOB.

<IP-ADDR> - IP-agpec RADIUS-
cepsepa, 3a0aéTca B Buae
AAA.BBB.CCC.DDD, rge kaxpgas
YyacTb MPUHMMAET 3HAYEHNSA
[0..255];

<IPV6-ADDR> - IPv6-anpec
RADIUS-cepBepa, 3aaétcs B
Bnge X:X:X:X::X, rae kaxgas
4yacTb MPUHMMAET 3HAYEHUSA B
LecTHaauarepnuyHom doopmaTte
[0..FFFF]

<VRF> - nms akzemnnsapa VRF,
3agaeTcs cTpokoii go 31
cumBona.

Knoun

<NAME> - Ha3BaHune AAA-
npodpuns, ctpoka [1..64]
CMMBO/I0B.

<NAME> - Ha3BaHune RADIUS-
npodpuns, ctpoka [1..64]
CMMBO/I0B.

[na ncnonb3osaHns ayteHTUdmKaunmn aboHeHToB Yepe3 RADIUS-cepep Heobxoammo ykasats AAA-npochuib
B KOHpurypauum aboHeHTckoro nHtepdpeiica (user-Interface), cm. pasgen Hactpoiika aboHEHTCKIX
NHTephelicoB.
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Mpumep HacTpoIiku:
3apava:

Mcnonb3oBaTte RADIUS-cepBepbl 192.168.113.200 (ocHoBHOW) 1 192.168.113.201 (pe3epBHbIit) a5
ayTeHTMdmKaumm pernctpaumnin aboHeHToB NOCTynarLwWmx Ha aboHeHTcknii nHTepdeinc USERS_VIA_RADIUS B
pexume RFC5090-no-challenge.

PelleHue:
1. HactponTb ocHoBHoi RADIUS-cepsep 192.168.113.200:

vesbc# configure

vesbc(config)# radius-server host 192.168.113.200
vesbc(config-radius-server)# key ascii-text password
vesbc(config-radius-server)# source-address 192.168.113.207
vesbc(config-radius-server)# usage voip
vesbc(config-radius-server)# exit

2. Hactpoutb pe3epsHbIit RADIUS-cepeep 192.168.113.201:

vesbc(config)# radius-server host 192.168.113.201

vesbc(config-radius-server)# key ascii-text password

vesbc(config-radius-server)# source-address 192.168.113.207

vesbc(config-radius-server)# usage voip

#YKa3piBaem 60n1€e HU3KUIA NpuopuTeT 4YeM Yy OCHOBHOro cepsepa. Mo ymonyaHuw npuoputeT 1. Yem MeHbLle
3HayeHue, TeMm nNpuopuTeTHee cepsep.

vesbc(config-radius-server)# priority 100

vesbc(config-radius-server)# exit

3. Hactpoutb RADIUS-npodnns RP_USERS:

vesbc(config)# esbc

vesbc(config-esbc)# radius profile RP_USERS

#YKka3biBaem gBa RADIUS-cepBepa

vesbc(config-radius-profile)# radius-server host 192.168.113.200
vesbc(config-radius-profile)# radius-server host 192.168.113.201
#YKa3biBaeM pexum paboTbl digest-ayTeHTudmkauum
vesbc(config-radius-profile)# auth digest rfc5090_no_chlng
vesbc(config-radius-profile)# exit

4. Hactpoutb AAA-npocomnnb AAA_USERS:

vesbc(config-esbc)# aaa profile AAA_USERS

#YKa3biBaemM RADIUS-npodunb

vesbc(config-aaa-profile)# auth radius profile RP_USERS
vesbc(config-aaa-profile)# exit

170



ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

5. cnonb3osatb AAA-npodnne AAA_USERS B HacTpoitkax aboHeHTckoro nHtepderica USERS_VIA_RADIUS:

vesbc(config-esbc)# user-interface sip USERS_VIA_RADIUS
vesbc(config-esbc-user-interface-sip)# aaa profile AAA_USERS
vesbc(config-esbc-user-interface-sip)# exit
vesbc(config-esbc)# exit

vesbc(config)# exit

#pYMEHSAEM M COXpaHSieM BCE HaCTpPOWKMK

vesbc# commit

vesbc# confirm

Mpw nony4yeHnn coobuieHnin REGISTER Ha aboHeHTckuid nHTepdelic USERS_VIA_RADIUS, ESBC 6yaet
oTnpaBNATb aboHeHTY napameTpbl Ans digest-ayteHTndomkaumm B coobuieHnn 401 Unauthorized, ganee atu
napameTpbl 1 digest response, Nony4eHHbI 0T aboHeHTa, byaeT nepegasatbca Ha RADIUS-cepsep
192.168.113.200 B coobLeHnn Access-Request. IMNpu nonyyeHun ot cepeepa Access-Accept, coobLieHne
REGISTER ot aboHeHTa 6yaeT Hanpas/fieHo Ha BbiwecTtosAwmii SIP-cepsep. Mpu nonyyeHnn Access-Reject,
6yaet otnpasneHo coobuieHne 403 Forbidden. Mpu HepgocTynHocT RADIUS-cepsepa 192.168.113.200, nocne
TallmayTa, coobuieHne Access-Request 6yaet otnpasneHo Ha pe3epBHblii RADIUS-cepeep 192.168.113.201.

9.14 Hacrtpoiika NAT

C uenbto npeogoneHnst coegmHeHnii yepes yctpoiictea NAT, B ESBC peanusoBaHa nogaepxka nat comedia-
mode a1 abOHEeHTOB U TPAHKOB.

HacTpoiika u npuHuun pa6oTbl nat comedia-mode gnsa TpaHkoB (trunk)

BkntoueHne pexmma nat comedia-mode ocyLLecTBNSETCA B HACTPOiKax TpaHKa:

vesbc# configure
vesbc(config)# esbc
vesbc(config-esbc)# trunk sip
vesbc(config-esbc-trunk-sip)# nat comedia-mode
Select NAT comedia mode for trunk:
off
on
flexible

vesbc(config-esbc-trunk-sip)# nat comedia-mode on

Peann3oBaHa paboTta B ByX pexuMax:

« flexible — npoBepsieT UCTOUHMK BO BXxoAsiLLeM RTP-noToke u TpaHcAnpyeT ncxoasiumii notok Ha IP-agpec
1 UDP-nopT, ¢ KOTOPOro NpMHUMaeTca MeananoTok, B ciiydae npepbiBaHnsa Bxogsuiero RTP-noToka
6onee yem Ha 1 cekyHAY, NCXOAALLMIA NOTOK NPOAO/IKAET TPaHC/IMPOBaTbLCS,

* 0N — NpoBepseT UCTOYHMK BO BXoaswem RTP-notoke 1 TpaHc/vpyeT ncxoasawmin notok Ha IP-agpec un
UDP-nopT, € KOTOPOro NpMHMMAaETCs MeananoTok, B criydae npepbiBaHms Bxoasulero RTP-notoka 6onee
4yeM Ha 1 cekyHay, NCXOAALMIA NOTOK NepecTaeT TPaHCIMPOBAaTbCS.
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HacTpoliika u npuHuun pa6otbl hat comedia-mode ans a6oHeHTOB (user-interface)

BkntoueHne pexrma nat comedia-mode ocyLLecTBASIETCA B HACTPOiKax aGOHEHTCKOro MHTepdieiica:

vesbc#
vesbc# configure
vesbc(config)# esbc
vesbc(config-esbc)# user-interface sip USERS
vesbc(config-esbc-user-interface-sip)# nat comedia-mode
Select NAT comedia mode for user-interface:
of f
on
flexible
vesbc(config-esbc-user-interface-sip)# nat comedia-mode on

Peann3oBaHa paboTa B AByX pexumax:

+ flexible — npoBepsieT NCTOUYHMK BO BXOoAALWweM RTP-noToke 1 TpaHCAMpyeT ncxoaawmii notok Ha IP-agpec
1 UDP-nopTt, ¢ KOTOPOro NnpuHMMaeTca MeananoTok, B ciiydyae npepbiBaHnsa sxoaduiero RTP-notoka
6onee yem Ha 1 cekyHAy, UCXOAALLMIA NOTOK NPOAO/HKAET TPaHCIMPOBAaTLCS;

* 0N — NPOBEpPSET UCTOYHMK BO BXoaswem RTP-noToke 1 TpaHcMpyeT nexoasawmin notok Ha IP-agpec un
UDP-nopT, ¢ KOTOPOro NpMHMMaeTCa MeananoTok, B criydae npepbiBaHmsa Bxogsawero RTP-notoka 6onee
yeM Ha 1 cekyHAy, UCXOAALLMIA NOTOK NnepecTaeT TPaHC/IMPOBATLCS.

Takxe AaHHas HacTpoiika No3BONSeT NepeaaBaTb coo6LLeHNs npoTokona SIP cuMmmMeTprnyHo (Ha nopr, ¢
KOTOPOro 6bl/1 MPUHAT 3aMnpoc) B C/lyyae, ECW K/IMEHT B MHULMMPYIOLLEM 3anpoCce He UCMO0/b30BaUT NapameTp
RPORT.

KomaHpa nat keep-alive-interval B HacTpolikax abBOHEHTCKOro MHTepeinca ncnonb3yeTcs o1 HaCcTPOKK
NHTepBana ans noaaepxkm coegnHeHns 3a NAT. pu BKIOUYEeHUN onummy, abOHEHTY, € 3afaHHbIM UHTEePBasIoM
6yayT OTNpaBnATLCA NakeTbl ¢ cogepxaHnem "0d0a" gna npegoTBpalleHns paspylleHns ceccum Ha NAT.

MopgmeHa atpuoyToB direction B SDP

Mpwu BKNtOYEHUM onuun nat comedia-mode aTpubyT direction sendonly B SDP npu otnpaske offer/answer sdp
3aMeHsATCs Ha sendrecy.

[JaHHbIi MexaH13M NCMNoNb3yeTca AN NpefoTBpaLLeHns cuTyaumm B KOTopoi aboHeHT 3a NAT He HauHeT
nepsbim otnpasky RTP-naketos B ctopoHy ESBC v cootBetcTBeHHO ESBC He HauHeT oTnpasKy BCTPEYHOro
notoka RTP kK aboHeHTy.

Mpumepsbl:
1. 3ameHa aTpubyToB direction B offer sdp:

D 4 (
< UAC trunk A\ ESBC ) trunk/user interface AN oS >

with nat comedia-mode

INVITE (sendonly) —— —— INVITE (sendrecv)
2000K (recvonly) <«—— <«— 2000K (sendrecv)
INVITE (sendonly) —— — INVITE (sendrecv)
2000K (recvonly) <—— <«—— 2000K (recvonly)
INVITE (recvonly) —— — INVITE (recvonly)

2000K (sendonly) «—— <— 2000K (sendrecv)
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2. 3ameHa aTpubyToB direction B answer sdp:

( uac ) (

/ trunk/user interface
with nat comedia-mode

‘\
ESBC )

trunk

INVITE (sendrecy) ——
2000K (sendrecv) «—

INVITE (sendrecy) ——
2000K (recvonly) «——

INVITE (sendrecv) ——
2000K (sendrecv) <——

Cuas )

— INVITE (sendrecv)
«—— 2000K (sendonly)

—— INVITE (sendrecv)
«—— 2000K (recvonly)

— INVITE (sendrecv)
«—— 2000K (sendrecv)

9.15 HacrTpolika Public IP

Public IP (pyc. «ny6nunuHblii IP-agpec») — 310 BHeLWHWi1 IP-agpec, KOTopbIli MCNONb3YeTcs Npu OTNPaBKe
3anpocos Nosib30BaTeso Uv yaasieHHOMY afipecy 13 BHELLHEN CeTu.

HacTpoiika ncnonb3yetcs B cnyyae, korga ESBC He numeet ny6nuuHoro IP-agpeca v Bbixog, B Ny6/IMYHY0 CETb
ocyuwiectensetca yepe3 NAT. B Takom cnyyae B kadecTtse Public IP ykasbiBaeTca agpec WAN-uHTepdheica
NAT 419 noAcTaHOBKM B CUTHasIbHble coobLeHns npoTtokona SIP.

Public IP MOXHO MOXHO HacTpouTb A/11 aBOHEHTCKOro MHTEpdelica, TpaHka U TPaHKOBOM rpynnbl.

© EchvPublicIP HaCTpPOEH B TpaHKe 1 B TPAHKOBOM rpynne, B KOTOPYI BXOAMT 3TOT TpaHK, TO byaeT
ncnonb3osatbcs Public IP 13 HacTpoek TpaHka.

© B «auectBe ny6/IM4HOro agpeca MOXHO ncnonb3oBathb kak IPv4, Tak n IPvé agpec.

Mpwn Hannumm Public IP, agpeca B SDP, 3aronoekax Via n Contact 6yayT 3ameHeHbl Ha 3Ha4veHue public-ip 13
KoHGurypauum obbekta. Media 6yaet pabotatb B pexume NAT-comedia.

€ [ns KoppekTHOIi pa6oThl onumm Public IP Heo6xoanMo opraH13oBaTh NPO6pOC NOPTOB ANA
curHanusaumm SIP n meamnanoptoB RTP Ha BbiwecToswem yctpoiictee NAT "oanH Kk ogHoMy".
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Mpumep HacTpoliiku Public IP gnsa TpaHka:

#HacTpoiika SIP-TpaHcrnopTa O4N1S TpaHka:

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRUNK_TRANSPORT
vesbc(config-esbc-sip-transport)# ip address 192.168.1.1
vesbc(config-esbc-sip-transport)# exit

#HacTpoiika mMeanapecypcoB ANs TpaHKa:

vesbc(config-esbc)# media resource TRUNK_MEDIA
vesbc(config-esbc-media-resource)# ip address 192.168.1.1
vesbc(config-esbc-media-resource)# exit

#HacTpoiika nmapameTpoB TpaHKa:

vesbc(config-esbc)# trunk sip TRUNK_PUBLIC_IP
vesbc(config-esbc-trunk-sip)# sip transport TRUNK_TRANSPORT
vesbc(config-esbc-trunk-sip)# media resource © TRUNK_MEDIA
vesbc(config-esbc-trunk-sip)# remote address 192.168.1.3
vesbc(config-esbc-trunk-sip)# remote port 5060
vesbc(config-esbc-trunk-sip)# public-ip 10.25.0.1

#MpymeHeHne W NoATBEPXAEHNE W3MEHEHWNA :

vesbc(config-esbc-trunk-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-trunk-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.
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Mpumep ucnonb3sosaHus Public IP:

ESBC nony4yaet coobLieHne, KoTopoe AO/MKHO ObITb cMapLUpyTM3npoBaHo B TpaHk TRUNK_PUBLIC_IP:

INVITE sip:23002@192.168.1.1:5060 SIP/2.0

Via: SIP/2.0/UDP 192.168.1.4:5061;rport;branch=z9hG4bK-1914230-1-1
From: "24001" <sip:24001@192.168.1.4:5061>;tag=1
To: "23002" <sip:23002@192.168.1.1:5060>
Call-ID: 1-1914230@192.168.1.4

Cseq: 1 INVITE

Contact: <sip:24001@192.168.1.4:5061>
Max-Forwards: 70

Allow: INVITE, ACK, BYE, CANCEL

Content-Type: application/sdp

Content-Length: 138

Session Description Protocol Version (v): 0

Owner/Creator, Session Id (o): userl 77755765 7773687637 IN IP4 192.168.1.4
Session Name (s): -

Time Description, active time (t): 0 0

Connection Information (c): IN IP4 192.168.1.4

Media Description, name and address (m): audio 10000 RTP/AVP 8

Media Attribute (a): rtpmap:8 PCMA/8000

ESBC nepecbinaet INVITE B Tpaik TRUNK_PUBLIC_IP.
B SDP, Via 1 Contact BmecTo agpeca npvesizdaHHoro SIP-TpaHcnopTa (192.168.1.1) ucnons3yetcsi Public IP
TpaHka (10.25.0.1):

INVITE sip:23002@192.168.1.3:5060 SIP/2.0

Via: SIP/2.0/UDP 10.25.0.1:5060;rport;branch=z9hG4bKPj6e357f04-el3e-4ead-8386-2246d12450b4
Max-Forwards: 70

From: "24001" <sip:24001@192.168.1.1>;tag=76776c9a-022b-4ccf-9458-e83e2701f6c8
To: "23002" <sip:23002@192.168.1.3>

Contact: <sip:24001@10.25.0.1:5060;transport=udp>

Call-ID: 5fc229f6657d7706f2b6c8lad4a5bloe

CSeq: 28491 INVITE

Allow: INVITE, ACK, BYE, CANCEL

Supported: 100rel, replaces, ice

Content-Type: application/sdp

Content-Length: 135

Session Description Protocol Version (v): 0

Owner/Creator, Session Id (o): userl 77755765 7773687637 IN IP4 10.25.0.1
Session Name (s): -

Time Description, active time (t): 0 O

Connection Information (c): IN IP4 10.25.0.1

Media Description, name and address (m): audio 10000 RTP/AVP 8

Media Attribute (a): rtpmap:8 PCMA/8000

175



ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

9.16 HacTtpoiika QoS

QoS (Quality of Service, pyc. «kauecTBO 06CNYXMBaHWSA») — TEXHOMNOIUSI NPEAOCTAB/IEHMS] Pa3NMUHbIM Kilaccam

AAHHbIX Pa3/IMYHbIX MPUOPUTETOB B 0GC/TYXMBaHUN.
MpuopuTeT onpeaensietcst 3HadyeHmem DSCP (0-63) B none IP-3aronoska DS.
YcTaHOBUTb Heob6XxoayMoe 3HayeHre DS MOXHO oTaeNbHO AN

* ayMonakeTos;
* BMAEO0MNaKeToB;
* nakeTtoB curHanusaumn-SIP.

MapameTpbl QOS HacTpamBatoTCs B KOHUTypaLmm aboHEHTCKOro nHTepdielica, TpaHka 1 TPaHKOBOW rpynnbl

© Ecnv QoS HacTpoeH ans TpaHKa 1 ANs TPaHKOBOI FPYNMbl, B KOTOPYIO BXOAWUT 3TOT TPaHK, To GyaeT
ncnosnb3oBaTbCcA QOS U3 HaCTPOEK TpaHka.

Mpumep HacTpoiikn QoS ana ayanorpadmka B KOH(pUrypaumm aGoHeHTCKOro uirtepdeiica:

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# user-interface sip ABONENT_QOS_50
vesbc(config-esbc-user-interface-sip)# sip transport ABONENT_TRANSPORT
vesbc(config-esbc-user-interface-sip)# media resource © ABONENT_MEDIA
vesbc(config-esbc-user-interface-sip)# route-table TO_SSW
vesbc(config-esbc-user-interface-sip)# dscp audio 50

#MNpyMeHeHNe 1 NOATBEPXAEHUE W3MEHEHWIA :

vesbc(config-esbc-user-interface-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-user-interface-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.

B ucxogsuem ayanotpadmke aboHeHTaM, 3aperncTpmpoBaHHbIM Yepes nHrtepdgeiic ABONENT_QOS_50, none

DS B IP-nakeTe 6yaeT BbIrNSAETb CrieAyoLLnM 06pa3om:

Differentiated Services Field: 0xc8 (DSCP: Unknown, ECN: Not-ECT)
1100 10.. = Differentiated Services Codepoint: Unknown (50)
.00 = Explicit Congestion Notification: Not ECN-Capable Transport (0)
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9.17 HacTtpoliika NoKasibHOW 06pPaboTKN perncrpauum

icnonb3oBaHue NnokasibHOV 06paboTKM perncTpaummn No3BosSET CHU3UTL Harpy3Ky Ha cepBep pernctpauum 3a
CYET /IOKa/IbHOTO OTBETA Ha NOBTOPHbI 3anpoc perncTpauu.

© o ymonuannio nokanbHas 06pa6oTka perucTpaLu Ha aBOHEHTCKOM MHTepdhelice OTK/I0YeHa.

KoHdomrypaumss MMHUMasIbHOTo A0NYCTUMOTO 3Ha4YEeHUss BDEMEHW perncrTpauun ans cepsepa peruncrpauum
cocTaenset ot 30 go 65535 cekyHp (Mo ymonyaHuio 3HaueHne paBHO 0 1 KOHTPOSb 32 MUHUMaSIbHBIM
BPEMEHEM perucTpaumn He BeeTcs)

Mogpo6HOe onucaHne KOMaHz AN HACTPONKM NoKasibHOW 06paboTkm pernctpaumii Ha ESBC npegcrasneHo B
HacTpoiikax user-interface B CLI.

NokanbHas 06paboTKa NOBTOPHOW perucTpauumn paspelueHa, ecam coonoaatoTca Bce
HuXenepeuncneHHble TpeGoBaHus:

1. ABGOHEHT yXe 3aperucTpmpoBaH;

2. KoHTakTbl abOHEHTa He N3MEHUIINCH;

3. Agpec 1 nopt aboHeHTa He U3MEHW/INC;

4. ABOHEHT He perncTpmpyeT HOBble KOHTaKTbI.
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Noruka pa6oTbl 06pPaGOTKM NEPBUYHHON perncTpauun:
+ ECnv He 3a/1aHO MUHUMa/IbHOE BPEMS perncTpaumm Ha cepBepe (aHanlorMyHo OTKTHOUYEHHOW NOKasIbHOW
pervucTpaumn):
a. B cTopoHy cepsepa pernctpauyunm otnpasnsem REGISTER ¢ expires, npuweawwimm ot aboHeHTa;
b. B cTtopoHy aboHeHTa otnpasnsem 200 OK c expires 13 oTBeTa OT cepBepa permcrpauuii.

[ ABoHeHT } [ ESBC ] [ Cepaep }
perucTpaumu

REGISTER

Expires 1 = AbonentReg

REGISTER

Y

Expires 2 = Expires 1

200 OK

A

ServerReg = Expires 2

200 OK

a

Expires 3 = ServerReq

AbonentReg - expires, npuweawwi ot aboHerTa
ServerReg - expires, npuwenwuii oT cepeepa
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+ Ecnu 3apgaHo MYMHMMasIbHOE BpeMs perucTpaLlmmn Ha cepeepe:
a. B cTopoHy cepsepa pernctpauyunm otnpasnseMm REGISTER ¢ HanbonbLimm expires, npuiegwnm ot
aboHeHTa, N MMHUMaJIbHbIM BPEMEHEM PErnucTpauun Ha cepeepe;

b. B ctopoHy aboHeHTa otnpasnsem 200 OK ¢ MMHMMasIbHLIM expires 13 oTBeTa OT cepBepa
permcTpauuii n npuweaLero ot aboHeHTa.

=N |

ESBC

J |

REGISTER

Expires 1 = AbonentReg

Omnpasnsetca HAMMEHBLWWA expires
200 OK

Cepeep
perncTpaumm

J

Ortnpasnsetca HAMBO/bLIWIA expires
REGISTER

Expires 2 = Expires 1 WM EsbcReg

200 OK

A

Expires 3 = ServerReg WKW Expires 1

AbonentReq - expires, npuwegwwi ot aBoHeHTa

ServerReq = Expires 2

EsbcReg - expires, HacTpoeHHLIW B NoKansHoW oGpaboTe pervcTpauni Ha ESBC

ServerReg - expires, npuwegwuii o cepeepa
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JNoruka pa6oTbl JIOKa/IbHO 06pa6oTKM NOBTOPHOI perucTpauum ans 3aperucTpupoBaHHOIO aGoHeHTa:

1. Ecnu B REGISTER, nonyyeHHoOM oT aboHEHTa, expires B none Contact + 34 cekyHabl (Timer B 1 Bpemsi
BHYTpeHHeit nornkm ESBC) 6onbLue, yem ocTaBLlumniica Ha ESBC expires, To otnpasnsiem REGISTER Ha cepsep
perucrpaumm co 3Ha4eHNeM expires, onMcaHHbIM MYHKTOM BblLLE.

1.1 Ecnu He 3a4aHO MYHUMasIbHOE BPeMsl perncTpauun Ha cepBepe:

[ AGOHEHT ] { ESBC J [ Cepaep }
perucTpaLMK

REGISTER

h 4

Expires 1 = AbonentReg

AbonentReg + 34 cexyHaw > "Registration expires in"

REGISTER

Y

Expires 2 = Expires 1

200 OK

-~

ServerReq = Expires 2

OTtnpaBnAeTCA HAMMEHBbLLWIA expires
200 OK

A

Expires 3 = ServerReq W1 Expires 1

AbonentReg - expires, npuwenwwi o aboHenTa
ServerReg - expires, NpuwegwWwWii ot cepeepa
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1.2 Ecnv 3ajaH0 MMHUMa/IbHOE BPEMSsi perucTpauym Ha cepeepe:

[ ABOHEHT ] [ ESBC J [ Cepsep ]
perucTpaLMi

REGISTER

h 4

Expires 1 = AbonentReg

AbonentReg + 34 cexyHw > "Registration expires in"

REGISTER

Expires 2 = Expires 1 WK EsbcReg

200 OK

-~

ServerReq = Expires 2

Ompasnretca HAMMEHBILLWIA expires
200 OK

Expires 3 = ServerReg MK Expires 1

AbonentReg - expires, npuwegwwi oT aBoHeHTa
EsbcReg - expires, HacTpoeHHbIH B NoKanbHoW oBpaboTke perucTpayuit Ha ESBC
ServerReg - expires, NpHWeAWWA oT CepBEpa PerHCTpPaLMK
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2. Ecnmn B REGISTER, nonyyeHHOM OT aboHeHTa, expires B nosie Contact + 34 cekyHap! (Timer B 1 Bpems
BHYTpeHHei nornkm ESBC) MeHbLLUEe, yem ocTaBLumniica Ha ESBC expires, To peructpauus 6yaet obpaboraHa
nokasibHo nytem otnpaskn aboHeHTy 200 OK c expires, npuLewM OT HEro e caMoro.

[ ABoHeHT ] [ ESBC ] { Cepsep ]
pErHcTpaLmu

REGISTER

Y

Expires 1 = AbonentReg

AbonentReg + 34 cexyHapl < "Registration expires in"

200 OK

A

Expires 2 = Expires 1

AbonentReg - expires, npuwenwwi ot aboHeHTa

© npu paspervcTpaumm a6oHeHTa Norvka NokasbHO perncTpaLmm He NCNoNb3yeTcs.

Mpumep HACTPOIVIKM NOKa/ILHOW 06PaGOTKU perucTpauunii B KoHurypauum aboHeHTCKOro uHtepdeiica:

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# user-interface sip ABONENT
vesbc(config-esbc-user-interface-sip)# sip transport ABONENT_TRANSPORT
vesbc(config-esbc-user-interface-sip)# media resource © ABONENT_MEDIA
vesbc(config-esbc-user-interface-sip)# route-table TO_SSW
vesbc(config-esbc-user-interface-sip)# registration simulation enable 10800

#MpymeHeHne n NoATBEPXAEHNE W3MEHEHWN :

vesbc(config-esbc-user-interface-sip)# do commit

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

vesbc(config-esbc-user-interface-sip)# do confirm

Configuration has been confirmed. Commit timer canceled.
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Ha aboHeHTCckuin nHtepdpeiic ESBC npuxogut 3anpoc REGISTER ot aboHeHTa 23001 ¢ expires 3600, kKOTopblii
nepecsisiaetcs Ha cepsep pernctpaunm SSW co 3HadeHrem expires 10800. Mocne nonyyerns 200 OK ot
cepBepa peructpaumm co 3HavyeHnem expires 10800, ESBC otnpasnset 200 OK aboHeHTy ¢ expires 3600:

[ AboHeHT (23001) ]

(=

[ ESBC ]
REGISTER
Expires = 3600
REGISTER
Expires = 10800
200 OK
Expires = 10800
200 OK

Expires = 3600

Ha ESBC cosagaetcs 3anucb 3apernctpmpoBaHHoOro aboHeHTa ¢ expires 10800:

vesbc#

vesbc# show esbc users sip 23881@192.
User AOR: 23001192.168.113.17
User type: 5IP

Contact count: 1

jtransport=udp>

168.113.177 detailed
7

IN User contact IP address of User
user interface
name
<5ip:23001§192.168.113.170:5098 192.168.113.17@ ABONENT

Expires

Registration
expires in

Trunk name

TRUNK_S5W

IP address of OUT Trunk contact
registrar

192.168.113.172 <sip:230@1§192.168.113.177:5871

stransport=udp;line=b6b8cdescs
741ced325fof20fc822641>
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Cnycta Bpems npuxoauT 3anpoc REGISTER c expires 3600 gnsa nepeperncrpauun. Tak kak "Registration

expires in" 6onblle, Yem NpULLEALLNI expires, TO 3anpoc byaet o6paboTaH NokasibHO ¢ oTnpaskoi 200 OK
aboHeHTY ¢ expires 3600:

veshe#

vesbc# show esbc users sip 238018192.168.113.177 detailed
User AOR: 23801@192.168.113.177

User type: SIP

Contact count: 1

IN User contact IP address of User Expires Registration

Trunk name IP address of OUT Trunk contact
user interface expires in registrar
name
<sip:23001§192.168.113.178:5898 192.168.113.178 ABOMENT la3ee 8978 TRUNK_SSW 192.168.113.172 <sip:23881§192.168.113.177:5071

stransport=udp> stransport=udp; line=beb8cde8cs

741ce4325f9f2efca22641>

{ AbBoHeHT (23001) } [ ESBC J [ SSwW ]

REGISTER

Expires = 3600

200 OK

A

Expires = 3600

184




ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

9.18 KoHTponb Tpadmka

9.18.1 KoHTponb Bxopgsuiero tpacuka
Ha ESBC peanm3oBaH KOHTPO/Ib MHTEHCMBHOCTM BXOASALLENO Tpadumka ans:

* 0flJHOBpEMeHHbIX BbI30BOB (max in calls);

* BbI30BOB B cekyHAy (max in cps);

* perucTpauuii B cekyHay (max in regps);

* 3anpocos B cekyHay (max in rps);

+ SIP-coo6LeHnli B cEKyH/ly B paMKax ofiHol ceccun (max in session pps);

* noanucok B cekyHay (max in subps);

+ 06LLero KoiMyecTBa akTMBHbIX noanucok (max in subscriptions);

* 3anpocoB B MHTEPBa/ BPEMEHU C 3apermcTprpoBaHHOro aboHeHTa (max in user rpp);
*+ KOHTaKTOB Ha ofiHoro aboHeHTa (max in user contacts).

OnucaHne BCeX KOMaH[, AN KOHTPO/S BXOAALLEro Tpadvka NpMBEAEHO B pasaenax A1 Kaxaoro 06bekta B
CLI:

1. general;

2. trunk;

3. trunk-group;
4. user-interface.

Peann3aumsi orpaHMUYeHns BXOAsLEro Tpaduka noaaepXxvBaeTcs Ansi Crefyolwyx 06beKToB:

maxin ... Ains Beeii cucTeMbl  TpaHKoB TpaHk-rpynn AGOHEHTCKUX UHTepdeiicos
(general) (trunk) (trunk-group) (user-interface)
calls o v v v
cps o o o o
regps v (X (X o
rps v v o o
session pps 0 0 0 o
subps (v (v] (V] o
subscriptions @ (V] o (v
user rpp o () Q o
user contacts € (X (X (v
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anOpMTeTMCHOﬂb3OBaHMﬂ(NpaHMHEHMﬁZ

1. OrpaHuyeHuns onsa Bcel cnctembl. HacTpoiikmn orpaHnyeHnin general nepeonpeaenstot HacTPONKM
orpaHuyeHnii octasibHbIX 06beKTOB (trunk, trunk-group, user-interface) ESBC.

2. OrpaHuyeHns Ans TpaHk-rpynnbl. HacTpoikn orpaHnyeHnii trunk-group nepeonpeaenstoT HaCTPOKM
OrpaHMyeHnii TPaHKOB, BXOAALLMX B AaHHYHO TPaHK-rpynny, HO NepeonpeaensitoTcs HacTpoikamm
general.

3. OrpaHunyeHnst Ans TpaHKoB N abOHEHTCKNX NHTepdieiicoB. HacTpolikn orpaHnyeHunii trunk
nepeonpeaensitoTcs HaCTPOKaMn OrpaHUYeHnin TpaHK-rpynnbl (ecnu TpaHK BXOAUT B COCTaB KaKo-nn6o
TpaHK-rpynnbl) Uan HacTpolikamu general. HacTpoliku orpaHuyeHuii user-interface nepeonpepaentorcs
HacTpolikamu general.

MpropuTeT NCNOL30BaHNSA OrpaHNYeHNIA PacnpoCTPaHAETCA TO/IbKO AN MAaKCUMasIbHbIX 3HAYEHWI, T.
e. Hanpumep, Npu ncnonb3oBaHMn max in cps 100 ans Bceli cucteMsl (general), n ncnonb3oBaHMKM Max
in cps 10 gn1s Kakoro-NnnM6o TpaHka, orpaHnyeHne obpadoTkn CPS ana atoro TpaHka éyaet 10, a He 100.

Mpumep pa6oTbl NPUOpPUTETa CUCTEMHbIX OrPaHMUYEHUt Hag, AGOHEHTCKUM NHTepdielicom:

vesbc#
vesbc# config
vesbc(config)# esbc

#Mepexon B 0ob6WWEe HacTPOWNKW:
vesbc(config-esbc)# general
vesbc(config-esbc-general)#

#YCTaHOBKa OrpaHuM4yeHUs BXO[AWEro makcumasbHOro konudectsBa CPS gnsa Bceli cuctembl - 5:
vesbc(config-esbc-general)# max in cps 5
vesbc(config-esbc-general)# exit

#YcTaHOBKa OrpaHWYeHnss MakcuManbHOro BXogswero konuvectBa CPS ans oTaenbHOro aboHEeHTCKOro
nutepdenca (USER_IFACE) - 10:

vesbc(config-esbc)# user-interface sip USER_IFACE

vesbc(config-esbc-user-interface-sip)# max in cps 10

#MNpumeHeHne N NoATBEPXAEHNE WU3MEHEHWN:

vesbc(config-esbc-user-interface-sip)# do commit
vesbc(config-esbc-user-interface-sip)# do confirm

B gaHHOM cnydae He 6yaeTt obpabaTtbiBaTbCs 60/1€e S BbI30BOB B CEKYHAY, MPUXOAALLNX HA aBOHEHTCKMIA
nutepcpeinc USER_IFACE, Tak kak y 06L,eCUCTEMHbIX OrpaHUYeHniA NPUOPUTET BbILLE.
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Mpumep pa6oTbl NPUOpUTETa OFPaHMUEHUI TPaHK-TPYNNbl HaA, OrPaAaHUYEHUSIMU TPaHKa, BXOASILLEro B
3Ty TpPaHK-rpynny:

vesbc#
vesbc# config
vesbc(config)# esbc

#MNepexos B HACTPOWKW TpaHKa:
vesbc(config-esbc)# trunk sip TRUNK
vesbc (config-esbc-trunk-sip)#

#YcTaHOBKa OrpaHnYyeHnss BXOASWEro MakcumanbHOro konuvectBa CPS gns TpaHka - 50:
vesbc(config-esbc-trunk-sip)# max in cps 50
vesbc(config-esbc-trunk-sip)# exit

#MNepexol B HACTPOWKM TPaHK-rpynmnbl:
vesbc(config-esbc)# trunk-group TRUNKGROUP

# [obaBneHne TpaHka TRUNK B cocTaB TpaHK-rpymnmnbl:
vesbc (config-esbc-trunk-group)# trunk © TRUNK

#YcTaHOBKa OrpaHnYeHnss BXOASWEro MakKcumanbHOro kKonuvecTtBa CPS ans TpaHK-rpynnsl - 10:
vesbc (config-esbc-trunk-group)# max in cps 10

#MpymeHeHne W NoATBEPXAEHNE W3MEHEHWNA :
vesbc (config-esbc-trunk-group)# do commit
vesbc (config-esbc-trunk-group)# do confirm

T. k. TpaHk TRUNK BxoguT B coctas TpaHk-rpynnsl TRUNKGROUP, To 6yaet obpabatsiBaTecs He 6onee 10
BXOAALLMX BbI30BOB B CEKYHAY, MOCTYNatoLWmMX B TPAHK, Tak Kak NPUOPUTET OrpaHUYeHns y TpaHK-rpynnbl
BblILLE.

Mpumep pa6oTbl OrpaHMUYEHUst KONTMYECTBA OAHOBPEMEHHbIX BbI30BOB Ha aBOHEHTCKOM uHTepdeiice:

vesbc#
vesbc# config
vesbc(config)# esbc

#Mepexon B HaCTpPOiKM abOHEHTCKOro uHTepdelica:
vesbc(config-esbc)# user-interface sip USER_IFACE
vesbc(config-esbc-user-interface)#

#YcTaHOBKa OrpaHU4YeHWss MakKCMMasbHOrO Ko/myecTBa OLHOBPEMEHHbIX BbI30BOB [/ abOHEHTCKOr0o-—
nutepdeinca - 10:
vesbc(config-esbc-user-interface-sip)# max in calls 10

#MNpyvMeHeHNe 1 NOATBEPXAEHUE W3MEHEHWIA :
vesbc(config-esbc-user-interface)# do commit
vesbc(config-esbc-user-interface)# do confirm

Mocne npuMeHeHUss U3MEHEHU KONIMYECTBO OLHOBPEMEHHbIX BbI30BOB, NPOXOAALLMX Yepe3 ab0HEHTCKUI
nutepcpeinc USER_IFACE, He MmoxeT 6bITb 60nbLue 10. Bece 3anpocs! INVITE, noctynatowue nocne
NpeBbILEeHNs IMMUTa, 6yayT NPOUTHOPUPOBAHbI.
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Mpumep pa6oTbl OrpaHMUYEHUst KOIMYECTBA BbI3OBOB B CEKYHZAY Ha aBOHEHTCKOM uHTepdeiice:

vesbc#
vesbc# config
vesbc(config)# esbc

#MNepexos B HacTpoiky aboHeHTCKOro umHTepdeiica:
vesbc(config-esbc)# user-interface sip USER_IFACE
vesbc(config-esbc-user-interface)#

#YcTaHOBKa OrpaHu4yeHnss BXOASWEro MakcumanbHOro konuvecTtBa CPS ans aboHeHTCKOro-mHTepdeiica - 10:
vesbc(config-esbc-user-interface-sip)# max in cps 10

#MNpyMeHeHNe 1 NOATBEPXAEHNE WU3MEHEHWIA :
vesbc(config-esbc-user-interface)# do commit
vesbc(config-esbc-user-interface)# do confirm

Mocne NnpUMeHeHUss U3MEHEHWNIA KONIMYECTBO BbIZOBOB, NPOXOAALLMX Yepe3 abOHEHTCKUIA nHTepdielic
USER_IFACE B cekyHAy, He moxeT 6bI1Tb 60nbLue 10. Bee 3anpocsk! INVITE, noctynatowue nocne npesbileHns
nmmuTa, 6yayT NPOUTHOPUPOBAHBI.

Mpumep pa6oTbl OrpaHMUYEHUst KONMYEeCcTBa PerncTpauuii B CeKyHay Ha aboOHEeHTCKOM uHTepdeiice:

vesbc#
vesbc# config
vesbc(config)# esbc

#Mepexon B HaCTpPOiKM abOHEHTCKOro uHTepdelica:
vesbc(config-esbc)# user-interface sip USER_IFACE
vesbc(config-esbc-user-interface)#

#0rpaHu4yeHue MaKCUMa/IbHOrO KOAMYecTBa perucTpauuii B CEKYHAY:
vesbc(config-esbc-user-interface-sip)# max in regps 15

#MNpyMeHeHNe 1 NOATBEPXAEHUE WN3MEHEHWIA :
vesbc(config-esbc-user-interface)# do commit
vesbc(config-esbc-user-interface)# do confirm

Mocne NnpuMeHeHUss U3MEHEHWNIA KONIMYECTBO PerncTpaLmnin B cekyHay, NPoXoaALmx yepe3 aboHeHTCKUI
nutepcpeinc USER_IFACE, He MoxeT 6bITb 60nbLie 15. Bece 3anpockl REGISTER, noctynatowme nocrne
NpeBbILEeHNs IMMUTa, 6yayT NPOUTHOPMPOBAHbI.
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Mpumep pa6oTbl OrpaHMUYEHUst KOIMYECTBA 3aNpPoCcoB B CEKYHAY Ha aGOHEHTCKOM UHTepdelice:

vesbc#
vesbc# config
vesbc(config)# esbc

#MNepexos B HacTpoiky aboHeHTCKOro umHTepdeiica:
vesbc(config-esbc)# user-interface sip USER_IFACE
vesbc(config-esbc-user-interface)#

#0rpaHnyeHne MaKCUManbHOro KOAM4YecTBa 3ampoCOB B CeEKYHAY:
vesbc(config-esbc-user-interface-sip)# max in rps 250

#MNpyMeHeHNe 1 NOATBEPXAEHNE WU3MEHEHWIA :
vesbc(config-esbc-user-interface)# do commit
vesbc(config-esbc-user-interface)# do confirm

Mocne NpUMeHeHUss 3MEHEHWNIA KONMYECTBO 3anpoCcoB, NPOXOAALLMX Yepe3 abOHEHTCKUI nHTepdoeiic
USER_IFACE, He MoxeT 6bITb 60/bLUe 250. Bee 3anpocs! (INVITE, REGISTER 1 npoune), noctynatolume nocne
NpeBbILIEHNs NMMUTA, 6yAyT MPOUTHOPUPOBAHBI.

Mpumep pa6oTbl orpaHnyeHns konumdectsa SIP-cooGLWEHNI B CEKYHAY B paMKax OAHOW ceccum Ha
ab6oHeHTCKOM UHTepdpeiice:

vesbc#
vesbc# config
vesbc(config)# esbc

#Mepexon B HaCTpOiKM abOHEHTCKOro uHTepdelica:
vesbc(config-esbc)# user-interface sip USER_IFACE
vesbc(config-esbc-user-interface)#

#0rpaHu4yeHue mMaKcuUMasibHOro KonmuyecTBa SIP-coobueHuii B CEKyHAY B pamMKax OfHON ceccum B CEKYHAY:
vesbc(config-esbc-user-interface-sip)# max in session pps 30

#MNpyvMeHeHe 1 NOATBEPXAEHNE W3MEHEHWIA :
vesbc(config-esbc-user-interface)# do commit
vesbc(config-esbc-user-interface)# do confirm

Mocne npuMeHeHnst n3MeHeHui, KonnyecTso SIP-co06LLEeHWT, NPOXOAALLNX Yepe3 abOHEeHTCKUIA nHTepdeinc
USER_IFACE B cekyHAy, B pamKax OfHOW ceccuu, He MOXeT 6bITb 6onbLie 30. Mpu AOCTUXEHUN IMMUTa
ceccus byaeT 3aBepLueHa.
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Mpumep pa6oTbl OrpaHMUYEHUst KONMYeCcTBa NOANUCOK B CEKYHAY Ha aGOHEHTCKOM uHTepdeiice:

vesbc#
vesbc# config
vesbc(config)# esbc

#MNepexos B HacTpoiky aboHeHTCKOro umHTepdeiica:
vesbc(config-esbc)# user-interface sip USER_IFACE
vesbc(config-esbc-user-interface)#

#0rpaHnyeHne MaKCUManbHOro KOAM4ecTBa MOAMWCOK B CEKYHAY:
vesbc(config-esbc-user-interface-sip)# max in subps 50

#MNpyMeHeHNe 1 NOATBEPXAEHNE WU3MEHEHWIA :
vesbc(config-esbc-user-interface)# do commit it
vesbc(config-esbc-user-interface)# do confirm

Mocne npumMeHeHnst n3meHeHui konnyectso 3anpocos SUBSCRIBE, npoxogswmx yepe3 aboHEeHTCKMI
nutepcpeinc USER_IFACE He MoxeT 6bITb 60nbLue 50. Bece 3anpockl SUBSCRIBE, noctynatowiue nocrie
NpeBbILEeHNs IMMUTa, 6yayT NPOUTHOPUPOBAHbI.
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Mpumep pa6oTbl OrpaHMYEHUs KO/IMYeCcTBa O6LLEro KoIMYecTBa aKTUBHbIX MNOANUCOK HA aGOHEHTCKOM
uHTepdelice:

vesbc#
vesbc# config
vesbc(config)# esbc

#MNepexos B HacTpoiky aboHeHTCKOro umHTepodeiica:
vesbc(config-esbc)# user-interface sip USER_IFACE
vesbc(config-esbc-user-interface)#

#0rpaHnyeHne MaKCUMarbHOrO KOAMYECTBa aKTWUBHbLIX MOAMUCOK:
vesbc(config-esbc-user-interface-sip)# max in subscriptions 1000

#MNpyMeHeHNe 1 NOATBEPXAEHNE WN3MEHEHWIA:
vesbc(config-esbc-user-interface)# do commit
vesbc(config-esbc-user-interface)# do confirm

Mocne NPUMEHEHUSI UBMEHEHUIA KONIMYECTBO akTUBHbIX NoANUcok (y KOTopbix He ncTek Expires),
noATBepPXAeHHbIX Yepe3 aboHeHTckuiA nHTepdeiic USER_IFACE, He moxeT npesbiwarsb 1000. Bece 3anpock!
SUBSCRIBE, noctynatoLiye nocne npesbileHns imMmuTa, 6yayT NpourHoprpoBaHsbl, KpoMe 3anpocoB
0OHOBNEHUA NOAMUCKN.

Mpumep pa6oTbl OrpaHMYeHUs KOIMYecTBa 3anpocoB B UHTepPBa/l BpEMEHU C 3apermcTpupoBaHHOro
ab6oHeHTa Ha aGOHEHTCKOM MHTepdeiice:

vesbc#
vesbc# config
vesbc(config)# esbc

#Mepexon B HaCTpPOiKM abOHEHTCKOro uHTepdelica:
vesbc(config-esbc)# user-interface sip USER_IFACE
vesbc(config-esbc-user-interface)#

#0rpaHvnyeHne mMakKcumaslbHOro Ko/nmMyecTBa 3arnpocoB 50:
vesbc(config-esbc-user-interface-sip)# max in user rpp 50

#B MHTepBan BpEMEHU 240 CEeKyHA:
vesbc(config-esbc-user-interface-sip)# max in user rpp 50 240

#C G/IOKMPOBKOW Npu LOCTUXKEHUW NUMUATOB
vesbc(config-esbc-user-interface-sip)# max in user rpp 50 240 block

#MNpyMeHeHe 1 NOATBEPXAEHUE WN3MEHEHWIA :
vesbc(config-esbc-user-interface)# do commit
vesbc(config-esbc-user-interface)# do confirm

Mocne NnpuMeHeHUss U3MEHEHWNIA KONMYECTBO 3anpoCcoB C 3aperncTpMpoBaHHOIO NOJb30BaTes1s, NPOXOAALLNX
yepe3 aboHeHTcKuin nHTepderic USER_IFACE 3a 240 cekyHA, He MOXET npesbiwaTth 50, B c/lyyae npeBbILeHns
nMuTa aboHeHT 6yaeT 3ab6n10kupoBaH. MNpu NoyYeHn HOBbIX 3anpoCcoB A0 UCTeYeHUW BPeMEeHN NPOLLEeHUS
("Forgive time in minutes") oHo GyAEeT YCTAaHOB/IEHO B NPEXHee 3Ha4YeHue.
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MpocMOoTp cnmcka 3a6/10KMPOBaHHbIX aGOHEHTOB NP NPEBbILEHNN IMMUTOB Max in User rpp:

vesbc# show esbc black-list sip-user

SIP user black-Tlist:

AOR Ban reason User Forgive Time of
error time in blocking
count minutes

1142@192.168.113.177 TOOMANY USER 139 60 2025-11-07

REQUESTS 04:38:05
vesbc#

Mpumep pa6boTbl OrpaHNYEeHNA HA AGOHEHTCKOM UHTepdieiice KOHTAKTOB HA O4HOM aGOHeHTe:

vesbc#
vesbc# config
vesbc(config)# esbc

#Mepexon B HacCTpoOiiKM abOHEHTCKOro uHTepdelica:
vesbc(config-esbc)# user-interface sip USER_IFACE
vesbc(config-esbc-user-interface)#

#0rpaHn4yeHne MaKCUMa/IbHOrO KO/MMYecTBa KOHTaKTOB A/ ogHOro AOR:
vesbc(config-esbc-user-interface-sip)# max in user contacts 2

#MNpyMeHeHNe 1 NOATBEPXAEHUE W3MEHEHWIA :
vesbc(config-esbc-user-interface)# do commit
vesbc(config-esbc-user-interface)# do confirm

Mocrne npuMeHeHUs n3MeHeHUn, aboHeHTaM, perucTpupyemMbim Yepes aboHeHTCkuin nHTepdperic USER_IFACE,
OyeT BO3MOXHO 3aperncTpnpoBaTh TO/IbKO ABa pasHbIxX KOHTakTa. MNpu noctynnexHun 3anpoca REGISTER,
cofepxallero gononHuTeNbHbIn koHTakT, ESBC oTknoHuT 3anpoc kogom 403 Forbidden c "P-Eltex-Diagnostic:
Too many registered contacts".
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9.18.2 KoHTposnb ucxogsaiero Tpacumka
Ha ESBC peasinzoBaH KOHTPO/1Ib MHTEHCMBHOCTU UCXO4ALLEro Tpadomka Ans:

* BbI30BOB B cekyHAay (max out cps);
* 3anpocoB B cekyHAay (max out rps).

OnuvcaHve Bcex KoMaHg, 415t KOHTPO/ISt UCXOASALWEro Tpadika NpuBeaeHo B pasaenax Assi KaxXaoro oo6bekta B
CLI:

1. trunk;
2. trunk-group;
3. user-interface.

Peanusauusi orpaHnyeHns ncxoasLiero Tpadvka nogaepxaHa Ha cnegyowmx o6bekTax:

max out ... Ansa BCceil cuctembl TpaHKoB TpaHk-rpynn AGOHEHTCKUX nHTepdeiicos
(general) (trunk) (trunk-group) (user-interface)

cps (X v o v

ps (% o v v

Mpu NpUMEHEHUN OrpaHUYEHNIn NPUOPUTET ONPEAENSIETCS YPOBHEM: MPUOPUTET OFrpaHNYeHuii TpaHk-
rpynn BbllLEe, YEM NPUOPUTET OrpaHNUYEHUiA OTAEbHbIX TPAHKOB, BXOAALMX B 3TY TPAHK-Tpynny.
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Mpumep npropuTeTa orpaHUyeHunii TpaHK-rpynnbl Hag OrpaHMYEHUAMMU TPAHKOB, BXOAALMNX B TPAHK-
rpynny:

vesbc#
vesbc# config
vesbc(config)# esbc

#MNepexos B HacTpoOWKkyM TpaHka TRUNK_1:
vesbc(config-esbc)# trunk sip TRUNK_1
vesbc (config-esbc-trunk-sip)#

#0rpaHnyeHne MakcumanbHbIX Mcxogsawmx CPS:
vesbc(config-esbc-trunk-sip)# max out cps 100
vesbc(config-esbc-trunk-sip)# exit

#MNepexos B HacTpPoOWKyM TpaHka TRUNK_2:
vesbc(config-esbc)# trunk sip TRUNK_2
vesbc (config-esbc-trunk-sip)#

#0rpaHnyeHne MakcumanbHbIX Mcxogswmx CPS:
vesbc(config-esbc-trunk-sip)# max out cps 100
vesbc(config-esbc-trunk-sip)# exit

#MNepexos B HACTPOWKM TPaHK-Trpynmnbl:
vesbc(config-esbc)# trunk-group TRUNKGROUP
vesbc(config-esbc-trunk-group)# trunk © TRUNK_1
vesbc (config-esbc-trunk-group)# trunk 1 TRUNK_2

#0rpaHnyeHne MakcumanbHbiX Mcxogswmx CPS:
vesbc (config-esbc-trunk-group)# max out cps 50

#MNpymeHeHne M NOATBEPXAEHNE W3MEHEHWNA:
vesbc (config-esbc-trunk-group)# do commit
vesbc (config-esbc-trunk-group)# do confirm

T. k. TpaHkn TRUNK_1 n TRUNK_2 BxogaT B coctas TpaHk-rpynnsl TRUNKGROUP, To cymmapHoe KonmyecTso
nexopAwmx CPS ¢ nto60oro 13 aTux TpaHKOB HE MOXET npesbiwarh 50, Tak Kak MPUOPUTET OrpaHnyeHns y
TPaHK-TPYNMbl Bbile.
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Flpvlmep OorpaHn4yeHuns Ha TpaHKe NcxXogsauinx Bbi3oBOB B CEKyHAY:

vesbc#
vesbc# config
vesbc(config)# esbc

#MNepexos B HACTPOWKW TpaHKa:
vesbc(config-esbc)# trunk sip TRUNK
vesbc (config-esbc-trunk-sip)#

#0rpaHnyeHne MakcuManbHOro ncxogswero konuvecTtsa CPS:
vesbc (config-esbc-trunk-sip)# max out cps 10

#MpymeHeHne W NOATBEPXAEHNE W3MEHEHWNA :
vesbc(config-esbc-trunk-sip)# do commit
vesbc(config-esbc-trunk-sip)# do confirm

Mocne npUMeHeHNst U3MEHEHUI KONMYECTBO NCXOAALLMX BbI30BOB B cekyHAy ¢ TpaHka TRUNK He moxeT
npesbiwathb 10. Mpu goctmxenun numuTta ESBC 6yaet otBeyatb kogom 480 Ha Kaxablii HOBbIV INVITE,
KOTOpbI ByaeT MapLUpyTU3MPOBaH Ha AaHHbIV TPaHK.

Mpumep orpaHnYeHNs Ha TPaHKe UCXOASALMX 3aMNPOCOB B CEKYHAY:

vesbc#
vesbc# config
vesbc(config)# esbc

#Nepexof B HaCTPOWKM TpaHKa:
vesbc(config-esbc)# trunk sip TRUNK
vesbc (config-esbc-trunk-sip)#

#0rpaHnyeHne mMakKcumasbHOro mcxopgauero RPS:
vesbc(config-esbc-trunk-sip)# max out rps 250

#NpuMeHeHUe 1 NOATBEpPXAEHNe W3MEHEeHWIA:
vesbc(config-esbc-trunk-sip)# do commit
vesbc(config-esbc-trunk-sip)# do confirm

Mocne NnpUMeHeHUs U3MEHEHWNA KONIMYECTBO NCXOAALLMX 3anpocoB B cekyHay ¢ TpaHka TRUNK He moxeT
npesblwath 250. Ha Bce 3anpochbl (INVITE, REGISTER 1 apyrue), noctynatoLime nocsie NpeBbILLEHNs IMMUTA,
ESBC 6yget otBevaTb kogom 480.
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JInyeH3noHHOoe orpaHnyeHne o6padoTKM BbI3OBOB

MakcrmMmasibHoe KO/IMYeCTBO O4HOBPEMEHHbIX BbI30BOB M MakKCMMaslbHOE KOJIMYECTBO BbI30OBOB B CEKYHIY
orpaHnunsatotca nuueHsnamm ESBC-LIMIT-MAX-CALLS n ESBC-LIMIT-MAX-CPS cooTBeTCTBEHHO.

Mpn aTOM B KOHPUTypaLmm MOXHO 3aaTb OrpaHNyeHmne, KOTOPOe NPEBbLILAET NNLEH3NOHHOE 3HAYeHNe, HO
ESBC He 6ygeT ob6pabaTbiBarb 60/bLUE, YEM MO3BOJIAET JINLEH3NA, NPpUMeEp:

#MNPOCMOTP aKTUBHbLIX JINLEH3UI:
vesbc# show licence

Feature Source State Value Valid from Expiries
ESBC-LIMIT-MAX-CALLS ELM Active 5000 -- --
ESBC-LIMIT-MAX-CPS ELM Active 100 -- --
ESBC-VIRTUAL-LIMIT-DEFAULT ELM Active true -- --
ESBC-VIRTUAL-LIMIT-NET ELM Active 10000000000 -- --
vesbc#

vesbc# config
vesbc(config)# esbc

#Mepexon B 0o6WWE HacTPOWNKW:
vesbc(config-esbc)# general
vesbc(config-esbc-general)#

#0rpaHnyeHne mMakcumanbHoro CPS:
vesbc(config-esbc-general)# max cps
COUNT Possible max cps: 1-1000 #KOHOUTYypauMOHHOEe orpaHuveHune

vesbc(config-esbc-general)# max cps 1000
2025-04-22T09:10:17+00:00 %SYS-W-EVENT: WARNING!!! Configured max cps 1000 exceed licence limit
that is equal to 100 #npegynpexgeHne o TOM, 4YTO BBEAEHHOE 3HayeHue npesbilaeT AULEH3UOHHOE

#MNpumeHeHne N NoATBEPXAEHNE WU3MEHEHMWN :

vesbc(config-esbc-general)# do commit

2025-04-22T08:44:46+00:00 snmpd restarted

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

2025-04-22T08:44:46+00:00 %CLI-I-CRIT: user admin from console <nput: do commit
vesbc(config-esbc-general)# do confirm

Configuration has been confirmed. Commit timer canceled.

vesbc(config-esbc-general)#

Mocne npuMeHeHnst 3MeHeHW B KoHGurypauum byaet otobpaxarbca max cps 1000, Ho obpabaTbiBaTbCA
6yaet He 6onee 100 BLI3OBOB B CEKyHAY.
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MOHUTOPUHr

B ESBC goctyneH MOHUTOPUHT Crieayowmx napameTpos:

aKTMBHbIE BbI30BbI;
PaCLUMPEHHBI MOHMTOPUHT BbI3oBOB (call-flow);
YEPHbI CMNCOK;

©enbl CNNCOK,;

COCTOSIHME TPaHKOB;

CMUCOK 3aperncTpupoBaHHbIX aBOHEHTOB;
crarnctuka SIP.

AKTUBHbIE Bbl30Bbl

Moagep)kaHa BO3MOXHOCTb aKTUBHbIX BbI30BOB KOMaHAol show esbc active calls B CLL

B BbIBOZlE MHG)OPMALMM 06 aKTUBHbIX CECCUAX NPUCYTCTBYET:

Total call sessions — 06Lee KOIM4YecTBO aKTUBHBIX CECCUIA;

Session id — id akTUBHOW ceccuu;

Duration (sec) — AnnTeNbHOCTb aKTUBHOM CECCUW B CEKYHAAX;

CGPN unmodified — Homep BbI3blBalOLLEN CTOPOHbI A0 MOoANMMKALNIA

CDPN unmodified — Homep Bbi3blIBAaEMOI CTOPOHbI A0 MoAucrKauwii;

Source — UCTOYHMK BbI30Ba;

Destination — MecTo HasHauyeHWs BbI30Ba,;

CGPN modified — Homep BbI3bIBatoLLE CTOPOHbLI Noce Moandukauwmii (ecnn Mmoamdukaumii HeT Um
OHW HEe NPUMEHSI/IUCL, TO HOMEpP OCTaHETCS 6e3 3MEHEeHW);

CDPN modified — Homep BbI3biBaEMOIi CTOPOHBI NOc/ie Moaudvkauuii (ecnm mogucukauuii HeT unm
OHW HEe NPUMEHSI/IUCL, TO HOMEP OCTaHETCS! 683 U3MEHEHMWA).

PeannsoBaHo yaasieHne akTUBHbIX CeCcuUii KOMaHaoim clear esbe active calls B CLI.

Mopaepxusaetcs BbiBo4 A0 S0000 akTUBHbLIX 3BOHKOB.

PaclunpeHHbI/i MOHUTOPUHT BbI3oBOB (call-flow)

PeannsoBaH npocMoTp nogpo6Holi nHdopmaumm sip call-flow ceccwii B CLI.

[nsa BkNoYeHus gaHHoro oyHKUMoHana, HeobxoAMmMo 3anycTuTb CO0p CTaTUCTUKM KoMaHgoi esbe call-flow sip
start B CLI.

)

[Mpy NOBTOPHOM BK/1HOUEHUN BEAEHNA CTATUCTUKU YXKe CO6paHHbIe AaHHble CTaTUCTUKN OYULLAKOTCA.

Peann3oBaHa BO3MOXHOCTb MCNO/b30BaTb (OULTPALMIO NMPY CO0pe CTaTUCTUKN:

1.
2.

dunbTpaumsa ¢ cobnogeHmem Bcex ycnosuii (esbe call-flow sip all);
dunsTpaumsa ¢ cobnogeHnemM noboro ycnosus (esbe call-flow sip any).

[ocTynHble ycnoBusi ounsTpaumm (BO3MOXHO MCMo/Ib30BaHne 60/1ee 04HOro YC/10BYS):

ocuorLd =

address — dmnbTpayma no agpecy;

cdpn — dunbTpaLmMa No HOMepY Bbi3bIBAEMOro abOHEHT];
cgpn — dunbTpaLmsa No HOMepY Bbi3bIBAKOLLEr0 abOHEHT],
contact — domneTpauma no 3aronosky Contact;

transport — domnsTpaums no TpaHCcnopTy;

trunk — douneTpaums No TpaHky;
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7. trunk-group — comnbTpaums No TpaHK-rpynne;
8. user-agent — chunbTpayus no 3aronosky User-Agent;
9. user-interface — counsTpaunsi N0 aGOHEHTCKOMY MHTEPQIENACY.

Mpumep unbTpaLum ¢ yCroBUAMM:

#CO60p CTATUCTUKM C BLHIMOIHEHWEM BCEX YC/AOBWWA ONS BbI3bIBAEMOrOo HoOMepa 114..., TpaHcrnopTa
TRANSPORT_ABONENTS n TpaHka TRUNK_SMG:

vesbc# esbc call-flow sip all cdpn 114.* transport TRANSPORT_ABONENTS trunk TRUNK_SMG
vesbc#

Ecnun He ncnonb3oBatb OUALTPALMIO UK YC/IOBKS B HER, TO ByAeT NpoMcxoamTb CO0p CTaTUCTUKM
Bcex sip call-flow ceccui.

BbiBoA KpaTkoii MHpopmaumm no Bcem sip call-flow ceccnsim BoamoxeH ¢ nomouybo koMaHabl show esbce call-
flow sip list B CLI.

B BbIBOZlE NPUCYTCTBYET:

O6uwee konunyectBo call-flow ceccuij;

Session id — ngeHTndukarop ceccuu;

Start time — Bpemsa Hayana ycTaHOBEHUSA COeANHEHUS,

CGPN unmodified — HemoaMdULMPOBaHHbIi HOMEP Bbi3bIBatOLLLEr0 abOHEHT];
CDPN unmodified — HemogndmumpoBaHHbI HOMEpP BbI3bIBAEMOro abOHEHTA;
Source — UCTOYHUK (TpaHK UM aboHEeHTCKMiA MHTepdelic);

Destination — mecTo HasHauyeHwus (TpaHk UM aboHeHTCKUiA nHTepdelic);
CGPN modified — mogudmumpoBaHHbIii HOMEp BbI3bIBAKOLLETO aOOHEHTA;
CDPN modified — moancmumpoBaHHbIi HOMEp BbI3bIBAEMOro aboHeHTa.

LWOoNOG WD =

MpumMep BbIBOAA CTATUCTUKM:

#NpocMoTp OT¢MALTpoBaHHbX call-flow ceccwii:
vesbc# show esbc call-flow sip list

Total call-flow sessions: 2

ESBC active sessions:

Session id Start time CGPN CDPN Source Destination CGPN CDPN
unmodified unmodified modified modified

58300e00e00080C 2025-18-88 09:5@:25 1148 1142 AMBOMENTS (uiface) TRUNK_SMG (trunk) 1148 1142

So3oeescecooand 2025-18-88 09:50:26 1148 1142 TRUNK_SMG (trunk) ABOMENTS (uiface) 1148 1142

vesbc#

Moapo6Hyto MHGhopMaLumio 06 OTOUILTPOBAHHON CeCcCUM MOXHO MOCMOTPETL C MOMOLLIbI KOMaHAabl show esbc
call-flow sip info <SESSION_ID> [detailed] B CLI.

Mpwn BBOAE show esbc call-flow sip info <SESSION_ID> 6yaneT gocTynHa anarpaMmma OTAenbHON Ceccum.

MpumMep BbIBOAA CTATUCTUKM:
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#MpocmoTp guarpammsel oTounbTpoBaHHol call-flow ceccwuii:
vesbc# show esbc call-flow sip info 50300000000000c
ESBC call flow 50300000000000c

Time Leg A Direction Leg B
2025-10-08 (UDP SDP) INVITE -—=>
09:50:25.976 sip:1142@192.168.113.177:5090 SIP/2.0

(+00:00:00.000)

2025-10-08 (UDP) SIP/2.0 100 Trying <—m-
09:50:25.976
(+00:00:00.000)

2025-10-08 ——> (UDP SDP) INVITE
09:50:25.992

sip:1142@192.168.113.172:5070 SIP/2.0

(+00:00:00.016)

2025-10-08 <——= (UDP) SIP/2.0 100
Trying

09:50:26.003

(+00:00:00.027)

2025-10-08 P (UDP) SIP/2.0 180
Ringing

09:50:26.046

(+00:00:00.070)

2025-10-08 (UDP) SIP/2.0 180 Ringing <—m-
09:50:26.048
(+00:00:00.072)

2025-10-08 <——- (UDP SDP) SIP/2.0 200
oK

09:50:27.544

(+00:00:01.568)

2025-10-08 (UDP SDP) SIP/2.0 200 OK <——-
09:50:27.557
(+00:00:01.581)

2025-10-08 (UDP) ACK -—=>
09:50:27.600 sip:1142@192.168.113.177:5090;transport=
(+00:00:01.624) udp SIP/2.0

2025-10-08 ——> (UDP) ACK
sip:1142@192.168.113.172:5070
09:50:27.603 SIP/2.0

(+00:00:01.627)

2025-10-08 <--= (UDP) BYE
09:50:44.673
sip:1140@192.168.113.177:5071;transport=
(+00:00:18.697)
udp; 1ine=83b0f9ea4622375be3232f3c892b024
0 SIP/2.0
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2025-10-08 (UDP) BYE <-—=
09:50:44.675 sip:1140@192.168.113.170;transport=udp
(+00:00:18.699) SIP/2.0

2025-10-08 (UDP) SIP/2.0 200 Ok ——>
09:50:44.700
(+00:00:18.724)

2025-10-08 -—> (UDP) SIP/2.0 200 OK
09:50:44.703

(+00:00:18.727)

vesbc#

Mpwu BBOAE show esbc call-flow sip info <SESSION_ID> detailed 6yaeT goctynHa 6onee nogpobHas
NHgopMaLmsa Mo BbIGPaHHOW ceccuu.

B 3aBMCMMOCTIM OT cueHapus Bbi30Ba, B BbIBOAE CTATUCTUKA MOXET NMPUCYTCTBOBATb:

Call state — ctatyc ceccuu;

Leg — nneyo ceccuy,

Transport — ncnonb3yemsblii TpaHCNOPT,;

User interface — ncnonb3yemsblii abBOHEHTCKUIA MHTEPAIENAC;
Remote Contact — display name n URI B 3aronoske Contact;
From — display name v URI B 3aronoske From;

To — display name n URI B 3aronoske To;

Remote User-Agent — nosnHoe cogepxmnmoe 3aronoska User-Agent;
Call id — yHuKanbHbI naeHTUmkKaTop nieya;

Local ip — nokasibHbIn agpec;

11. Remote ip — agpec yaasieHHON CTOPOHbI;

12. Start time — Bpems Hauyana yctaHOB/IEHUSA NJleva ceccuu;
13. End time — Bpems OKOHYaHUSA ne4a Ceccumn.

—
CVvwoNOG~LN =
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MpuMmep BbIBOAA CTATUCTUKM:

#MpocmoTp nogpo6HON MHPopmMauunm oTdunbTpoBaHHOM call-flow ceccuii:
vesbc# show esbc call-flow sip info 50300000000000c detailed
ESBC call flow detailed 50300000000000c

Call state: Destroyed

Leg: A

Transport: TRANSPORT_ABONENTS

User +interface: ABONENTS

Remote Contact: "1140" <sip:1140@192.168.113.170;transport=udp>
From: "1140" <sip:1140@192.168.113.177>

To: <sip:1142@192.168.113.177>

Remote User-Agent: VP-17P/1.5.6-b46 sofia-sip/1.28

Call id: cb612700-9916-1200-4783-6813e209aef3

Local ip: 192.168.113.177:5090

Remote ip: 192.168.113.170:5060

Start time: 2025-10-08 09:50:25.976

End time: 2025-10-08 09:50:44.700

Leg: B

Transport: TRANSPORT_SMG

Trunk: TRUNK_SMG

Remote Contact: <sip:1142@192.168.113.172:5070>

From: "1140" <sip:1140@192.168.113.172>

To: <sip:1142@192.168.113.172>

Remote User-Agent: smg pa_sip 3.408.2.100

Call id: 5153401c612eebbald5691886dbcbb92

Local ip: 192.168.113.177:5071

Remote ip: 192.168.113.172:5070

Start time: 2025-10-08 09:50:25.992

End time: 2025-10-08 09:50:44.703

vesbc#

[nsa cépoca Tekywen ctaTucTukn ncnosnb3yetcs komaHaa esbe call-flow sip clear B CLI.

[nsa oTkNoyeHnsa cbopa cTaTUCTUkM ncnonb3yetca komaHga esbe call-flow sip stop B CLI. Ctatuctuka gns
HOBbIX CeCCuin cobuparbcs He ByAeT, HO A/19 aKTUBHbIX OyAeT akTyaiM3MpoBaTbCA A0 X 3aBEPLUEHNS.

C60p CTaTUCTUKUN NPEKPALLAETCS, U y)Xe cobpaHHble faHHble cOpackiBalOTCS, ECN OCTA/IOCh MEHEe
20% HayaslbHOro 06beMa onepatmsHoli namsaT (RAM).

YepHbIii cNUCokK

Peann3oBaH NPOCMOTP YepHOro cnucka koMaHaoii show esbe black-list (IP-agpeca, AOR, User-Agent, SIP user)
B CLI 1 Ha cTpaHuue MoHUTOpuHr — Cnucku goctyna — YépHsli cnncok (IP-agpeca) B WEB.

B BbIBOAE YEPHOro Cnmcka MOXEeT NpucyTcTBoBaThb A0 4 Tabnuy, (No 610KMpyeMbiM 0GbEKTaM):

1. IP black-list:
+ IP address — 3a6nokupoBaHHbIii IP-agpec;
+ Ban reason — npununHa 6/10KMPOBKY;
+ AOR;
+ AOR error count — konmyecTBo owmnb6ok AOR;
+ Blocking timeout in minutes — ocTaBLueecst BpeMsi 6/10KMPOBKM B MUHYTAX;
+ Time of blocking — Bpems 6/10kMpoOBKM.

+ AOR;
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+ Ban reason — npuunHa 6/10KMPOBKY;
« AOR error count — konnyecTBo ownboK AOR;
* Forgive time in minutes — ocTaBLleecs BpemMs 6/I0KUPOBKU B MUHYTaX;
+ Time of blocking — Bpems 6/10kMpOBKMU.
3. SIP user
+ AOR;
+ Ban reason — npuunHa 6/10KMPOBKY;
« UA error count — Kosim4ecTBO on60K UA;
+ Forgive time in minutes — ocTaBLleecs Bpems 6/IOKUPOBKU B MUHYTaX;
+ Time of blocking — Bpems 6/10kMpOBKM.
4. User-agent black-list:
+ UA;
+ Ban reason — npuunHa 6/10KMPOBKY;
« UA error count — Kosim4ecTBO on60oK UA;
+ Forgive time in minutes — ocTaBLleecs Bpems 6/IOKUPOBKU B MUHYTaX;
+ Time of blocking — Bpems 6/10kMpOBKMU.

© nNpuunHbl GnokmpoBok onvcaHbl B pasaene O6LLM npuHLMn pa6oTsl Moayna fail2ban.

© PeanuzoBana ouncTka YepHoro cnivicka kKomaHaoii clear esbe black-list B CLI unn KHonkoii «YaanuTb» B
WEB.
Benblii cnucok

Moaaep>kaHa BO3MOXHOCTb NpocMaTpuBath 6enblin cnucok IP-aapecos, AOR 1 User-Agent komaHaol show
esbc white-list B CLI u, ans IP-agpecos, Ha cTpaHuue MoHUTOpuHT — Ciuckn goctyna — benblil CNMcok B
WEB.

© PeanuzoBaHo fo6aBneHve B Genbiii CNICOK AVHAMUYECKVX aApecoB 1 JOMEHOB.

B 6en10m cnvcke Takke NpUCyTCTBYIOT ABa NapameTpa:

* |s dynamic — 06beKTbl, KOTOPbIE HE NPUCYTCTBYHOT B KOH(hurypaumm ESBC, HO 6bi51n NnoaTBEPXAEHDI
MHbIM crnoco6om (Hanpumep, agpec aboHeHTa Npyu perncTpauun 3aHoCcuTCs B 6e/blii CNCOK);
+ Is configured — 06bEKTbI, KOTOPbIE NPUCYTCTBYIOT B KOH(pUrypaumm ESBC.

CocTosiHue TpaHKoB

PeannsoBaH NpoCMOTP COCTOSAHUA TPAHKOB koMaHaon show esbce trunks B CLI unmn Ha cTpaHmue MOHUTOPUHT
- TenedooHns - TpaHku B WEB.

B Tabnuue BbiBOANTCS:

« Trunk — ums TpaHka;

+ Trunk type — T1n TpaHka;

+ Status — cTtatyc TpaHka (npuH1MaeT 3HaueHust Uncontrolled, Available nnu Not available, B 3aBucumocT
OT HacTpoliku SIP Nnpodn/is 1 peasibHOro COCTOSIHUA TPaHKaY);

+ Last change time — Bpemsi 1amMeHeHus1 cTaTyca TpaHKa.

Cnucok 3aperncTpupoBaHHbIX aGOHEHTOB

PeannsoBaH NpocMoTp cnncka 3aperncTpmpoBaHHbIX abOHEHTOB KOMaHAon show esbc users B CLI nnn Ha
cTpaHuue MoHuTopuHr — TenedoHuss - AboHeHTLl B WEB.
BbiBoanTCcs obulee konmyectso AOR 1 Contact, a Takke 6a30Bblil BbIBOA, MHADOPMaLIMK O abOHEHTax.

o KonunuectBo AOR 1 Contact MOXeT He coBnagaTb, €CNIM aBOHEHTbI MMEKT HeckosibKo Contact.
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Takke peanM3oBaH NPOCMOTP NOAPO6GHON NHAOPMALMKN MO KOHKPETHOMY aGOHEHTY, UCMO/b3YS
[IONONMHUTENbHbI NapaMeTp Noc/ie OCHOBHOM komaHAapl (sip <AOR> detailed).

BbiBoguTca nogpobHan nHpopmaumsa no onpegeneHHomy AOR:

User AOR;

User type — T1n aboHeHTa;

IN User contact — Bxoaswuin 3aronosok Contact;

IP address of user — IP-agpec aboHeHTa;

User interface name — user-interface, yuepes KoTopblii 3aperncTprpoBasicst abOHEHT;
Expires — Bpems nepepeructpauuy;

Registration expires in — Bpema o0 nepepervcrpaumy;

Trunk name — trunk, Ha KOTOpbI OTNpPaBneH 3anpoc Register oT aboHeHTy;

IP address of registrar — IP-agpec cepBepa permctpauuy;

OUT Trunk contact — ncxogswumin 3aronosok Contact.

Peann3oBaHo yasieHe akTUBHbIX pernctpaumii KomaHgoi clear esbe registration B CLI.

CratucTtuka SIP

PeannsoBaH NPOCMOTP CTATUCTUKM AJ/19 BCEIN CUCTEMbI, BCEX TPAHKOB, BCEX aOOHEHTCKMX MHTEPHEncoB nam no
KOHKPETHOMY 06bEKTY KOMaHAoi show esbc statistics (BbI3oBbl, pernctpauum, nognuckun, RPS) B CLI nnm Ha
cTpaHuue MoHuTopuHr — TenedoHua — CratucTtuka sbizosos B WEB.

)

BefeHune cTaTUCTUKN MO YMOTYAHUIO BK/THOUEHO.

Mpw BbI30BE KOMaH/AbI 4715 NPOCMOTPa CTaTUCTUKN OTOGPpavKarTCs Tab/nLbl C METPUKAMMU, ONUCAHME KavK oW
METPUKN MOXHO HaliTn B pasgene show esbce statistics cnpaBoyHuka komaHg CLI.

B CLI oTo6paatoTcs CYUETUMKM 3a MOC/IeHIo cekyHay. B WEB peannsoBaH NpocMOTp UCTOPWIO 3a
MOC/EAHIO MUHYTY, Yac, 3 AHS.

[Nnsi OTKNHOUYEHNA BeAeHMs CTAaTUCTUKN HEO6X0AUMO B MeHI0 general OTK/lounTb ee KoMaHaow
statistics disable.

Mpumep:

3 TRUNK_IN B TRUNK_OUT uyepe3 ESBC nocTynaeT 2 BbI30Ba Kaxayt CeKyHAY ANNTENbHOCTbIO 25 CEeKyHA.

TRUNK_IN ESBC TRUNK_OUT
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#MpocmoTp NMOSTHON CTATUCTUKN npn aKTUBHbIX Bbi3OBaXx:

vesbc# show esbc statistics all

ESBC global call counters:
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CALLS PER SECOND
CALL LEGS

REQUESTS IN CALL
RESPONSES IN CALL
ANSWERED CALLS
CALLS TO WRONG NUMBER
BUSY CALLS

NO ANSWERED CALLS
FORBIDDEN CALLS
UNAUTHORIZED CALLS
3XX CODES

4XX CODES

5XX CODES

6XX CODES

O 0O 0O OO OO ONM

ESBC global register counters:

REGISTERS PER SECOND
REGISTER TRANSACTIONS
RESPONSES

SUCCESS REGISTERS
REQUEST TIMEOUT
FORBIDDEN REGISTERS
UNAUTHORIZED REGISTERS
INTERVAL TOO BRIEF
3XX CODES

4XX CODES

5XX CODES

6XX CODES

[cl ool ol oMol oloMoooMO]

ESBC global subscribe counters:

SUBSCRIBES PER SECOND
ACTIVE SUBSCRIBES
REQUESTS IN SUBSCRIBE
RESPONSES IN SUBSCRIBE
SUCCESS SUBSCRIBES
REQUEST TIMEOUT
FORBIDDEN SUBSCRIBES
UNAUTHORIZED SUBSCRIBES
INTERVAL TOO BRIEF

3XX CODES

4XX CODES

5XX CODES

6XX CODES

ESBC global rps counters:
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Counter Name Incoming Outgoing

REQUESTS PER SECOND
INVITE PER SECOND
ACK PER SECOND

BYE PER SECOND
CANCEL PER SECOND
REFER PER SECOND
PRACK PER SECOND
SUBSCRIBE PER SECOND
NOTIFY PER SECOND
UPDATE PER SECOND
OPTIONS PER SECOND
INFO PER SECOND
REGISTER PER SECOND
MESSAGE PER SECOND

O O 0O OO0 O OO OOONNNOO
OO O OO O OO WNNOO

#MpocMOTP CTAaTUCTUKM BbLI3OBOB MOC/Ee 3aBeplieHUs Bbi30OBOB:
vesbc# show esbc statistics call
ESBC global call counters:

CALLS PER SECOND 0 0
CALL LEGS 0 0
REQUESTS IN CALL 0 0
RESPONSES IN CALL 0 0
ANSWERED CALLS 0 0
CALLS TO WRONG NUMBER 0 0
BUSY CALLS 0 0
NO ANSWERED CALLS 0 0
FORBIDDEN CALLS 0 0
UNAUTHORIZED CALLS 0 0
3XX CODES 0 0
4XX CODES 0 0
5XX CODES 0 0
6XX CODES 0 0

9.20 ABapuu

BkntoueHne reHepaumm aBapuin nponcxoamt BktodeHnem SNMP-TpanoB komaHgon snmp-server enable traps

esbc B CLI.
[aHHasa komaHaa 6e3 ykasaHus napamMmeTpoB BK/IoHaeT BeCcb Ha6op SNMP-Tpanos:

+ cdr-send-error — owmn6ku otnpaskn CDR;

» cdr-write-error — ownbkun 3anucu CDR;

+ general-max-calls-limit — npeBbliLeHne 06LLero NMMnTa BbI30BOB;

+ general-max-cps-limit — npeBblILLEeHNe 06LLero NMmnTa cps;

+ general-max-rps-limit — npeBblIlLIeHne 06LLero NMmnTa rps;

+ media-resources — NpeBbILLEHNE Megnapecypcos,;

+ module-connection — nageHne moaynei ESBC;

* trunk-group-max-calls-limit — npeBbilleHe NMMMTa BbI30OBOB HA TPaHK-Tpynne;
+ trunk-group-max-cps-limit — npeBbllWeHNe MMMMTa CPS Ha TpaHK-Tpymnne;

+ trunk-group-max-rps-limit — npeBbIWeHne 06LEro MMMUTA rPS Ha TPaHK-TPynne;
* trunk-max-calls-limit — npeBbllLIeHe NMMUTA BbI30BOB Ha TPAHKE;

* trunk-max-cps-limit — npeBbIlIEeHe NMMUTA CPS HA TPaHKE;

* trunk-max-rps-limit — npeBbilleHVe 06LLEro NMMUTA IPS Ha TPAHKE;
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+ trunk-unavailable — HegOCTYNHOCTb TpaHka,;
+ user-interface-max-calls-limit — npeBbIleHne nMMUTa BbI30BOB Ha user-interface;
+ user-interface-max-cps-limit — npeBbileHne nuMmnTa cps Ha user-interface;

+ user-interface-max-rps-limit — npeBbIWeHne 0bLEero NnMMnUTa rps Ha user-interface;
+ voip-block-aor — 6noknpoBku rno AOR,;

* voip-block-ip — 6nokuposku no IP-agpecy;

* voip-block-user-agent — 6nokmpoBkmu no User-Agent;
+ voip-block-sip-user — 6r10knposku no SIP-User.
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© bonee nogpo6Hoe onncaHne KoHurypuposaHusd SNMP-TpanoB MOXHO npoyMTaTh B
pasgene YnpasneHve SNMP.

Cnncok aBapuitHbIX COBLITUI BbIBOAUTCA KOMaHgow show alarms brief B CLI. laHHas komaHza BbIBOAUT
NCTOPUIO aBapuii, BK/KOUAs yXxe HOpMaIn3vpoBaHHbIE aBapun.

[ns oTo6paxkeHns TONbKO aKTUBHBIX aBapuii ncnonb3yetcsa komaHga show alarms brief active.

TekcT aBapM|7| N NPUYNHBbI X HOpMastn3aunn npeacrtabB/ieHbl B Ta6n|/|u,e HXe.

ABapus

cdr-send-error

cdr-write-error

general-max-calls-limit

general-max-cps-limit

general-max-rps-limit

media-resources

module-connection

trunk-group-max-calls-limit

trunk-group-max-cps-limit

trunk-group-max-rps-limit

TekcT aBapun

CDR alarm: failed to send to <main |
reserve> ftp server

CDR alarm: failed to write

Host <host_name> max calls limit
reached

Host <host_name> max cps limit reached

Host <host_name> max rps limit reached

Session<session_id>: <Trunk/User
interface><trunk_name/ui_name> media
resources out

Module <module_type> host <host_id> is
down

Trunk-Group <trunk_group_name> max
calls limit reached

Trunk-Group <trunk_group_name> max
cps limit reached

Trunk-Group <trunk_group_name> max
rps limit reached

MpuunHbI HopManusauyum

ycnewHas otnpaska CDR Ha FTP-cepsep

ycnewHas 3anmck CDR

yepes 10 cekyHp, nocne nocregHer
aBapuu NIV npu CHUXEHUN CHETUMKA Ha
80% oT numuTa

yepe3 10 cekyHa nocne nocnenHe
aBapuu

yepes 10 cekyHa nocne nocnegHen
aBapuu

yepes 15 cekyHA, nocse nocregHer
aBapun N1/ yHUUYTOXEHNe
npeBbILLAKLLNA ceccum

npwv ycnewHom go6as/eHnn Moayns B
aucnertuep

yepes 10 cekyHa, nocne nocregHer
aBapun U1/ npn CHMXKEHUN cHeTUMKa Ha
80% oT numnTa

yepes 10 cekyHa, nocne nocregHer
aBapuu

yepes 10 cekyHp, nocne nocnegHer
aBapum
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ABapus

trunk-max-calls-limit

trunk-max-cps-limit

trunk-max-rps-limit

trunk-unavailable

user-interface-max-calls-limit

user-interface-max-cps-limit

user-interface-max-rps-limit

voip-block-aor
voip-block-ip
voip-block-user-agent

voip-block-sip-user

TekcT aBapun

Trunk <trunk_name> max calls limit
reached

Trunk <trunk_name> max cps limit
reached

Trunk <trunk_name> max rps limit
reached

Trunk <trunk_name> is unavailable

User interface <ui_name> max calls limit
reached

User interface <ui_name> max rps limit
reached

User interface <ui_name> max cps limit
reached

OrtcytcTBYyeT
OrtcytcTByeT
OrtcytcTBYyeT

OrtcytcTBYyeET
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MpuunHbI HopManusauum

yepes 10 cekyHA, nocne nocnegHerl
asapumn V1IN npn CHKEHUN CHEeTUMKaA Ha
80% o1 numnTa

uepe3 10 cekyHp, nocne nocneaHei
aBapum

yepes 10 cekyHA, nocne nocregHer
aBapuu

npy 06HOBMIEHMU cTaTyca TpaHKka Ha
"Available"

yepes 10 cekyHa nocne nocnenHe
aBapuun NIV npu CHUXEHUN CHETUMKA Ha
80% oT numuTa

yepes 10 cekyHa nocne nocnegHen
aBapuu

yepes 10 cekyHa nocne nocnegHen
aBapum

HE HopMasn3yHTCs
HE HOPMaIN3YHTCS
HE HOpPMaIN3yHTCS

HE HOpPMasIU3YHoTCS

© .15 ypanenus aBapuii cnonb3yetcs komanga clear alarms B CLI.

ABapuu no 6nokmposkam (IP, AOR, User-Agent n SIP-User) He oTo6paxatoTca Npy UCNosib30BaHNm
komaHgbl show alarms brief [active], Tonbko oTcbinatotca SNMP-Tpanom.
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9.21

ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

HacTtpoiika CDR

CDR (Call Detail Record, pyc. «3anvcb cBefieHWi 0 3BOHKax») — 3TO 3anucb, CoAepxallas nogpo6Hyo
NHOPMALMI0 O COBEPLUEHHBIX BbI30BaX.

B cpaiin CDR 3anucbiBatoTCcA criegytowmne aaHHbIe:

3aronoBok haiina (onynoHaneH) (<hostname> CDR. File started at 'YYYYMMDDhhmmss');
OTMUNUTENbHBIA NpU3HaK (ONUMoHaNEeH);

Bpems nocTynneHuns BbI30Ba;

Bpemsa oTBeTa Ha BbI3OB;

Bxoaswuin Homep BbI3biBalOLWEro aboHEHTa;

Mexoasawmin Homep Bbi3blBaloLWEro aboHeHTa,;

Bxoaswmin Homep BbI3bIBAEMOIro abOHEHTa;

Nexoaswmin Homep BbI3blBaEMOro aboHEHTa;

Mms trunk/user-interface Bbi3blBatoLLLEr0 aOOHEHTA;

Mms trunk/user-interface Bbi3biBaeMoOro aboHeHTa;

[OnnTenbHOCTb BbI30BA,;

MpuunHa pasbeanHeHus (cornacHo ITU-T Q.850);

NHAavkaTop ycnelHoro Bbi3oBa (1 — ycnewHblid, 0 — HeycneLwHbIi);

CTopoHa-mHuumaTop pasbeanHeHus (1 — Bbi3biBaloLLasi CTOPOHA, 2 — Bbi3biBaeMasi CTOPoHa, 3 — ESBC);
Call-ID Bxogsuero BbI30Ba;

Call-ID ncxoasiuiero Bbi30Ba;

Homep BbI3biBaeMoro aboHeHTa npu nepeagpecauuy;

IP-agpec wnto3a BbI3blBAOLWETO aO0HEHTS;

IP-agpec wnto3a BbI3blIBAEMOro aboOHEHTa;

Cnucok IP-agpecos u3 3aronoska Record-Route npu yctaHoBNeHUM coefMHEHNS B HAanpaBAeHumn ot
BbI3bIBAOLLIETO aO0OHEHT3;

Cnucok IP-agpecos u3 3aronioBka Via npy ycTaHOBNEHUN COeAHEHWS B Hanpas/ieHU OT Bbl3biBalOLLEro
A00HEeHT];

IP-agpec 13 3aronoska Contact Bbi3biBatoLero aboHeHTa;

IP-agpec 13 3aronoska Contact Bbi3biBaeMOro aboHeHTa.

3HauveHusa napameTpoB B haiisie CDR 3anucbiBaloTCA B ykazaHHOM BbilLe NOPSAKe U pasfenstoTcsi CMMBO/IOM

nn
'

XpaHeHwue 3anucei CDR ocyulecTBnseTcs B 10kasibHOM XpaHunuuie ESBC nnv Ha BHewHem USB-HakonuTterne.

OTnpaBka Ha BHeLLHWIH cepBep ocyllecTnseTca no npotokony FTP. MogaepxmBaeTtca otnpaska Ha aga FTP-
cepsepa.

JononHutensHo nogaepxmnsaerca coxpaHeHne n otnpaeka CDR B SYSLOG. Ansa otnpasku B SYSLOG
TpebyeTcs foNoNHUTENbHAs KOHdUrypaums syslog.

OnucaHue Bcex koMaHp, Ans HacTpoiikm CDR npuBeaeHo B pasgene Hactporikn CDR.

Mpumep HacTpoiiku 3anucy CDR ¢ onuroHasibHbIMU NOMSAMU, I0Ka/IbHBIM XpaHeHeM 1 OTNPaBKOi Ha cepsep
FTP c pesepBupoBaHnem B ciyyae HeygaqyHon OTnpaBku NPUBELEH HUXE.
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vesbc#

vesbc# configure
vesbc(config-esbc)# cdr
vesbc(config-esbc-cdr)# enable

#lobaBneHne 3arosioBka B CDR-3anuchb:
vesbc(config-esbc-cdr)# add-header

#3anncb Heypaa4HbIX BbI30BOB:
vesbc(config-esbc-cdr)# collect unsuccess

#3anucb nycTbiX CDR:
vesbc(config-esbc-cdr)# collect empty-files

#Pexym co3pgaHuna 3anuceli:

vesbc(config-esbc-cdr)# create-mode periodically
vesbc(config-esbc-cdr)# per days 1
vesbc(config-esbc-cdr)# period hours 12
vesbc(config-esbc-cdr)# per minutes 30

#BK/lOYEHUE OTNpaBKW /10r0B:
vesbc(config-esbc-cdr)# syslog enable

#lobaBneHne OTANYNTENbHOrO MpU3HaKa:
vesbc(config-esbc-cdr)# signature otlichitelnyi_priznak

#HacTpoiika /T0KanbHOr0 XpaHeHus:

vesbc(config-esbc-cdr)# local
vesbc(config-esbc-cdr-local)# create-directories by-date
vesbc(config-esbc-cdr-local)# keep days 30
vesbc(config-esbc-cdr-local)# keep hours 12
vesbc(config-esbc-cdr-local)# keep minutes 30
vesbc(config-esbc-cdr-local)# path flash:cdr/cdr_record
vesbc(config-esbc-cdr-local)# save
vesbc(config-esbc-cdr-local)# exit

#HacTpoika ocHoBHOro FTP-cepBepa:

vesbc(config-esbc-cdr)# ftp

vesbc(config-esbc-cdr-ftp)# login main_ftp_server
vesbc(config-esbc-cdr-ftp)# password password_m_ftp
vesbc(config-esbc-cdr-ftp)# path /main_ftp/cdr_record
vesbc(config-esbc-cdr-ftp)# remote address 192.168.23.100
vesbc(config-esbc-cdr-ftp)# save
vesbc(config-esbc-cdr-ftp)# exit

#HacTpoika pe3epBHOro FTP-cepBepa:

vesbc(config-esbc-cdr)# reserved-ftp
vesbc(config-esbc-cdr-res-ftp)# as-reserved
vesbc(config-esbc-cdr-res-ftp)# login reserve_ftp_server
vesbc(config-esbc-cdr-res-ftp)# password password_r_ftp
vesbc(config-esbc-cdr-res-ftp)# path /reserve_ftp/cdr_record
vesbc(config-esbc-cdr-res-ftp)# remote address 192.168.23.200
vesbc(config-esbc-cdr-res-ftp)# save

#NpuMeHeHne 1 NOATBEpPXAEHNe W3MEHEeHWIA:
vesbc(config-esbc-cdr-res-ftp)# do commit

Configuration has been successfully applied and saved to flash.

will be reverted 1in 600 seconds.

Commit timer started, changes
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vesbc(config-esbc-cdr-res-ftp)# do confirm
Configuration has been confirmed. Commit timer canceled.

Ecnu otnpagka 3anvcu CDR Ha ocHoBHo FTP-cepBep (192.168.23.100) no Kakoit-nm6o npudmnHe He
Npou30iAaeT, TO OHa NOMbITAETCS OTNPaBUTLCSA Ha pe3epBHbIin FTP-cepeep (192.168.23.200), B cnyyae
HeyJaun 1 Ha pe3epBHOM, 3aMnCb COXPAHUTCS TOMBKO JTOKAJIbHO.

Mpumep 3anucwu cpaiina CDR
Ha ESBC HacTpoeHa cnepytowas koHdurypaums CDR:

cdr
enable
add-header
signature test_signature
period minutes 1
local
save
path flash:cdr/
create-directories by-date
keep days 1
exit
exit

Mocne coBepLUeHns YCNeLHOro Bbi3oBa A/INTENbHOCTLIO 3 cekyHAbl, ¢ Homepa 24001 Ha Homep 23001 6yaet
cchopmupoBaH chaiin CDR (uepe3 1 MuHYTY) Buaa:

1vesbc CDR. File started at '20250806124432'

2 test_signature

3 2025-68-06 12:44:16;2025-08-06 12:44:16;24001;246001;23002;23602;UAC;UAS;000003;016;1;1;1-11202066@192.168.23.200;c06ae58b882619de18c8a99e4b530794;;192.168.23.200;192.168.23.260;;192.168.23.200;192.168.23.200;192.168.23.260;
4]

9.22 Pa6orta c noramu

Nornposanune ESBC ocylecTsnsieTcs ¢ nomowbto syslog. Bonee nogpo6bHO HacTpoiiku syslog onucaHbl B
pasgene YnpasreHne SYSLOG cnpaBoyHuka komaHg, CLI.

Mo ymonuaHuto norvpoBaHue moayneii ESBC Bbik/oueHo.

@ Bxouenmne norvposaHusa BCcex Moayneli Npy 60/bLLOI BbI3bIBHON Harpy3ke MOXeT NOBUATL Ha
NpPOV3BOAMTENBHOCTb CUCTEMBI. HanGosbLiee BAMsiHUE HA NPOU3BOAUTENIbHOCTL OKa3biBAET BbIBOA,
noroB B KOHcosb (syslog console).

Mopaynu, Bxogaume B coctaB ESBC

HasBaHue OnucaHue Ha3HaueHue

esbc_core MOZY/1b OCHOBHO JIOTUKM 06paboTKa BbI30BOB, OTBEYAET 3a MapLLPyTM3aLMIo
BbI30BOB, 06€CNeUnMBaeT B3anuMoaeicTere
OCTasIbHbIX Moayneii

esbc_sip_balancer MoAyNb ynpaBneHns nosyveHne coobuieHnii SIP (Ha OTKPbITLIA COKET) 1
nogcuctemoli SIP nepefava nx B mogysb eshbe_sip_worker

esbc_sip_worker MOAy/b pacliMpeHnsa Nogcuctemsl  agantep npotokona SIP, o6pabaTsiBaeT co0OLEHMS
SIP n nepegaet gaHHble moaynto esbc_core
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esbc_media_balancer

esbc_media_worker

esbc_config_manager

esbc_access_mediator

esbc_ipc

esbc_dispatcher

esbc_sm

esbc_voip_guard

esbc_sysio

esbc_mon

esbc_aaa

MOy b YNpaBneHns
nogcuctemoit media

MO/ly/lb paclUMpPeHns NoACUCTEMBI
media

anantep 6a3bl AaHHbIX
KOHdhurypauum

MOAy/1lb BHELWIHEero gocrtyna

6poKep coobLLEeHW

MO/ly/lb KOHTPONS COCTOAHMUS
moaynei

Moay/ b yrnpaBneHnst
a6OHEHTCKMMY 3amUCAMM

moayns fail2ban

Moaynb B3ammogeiicteus ¢ OC

MoAy/lb MOHUTOPUHIA

mMoay/ib aaa

ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

ynpaB/ieHne pecypcamu B nogcucreme media,
Bblgenset RTP-nopTel 1 nepefaeTt nx B MOAYyNb
esbc_media_worker

o6paboTka megnanoTokoB (RTP)

XpaHeHne KOH(UrypaLumm cMcTeMbl

06paboTKa BHELUHMX B3aMMOLENCTBUIA C CUCTEMOIA
CLI

obecrneyeHne CBsI3M BCEX MOAYEl B cucteme

KOHTPO/Ib MOAYNEW, NHANKaLUSA 06 N3MEHEHUN
COCTOSIHWIT Moaynei

fobasneHune/ynaneHue 3anuceii o perucrpaumm
aboHeHTOB, flobaBneHne/yaaneHne/n3meHeHe
KOHTaKTOB peructpauum, XxpaHeHue un
BOCCTaHOB/EHWE 3anuceli 3 6asbl,
npefocTasfeHve nHhopMaL My 0 3anucsx u
KOHTaKTax aboHEHTOB APYrMM MOAY/ISIM CUCTEMBI

OTCNEXMUBAET NOMbITKMA 06PALLEHNS K CepBUCY
TenedoHnn, Npn 06HapPYXXEHNN NOCTOSIHHO
NOBTOPSAIOLLMXCS HEYAAYHbIX MOMbITOK 06paLLeHUs C
ofiHoro 1 Toro xe IP-agpeca nau xocta, Mogy/b
610KupyeT nonbITkK € 3Toro IP-agpeca/xocta

cnyxuT npocroiikoin mexay ESBC n OC, Ha KoTopoi
OH pa3BopayrBaeTcs, NPefoCTaBNsAET e4nHbI
nHTepdelic B3aMMOo4elicTB1A C CUCTEMOI U
peannsyet MOHUTOPUHI Pa3/InYHbIX CUCTEMHbIX
COObITNIA

obecneyeHre (hyHKLMN MOHUTOPWHIA 1 c6opa
CTaTUCTUKU

ayTeHTUprKaLmsa, XpaHeHe nHdopmauumn o
BbI30Bax
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BkntoueHne normposaHusa mogynein ESBC nponssogutcsa B pasgene debug:

vesbc#

#MNepexon B pas3pen debug:
vesbc# debug

vesbc (debug) #

#BKNwYeHne norvposaHusa moaynsa esbc_dispatcher:
vesbc (debug)# debug esbc disp

#BK/lOUEeHMe norupoBaHna moaynsa esbc_config_manager:
vesbc (debug)# debug esbc cfgmgr

#BKNwYeHne norvposaHusa moaynsa esbc_access_mediator:
vesbc(debug)# debug esbc accmed

#BKYeHne noruposaHua moaynsa esbc_mon:
vesbc (debug)# debug esbc mon

#BKNYeHne noruposaHua moaynsa esbc_aaa:
vesbc (debug)# debug esbc aaa

#BKYEHNE NormpoBaHua Moaynsa esbc_core:
vesbc (debug)# debug esbc core

#BKNYeHne noruvposBaHusa moayna esbc_sip_balancer:
vesbc (debug)# debug esbc sipbl

#BKNYeHne norvposBaHusa moaynsa esbc_sip_worker:
vesbc (debug)# debug esbc sipwrk

#BKwYeHne norvposaHusa moaynsa esbc_media_balancer:
vesbc (debug)# debug esbc mediabl

#BKNYeHne noruvposBaHusa moaynsa esbc_media_worker:
vesbc (debug)# debug esbc mediawrk

#BKNYeHNne noruvposBaHusa mMoaynsa esbc_sysio:
vesbc (debug)# debug esbc sysio

#BKOYEHNE NOorupoBaHua Moaynsa esbc_sm:
vesbc (debug)# debug esbc submngr

#BK/loUeHne noruposaHna mMoayna esbc_voip_guard:
vesbc (debug)# debug esbc voip-guard

[ns oTknoueHns nornposaHns mogyneii ESBC ncnonb3yetcs koMaH4a, aHaiormyHas BKIKOYEHUIO, C
npUCcTaBKo No:

#BblKNlO4EeHWe flormpoBaHua Moayna esbc_voip_guard:
vesbc(debug)# no debug esbc voip-guard

[nAa ycTaHOBKM NapamMeTpoB SIOrMpoBaHns No yMOMYaHUIo UCnosb3yeTcs komaHga no debug all. faHHas
KOMaHa OTK/toYaeT siormpoBaHue Bcex mogynein ESBC.
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9.23 N3meHeHne KonuuyecTsa Mmoaynei

Mpun o6paboTke curHanbHoro SIP-Tpadnka n megmnanotokoB RTP, pecypcbl CPU ncnonb3yrotcs pasHbiMuy
moaynamu ESBC. CooTBETCTBEHHO 4719 onTuMm3aunn Harpy3ku Ha CPU npegycmMoTpeHa BO3MOXHOCTb
ynpaBs/iATb KOSIMYECTBOM MOAYNeEN.

Mpu BbICOKOI Harpyske curHanibHbiM SIP-Tpadmkom HanbonbLlyto Harpy3ky Ha agpo CPU npoussoguT moaynb
sip worker, a npv 60/1bLIOM KONIMYECTBE OAHOBPEMEHHbIX BbI30BOB (0CO6EHHO B PEXMME TPAHCKOAMPOBAHNS
meamn) — media worker.

MoaToMy ANns yctaHoBNeHMA 6anaHca NPou3BOAUTENbHOCTH, /I MHOTOSIAEPHbIX CUCTEM criesyeT
1NCNoNb30BaTh ONTUMASIbHOE KOIMYECTBO KaXXA0ro U3 MOAY/EN, T. K. KakAbl AOMONHUTE/bHBIN 3K3eMNAsp
MopAyna 6yAeT Mcnonb3oBaTb pecypce fononHuTensHoro agpa CPU cuctemsl.

Mo yMonyaHuo B CUCTEME UCMO/Ib3YETCS MO OAHOMY 3K3EMMJISAPY KaXKA0ro MOAy s,
Cnucok Mmoayneii, KOIMYECTBO KOTOPbIX MOXHO U3MEHUTL:

+ core
+ sip worker

+ sip balancer

+ media worker
+ media balancer

MakcrManbHOoe KONM4ecTBO Moysieil onpeaensietca AMHamuyecki B 3aBMCUMOCTM OT konnyecTsa sigep CPU.

@ nNocne nsmeHenus konmuecTsa Moayneii Ana cTabunbHOl paboTbl Heobxoaum nepesanyck MO ESBC.

3agaHHoe B KOHJIUrypauum KoNm4ecTBo MoAyei He M3MEHSETCA NPU yBENNYEHNN/YMEHbLUEHNN
konunyectsa sigep CPU cuctemsl.

OnucaHne BCeX KOMaHg, 7151 HACTPOIiKM KonmnyecTBa Moyneit npueeaeHo B pasgene O6Lve HacTpolikn ESBC.
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Mpumep:

vesbc#
vesbc# config
vesbc(config)# esbc

#MNepexos B obwwWe HacTPOWKNK:
vesbc(config-esbc)# general
vesbc(config-esbc-general)#

#YBenunyeHne KonuvecTBa Meana-BOPKEpPOB [0 2:
vesbc(config-esbc-general)# count media worker 2
vesbc(config-esbc-general)#

#MpymeHeHne W NOATBEPXAEHNE W3MEHEHWNA :

vesbc(config-esbc-general)# do commit

2024-09-09T05:26:55+00:00 %SYS-W-EVENT: WARNING!!! After changing ESBC modules count, the
system may work unstable. Please restart software.

2024-09-09T05:26:57+00:00 snmpd restarted

Configuration has been successfully applied and saved to flash. Commit timer started, changes
will be reverted in 600 seconds.

2024-09-09T05:26:58+00:00 %CLI-I-CRIT: user admin from console <nput: do commit
vesbc(config-esbc-general)# do confirm

Configuration has been confirmed. Commit timer canceled.

2024-09-09T05:27:01+00:00 %CLI-I-CRIT: user admin from console 1nput: do confirm
vesbc(config-esbc-general)#

#Mepesanyck N0 ESBC ANs KOpPPEKTHOro nepepacnpegesneHns Mogynei:

vesbc(config-esbc-general)# do reload esbc force
Do you really want to reload esbc now? (y/N): y

[Ans BbIBOZA NpeaynpexaeHnst 0 Heo6XxoAMMOCTY nepesanycka Hy)XHo, YTo6bl ypoBeHb syslog severity
6bI/1 HEe HXe warning.
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9.24 Mpumepbl HacTpoliku ESBC

9.24.1 Hacrtpoiika gns SIP-a6oHeHTOB

Cxema npuMeHeHus:

192.168.20.120:5062

.
Softswitch I

192.168.16.65:5060 192.168.16.113:5061

OnucaHue:

SIP-a6oHeHTbI (IP-TenedoH/VolP wnto3/Mo6unbHbiii SIP-kNeHT 1 T. A.) oTNpaBnsioT cooblueHne Ha IP-agpec
192.168.20.120 nopt 5062, ESBC nepecblinaeT gaHHblii Tpaduk ¢ IP-agpeca 192.168.16.113 nopt 5061 Ha
anpec Softswitch (IP ATC/SIP-proxy n 1. o) 192.168.16.65 nopt 5060.

[na peanvsauun gaHHOM CXembl 06N aNrOpUTM HACTPOWNKK CNeayoLmii:

1.
2.
3.

o s

HacTtpouTb ceTeBble nHTepdeicol Ha ESBC B ctopoHy SSW 1 B cTopoHy SIP-a60HEHTOB.

Cospatb SIP-TpaHcnopT B cTopoHy SSW 1 SIP-ab0oHeHTOB.

Cosgartb Meguapecypcbl 418 060MX HanpaseHUin, Ha3HauYMTb UM AManasoH NopToB AN18 nepesayu
rosioca.

Co3pgarb aboHeHTCKMI HTepdpeinc n SIP-TpaHk.

CosgaTb npaswnia, No KOTOpbIM ByAyT MapLUpyTU3MPOBaTLCA BbI30Bbl OT abOHEHTOB A0 SSW.
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Mopsapok koHdurypmposaHua ESBC:

1. HactpouTtb IP-agpec Ha nHTepdeiice B CTOPOHY SSW:

vesbc# configure

vesbc(config)# dinterface gigabitethernet 1/0/1
vesbc(config-if-gi)# description "SSwW"
vesbc(config-if-gi)# ip address 192.168.16.113/24
vesbc(config-if-gi)# ip firewall disable

2. HacTtpouTb IP-agpec Ha BHellHeM uHTepdieiice B CTOPOHY a6OHEHTOB:

vesbc# configure

vesbc(config)# dinterface gigabitethernet 1/0/2
vesbc(config-if-gi)# description "ABONENTS"
vesbc(config-if-gi)# ip address 192.168.20.120/24

3. Cosgartb SIP-TpaHcnopT B CTOPOHY SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_SSW
vesbc(config-esbc-sip-transport)# ip address 192.168.16.113
vesbc(config-esbc-sip-transport)# port 5061

4. Cosgartb SIP-TpaHcnopT B CTOPOHY abOHEHTOB:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_ABONENTS
vesbc(config-esbc-sip-transport)# ip address 192.168.20.120
vesbc(config-esbc-sip-transport)# port 5062

5. Cosgarb Meamnapecypchl 418 cornacoBaHusa v nepegaym ronoca Ha niede SSW -—- ESBC:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media resource MEDIA_SSW
vesbc(config-esbc-media-resource)# ip address 192.168.16.113

#YKasaTb [uana3oH NOpPTOB, KOTOpbIi GyaeT BbAenaTbca Ha ESBC Ana nepegayun rofnoca. [laHHas KomaHga

Heoba3aTenbHana. Ecnu ee He ykasbBaTb, 6yfgeT MCNOAb30BaTbCA Auana3oH NOPTOB 8000-65535.
vesbc(config-esbc-media-resource)# port-range 1024-65535

216



ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

6. Co3gaTb Meanapecypcsl Ansa cornacoBaHusa 1 nepegayn ronoca Ha nnede ESBC -— A6OHeHTCKuiA w3/ SIP-
abO0HEHTbI:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media resource MEDIA_ABONENTS
vesbc(config-esbc-media-resource)# ip address 192.168.20.120

7. Co3garb SIP-TpaHk B CTOPOHY SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip TRUNK_SSW
vesbc(config-esbc-trunk-sip)# sip transport TRANSPORT_SSW
vesbc(config-esbc-trunk-sip)# remote address 192.168.16.65
vesbc(config-esbc-trunk-sip)# remote port 5060
vesbc(config-esbc-trunk-sip)# media resource © MEDIA_SSW

8. Co3patb aboHeHTCKNA nHTepgeric B CTOPOHY abOHEHTOB:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-user-interface-sip)# sip transport TRANSPORT_ABONENTS
vesbc(config-esbc-user-interface-sip)# media resource © MEDIA_ABONENTS

#ECnn aboHeHTbl HaxoasaTcs 3a NAT BbINOMHUTb KOMaHAy :
vesbc(config-esbc-user-interface-sip)# nat comedia-mode on

9. Co3pgartb TabnnLy MapLipyTm3any n 4obasuTb Tyga npasua, No KOTOPbIM BbI30BbI, NPUXOAALLME C
abOHEHTOB 6yAyT MapLLPYTU3NPOBaTbCA Ha SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table TO_SSW
vesbc(config-esbc-route-table)# rule 0
vesbc(config-esbc-route-table-rule)# action direct-to-trunk TRUNK_SSW

10. MpuBsizaTb CO3AaHHY0 TabNMLy MapLLpPYyTU3aLMM K aBOHEHTCKOMY UHTepdeiicy:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-user-interface-sip)# route-table TO_SSW
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11. MPUMEHUTb KOHPUrYpaLUo 1 NOATBEPANTL N3MEHEHNS:

vesbc# commit
vesbc# confirm

B npuBeaéHHol cxeme onucaHbl 6a30Bble HACTPOKN.

9.24.2 Hacrtpoiika gnsa SIP-TpaHkoB

Cxema npuMeHeHusa:

192.168.20.120:5067

Softswitch TpaHKOoBbIH W3

192.168.16.65:5060 192.168.16.113:5065

OnucaHue:

TpaHkoBbIi W3 (IP ATC/ SIP-proxy/YaaneHHslit SSW 1 ap.) oTnpasnsieT cooblexus c IP-agpeca
192.168.20.99 nopta 5060 Ha IP-agpec 192.168.20.120 nopt 5067, ESBC nepecbinaet aaHHbIl Tpadmk ¢ IP-
aapeca 192.168.16.113 nopta 5065 Ha aagpec Softswitch 192.168.16.65 nopt 5060. 1 B 06paTHYt0 CTOPOHY
SSW oTtnpasnsieT coobuleHuns c IP-agpeca 192.168.16.65 nopta 5060 Ha IP-agpec 192.168.16.113 nopt 5065,
ESBC nepecblnaet aaHHbIl Tpadmk ¢ IP-agpeca 192.168.20.120 nopta 5067 Ha agpec TpaHKOBOrO L/03a
192.168.20.99 nopt 5060.

[na peanusaumm gaHHON CXeMbl OBLLIMIA aNrOpUTM HACTPOIKU Cleay oL nii:;

1.
2.
3.
4,
5. Co3zgath NpaBuna, No KOTOpbIM GYAyT MapLIPyTU3MPOBATLCA BbI30BbLI OT TPAHKOBOIO LU/I03a 10 SSW 1

HacTtponuTb ceTeBble nHTepdelicbl Ha ESBC B cTopoHy SSW 1 B CTOPOHY TPaHKOBOrO LLUH03a.
Cospgartb SIP-TpaHcnopT B cTOPOHY SSW 1 TpaHKOBOrO LW/03a.

CospgaTb Mefmapecypcbl 419 0601X HarnpasBeHui, Ha3Ha4YMTb UM AManas3oH NopTOB 418 nepesaym
rosoca.

Cospartb 2 SIP-TpaHka B CTopoHy SSW 1 B CTOPOHY TPaHKOBOIO LLUH03a.

Hao60poT 0T SSW 10 TpaHKOBOrO LU/03a.

Mopagok koHdurypmuposaHua ESBC:

1. Hactpouts IP-agpec Ha uHTepdelice B CTOpoHy SSW:

vesbc# configure

vesbc(config)# interface gigabitethernet 1/0/1
vesbc(config-if-gi)# description "SSW"
vesbc(config-if-gi)# ip address 192.168.16.113/24

218



ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

2. HacTpouTb IP-agpec Ha nHTepdelice B CTOPOHY TPAHKOBOTO LUJIHO3A:

vesbc# configure

vesbc(config)# dinterface gigabitethernet 1/0/2
vesbc(config-if-gi)# description "TRUNK_GATEWAY"
vesbc(config-if-gi)# ip address 192.168.20.120/24

3. Co3garb SIP-TpaHcrnopT B CTOPOHY SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_SSW
vesbc(config-esbc-sip-transport)# ip address 192.168.16.113
vesbc(config-esbc-sip-transport)# port 5065

4. Co3garb SIP-TpaHcnopT B CTOPOHY TPaHKOBOTO LL/IHO3a:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_TRUNK_GATEWAY
vesbc(config-esbc-sip-transport)# ip address 192.168.20.120
vesbc(config-esbc-sip-transport)# port 5067

5. Co3garb Meamnapecypchl 4is cornacoBaHus v nepegayvm ronoca Ha nnede SSW -—- ESBC:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media resource MEDIA_SSW
vesbc(config-esbc-media-resource)# ip address 192.168.16.113

# YkKasaTb fguana3oH MOpPTOB, KOTOPHIA 6yaeT BbigenATbCcAa Ha ESBC gnA nepegauym ronoca. [flaHHas KomaHAaa
Heobsa3aTenbHasa. Ecnv ee He ykasbBaTb, 6ygeT MCNoOAb30BaTbCHA Auana3oH NOPTOB 8000-65535.
vesbc(config-esbc-media-resource)# port-range 1024-65535

6. Co3aarb Meavapecypchl A5 CornacoBaHus 1 nepegaqm rosioca Ha nnede ESBC - TpaHKOBbIiA LI/03:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# mediaresource MEDIA_TRUNK_GATEWAY
vesbc(config-esbc-media-resource)# ip address 192.168.20.120
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7. Co3gartb SIP-TpaHk B CTOPOHY SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip TRUNK_SSW
vesbc(config-esbc-trunk-sip)# sip transport TRANSPORT_SSW
vesbc(config-esbc-trunk-sip)# remote address 192.168.16.65
vesbc(config-esbc-trunk-sip)# remote port 5060
vesbc(config-esbc-trunk-sip)# media resource © MEDIA_SSW

8. CospaTb SIP-TpaHKk B CTOPOHY TPaHKOBOIO LU/03a:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip TRUNK_GATEWAY
vesbc(config-esbc-trunk-sip)# sip transport TRANSPORT_TRUNK_GATEWAY
vesbc(config-esbc-trunk-sip)# remote address 192.168.20.99
vesbc(config-esbc-trunk-sip)# remote port 5060
vesbc(config-esbc-trunk-sip)# media resource © MEDIA_TRUNK_GATEWAY

9. Co3pgarb Tabnunuy MapLipyTsauy n 4o6asuTb Tyga npasuia, No KOTOPbIM BbI30BbI, NPUXOAALLME C
TPaHKOBOrO LWt03a byayT MapLupyTusnposatbes Ha SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table TO_SSW
vesbc(config-esbc-route-table)# rule 0
vesbc(config-esbc-route-table-rule)# action direct-to-trunk TRUNK_SSW

10. Co3pgatb TabnnLy MapLupyTusauni n 4ob6aBvTb Tyaa npasuna, Nno KOTOPbIM BbI30BbI, Npuxogsiine ¢ SSW
6yayT MapLLPYTU3NPOBAaTLCSA Ha TPAHKOBbINA LLUHO3:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table TO_TRUNK_GATEWAY
vesbc(config-esbc-route-table)# rule 0
vesbc(config-esbc-route-table-rule)# action direct-to-trunk TRUNK_GATEWAY

11. MpuBsi3aTb CO3AaHHbIE TAGNNLbI MAPLLIPYTU3aLMM K TPAHKaM:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip TRUNK_SSW
vesbc(config-esbc-trunk-sip)# route-table TO_TRUNK_GATEWAY
vesbc(config-esbc-trunk-sip)# exit

vesbc(config-esbc)# trunk sip TRUNK_GATEWAY
vesbc(config-esbc-trunk-sip)# route-table TO_SSW
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12. MPUMEHUTb KOHPUIYypaLuo 1 NOATBEPANTb N3MEHEHNS:

vesbc# commit
vesbc# confirm

B npuBeaéHHol cxeme onucaHbl 6a30Bble HACTPOKN.

9.24.3 Hacrtpoliika gnsa SIP-a6oHeHTOB, ucnonb3ytowmx WebRTC

Cxema npuMeHeHusa:

192.168.20.120:5062

Softswitch

WebRTC

[ —
192.168.16.65:5060 192.168.16.113:5061 Bpay3epHbIi

KNnUueHT

OnucaHue:

SIP-a6oHeHTbl (WEB, Desktop-knueHTbl) oTnpaBnstioT coobuieHns Ha IP-agpec 192.168.20.120 nopt 5062 ¢
nomoubto WebSocket Secure, ESBC otnpasnsiet no TCP gaHHbIin Tpaduk ¢ IP-agpeca 192.168.16.113 nopt
5061 Ha agpec Softswitch (IP ATC/SIP-proxy u T. g) 192.168.16.65 nopt 5060.

[nsa peanvsauyun gaHHOM CXeMbl 0OLMIA aNrOpuTM HACTPOWNKK CNeayoLmii:

1. HacTtpouTtb ceteBble nHTepdelicbl Ha ESBC B cTopoHy SSW 1 B cTOpoHY SIP-ab0HeHTOoB.

2. Cospartb SIP-TpaHcnopt B pexume TCP (only/prefer) B ctopoHy SSW u SIP-TpaHcnopt B pexume WSS
ans SIP-aboHeHTOB.

3. Co3pgatb Megmapecypchbl 411 060X HanpasAeHW, Ha3Ha4YMTb UM AManasoH NOPTOB 418 nepegayn

rosioca.

Coszgatb Megnanpocunb ana SIP-aboHeHTOB 1 BKNIOYMTL Ha HEM WwindposaHme DTLS-SRTP.

Cospgarb aboHeHTCKMIA HTeppenc n SIP-TpaHk.

Coszgatb npasuna, No KOTopbIM OyayT MapLUPyTU3MPOBATLCS BbI30Bbl OT aBOHEHTOB A0 SSW.

oA
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Mopsapok koHdurypmposaHua ESBC:

1. HactpouTtb IP-agpec Ha nHTepdeiice B CTOPOHY SSW:

vesbc# configure

vesbc(config)# dinterface gigabitethernet 1/0/1
vesbc(config-if-gi)# description "SSwW"
vesbc(config-if-gi)# ip address 192.168.16.113/24
vesbc(config-if-gi)# ip firewall disable

2. HacTtpouTb IP-agpec Ha BHellHeM uHTepdieiice B CTOPOHY a6OHEHTOB:

vesbc# configure

vesbc(config)# dinterface gigabitethernet 1/0/2
vesbc(config-if-gi)# description "ABONENTS"
vesbc(config-if-gi)# ip address 192.168.20.120/24

3. Cosgartb SIP-TpaHcnopT B CTOPOHY SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_SSW
vesbc(config-esbc-sip-transport)# ip address 192.168.16.113
vesbc(config-esbc-sip-transport)# mode tcp-prefer
vesbc(config-esbc-sip-transport)# port 5061

4. Cosgartb SIP-TpaHcnopT B CTOPOHY abOHEHTOB:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_ABONENTS
vesbc(config-esbc-sip-transport)# ip address 192.168.20.120
vesbc(config-esbc-sip-transport)# mode wss
vesbc(config-esbc-sip-transport)# port 5062

Ecnu aboHeHTbl ncnonb3ytoT WebSocket, a He WebSocket Secure, To Heob6xoanmo Bbibpats mode ws
B HacTpoiikax SIP-TpaHcnopTa gn1s aboHEHTOB.
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5. Co3pgartb Meavapecypckl gAs cornacoBaHusa 1 nepegayun ronoca Ha nieve SSW - ESBC:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media resource MEDIA_SSW
vesbc(config-esbc-media-resource)# ip address 192.168.16.113

#YKasaTb AuanasoH MopToOB, KOTOPHIA 6yaeT BbAenATbCA Ha ESBC anA nepegadun rosnoca. JaHHas KomaH4a
HeobA3aTenbHasa. Ecnu ee He ykasbBaTb, 6yAeT MCNONb30BaTbCA AMana3oH NOPTOB 8000-65535.
vesbc(config-esbc-media-resource)# port-range 1024-65535

6. Co3gaTb Megnapecypcsl 4Nsa cornacoBaHusa 1 nepegadn ronoca Ha nnede ESBC -— A6oHeHTCKuin wio3/SIP-
abOHEHTHI:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media resource MEDIA_ABONENTS
vesbc(config-esbc-media-resource)# ip address 192.168.20.120

7. Co3patb Mmegmanpodwib ¢ wundposaHnem DTLS-SRTP ansa SIP-a6oHeHTOB:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media profile MEDIA_PROFILE_ABONENTS
vesbc(config-esbc-media-profile)# srtp mode mandatory
vesbc(config-esbc-media-profile)# srtp keying dtls-srtp

8. Co3pgatb SIP-TpaHk B cTOpOHY SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip TRUNK_SSW
vesbc(config-esbc-trunk-sip)# sip transport TRANSPORT_SSW
vesbc(config-esbc-trunk-sip)# remote address 192.168.16.65
vesbc(config-esbc-trunk-sip)# remote port 5060
vesbc(config-esbc-trunk-sip)# media resource 0 MEDIA_SSW

9. Co3garb ab0HEHTCKUI MHTEePENC B CTOPOHY abOHEHTOB:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-user-interface-sip)# sip transport TRANSPORT_ABONENTS
vesbc(config-esbc-user-interface-sip)# media resource O MEDIA_ABONENTS
vesbc(config-esbc-user-interface-sip)# media profile MEDIA_PROFILE_ABONENTS

#Ecnn aboHeHTH HaxogsaTca 3a NAT, BbIMOMHUTb KOMaHAY :
vesbc(config-esbc-user-interface-sip)# nat comedia-mode on
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10. Co3pgatb TabnuLy mapLupyTusaumm u 4obaBuTb Tyaa npasunna, No KOTOPbIM BbI30BbI, NpUXogsaLLme ¢
aboHeHTOoB, 6yayT MapLupyTu3MpoBaTbca Ha SSW.

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table TO_SSW
vesbc(config-esbc-route-table)# rule 0
vesbc(config-esbc-route-table-rule)# action direct-to-trunk TRUNK_SSW

11. MpuBA3aTb CO34aHHY0 TabMLy MapLLpyTU3aumm K abOHEHTCKOMY NHTepPdelicy:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-user-interface-sip)# route-table TO_SSW

12. MpUMEHNTbL KOHUTypaLmio 1 NoATBEPAUTL N3MEHEHUSA:

vesbc# commit
vesbc# confirm

B npuBeaE&HHOI cxeme onucaHbl 6a30Bble HACTPOIKM.

9.24.4 Hacrtpoiika guHamu4yeckoro pexuma ans SIP-TpaHkoB

Mpn NCNoNb30BaHUN AUHAMUYECKOTO pexrma (hakTUYeckuii afpec HasHaueHns Npu BbI30BE B TPaHK
onpeaensieTcst BHELHUM CEPBUCOM.

B Tekywein Bepcum MO nogaepxaHa pabota 1onbko ¢ DNS B kauecTse BHELLHEro cepsuca.

Cxema nNpuMeHeHus:

192.168.16.65:5060

Softswitch

ssw65_1.domain
ssw65_2.domain
ssw65_3.domain

192.168.16.125:5060
192.168.16.113:5061 Softswitch

SIP-aboHeHThI ESBC sswl125_1.domain
sswl25_2.domain

192.168.20.120:5062 sswl125_3.domain

192.168.16.245:5060

Softswitch

ssw245_l.domain
ssw245_2.domain
ssw245_3.domain
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OnucaHue:

SIP-a6oHeHTbI (IP-TenedoH/VolP-wnto3/MobunbHbIin SIP-knneHT u T. 4.) otnpasnstoT SIP-3anpock! Ha |P-
agpec 192.168.20.120 nopt 5062.

ESBC gomkeH cMapLupyTM3mpoBaTh 3anpoc B 3aBUCUMOCTU OT goMeHa B hostname yactu RURI, nonyyeHHoro
oT aboHeHTa. BbI30Bbl/perncrpaumm MoryT 6biTb CMapLUPYTM3MpoBaHbl Ha oanH U3 Tpéx Softswitch (IP ATC/
SIP-proxy 1 T. ), Ha K&XA0M U3 HAX HACTPOEHO HECKO/IbKO JOMEHOB.

[ns peanvsaunn faHHON cxeMbl 06LLMIA aNrOpUTM HACTPOVKN CneayoLuii;

1.
2.
3.
4. Co3pgatb Meavapecypchbl A1 060MX HanpaB/eHWid, Ha3HAYMTL UM Avana3oH NOPTOB A/1s nepeaayn

5.
6.

HacTtpouTb ceTeBble nHTepdeicol Ha ESBC B ctopoHy SSW 1 B cTopoHy SIP-a60HEHTOB.
HacTtpontb DNS-cepsep.
Cospgatb SIP-TpaHcnopt B cTopoHy SSW n SIP-TpaHcnopT ansa SIP-aboHeHTOoB.

ronoca.
Cospgartb aboHeHTCKuIi HTepdpeinc n SIP-TpaHk B AMHAMUYECKOM pexunmMe.
CosgaTb npaswnia, No KOTOpbIM ByAyT MapLUpyTU3MPOBaTLCA BbI30Bbl OT abOHEHTOB A0 SSW.

Mopsapok koHdurypmposaHua ESBC:

1. HacTpouTb agpec BHellHero cepsuca, npumep ¢ DNS:

vesbc(config)# domain lookup enable
vesbc(config)# domain nameserver 192.168.20.100
vesbc(config)#

2. HactpouTb IP-agpec Ha nHtepdieiice B CTOPOHYy SSW:

vesbc# configure

vesbc(config)# dinterface gigabitethernet 1/0/1
vesbc(config-if-gi)# description "SSwW"
vesbc(config-if-gi)# ip address 192.168.16.113/24
vesbc(config-if-gi)# ip firewall disable

3. Hactpoutb IP-agpec Ha BHellHeM nHTepdelice B CTOPOHY abOHEHTOB:

vesbc# configure

vesbc(config)# dinterface gigabitethernet 1/0/2
vesbc(config-if-gi)# description "ABONENTS"
vesbc(config-if-gi)# ip address 192.168.20.120/24

4. Cospatb SIP-TpaHcnopT B CTOPOHY SSW:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_SSW
vesbc(config-esbc-sip-transport)# ip address 192.168.16.113
vesbc(config-esbc-sip-transport)# port 5061
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5. Cospgatb SIP-TpaHcnopT B CTOPOHY aGOHEHTOB:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# sip transport TRANSPORT_ABONENTS
vesbc(config-esbc-sip-transport)# ip address 192.168.20.120
vesbc (config-esbc-sip-transport)# port 5062

6. CozgaTb Meavapecypckl 4Asa cornacoBaHusa 1 nepegaymn ronoca Ha niede SSW - ESBC:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media resource MEDIA_SSW
vesbc(config-esbc-media-resource)# ip address 192.168.16.113

#YKasaTb AuanasoH MOpTOB, KOTOPHIA 6yAeT BbAenNATbCA Ha ESBC AnA nepegayun rosnoca. [JaHHas KomaHAa
HeobA3aTenbHada. Ecnu ee He ykasbiBaTb, OyAeT MCNONb30BaTbCA AMana3oH NOPTOB 8000-65535.
vesbc(config-esbc-media-resource)# port-range 1024-65535

7. Cosgatb Meavapecypcsl g1sa cornacoBaHmsa v nepegayn rosioca Ha nnedve ESBC — AGoOHeHTCKuid wno3/SIP-
aBOHEHTbI:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# media resource MEDIA_ABONENTS
vesbc(config-esbc-media-resource)# ip address 192.168.20.120

8. Co3paTb AnHammyecknin SIP-TpaHk, B KQUecTBe agpeca ykasaTb NoAceTb, B KOTOPOI HaxoasaTcs SSW.

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# trunk sip SSW_DYNAMIC
vesbc(config-esbc-trunk-sip)# sip transport TRANSPORT_SSW
vesbc(config-esbc-trunk-sip)# remote address 192.168.16.0/24
vesbc(config-esbc-trunk-sip)# remote port 5060
vesbc(config-esbc-trunk-sip)# dynamic-mode dns
vesbc(config-esbc-trunk-sip)# media resource 0 MEDIA_SSW

9. Co3garb ab0HEHTCKUI MHTEePENC B CTOPOHY abOHEHTOB:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-trunk-sip)# sip transport TRANSPORT_ABONENTS
vesbc(config-esbc-trunk-sip)# media resource © MEDIA_ABONENTS

#Ecnn aboHeHTH HaxogsaTca 3a NAT, BbIMOMHUTb KOMaHAY :
vesbc(config-esbc-user-interface-sip)# nat comedia-mode on
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10. Co3patb TabnuLy mMapLipyTvzaumuy u gobaBnTs Tyga NPaBuaa, No KOTOPbIM BbI30BbI, MPUXOASLLME C
aboHEeHTOB ByayT MapLLPYTU3MPOBaTLCA Ha SIP-TpaHK ¢ AVHAMUYECKUM PEXUMOM:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# route-table TO_SSW

vesbc(config-esbc-route-table)# rule 0
vesbc(config-esbc-route-table-rule)# action direct-to-trunk SSW_DYNAMIC

11. MpuBA3aTb CO34aHHY0 TabMLy MapLLpyTU3aumm K abOHEHTCKOMY NHTepPdelicy:

vesbc#

vesbc# configure

vesbc(config)# esbc

vesbc(config-esbc)# user-interface sip ABONENTS
vesbc(config-esbc-user-interface-sip)# route-table TO_SSW

12. NpUMeHUTb KOHpUrypauuio n nogTBepaAnTb U3MEHEHUS:

vesbc# commit
vesbc# confirm

Mpumep 0GpaboTKM 3anpoca:

SIP-aboHeHT oTnpasnsieT coobuleHne REGISTER, B hostname RURI yka3biBaeT ssw125_2.domain. ESBC
oTnpaenseT 3anpoc Ha DNS-cepsep (192.168.20.100) ana onpeaenexHns agpeca HasHaueHus, BHELLHWIA
cepBuc B OTBET npucbinaeT agpec SIP-cepeepa (192.168.16.125), Ha KOTOPbIA HYXHO OTNPaBuTbL 3anpoc. ESBC
OTNpaBAsieT perucTpaumnio Ha yKkasaHHblii agpec, NoacTaBnsasa B 3aronioBky To n From ssw125_2.domain,
nocneayroLme 3anpochl € ITOro aboHeHTa Npu ykasaHuy TOro e AoMeHa OyayT OTnpaBnsATbLCA B TPaHK
192.168.16.125:5060 6e3 npeaBapuTe/IbHOIO 06palLlleHNst K BHELLIHEMY CEPBUICY.

[ns onpeaeneHnst BXOASALWEro Bbi30Ba M3 TpaHKa C ANHAMUYECKUM PEXUMOM UCNOMb3yeTcsl aapec/macka
noacetun 13 remote address 1 nopt/ananasoH NnopToB 13 remote port.

B npuBeaéHHol cxeme onucaHbl 6a30Bble HACTPOKN.
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10 YnpaBrneHue nHtepderncamm
ANropuT™M 1 NPUMEpPbI HACTPOWKM YHKUMIA yNipaBneHusa nHtepdencamm cMm. B fokymeHTaumm ESR.

3HauveHuna napameTpos A5 ESBC-3200 ngeHTnyHbl 3HaveHnsam ana ESR-3200.

11 YnpasneHue TyHHenmpoBaHNeEM

ANTOPUTM M NPUMEPbI HACTPOWKN OYHKLMIA ynpaBneHnst TYHHENMPOBAHUEM CM. B 10KyMeHTaLm ESR.

3HauveHuna napameTpos A5 ESBC-3200 ngeHTnyHbl 3HaveHnsam ana ESR-3200.

12 YnpaBneHue yHKUMSMI BTOpPOro ypoBHs (L2)

ANTOPUTM 1 NPUMEPbI HACTPOIKN ynpaBneHns yHKUMsIMM BToporo ypoBHs (L2) cm. B fokymeHTalym ESR.

3HauveHuna napameTpos a5 ESBC-3200 ngeHTnyHbl 3HaveHnsam ana ESR-3200.

13 YnpasneHune QoS

YnpaBneHue TexHonoruneli Quality of Service (QoS) cm. B fokymveHTaumm ESR.

3HauveHuna napameTpos a5 ESBC-3200 ngeHTnyHbl 3HaveHnsam ana ESR-3200.

14 YnpaBneHne mapLipyTusaumei

ANTOPUTM M NPUMEPbI HACTPOIKN hYHKLMIA ynpaBneHns MapLupyT3aumein cM. B fokymeHTaumn ESR.

3HauveHuna napameTpos A5 ESBC-3200 ngeHTnyHbl 3HaveHnsam ana ESR-3200.

15 YnpaBneHue TexHonornei MPLS

YnpaBnenue TexHonornein MPLS onvcaHo B AokyveHTaumumn ESR.

3HauveHuna napameTpos A5 ESBC-3200 ngeHTnyHbl 3HaveHnsam ana ESR-3200.

16 YnpasreHue 6e30MacHOCTbIO

ANTOPUTM 1 NPUMEpPbI HACTPOVKM PYHKLMIA ynpaBneHns 6e30nacHoCTbio CM. B 1okymeHTalny ESR.

3HauveHuna napameTpos A5 ESBC-3200 ngeHTnyHbl 3HaveHnsam ana ESR-3200.

17 YnpaBneHue pesepBupoBaHnEM

ANTOPUTM HaCTPOIKN pe3epBMPOBaHUS CM. B okymveHTauuy ESR.

3HauveHuna napameTpos A5 ESBC-3200 ngeHTnyHbl 3HaveHnsam ana ESR-3200.
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18 YnpaBneHue knacrepusaumei

Knactep opraHu3yeTcs 13 AByx O4MHAKOBbIX YCTPOMCTB. PaboTaeT B pexume Active-Standby, 1. e. Ha Active
3anyLeHbl Bce moaynun ESBC, n oH 3aHMMaeTcs 06paboTKoin CUrHasibHbIX coobuieHunii SIP n meguagaHHbIX
(RTP-noTokoB). YcTpolicTBo Standby He o6pabaTbiBaeT curHasibHble coob6LeHWIA SIP 1 MeanagaHHble.

PesepBurpoBaHne coegHeHNSA OCYLLLECTB/ISEeTCA NPoTokosioMm VRRP.

KoHdourypauws, dpaiinel MO, 3aperncTpmpoBaHHble aBOHEHTbI CUHXPOHU3UPYHOTCS MEXAY YCTPOCTBaMU B
peaslbHOM BpeMeHW. B clyyae o6pbiBa COEAUHEHMSI UK OTK/IHOUYEHMSA Active yCTpOIACTBa, BCE CYLLECTBYOLLME
BbI30BbI ByAyT pa3pyLLEHbI.

Bpems 0o Hayana 06paboTky BbI30BOB Npu failover 3aBUCUT OT BbI3bIBHOI Harpy3ku Ha YCTPOICTBO U
cocTaBnseT o1 2 Ao 12 cekyHa.

Bonee nogpobHoe onvcaHne HaCTPONKK KnacTepa NpuMBeAeHo B AokyMeHTauuy ESR. Huke npeactasneH
npumep HacTpolikn ESBC-3200 an1s 06paboTku BbI3OBOB.

3HauveHuna napameTpos A5 ESBC-3200 ngeHTnyHbl 3HaveHnsam ana ESR-3200.

Mpumep HacTpoiiku HA knactepa ESBC

Cxema:

ESBC-1
192.168.83.80 (twel/0/7)

1192.18.1.10 [twe1/0/3)

Switch

: VRRP 192.18.1.100 VRRP 192.168.83.82 S

ESBC-2 2192.13.1.20 [twe2/0/3)

HacTtpouTtb cluster MOXHO ABymMS cnoco6amu:

1) HacTpouTb Kaxablii unit oTAeNbHO;

2) HacTpouTb 0fIMH unit, a 3aTeM BTOPOI4 BK/IOUNTL B cluster no ZTP.

Hwxe npvBeféH npumep pyyHO HaCTPOKK, HacTpolrika ¢ ZTP onucaHa B fokyveHTtauun ESR.
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18.1 MepBuUYHaA HacTpoOiiKa Knacrtepa

Mocne BKIKYEHNS YCTPOICTBA HEOOXOANMO NPUMEHUTL KOHUIypaLmio No YMOHaHNI0 Ha YCTPOCTBaX,
npegHa3HauYeHHbIX 4151 06beANHEHNS B KNnacTep:

ESBC-1,2

ESBC-3200# copy system:default-config system:candidate-config
Entire candidate configuration will be reset to default, all settings will be lost upon commit.
Do you really want to continue? (y/N): y

| %ok ok ke kok ok ok kok ok ok kok ok ok ok ok ok ok ok ok ok ok kok ok ok kokkkkokkkkokkxkk | 100% (59B) Default configuration loaded
successfully.

[nsa 6onee ygo6HOro 1 AICHOIO BOCNPUSITUS pEKOMEHAYETCSA NepenmMeHoBaTh YCTpolicTBa. B knacTepHoli
BEPCMM NPOLLMBKM NPeayCcMOTPEHa BO3MOXHOCTb yKa3aTb MMS YCTPOMCTBA C NPUBSA3KOI K IOHUTY. YCTPOCTBO
6yfeT ncnonb3oBartb TOMbKO TOT hostname, OHUTOM KOTOPOro OH AB/IAETCS:

ESBC-1,2

ESBC-3200# configure
ESBC-3200(config)# hostname ESBC-1 unit 1
ESBC-3200(config)# hostname ESBC-2 unit 2

UTO6bI MU3MEHUTL OHWUT YCTPOICTBA, BbINOMHUTE CNEeAYIoLLME KOMaHIbI:

ESBC-1

ESBC-1# set unit id 1

Unit ID will be 1 after reboot

ESBC-1# reload system

Do you really want to reload system now? (y/N): vy

ESBC-2

ESBC-2# set unit id 2

Unit ID will be 2 after reboot

ESBC-2# reload system

Do you really want to reload system now? (y/N): vy

Y6eautecb B TOM, YTO HACTPOWKM FOHUTOB NPUMEHUINCH YCNELLHO:

ESBC-1

ESBC-1# show unit -1id
Unit ID s 1
Unit ID will be 1 after reboot
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ESBC-2

ESBC-2# show unit -1id
Unit ID 1is 2

Unit ID will be 2 after reboot

ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

B TekyLuei cxeme cnyxebHast nHdhopmaums No ynpasneHnto KnacTepom OyaeT nepegaBartbes Yepes
BblAENEHHbIN IMHK CUHXPOHM3aUun mexay nHTepdgeicamm twel1/0/3 ntwe2/0/3.

ESBC-1,2

ESBC-1(config)# interface twentyfivegigabitethernet 1/0/3
ESBC-1(config-if-twe)# description "Network: SYNC"

ESBC-1(config-if-twe)# mode switchport

ESBC-1(config-if-twe)#

ESBC-1(config)# interface twentyfivegigabitethernet 2/0/3
ESBC-1(config-if-twe)# description "Network: SYNC"

exit

ESBC-1(config-if-twe)# mode switchport

ESBC-1(config-if-twe)#

18.2 HacTpoiika BHeWHNX ceTeBbIX NHTepdeiicoB

exit

Ha o6oux ycTpoiicTBax Heobxoammo HacTpouTb IP-agpec n VRRP Ha BHeLWLHUX nHTepdeicax. B TekyLuei
cxeme 310 uHTepdeiicol twel/0/7 ntwe2/0/7.

ESBC-1,2

ESBC-1(config)# interface twentyfivegigabitethernet 1/0/7
ESBC-1(config-if-twe)# ip address 192.168.83.80/22

ESBC-1(config-if-twe)#
ESBC-1(config-if-twe)#
ESBC-1(config-if-twe)#
ESBC-1(config-if-twe)#
ESBC-1(config-if-twe)#

ESBC-1(config)# interface twentyfivegigabitethernet 2/0/7
ESBC-1(config-if-twe)# ip address 192.168.83.79/22

ESBC-1(config-if-twe)#
ESBC-1(config-if-twe)#
ESBC-1(config-if-twe)#
ESBC-1(config-if-twe)#
ESBC-1(config-if-twe)#

vrrp
vrrp
vrrp
vrrp
exit

vrrp
vrrp
vrrp
vrrp
exit

id 10
ip 192.168.83.82/22
group 2

id 10
ip 192.168.83.82/22
group 2
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18.3 HacTtpoiika knactepHoro nHrepdeiica

[nsa nonHoueHHOM paboTbl KnacTepa TpebyeTcst CKOH(PUIyprMpoBaTh KacTepHbli MHTepdeiic, KoTopbli Byaet
ncnonb3oBatbes Ans nepegayn control plane Tpacvka, Heo6xoguMMoro AN NOMHOLEHHOTO
hyHKUMOHMPOBaHUSA Knactepa. B kayecTBe knacTepHoro nHtepdeiica HasHadeH bridge. B kauecTtse
MexaH13ma, OTBeYaloLLEero 3a onpejeseHne poseli yCTPOUCTB, yHacTBYHOLWMX B pe3epBrpoBaHNN, Ha3HaveH
npotokon VRRP. HacTtpoiiku cluster-untepdoeinca fomkHbl ObiTb MAEHTUYHBI 419 BCEX YYACTHUKOB KnacTepa.
Tak Kak KnacTep BbINO/IHAET CUHXPOHN3aLMI0 COCTOAHUI MeXy YCTPOMCTBaMu, HE06X0AMMO CO34aTb 30HY
6e3onacHocTn SYNC (synchronization) n paspelunTb npoxoxaeHne Tpadvka NpoToKosa VIrp:

ESBC-1,2

ESBC-1(config)# security zone SYNC
ESBC-1(config-zone)# exit

ESBC-1(config)#

ESBC-1(config)# security zone-pair SYNC self
ESBC-1(config-zone-pair)# rule 1
ESBC-1(config-zone-pair-rule)# action permit
ESBC-1(config-zone-pair-rule)# match protocol vrrp
ESBC-1(config-zone-pair-rule)# enable
ESBC-1(config-zone-pair-rule)# exit
ESBC-1(config-zone-pair)# exit

[Janee nepeiignTe K HacTpoiikam KiacTepHOro MHTepgeiica:
ESBC-1,2

ESBC-1# configure

ESBC-1(config)# bridge 1

ESBC-1(config-bridge)# vlan 1

ESBC-1(config-bridge)# security-zone SYNC
ESBC-1(config-bridge)# ip address 192.18.1.10/24 unit 1
ESBC-1(config-bridge)# ip address 192.18.1.20/24 unit 2
ESBC-1(config-bridge)# vrrp id 1

ESBC-1(config-bridge)# vrrp group 2
ESBC-1(config-bridge)# vrrp ip 192.18.1.100/24
ESBC-1(config-bridge)# vrrp

ESBC-1(config-bridge)# enable
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18.4 HacTtpoiika KknacTtepa

[nsa 3anycka knacTepa Hy>HO TO/IbKO yKka3aTb 3apaHee HaCTPOEHHbIV KNacTepHbIii MHTepdenc 1 HUTSI,
KoTopble ByayT BbINONHATL ponn Active n Standby.

MepeinguTe B HACTPOVIKY Knactepa:
ESBC-1,2

ESBC-1# configure

ESBC-1(config)# cluster

ESBC-1(config-cluster)# unit 1
ESBC-1(config-cluster-unit)# mac-address 68:13:e2:e1:28:90
ESBC-1(config-cluster-unit)# exit

ESBC-1(config-cluster)# unit 2
ESBC-1(config-cluster-unit)# mac-address 68:13:e2:e1:25:30
ESBC-1(config-cluster-unit)# exit

B kauecTtBe mac-address yka3biBaeTcsi cucteMHblii MAC-aapec yCTPOMCTBa, Er0 MOXHO Y3HaTb C
NOMOLLbIH0 KoMaHAbl show system | include MAC.

YKaxnte KnacTepHblii nHTepdeiic, co3aaHHbIl paHee, 1 akTUBUPYITE KnacTep:

ESBC-1,2

ESBC-1(config-cluster)# cluster-interface bridge 1
ESBC-1(config-cluster)# enable

Mocne BbINOMHEHNS 3TVX WAroB Kiactep 6yaeT ycnewHo 3anyuieH. Tekyllee CoOCTosiHME Kriactepa MOXHO

Y3HaTb, BbINO/IHUB KOMaHAy:

ESBC-1

ESBC-1# show cluster status

Unit Hostname Role MAC address State IP address
1x* ESBC-1 Active 68:13:€2:e1:28:90 Joined 192.18.1.10
2 ESBC-2 Standby 68:13:e2:e1:25:30 Joined 192.18.1.20

Mocne BKNOYEHNS KacTepa 1 yCTaHOBIEHNS OHUTOB B cOCTosiHMeE Joined fasibHeliwas HacTpoika

KnacTepa oCyLecTBNsSIETCA NyTEM HACTPOVikmn Active-toHnTa. CUHXPOHU3NPYHOTCS KOMaHAbI
KOHdpurypaumm, a Takke KomaHapl: commit, confirm, rollback, restore, save. B cnyyae ecnu

KOHChUrypupoBaHue ocyliectsnsietcs Ha Standby, TO cuHXpoHM3aLuy He 6yaeT. ECTb BO3MOXHOCTb

OTK/IIOYEHNSA CUHXPOHU3aLMK KoMaHAaoml sync config disable.
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[na nposepkn padoTbl npoTtokosia VRRP BbINONHUTE CriefytoLLyo KoMaHay:

ESBC-1

ESBC-1# show vrrp

Virtual router Virtual IP Priority Preemption State Synchronization group ID
1 192.18.1.100/24 100 Enabled Master 2
10 192.168.83.82/22 100 Enabled Master 2

Takxe MOXHO NOCMOTPETb COCTOSIHME CMHXPOHM3ALIMN PA3/INYHbIX MOACUCTEM B KNacTepe, BbINOoMHUB
KOMaHay:

ESBC-1

ESBC-1# show cluster sync status

System part Synced
candidate-config Yes
running-config Yes
SW version Yes
licence Yes
licence (After reboot) Yes
date Yes
E-SBC version Yes

19 YnpaBneHve yaaneHHbIM A0CTYNOM

ANTOPUTM 1 NPUMEPbI HACTPOIKN OYHKLMIA yNpaBneHns yaasieHHbIM AOCTYNOM CM. B A0KyMeHTauun ESR.

3HaueHusa napameTtpoB and ESBC-3200 ngeHTn4Hbl 3HaveHnam ana ESR-3200.

20 YnpaBneHue cepsucamu

ANTOPUTM 1 NPUMEpPbI HACTPOVKM OYHKLMIA yNpaBneHns cepBrucamm cM. B okymeHTaumumn ESR.

3HaueHusa napametpoB and ESBC-3200 ngeHTn4Hbl 3HaveHnam ana ESR-3200.

21 MoHUTOPUHT

[aHHblin pasgen cMm. B fokymeHTaumm ESR.

3HaueHusa napametpoB and ESBC-3200 ngeHTn4Hbl 3HaveHnam ana ESR-3200.

22 YnpaBneHue BRAS (Broadband Remote Access Server)

[aHHblin pasgen cMm. B fokymeHTaumm ESR.

3HaueHusa napametpoB and ESBC-3200 ngeHTn4Hbl 3HaveHnam ana ESR-3200.
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23 YnpaBfeHue NNUeH3npoBaHNeM

* Buapl nvueHsnin ESBC
+ VESBC
+ ESBC-3200

+ Cnocoosl noaydyeHnsa nnMueH3nn

+ CTaTycbl IMUEH3WIA
+ ELM

+ AnropuTtm paboTbl ¢ cepeepom ELM

* Mony4yeHne nvueHsun ana vESBC vepes ELM

* Mony4veHne nvuensun ana ESBC-3200 yepes ELM
+ 3arpyska v aktmeauusa ainnoBon NnMueH3nn

Vicnonb3oBaHue NTNUEeH3npPoBaHUA NO3BOJIAET rMoKo ynpaenAaTb NPon3BOANTENTIbHOCTbLIO ESBC.

Be3s ncnonb3oBaHua nuueHsuii ESBC 6yaet pabotatb B gemo-pexume. B gaHHOM pexume
YCTaHOB/IEHO OrpaHNYeHue no KoIMYeCcTBy OAHOBPEMEHHO YCTaHOB/IEHHbIX CECCUI U KOMTMYECTBY

BbI30BOB B cekyHay (CPS).

23.1 Bupgbl nuueHs3unii ESBC

23.1.1 VvESBC

Ha3sBaHue nuueH3un

ESBC-LIMIT-MAX-CALLS

ESBC-LIMIT-MAX-CPS

ESBC-VIRTUAL-LIMIT-NET

ESBC-VIRTUAL-LIMIT-DEFAULT

DyHKUMOHanN

OrpaHnyeHne o4HOBPEMEHHO
YyCTaHOB/IEHHbIX ceccuii Ha ESBC.

OrpaHnyeHne KonmyecTsa BbI30BOB B

cekyHay Ha ESBC.

OrpaHuyeHne CKopocTy Nosochl

nponyckaHusa supTyanbHoro ESBC.

HeunsmeHsiemblii napametp,

npeaocTaeAseTcs Npy Bblgade /to6oi

nnueHsnm vESBC.
YBenuuusaet numutbl RIB gns:

+ BGP pgo 65000

+ OSPF go 500000
+ IS-IS go 500000
+ RIP go 10000

AKTVBUPYET YYeTHYI0 3anuch techsupport

Ans goctyna B pexum shell.

Ol'paHM'—IeH nsa B AemMo-pexmme

1 Méut/c

NnmnTel RIB gns:

+ BGP no 1024
+ OSPF go 1000
+ IS-IS po 1000
+ RIP go 1000

YyeTHas 3anuck techsupport He
aKTMBHa

ESBC-3200, vESBC. PykoBoACTBO N0 3KCn/1yaraumm
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23.1.2 ESBC-3200

HasBaHue nuueH3un DYHKLUMOHA OrpaHnyeHusi B femMo-
pexume
ESBC TpebyeTtca ana aktusaumu doyHkumoHana ESBC, -
nocTaBNseTCsA BMeCTe C YCTPOCTBOM B 3aBOACKON
KOMMieKTauumn.
ESBC-LIMIT-MAX-CALLS OrpaHnyeHne 0gHOBPEMEHHO YCTaHOB/IEHHbIX CECCUIA 6
Ha ESBC.
ESBC-LIMIT-MAX-CPS OrpaHuyeHmne KonnyecTsa BbI30BOB B cekyHay Ha ESBC. 1

23.2 Cnoco6bl Nony4vyeHnsa nuueHsun

Online ELM Offline ELM File
VESBC (V) o (X
ESBC-3200 o (] v
23.3 Crarycbl nMueH3nii
Active JlnueHs3na akTuBHa.
Candidate NyueHsus GyaeTt NpMMeHeHa Noc/e nepesarpysku.
Unsupported JInueH3nsa He noagaepXnBaeTcst B pamkax Tekylleii sBepcum MO nnm BoobLue

He NoAAepXNBaETCs YCTPOCTBOM.

23.4 ELM

CepBep nuueHsuii Eltex License Manager (nanee — ELM), ocyLLeCTB/SIOLLET0 hyHKLMIO IMLEH3NPOBAHNS
nporpamMmMHbIX 1 annapaTHbIX NPOAYKTOB KOMNaHun «3AnTekey». ELM ncnonbsyetcs B npouecce aktnsaumm
NLEH3MN N NOCNeayoLLEel akecnayaTauumn ans NoATBEPKAEHMA NETMTUMHOCTM NPUOBPETEHHOIO
nporpamMHOro obecrneyeHns 1 nNpefocTaB/ieHns NpaB Ha ero Ucnosib3oBaHue.

CyuwiecTtByeT 2 BapunaHTa paboTsl ¢ ELM:

*+ Online ELM — cepBep /IMLEH3NI pacnosioXeH B KOMMNaHnu «ANTeKe». YCTaHOBKa A0NosiHuTeNnbHoro Mo
He TpebyeTcs. LieHTpanbHbIin cepBep NnueH3nii goctyneH no agpecy hitps://elm.eltex-co.ru:8099, k
KOTOPOMY HeobxoAnmo obecrneynTb 4OCTYn.

* Offline ELM — cepBep NuueH3nii ycTaHaB/MBAETCS Ha CTOPOHE 3akasunka. MoaxoanT Ans akcnayarayum
B 3aKpbITOM KOHTYpe. Moapo6Has nHgpopmauumst 06 Offline ELM pgoctynHa B ocuLianisHoi
[OKYMeHTaumu.
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23.4.1 AnropuTtm pa6oTbl ¢ cepBepom ELM

Mpun wraTHol pa6ote ESBC o6pawaetcs k cepepy ELM oanH pa3 B Yac Ans NOATBEPXAEHNS cTaTyca
NIALEH3UN.

Ecnv npu o6patleHnmn K cepepy BO3HUKHET OLLNOKa, 1 OTBET He ByAeT NosyyeH, TO /IMLEH3MSA Ha
cucteme ByaeT akTMBHA B TedeHue 4 4acoB, Npy 3TOM YacToTa obpalleHuii K cepBepy YBEMUUTCA A0
OHOrOo pa3a B 15 MUHYT.

Ecnu no ucteueHnn 4 yacos ESBC Tak U He NonyunT NoATBEPXAEHUA NNLEH3UN, TO CYLLECTBYHOLL AN
nueH3unsa yaet copolueHa.

Ecnn ESBC nonyuunn nnueH3noHHbIe napamMeTpbl oT cepeepa ELM, To npu nocneayiowmnx nepesarpyskax
OH OyieT cTapToBaTh YXe C MPUMEHEHHLIMU NapamMmeTpamu, HO A0/HKEH NOATBEPAUTL JIMLEH3NIO B
TeueHune 15 muHyT. ObpawieHre k cepsepy ELM 6yaeT cpa3sy nocne 3arpy3ku cuctembl. ECniv B TedyeHune
15 MUHYT OTBET OT cepBepa He ByAeT Nosy4veH, NMUEH3NA byaeT copolleHa.

23.4.2 MNony4eHue nuueHs3nmn ana vESBC uepes ELM

(%)

Mpwn otcytcTBUM nogkntoveHns VESBC k ELM, VESBC 6yaeT paboTatb B AEMO-PEXUME.

[nsi nonyyeHus nuueH3um ¢ cepeepa ELM Heo6xoammo HacTpouTs serial-number v ykasarts licence-key.

serial-number u licence-key npegoctaBnstoTcst npu 3akase VESBC.

LWar 1. 3apainte cepuitHblini Homep:

vesbc# set serial-number ESBCXXXXXXX

LWar 2. MNepe3arpy3nTe yCTPONCTBO:

)

CepuiiHblii HOMep U3MEHUTCA TOMLKO NOC/E Nepe3arpy3kn. He BbINOMHANTE AanbHeWwme warn ao
3afaHnsa cepuiiHoro Homepa. Mocne 10 NonbITOK NOAK/MYEHNS K CEPBEPY NIMLIEH3POBAHUS C
HEKOPPEKTHLIMU YUYETHbIMM AaHHbIMK Ball IP-afpec 6yaeT aBToMaT4YecKn 3a6/10KMPOBaH CUCTEMOV
3allMThbl cepBeEpA NMLEH3UPOBAHNS.

LLar 3. HacTpoiiTe noaxoueHne K cepBepy JIMLEH3NPOBAHNS:

vesbc# configure

vesbc(config)# licence-manager
vesbc(config-licence-manager)# host address elm.eltex-co.ru
vesbc(config-licence-manager)# licence-key ELM-LICENCEKEY
vesbc(config-licence-manager)# enable
vesbc(config-licence-manager)# end

(%)

Bmecto ELM-LICENCEKEY Heo6xoauMMo BBECTM KJ1H0M, MOY4YEHHbIN npu 3akase VESBC.

LWar 4. MNMpumeHnTe KOHJIUrypauumio.

Mocne NpumMeHeHnsa KoHGIUrypaummn n obMeHa gaHHbIMU C CEPBEPOM /IMLIEH3MPOBAHUSI CTAHET A0CTyMNHA
NIMLEH3NSA, KOTOPas paclUMpUT BO3MOXHOCTM BaLLIEro yCTpoiicTBa.
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© 15 npuHyanTensHoro 3anpoca k cepsepy NMMLEEH3MPOBAHKS MOXHO UCMO/Mb30BaTh KOMaHAay update

licence-manager licence.

LWar 5. Vicnonb3ys komaHay show licence-manager status, npoBepbTe cTaTyc noakntoueHms K ELM-cepsepy:

vesbc# show licence-manager status

ELM server type:

Last request status:

Last request to licence server:
Next request to licence server:

LLar 6. Vicnonb3ys komaHay show licence, npoBepbTe HaMune NnLEH3Ni

vesbc# show licence
Feature

ESBC-LIMIT-MAX-CALLS
ESBC-LIMIT-MAX-CPS
ESBC-VIRTUAL-LIMIT-DEFAULT
ESBC-VIRTUAL-LIMIT-NET

root

success

2025-04-17 10:24:22
2025-04-17 10:24:43

Source State
ELM Active
ELM Active
ELM Active
ELM Active

Ha yCTpolicTBe:

Valid from

Expiries

true - -
10000000000 -= -=
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23.4.3 Mony4eHune nuueHsun ans ESBC-3200 yepes ELM

@ npu otcyTeTBUM NMUEH3uKM, ESBC-3200 6yaeT paboTath B A€MO-pexume.

[nsa Toro 4To6bl NONYUNTL NULEH3MIO ¢ NoMoLbto Eltex Licence Manager, He06x04UMO BbINOHUTL
cnegywoume waru:

LWar 1. HacTpolite nogkayeHre K cepBepy SMLEH3NPOBaHNS:

ESBC-3200# configure

ESBC-3200(config)# licence-manager
ESBC-3200(config-licence-manager)# host address elm.eltex-co.ru
ESBC-3200(config-licence-manager)# enable
ESBC-3200(config-licence-manager)# end

LWar 2. MpumMmeHnTe KOHJIUrypauuio.

Mocne NpMMeHeHnsa KoHGIUrypaummn n obMeHa gaHHbIMU C CEPBEPOM /IMLIEH3MPOBAHUSI CTAHET A0CTyMNHA
NIMLEH3NSA, KOTOpPasl paclUMpUT BO3MOXHOCTM BaLLIEro yCTpoiicTBa.

© 15 npuHyanTensHoro 3anpoca k cepsepy NMMULEEH3MPOBAHKS MOXHO UCMO/Mb30BaTh KOMaHAay update
licence-manager licence.

LWar 3. Vicnonb3ys komaHay show licence-manager status, npoBepbTe cTaTyc noakntveHns K ELM-cepsepy:

ESBC-3200# show licence-manager status

ELM server type: root

Last request status: success

Last request to licence server: 2025-04-17 10:24:22
Next request to licence server: 2025-04-17 10:24:43

LLar 4. Vicnonb3ysi kKomaHay show licence, npoBepbTe HaMumne NMLEH3NI Ha YCTPORCTBE:

ESBC-3200# show licence

Feature Source State Value Valid from Expiries
ESBC Boot Active true - -
ESBC Boot Candidate true - -
ESBC-LIMIT-MAX-CALLS ELM Active 8500 -- --
ESBC-LIMIT-MAX-CPS ELM Active 400 -- --
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23.5 3arpyska u akTuBayus paiizioBo NMLEH3UN

3arpyska paiinoBoi nnueH3nn Yyepes web-nHtepdeinc onucaHa B pasgerne YrpassieHve yepes web-
VHTEpPelic HACTOALLEro pyKoBOACTBA.

[nsa 3arpy3sku nuueH3un yepes CLI BBeanTe O4HY U3 HMXEONUCaHHbIX KOMaH4,. B kayecTse

napameTpa <server> fo/keH ObITb YkasaH IP-agpec ncnonb3yemoro cepsepa. [ns 06HoBeHus ¢ FTP- nnn
SCP-cepBepa notpebyeTtcsi BBECTU UMs Nosb3oBaTens (napameTp <user>) 1 naposb (napametp <password>). B
kauecTBe napametpa <file_name> ykaxuTte ums daiina nuueH3nm, NOMeLLEHHOTo Ha cepaep (Npu
ncnosib3oBaHMn SCP HyXHO ykasaTb MosHbIi NyTe — Nnapametp <folder>). Mocne BBoga KOMaHAbl YCTPOCTBO
CKOMupyeT haiinl BO BHYTPEHHIO NaMATb, NPOBEPUT LE/TOCTHOCTb AaHHbIX Y COXPaHUT ero.

TFTP:

ESBC-3200# copy tftp://<server>:/<file_name> system:licence
FTP:
ESBC-3200# copy ftp://[<user>[:<password>]@]<server>:/<file_name> system:licence
SCP:
ESBC-3200# copy scp://[<user>[:<password>]@]<server>://<folder>/<file_name> system:licence
SFTP:
ESBC-3200# copy sftp://[<user>[:<password>]@]<server>:/<file_name> system:licence
Mpumep 3arpy3kn nuueHsnm yepes SCP:

ESBC-3200# copy scp://adm:passwordl123@192.168.16.168://home/tftp/licence system:licence
| R Kk kk ko kk kK k KRRk Rk KRRk Rk Kk kkkkkkkkkkkkk%x | 100% (670B) Licence loaded successfully. Please
reboot system to apply changes.

[nsa aktmBaumm MLEH3nM HeobXxoAMMO nepesarpysnTb YCTPOMCTBO:
ESBC-3200# reload system

Mocne nepesarpysky NPOBEPLTE, UTO JINLEH3NS aKTUBUPOBaHA:

Feature Source State Value Valid from Expiries
ESBC Boot Active true -- -=
ESBC Boot Candidate true -- -=
ESBC-LIMIT-MAX-CALLS File Active 8500 -- -=
ESBC-LIMIT-MAX-CALLS File Candidate 8500 -- -=
ESBC-LIMIT-MAX-CPS File Active 400 -- -=
ESBC-LIMIT-MAX-CPS File Candidate 400 -- -=
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24 YacTo 3agaBaeMble BOMPOChHI

He ypanocb nonyuntb mapupyTtbl no BGP n/unmn OSPF, ckoHurypupoBaHHbix B VRF. Coceacteo
yChnewHo ycTtaHaBNuBaeTcs, HO B 3anucu mapwpyTtoB B RIB oTkasaHo
%ROUTING-W-KERNEL: Can not install route. Reached the maximum number of BGP routes in the RIB

Heobxoanmo Bblgenntb pecypc RIB gns VRF, no ymonyaHuio oH paBeH Hynto. enaem aTto B pexume
KoHourypuposaHus VRF:

esbc(config)# ip vrf <NAME>

esbc(config-vrf)# ip protocols ospf max-routes 12000
esbc(config-vrf)# ip protocols bgp max-routes 1200000
esbc(config-vrf)# end

3akpbiBatotca ceccumn SSH/Telnet, npoxogawme yepes norpaHUYHbIA KOHTponnep ceccuii ESBC

[nsa nogaepxaHnsa ceccumn akTMBHOW HEO6BX0AMMO HacTpouTb nepedady keepalive-naketos. Onumsa oTnpasBku
keepalive HacTpanBaeTcs B knneHTe SSH, Hanpumep, ansa knenta PuTTY pasgen “CoeguHeHne”.

B cBOtO 04epesp, Ha NOrpaHNYHOM KOHTPOJIIEPE CECCUIE MOXHO BbICTaBUTb BPEMSI OXUAAHNSA [0 3aKPbITUS
HeakTMBHbIX ceccuii TCP (B npuMepe BbICTaB/eH 1 yac):

esbc(config)# ip firewall sessions tcp-estabilished-timeout 3600

Ha uHTepdeiice 6bin oTkntoueH firewall (ip firewall disable). Mocne BHeceHus 3Toro uHtepdheiica B
security zone, yaaneHns us koHcpurypauyum ip firewall disable n npumeHeHnsa nameHeHwmii — goctyn gns
AKTUBHbIX Ceccuii ¢ AaHHOro NopTa He 3aKpbl/ICA COrNlaCHO npasusiam security zone-pair

3meHeHns B KoHGurypauum Firewall 6yayT gelicTBoBaTh TO/BKO 415 HOBbIX CECCUI, COpoca akTUBHbIX
ceccwuii B Firewall He nponcxoanT. OTUMCTUTL akTUMBHbIE ceccum B firewall MOXHO komaHAO:

esbc# clear 1ip firewall session

Kak nonHoCcTbIO ouncTuThb KOHchurypauuio ESBC n kak copocuTb Ha 3aBOACKYIO KOHthurypauuio?

OuncTka KoHMrypaumm nponcxoauT nyTeM KonnpoBaHust NycToin koHdurypaumm B candidate-config n
npuMeHeHus ero B running-config.

esbc# copy system:default-config system:candidate-config
Mpouecc copoca Ha 3aBOACKYH KOHhMrypaLmo aHa/iornyeH.
esbc# copy system:factory-config system:candidate-config

B cnyyae HEBO3MOXHOCTU ayTEHTUMKALMM HA NMOrPaHNYHOM KOHTpOsiepe ceccuii (Hem3BecTeH NorvH/
naposib) KOHGMIypaLyo MOXHO C6POCUTL K 3aBOACKO CefyoLyM 06pa3oM:

1. [OXAATbCsl MOHOM 3arpy3ku yCTpoicTBa

2. 3akatb (hyHKUMOHabHY KHOMKY "F" Ha 15 cekyHa,

3. OoTNycTUTb (PYHKUMOHA/IbHYHO KHOMKY "F"

4. poxaaTtbecs MOSHOW 3arpy3kn yCTPOCTBa C 3aBOACKON KOHdMUrypaumeii
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Kak npuBssaTtb subinterface k co3gaHHbiM VLAN?

Mpu co3gaHum cab-nHtepdpeiica VLAN co3aaeTcs v nprBs3biBAeTCA aBToMaTnyecku (npsiMasi 3aB1CMMOCTb
nHaekc sub - VID).

esbc(config)# interface gigabitethernet 1/0/1.100
Mocne npuMeHeHUs MOXHO Habnaate MHPOPMaLMOHHbLIE COOBLLEHNUS:
2016-07-14T012:46:24+00:00 %VLAN: creating VLAN 100

EcTb N1 (pyHKUMOHaN B norpaHU4YHOM KOHTposnepe cepuu ESBC gna aHanusa Tpacuka?

B norpaHunyHbIX KOHTponnepax ceccuii cepum ESBC peannsoBaHa BO3MOXHOCTb aHa/IM3MPOBaTh Tpadiuk Ha
nHtepdencax us CLI. CHudbdgep 3anyckaeTrca komaHgor monitor.

esbc# monitor gigabitethernet 1/0/1

Kak HacTpouTb ip prefix-list 0.0.0.0/0?

Hwke npuBeaeH NpuMmep KoOHGUrypaumm npednKe-nncTa, paspeLuaroLlero npueM MapLupyTa no ymMonyaHmio.

esbc(config)# ip prefix-list eltex
esbc(config-plL)# permit 0.0.0.0/0

MNpo6eMa NPoXoXa4eHUsA aCUHXPOHHOTO Tpajuka

B cnyuyae opraHm3aumm cety ¢ acCMHXPOHHOW MapLupyTusaumei, Firewall 6yaet 3anpewars "HenpaBubHbIl
(owmGouHbIN)" BXxoaALMiA Tpadiuk (He OTKPbIBAOLLMIA HOBOE COEAMHEHME N HE NPUHAANEXALLNIA HUKAKOMY
YCTaHOB/IEHHOMY COEANHEHWNIO) N3 COOBPAXEHUIF 6e30NacHOCTY.

Paspewatoliiee npasuno B Firewall He pelunT noctaeneHHyto 3agady Ans Nog06HbIX CXEM.

PewnTb 3a4a4y MOXHO, OTKMoumnB Firewall Ha BXxoaHOM MHTEpdelice:
esbc(config-if-gi)# ip firewall disable

Kak MOXXHO COXPaHUTb JIOKaJIbHYIO KOO KOH(UTypauun NorpaHUYHOro KOHTpossiepa ceccuii?

Ecnn HeobxoaMMo ckonmMpoBaTh TekyLUyto running unn candidate — koHMrypawymio Ha caMoM MOrpaHNyYHOM
KOHTPO/1/1epe Ceccuini — MOXHO BOCMO/1b30BaTbCS KOMaHAO0l COpY C yKa3aHMEM B KQ4eCcTBE UCTOYHMKA
KkonmpoBaHus "system:running-config" nnm "system:candidate-config”, a B kauecTBe Ha3HauyeHus1 — chaiin B
pasgene "flash:data/".

esbc# copy system:candidate-config flash:data/temp.txt

Takke cywecTByeT BO3MOXHOCTb KOMMPOBaHWSA paHee COXPaHEHHbIX KOHhMIypauMoHHbIX haiinos
(aBTomaTnueckn n3 pasgena flash:backup/ nnu Bpyunyto us pasgena flash:data/) B candidate-koHcpurypaumio:

esbc# copy flash:data/temp.txt system:candidate-config
esbc# copy flash:backup/config_20190918_164455 system:candidate-config
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25 MpunoxeHne A. Packet Flow

+ MNopsAfok 06paboTKN BXOASALLEr0/UCXOAALWEro Tpagurka CEeTEBbIMU CTyX6ammn NorpaHNYHoro
KOHTponnepa ceccuin ESBC

+ MNopsAaok 06paboTKM TPaH3UTHOTO Tpadrka CeTeBbIMIN Cy)X6amu NOrpaHNyYHOro KOHTPOsI/Iepa ceccuii
ESBC

25.1 Mopsaaok o6paboTKM BXoasLwero/ucxogsaiiero Tpacuka cetreBbiMuU CnyXxoéamm
norpaHM4YHOro KoHTponnepa ceccui ESBC

Ingress ) ® ze ) ® Egress
Input Traffic Output Traffic
Local process

Tabnmua 1 — MNMopsagok 06paboTku BXxogALero Tpaguka

LWar OnucaxHue

1 BbinonHeHune doyHkumii ACL Ha Bxoasiwem Tpadmke

2 BbinonHeHne goyHkUpmii QoS (orpaHuyeHre nonockl NPONycKaHus, Knaccudmkaums u T. 4.)

3 BbinonHeHue goyHkuuin DOS defense’. Ha gaHHOM aTane BbINOHATCA (OyHKLUMM 3aLuTsl oT DDOS 13

pasaenos firewall screen dos-defense, firewall screen spy-blocking, firewall screen suspicious-packets
4 WHcnekTnpoBaHue naketa cepercom IDS/IPS B pexume service-ips monitor’

5 OTtkntoueHne doyHkumii Firewall komaHgoli ip firewall disable. PaspelueHue Tpadmka nckiouaet npoBepku Ha
3Ttanax 6,13, 15

6 BbinosniHeHWe npaBun mexay 3oHamu any/self

7 BbinosHeHne gedparmeHTalmm naketa

8 BbINonHeHne HavyasibHbIX QyHKUMIA BRAS (MHMUManusaums coegmHeHuit, ceccuin)’

9 BbinonHenne HTTP/HTTPs npokcu’

10 ®yHkumn Destination NAT'

11 Routing Decision (FIB)

12 BbinonHexune yHkumii DOS defense’. Ha aTane gaHHOM aTane BbINOMHSAKTCS crneunguyHbie qyHKLMK

3awuTel oT DDOS 13 pa3genos firewall screen dos-defense, firewall screen spy-blocking, firewall screen
suspicious-packets:

ip firewall screen suspicious-packets large-icmp
ip firewall screen dos-defense winnuke

ip firewall screen spy-blocking port-scan

13 BbINO/IHEHWE NpaBW/ MeXAay Nosb3oBaTenbCKuMm 3oHamu / self
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Pa3speLueHue cryxe6Horo Tpadmka knacrepa’
Mepepaua naketa s DPI

Mepepnaya naketa B Netflow/sFlow (Ingress)’
Mepepaua naketa B Antispam’

IPsec (decode)’. Mocne BbINOMHEHMs 3TOTO LLAra NPOMUCXOAUT Nepexo K n.3

Tabnuua 2 — Mopsiaok 06paboTkn ncxoasuwero Tpaguka

Llar

10

OnucaHue

Local Policy Based Routing’

Route Decision

Mepepaua naketa B DPI'

tep adjust-mss’

Netflow/sFlow (Egress)’

BRAS (a15 ucxoasaLmx naketos)’
BbinonHeHve dyHkuuin Source NAT!
IPsec (encode)’

BbinosiHeHne parmMeHTaummn nakeToB

BbinosnHeHve thyHKumii QoS (orpaHuyeHve Nosiockl NPonycKkaHus, knaccudukauus u 1. a.)

1,U,aHHaFI beHKLl'VIFI BbIMNO/THAETCA TOJIbKO MPU HaTn4nn H806XO,EI|I/IMI:IX HaCTpoOeK.
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25.2 TMopsagok 06paboTKN TPAH3UTHOrO TpadrKa ceTeBbIMU CNYXX6amMU NOrPaHUYHOrO

Ingress

KOHTponnepa ceccuin ESBC

Forward Traffic

Egress

Tabnmua 3 — MNMopsgok 06paboTkn TpaH3UTHOIO Tpaduka

LWar

10

11

12

OnucaHue
BbinonHeHne dpyHkumin ACL Ha BxogsLiem Tpaduke
BbinosiHeHne dyHKumii QoS (orpaHnuyeHne nosockl NponyckaHus, knaccudmkaums v T. 4.)

BbinonHeHue dyHkuuin DOS defense’.

Ha paHHOM 3aTane BbINosnHATes dyHKumm 3awmTbl oT DDOS 13 pasgena firewall screen dos-defense,
firewall screen spy-blocking, firewall screen suspicious-packets

OTtkntoueHne doyHkumii Firewall komaHaoli ip firewall disable. Pa3speliueHne Tpadomka UckoYaeT NpoBepKm
Ha aTtanax 5,15, 16

BbinosiHeHWEe NpaBun Mexay Nonb3oBaTeIbCKUMU 30HamMK / any
BbinonHeHne gedparmeHTaummn nakera
BbINOMHeHWe HauyasibHbIX PyHKUMI BRAS (MHMUManu3aums coeauHeHuit, ceccuii)’

PaspelleHune Tpaduka, MICXOASLLIMIA NOPT KOTOPOro voice-port. PaspelueHne Tpaduka BK/IOHYAETCS TOMbKO B
Cny4yae Ha/Imumsi HaCTPOEHHOrO voice-port.

BbinonHexne HTTP/HTTPS npokcu'
dyHKkummn Destination NAT'
Policy Based Routing

Routing Decision (FIB)

Ecnu nakeT nepeg, nepegayeii Heo6xo4MMo 06paboTaTh NPOTOKOIOM 60/1e€ BbICOKOrO YPOBHS, BbINMOMHAKTCS
cneaywolme aeincTems:

12.1

BbinonHeHue dyHkuuit DOS defense’.

Ha aaHHOM aTane BbINONHAKTCS cneuuduuHble doyHKUMKM 3awmTsl oT DDOS 13 pasaenos firewall screen
dos-defense, firewall screen spy-blocking, firewall screen suspicious-packets:

ip firewall screen suspicious-packets large-icmp
ip firewall screen dos-defense winnuke

ip firewall screen spy-blocking port-scan
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12.2

12.3

12.4

12.5

13

14

15

16

17

18

19

20

21

22
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OonucaHue

Mepepaua naketa B DPI’
Mepepnaua naketa B Netflow/sFlow (Ingress)’
Mepegaua naketa B Antispam’

IPsec (decode)’.

Moc/e BbINOMHEHNSA 3TOTO Lara NPOUCXOAMUT NEPexop K n.3
tcp adjust-mss’

BbinonHeHue dyHkuuin DOS defense’.

Ha gaHHOM 3Tane BbINOMHAKTCSA cneunduyHble dyHKUMKM 3awmTel oT DDOS 13 pasgenos firewall screen
dos-defense, firewall screen spy-blocking, firewall screen suspicious-packets:

ip firewall screen suspicious-packets large-icmp
ip firewall screen dos-defense winnuke

ip firewall screen spy-blocking port-scan
BbinonHeHne npaBun MexXxay cneyuanbHbIMy 30HaMu, any/any
Mepepaya naketa B DPI’

PaspelleHune Tpaduka, MCXoAsLLIMIA NOPT KOTOPOro voice-port. PaspelleHne Tpaguka BKIOHYAETCS TOMbKO B
C/lyyae Hamumsa HaCTPOEHHOro voice-port.

Netflow/sFlow (Egress)’

MHcnekTuposaHue nakeTa cepencom IPS/IDS B pexxume service-ips inline’
BRAS (o115 ucxoasaLimx naketos)’

BbinonHeHue dyHkuuit Source NAT'

IPsec (encode)’

Ecnv Heobxoanmo WwndgpoBaHme, TO NOC/e 3TOro NpoLecca, BbINOHAKTCA criegyoume onepaumm:

221

22.2

22.3

224

22.5

Mepenaua naketa B DPI’

tep adjust-mss’

Netflow/sFflow (Egress)’

BRAS (5151 Mcxoasilmx nakeTos)

BbinonHeHue dyHkuuin Source NAT'!
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ESBC-3200, vVESBC. PyKoBOZACTBO MO 3Kcniyaraunm

LWar OnucaHune
23 BbinosHeHWe hparMeHTaLmMmn nakeTos
24 BbinoniHeHne dyHKumii QoS (orpaHuuyeHne nosockl NPonycKaHus, knaccudmnkaums 1 T. a.)

1 laHHas dhyHKLMS BbIMOHSETCS TOMBKO NPK HAIMYUU HEOBXOANMbIX HACTPOEK.
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TEXHNYECKAA NMOAAEPXKA

[nsa nonyyeHns TEXHNYECKON KOHCYNbTauMmn no Bonpocam akcnayaraumm obopygosaHus OO0
«Mpeanpusatue «/ITEKC» Bbl MOXeTe 06patuTbCs B CEPBUCHBIN LLEHTP KOMNaHUN:

dopma obparHoin cBA3Mn Ha caiTe: htips://eltex-co.ru/support/
Servicedesk: hitps://servicedesk.eltex-co.ru

Ha ochuumanbHOM caliTe KOMNaHUn Bbl MOXETE HalTN TEXHUYECKYIO JOKYMEHTALMIO 1
nporpamMmmHoe obecneyeHne ans npoaykuum OO0 «[IMpeanpusatue «ANITEKC», 06patutbes k 6ase
3HaHWI, OCTaBUTb UHTEPAKTUBHYHO 3aBKY:

OdmuymanbHbIin cant komnaHum: hitps://eltex-co.ru
Basa 3HaHuiA: https://docs.eltex-co.ru/display/EKB/Eltex+Knowledge+Base

LleHTp 3arpy3ok: hitps://eltex-co.ru/support/downloads


https://eltex-co.ru/support/
https://servicedesk.eltex-co.ru/
https://eltex-co.ru/
https://docs.eltex-co.ru/display/EKB/Eltex+Knowledge+Base
https://eltex-co.ru/support/downloads/
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