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KPATKOE COAEPXAHME NPE3EHTALUU (1 U3 3)

1. O630p mogenbHoro psaga BSR Juniper MX
= High-end (MX240, MX480, MX960)
= Mid-range (MX5, MX10, MX40, MX80)

2. NoHaTne “cepBucHas mogenb” (service model)
» CtaHgaptel Broadband Forum (TR101, TR101 Issue 2)
= OnpegeneHne Habopa npeaocTaBnsgeMbIX CEPBUCOB
» Bulibop cxembl pacnpegenenma VLAN (1:1, N:1)

» Belbop meToaoB co3gaHust aboHeHTckom ceccumn (PPPoE, DHCP,
static-subscribers)
= ineHTudbmnkaums aboHEHTOB U CEPBUCOB
» Pe3epsBuposaHne BSR
= Bbibop npotokonos AAA (RADIUS, RADIUS CoA, DIAMETER)
= |nline jFlow (IPFIX) nnn RADIUS/DIAMETER *“per-service accounting”
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KPATKOE COAEPXAHME NPE3EHTALUU (2 N3 3)

3. lNpakTnyeckasa peannsauns BbibpaHHOW CEPBUCHOW MOOENN
Ha BSR Juniper MX
= [InHammndeckmne nNHTepdencsbl
= VLAN 6e3 ncnonb3oBaHna gemyrnstunnekcmposaHus no VID

= VLAN c ucnonb3oBaHuem gemynstunnekcmposanud no VID (aka VLAN
DEMUX)

= PPPOE
= DHCP (relay, relay proxy)

» [P DEMUX (gemynbtunnekcupoBaHue no IP-agpecy NCTOYHMKa nn
Ha3Ha4YeHns)

= [lnHamunyeckne npopunu (aboOHEHTCKME CEPBUCHI)
* icnonb3oBaHue napamMmeTpoB (CUCTEMHLIE, MOSb30BaTENbLCKUE)
= CtaTtunyeckme aboHeHTbI (Static-subscribers)
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KPATKOE COAEPXAHME NPE3EHTALWUU (3 U3 3)

3. lNpakTnyeckasa peannsauns BbibpaHHOW CEPBUCHOW MOOENN
Ha BSR Juniper MX (npogormkeHune)
= AAA onsg ayteHTUdomnkaumm un y4eTa.
= RADIUS
= AAA Ons AMHamMmn4eckoro ynpasneHnst aboOHEHTCKMMM cepBUCaMM.
= RADIUS CoA
= JUNOS CLI
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OFFTOPIC: CIMTUCKU PACCBIJTIKA MOCKOBCKOI'O
MPEOCTABUTEJIbCTBA JUNIPER NETWORKS, INC.

XoTuTte ObITb B Kypce cobbITUN, Kacatowmxca kKomnaHum Juniper
Networks, obopynoBaHusi, nporpaMmmMHoro obecneyeHma?

XoTuTe nony4yarb npurrawweHns Ha ceMUHapbl AN TEXHUYECKUX
cneymanucToB, BbICTaBKWU, NPOBOAMMBIE C y4acTuem Juniper
Networks?

[MognuunTechb Ha CNMCOK pacCbIfKM MOCKOBCKOIO
npeancTtaBMTENbCTBa KOMNAaHMM Ha cante http://www.|-hub.ru!

B HacToALLWIA MOMEHT AOCTYMHbI CAeaYoLMe CMUCKN PaCChINnKK:

= ext-rus-sp-customers@j-hub.ru — cnncok paccbinku ans
TEXHNYECKUX CneynarnimcTtoB onepartopoB CBA3MN.

= ext-rus-sp-partners@j-hub.ru — cnnucok paccbinku ans
TEXHUYECKUX CreLnanmcToB KOMMNaHUn-napTHEPOB, paboTatoLwmx ¢
oriepaTtopamu CBSA3MN.
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OFFTOPIC: CIMTUCKU PACCBIJTIKA MOCKOBCKOI'O
MPEOCTABUTEJIbCTBA JUNIPER NETWORKS, INC.

Ecnn y Bac ecTb Kakne-nmbo BONpockl No0 000pyaoBaHUIO
Juniper Networks, Inc., He cBA3aHHbIE C TEXHNYECKON
noaaepXKou,— NULLNTE Ha CMNUCOK paccCbIfiku ask-moscow-
se@juniper.net.
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OB30OP MOAEJIbHOI'O PAOA BSR
JUNIPER MX



CEPBUCHbIE MAPLUPYTU3ATOPbI MX240, MX480,
MX960 (1 U3 2)

XopoLulo 3apekomeHaoBaBLLee Cebs peLlieHre ans pasfimyHbIX
npumeHeHun (ASBR, mapLupyTtmnsartopsl aapa, metro-Ethernet u

T.4.).

[na nonHoueHHoM paboTbl B kadecTBe high-end BSR
pekoMeHOyeTcs yCcTaHoBKa bornee nponssoamtensHoro RE
(Mmoayna ynpasneHus), a uMeHHo RE-S-1800 1 nnuHenHbIX KapT
Ha 6a3e Habopa Mukpocxem Trio ¢ nogaepKKon paclUMPEHHOro
ynpasneHuns odepenamm, Hanpumep: MX-MPC2-3D-EQ.

Kaxxgasa nuHenHasa kapta MPC2 (c AByMs KOMMnekTamm
Mukpocxem Trio) nogaepxmeaet go 64000 nornyeckmnx
NHTEpdeNcos, YTo, B 3aBUCUMOCTH, OT BbiIOpaHHON peanu3auum
CepBUCHON Moaenn, MOXeT cocTaBnATb BnfoTb 4o 64000
akTuBHbIX aboHeHTOB ¢ 256000 nnu 512000 o4epenen (o
BOCbMM ovepenen Ha aboHeHTa).
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CEPBUCHbIE MAPLUPYTU3ATOPbI MX240, MX480,
MX960 (2 U3 2)

B HacToAWMM MOMEHT MakCuMarbHOE KONMNYEeCTBO NTOMMYECKUX
NHTepdgencos Ha waccu — 128000.
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CEPBUCHbIE MAPLWUPYTU3ATOPbI MX5, MX10,
MX40, MX80

Ob6was moaynbHas nnargopma Ha ocHoBe MX80:

= OcHoBaHa Ha Habope Mukpocxem Juniper Trio (TOYHO Takon-xe
PFE kak un Ha high-end mogensx).

» [Mogoepxka oo 16000 nornyecknx NHTepdencos.

* BO3MOXXHOCTbL YCTAaHOBKUM NpakTuyeckn nobdoro goctynHoro MIC
onga nnatdopmbl Juniper MX (CNUCOK MOXHO YTOYHUTL Ha canTe).

= BO3MOXXHOCTb YyCTaHOBKU cepBuUcHoOro PIC* onsa pacwmpeHms
dyHKkumnoHana (nogaepxka NAT N:1, HTTP redirect, u T. n.).

* YnpasnsawLiasi NocKoCTb MapLupyTusaropa pabortaeT Ha b6ase
apxutekTypbl FreeScale (B otnnumne ot ctaHgapTHbix RE ana MX).

= BO3MOXXHOCTb MOCTENEHHOIO HapaLLMBaAHUS MOLLHOCTU NYTEM
pa3bnokMpoBKM HEQOCTYMHbIX CITOTOB UM BCTPOEHHbIX MOPTOB
10G Ethernet ¢ noMOLL b YCTAHOBKM JOMNONMHUTENBHbIX NIULEH3NNA.

* BO3MOXXHOCTbL paboThbl C MOSTHOCTLIO Pa3bnoKMpPoOBaHHLIMU NOPTaMM
6e3 nuueHann B TeveHmne “grace period” (30 gHewn).

* Mo mepe JOCTYMHOCTY s 3aKasa
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CEPBUCHbIE MAPLWUPYTU3ATOPbI MX5, MX10,

MX40, MX80

Tuvn waccu O6wan éMKocTb MIC SLOTO MIC SLOT1 BcTpoeHHble
nopToB nopthbl 10G
Ethernet
[ocTyneH,
yCTaHOBNeHa
MX5-T 20Gbps kapta MIC- 3abnokupoBaH | 3abnoknmpoBaHbl
3D-20GE-
SFP
HocTyneH,
yCTaHOBNeHa
MX10-T 40Gbps kapta MIC- HocTyneH 3abnokmpoBaHbl
3D-20GE-
SFP
HocTynHo oBa
MX40-T 60Gbps [ocTyneH HocTyneH nopta u3
YeTbIpEX
MX80-T 80Gbps [ocTyneH HocTyneH HocrynHel Bce

YyeTblpe nopTa
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NTMUEH3NPOBAHUE OOCTYNMHOM EMKOCTHU OS
CEPBUCHbIX MAPLWWPYTU3SATOPOB MX5, MX10, MX40

Tun waccwu Bua nuueH3uun Pa3bnokunpyemas hyHKLMOHANbLHOCTb
MX5-10-UPG MIC SLOT1
MIC SLOT1 coBMeCTHO C ABYMS
MX5-T MX5-40-UPG dmkcupoBaHHbIMM nopTamu 10G Ethernet
Bo3MoXXHOCTb ncnonb3oBaHmsa MX5-T kak
MX5-80-UPG norHoueHHoro MX80-T
MX10-40-UPG [Ba dukcmpoBaHHbIX nopta 10G Ethernet
MX10-T MX10-80-UPG Bo3moxxHoCTb ncnonb3oBanus MX10-T kak
nonHoueHHoro MX80-T
MX40-T MX40-80-UPG Bo3moxxHoCTb ncnonb3oBanus MX40-T kak

nornHoueHHoro MX80-T
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CEPBUCHAA MOAEJIb (1 3 2)

CepBuUcHOM Moaernbio Ha3biBaeTcst HAbop abOHEHTCKUX
CEPBMCOB U CXEM UX NPEOOCTaBMNEHMS.

CepBuCHblE MOOENN, B OCHOBHOM, YHUKaNbHbI A8 KaXXO0ro
orneparopa, No-aToMy Kaxgoe pellueHne no goakTuyeckou
peanusaunn nHanBuAayarnbHO.

B cnyyae HeobxoanmocTu B 6onbLuen rmokocTn 0bbI4HO
yXydLwaeTcs MacwTabupyeMocTb U BO3pacTaeT CIOXHOCTb
pelwenuns. [1na paspaboTkn onTumManbHON KOHLEMLUUN
HeobxoAuMo 3HaTb BCE BO3MOXHbIE METOAbI peanuniaaunu,
Hanpumep, B OC JUNOS cyLiecTByeT HECKOMNbKO pasfnmnyHbIX
BapMaHTOB AMHAMWUYECKOro yrpaBreHns aboHEHTCKUMU
cepBucamMmu, Kaxabl U3 KOTOPbIX MMEET CBOU NpenmMyLLiecTea u
HegoCcTaTKN.
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CEPBUCHAA MOAEIJIb (2 A3 2)

CyulecTByeT Habop cTaHOapTOB MO KOTOPbIM PEKOMEHAYETCS
pa3paboTka cepBUCHbIX Mogernen. OcHoBHbIM anst Ethernet
ceTen aBndeTcs 4OKYMEHT, BbiMyLeHHbIM KomnTeToM Broadband
Forum: TR-101 (Techical Report number 101).

B HacToAWmMM MOMEHT aKTyasibHbIM SBIAETCA BTOPOU BbINYCK
naHHoro ctaHagapTta (TR-101 Issue 2), koTopbin Obln
onyo6nukosaH B 2011 roay.

BSR Juniper MX nogaepxnatot 00MnbLLUMHCTBO peEKOMEHaaLNN
N TUNOBbIX pelleHn, onncaHHbix B TR-101 Issue 2.

[1pn peanusaymn cepBUCHbIX MOAENEN onTUMaribHeEE BCEro
crnenosaTb AAaHHOMY OOKYMEHTY U APYrMM aHanormyHbIm
ctaHgaptam Broadband Forum, Hanpumep ana GPON.
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ONPEOENEHUE HABOPA NPEOOCTABNAEMbIX
CEPBUCOB (1 U3 2)

[lepen npakTnyeckom peannsaunen cepBMCHOU Mogenu
Heobxoanmo onpeanennuTbs Habop NpeaocTaBrAeMbIX CEPBUCOB.

TrnoBou BapuaHT anga peanusauuu:
» Broadband Internet access (INET) — PPPoOE.
» Tiered Internet access (aka “zonal” policing/accounting).
= Broadcast video (IPTV) — DHCP.
= Voice-over-IP (VolP) — DHCP.
» Video-on-Demand (VoD) — DHCP.

[1ns kaXxgoro n3 cepBUCOB TakXe HEODXOAMMO NOHATb OOLLYHO
CXeMy rnpegocTaBneHnsa 3Toro cepsuca. Hanpumep:
MapLupyTHasa nHdopmauua, Heobxoaumasi ans paboTbl cepBuca
VOIP MOXeT BblAENATLCA B OTAENbHYIO Tabnuuy
mvapwipytusaumnm (VRF).
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ONPEOENEHUE HABOPA NPEOOCTABNAEMbIX
CEPBUCOB (2 U3 2)

OTO BNEYET 3a cobon TpeboBaHue Kk npumeHeHuto |IP DEMUX
(T.e. ucnonb3dyeTcsa aemyrnerunnekcmpoBaHue no IP agpecy
NCTOYHMKA NN Ha3Ha4YeHNs) NHTEPAENCOB B Crly4Yae Moadenu
pacnpegenenna VLAN 1:1, yto B CBOIO o4vepenb yMeHbLUaeT
MacLTabnpyemocTb obLiero pewweHmns (T.K. KOIMYECTBO
aKTUBHbIX MHTEPJENCOB Ha CEPBUCHOM MapLUpyTn3aTope
yOaBanBaeTCcs).

[Tocne yTBepxaeHust Habopa n obLien cxembl NPeaocTaBeHUS
CepBUCOB HEODXOAMMO OMnpenennTb CXeMy pacnpenerneHums
VLAN.
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BbIBOP CXEMbI PACMPEAENEHUA VLAN (1 U3 2)

CtaHpgaptom TR-101 Issue 2 onpeaerneHbl cnegyroume CXxemMsbl
pacnpenenenna VLAN gnst aboOHEHTOB UM CEPBUCOB:

» 1:1 aka C-VLAN (Customer VLAN)*. B gaHHOM criy4yae
ycTaHaBnmBaeTca ogHo3Ha4yHoe cooTBeTcTBme mexay C-VID um
aboHeHTCKMM nopToM. Bce gocTynHble cepBuChl NpeaocTaBnaAnTCA
B 9ToM VLAN (BKntovasa cepsuc “Broadcast Video”, ang
TPaHCNOPTUPOBKN OaHHbLIX KOTOPOro NPUMEHSIETCA MHOroaapecHas
pacchblfika).

= N:1 aka S-VLAN (Service VLAN)*. B gaHHOM crniy4ae obbI4HO
yCTaHaBNMBAETCA COOTBETCTBME MeEXAY rpynnon aboHEHTCKNX
ceccui, noanmcaHHbIX Ha onpeaeneHHbIn CEPBUC N HOMEPOM S-
VID. Takke BO3MOXEH BapuaHT NnomMeLLleHnsa BceX aDOHEHTCKMX
ceccumn B eanHbin VLAN BHe 3aBMCUMMOCTM OT cepBuca (He
peEKOMeHOYEeTCA K MCMOSIb30BaHUIO).

* TepMmuHonorusa komnadum Juniper Networks, Inc.
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BbIBOP CXEMbI PACMPEAOENEHUA VLAN (2 U3 2)

B 3aBMCUMOCTU OT CITIOXXHOCTU peLLEHNA OOMEH AaHHBbIMU MeXay
Access Node n CPE moxeT ocywiectBnaTbca Ethernet
dopenmammn kak ¢ 802.1Q 3arosioBKOM Tak 1 6es.

PasgeneHne cepsucoB B mogenu N:1 ocyLlecTBnAeTca Ha
Access Node npu nomowin aHanmaa nons EtherType nnbo
3arofioBKOB MPOTOKONOB O0Mnee BbICOKOro YPOBHA.

[na onTtummnsaumm TpaHcnopTa AaHHbIX C NPUMEHEHUEM
MHOroagpecHoOn pacchifnku pekoMeHOyeTca BblaeneHne
oTaenbHoro gonosniHutensHoro S-VID aka MC-VLAN (Multicast
VLAN)*. “MogomelwunsaHmne” multicast B C-VID ocyulecTBnsercd
Ha Access Node npu nomolm TexHorosorum Multicast VLAN
Registration B pexxnme proxy, nMbo aHanorn4yHowu.

* TepmuHonorua komnanum Juniper Networks, Inc.
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METObl CO30AHUA ABOHEHTCKUX CECCUN

BSR JUNIPER MX noggoep>nBaeT cnegyroLwime Mmetoabl
co3aaHna abOHEHTCKUX CECCUN:
= PPPOE.

= DHCP (local, relay, relay proxy).
= Static Subscribers (¢ BO3MOXHOCTbIO AMHAMUYECKOro ynpaslieHns
abOHEHTCKMMUN cepBUcCammu).

= Packet Triggered Subscribers (PTSP) — Tpebyetca Hannume MS-
DPC (MOXXHO YacTU4YHO COMYyNMpoBaTb Npu NOMoOLLM static
subscribers).

Bo3moxkHa kombuHauma PPPOE n Heckonbkux DHCP ceccun B
ogHoMm VLAN (anHamMun4yeckom nnm ctaTU4ecKkom).

[Ona kaxxgon aboOHEHTCKOW CECCUM MOXHO akTUBMpOBaTb A0
OEeCATU cepBUCHLIX npodunen (0bblMHO HEODXOAMMO TPU-
yeTbIpe).
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BbIBOP NMPOTOKOJIOB AAA (RADIUS, RADIUS CoA,
DIAMETER)

Ona ayteHTndmnkaumm, astopmsauymm n ydeta BSR Juniper MX
noggepXxXmBaeT Bce OCHOBHbIE NpoToKonbl AAA:

= RADIUS (ans ayteHTudukaumm aboHEHTCKUX MO0 CepBUCHbIX
CecCun, a Takke y4eTa).

= RADIUS CoA (ons guHammnyeckoro yrpasrieHnsi abOHEHTCKUMU
cepsucammn).

» DIAMETER (gns guHamum4yeckoro ynpasneHnst aboHEHTCKUMU
cepBucamMu 1 y4yeTa). B HacTosaWwmMn MOMEHT ANsa AaHHOIo
NpoToKosa nogaepxuneatotcs asa rnpunoxenma: JSRC n Gx-Plus.
icnonb3oBaHue npotokona DIAMETER u npunoxenumna JSRC —
onTUMAarbHbIN U PEKOMEHAOYEMbIN METO, 0ONnagaroLLunim
HanbosnbLUen rMbKOCTbIO.
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WOEHTUDOUKALUA ABOHEHTOB U CEPBUACOB

Ons noeHtndmnkaumm aboHEHTOB 1 CEPBUCOB BO3MOXHO
NCcnonb3oBaHMe PasfnnUYHbIX KOMOMHaUNK cnegyrowmx METOO0B:

22

ma nonb3oBartens u naponb (PPPoE) nocne 3aBeplueHns gasbl
PPP LCP (PAP, CHAP, n T.n.).

[Mone PPPOE Line-ID B naketax PADI/PADR.
[Mone PPPoOE Service-Name B naketax PADI/PADR.

DHCP onuwnsa Homep 60 B naketax DHCPDISCOVER
(NpumeHsaeTca ana pasgenexHus cepsrcos, Hanpumep VolP n VoD).

DHCP onuwnsa Homep 82 B naketax DHCPDISCOVER
(NMpumMmeHsaeTcs ansa onpeaeneHns ToOYKN NogKntveHnsa aboHeHTa).

Homep(a) C-VLAN/S-VLAN (kombuHauma ns geyx VID nossonser
OLOHO3HA4YHO onpeaennTb TOYKY nogkroyeHnsa aboHeHTa, S-VID —
cepBuC).

MAC-agpec UCTOYHUKaA.
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INLINE JFLOW (IPFIX) UITU RADIUS/DIAMETER “PER-
SERVICE ACCOUNTING”

B 3aBncuMocCTu OT paspaboTtaHHoro peweHnss BSR Juniper MX
npenocTaBnseT pasrnmyHble BO3MOXHOCTU MO YYETY
abOHEeHTCKOro Tpaduka:

* |nline jFlow (B doopmarte IPFIX (RFC5101)) — noooepxneBaetcs
cpeactBamu Trio PFE 6e3 gononHUTENBLHOrO CEPBUCHOIO MOAYNSI.

= RADIUS/DIAMETER “per-service accounting” — gnsa noboro
aKTUBHOIO cepBuca BO3MOXeEH COOp CTaTUCTUKM NOCPEACTBOM
aBTOMaTU4eCKM co3gaBaeMoro cyeTymka (_ junos-dyn-service-
counter) B nakeTHoM dounbTpe (KroyYeBoe CrioBo “service-
accounting”), onpegeneHHoM ansa gaHHOro cepsuca, C
nocreayoLlen oTCbINTIKoOM MHpopmMaLun No COOTBETCTBYOLLEMY
AAA npoTokony ¢ 3agaHHbIM MHTepBasnomMm. PekomeHayembii
METOL.
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PESEPBUPOBAHUE BSR (1 N3 3)

T.k. BSR obcnyxunsaet Tbicaum nnu gaxe AecsaTku TbiCaY
abOHEHTOB — HEU3DEXHO BO3HUKAET TpeboBaHMe o
pe3epBUPOBaAHMUIO.

TnoBbIM U pEKOMEHAYEMbBIM PELLEHNEM SIBMNSIETCA YCTAHOBKA
OBYX YCTPOWCTB U OpraHm3auns egmHoro LmpokoBeLllaTenbHoro
OOMeEHa MeXxay COOTBETCTBYHOLWNMU UHTepdencamm aTnux BSR.
bnarogapsi Tomy, 4to npotokonsl DHCP n PPPoE pacceinatot
3anpocbl Ha ycTaHoBNeHUe aboOHEHTCKOM ceccun
(DHCPDISCOVER, PADI) Ha wmnpokoBeLlaTernbHbIEe agpeca,
pe3epBupoBaHME N pacnpeneneHmne Harpy3sku (T.K. 3arpyska
NTIMHEWNHON KapTbl C POCTOM KonunyectBa abOHEHTCKMUX CECCUN
yBenuymBaeTcsl) pabotaeT aBTomaTnyeckn, 6es
AOMNONMHUTENBbHbBIX HACTPOEK.
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PESEPBUPOBAHWE BSR (2 3 3)

[lepekntoyeHne aboHEHTOB B crydae oTkasza BSR unn nuHenHoun
KapTbl NPOMUCXOANT AOCTAaTOYHO ObICTPO WU, YaCcToO, HE3AMETHO
Ons TUNUYHOro NMosib3oBaTerns, Npu ycrnosum paboTbl Kakoro-
nnbo n3 mexaHnsmoB keepalive ana IPoE nogkntovyeHuin (PPPoE
ceccumn, oDbIYHO, UCMOSb3YIOT MEXaHU3Mbl, BCTPOEHHbIE B
npotokon PPP n He TpebytoT 4ONONHUTENBHOM HACTPOUKN).

B kauvectBe mexaHn3amoB keepalive ansa IPOE BO3MOXHO
ncrnosib3oBaHue (B 3aBmMcumMocTun ot nogaepxkm B CPE n BSR):

= Unicast ARP (pekomeHOyeMbin MeTof, noka HegocTyrneH BFD).
* YKOpo4eHHbIN nHTepBan lease time ana DHCP.

= BFD.

Ethernet CTP (Configuration Testing Protocol).
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PESEPBUPOBAHWE BSR (3 N3 3)

B kKayecTBe ansrepHaTuBbl, AN19 3KOHOMWUU apPeCcHOro
NPOCTpaHCTBa W YNPOLLEHUA aaMUHNCTPATUBHOM
COCTaBNAKLWEN, BO3MOXXHO PaCcCMOTPETL NPUMEHEHNE
OTHOCUTENbBbHO HOBOWM TexHonormn Juniper Networks —
“BUpPTYanbHOE Wwaccu”, Npm KOTOPOM HECKOSTbKO YCTPOMUCTB MOTYT
ObITb 00beanHEHBI B OAHO BUPTYyarbHOEe (HEOOX0aMMO
NPOKOHCYITUPOBATbLCA C CUCTEMHBIMU NHXXEHEPaMU
MOcKoBcKkoro npeactaButenbctBa Juniper Networks nnn JTAC
ans y4eTta BO3MOXHbIX orpaHnyeHuin n soibopa sepcun OC
JUNOS).
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AOONOJIHATEJNIbHbIE BO3MOXHOCTU BSR JUNIPER
MX

13 none3Horo oononHUTENbLHOro yHKUMoHana Ha nnatgopme
Juniper MX MOXHO OTMETUTbL BCTPOEHHbIE CpeacTBa Mo
obHapyxeHunto DD0OS 1 nogo3puternbHoro Tpaduka (suspicious
flows detection). [laHHbIE BO3MOXXHOCTW BKJTHOYEHbI MO
YMOIT4YaHUIO U NO3BONSOT aBTOMaTUYECKN BrTIoKMpoBaTb
HeXenaTtesbHbIN TpaduK 1 3almuaTb yNpasnsaoLWyo NI0CKOCTb
MapLupyTmnsaTtopa oT neperpysku.
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NMPAKTUHECKAA PEAJIUSALINA
CEPBUCHOU MOLEJIU



YCNNOBHbIE OBO3HAYEHUA

B npumepax wabnoHoB KOHUrypaunm NCnonb3yoTcH
cneaywoLine ycrioBHole 0603HaYeHUS:

= $junos-... — BcTpoeHHada nepemeHHaa OC JUNOS. Cnmcok
BCTPOEHHbIX NepeMEHHbIX MOXHO NPOCMOTPETL N3 pPeXnma
KOHpUrypaumum mapLupytusatopa komaHgon «show | display
iInheritance defaults terse | find " +variables”».

= $... — nonb3oBartenbsckasa nepemenHHas OC JUNOS.

= ${...} — nonb3oBaTenbckas nepemeHHas LwabnoHa KoHdUrypawmu,
HeobXoaMMO 3aMeHUTb peanbHbIM 3Ha4YeHNeM nepen
MCMOSIb30BaHUEM.

* remove-when-no-subscribers — Ha 4To 0bpaTUTb BHUMAHMUE B
LLabnoHe KoHdurypaumu.
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AKPOHUMBbI

Ha conpoBoxgarowmx cnamgax v B npumepax wabroHoB
KOHJoMrypaunm ncnonb3yrTcd crieayowme akpoHUMBbI:

= AE — Aggregated Ethernet.

DEMUX — gemynbtunnekcupoBaHue.

IFD — InterFace Driver (qonsndeckmn nHtepdgenc).

IFL — InterFace Logical (norn4eckun nHtepdgenc).

SDB — Session DataBase (6a3a gaHHbIX aDOHEHTCKMX ceccun).
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NMPAKTUYECKASA PEANTU3ALNA CEPBUCHOM
MOZJEJIN

[Tocne yTBepXOeHUs Knto4veBbIX 0COOEHHOCTEN CEPBUCHOM
MOZESIN MOXHO NPUCTYNUTb K BbIDOPY CpeacTB peanmiaumm Ha
BSR.

BSR Juniper MX npegocTtaBnseT 4OCTaTOYHO LUMPOKUIN CNEKTP
BO3MOXHOCTEW M3 KOTOPOro Ha rnepBbIv B3rMsa4 CrNoXHO
nogobpaTb onTUMarbHbIM BapuaHT, a Takke NoaroToBUTb
pabouyyto KoHUrypauuto.

Ha cnepyowmx cnangax Mbl pacCMOTPUM TUMUYHbIE CUTYaLMN
AN KOTOPbIX OyAyT NpeanoXeHbl CXeMbl peanu3aLunm KoTopble
MOXHO B35Tb 3@ OCHOBY C MOCHeAYIOLUM YryYLleHNEM U
agjanTaunen K KOHKPEeTHbIM TpeboBaHUAM U YCIHOBUSIM.

Bce npumepsl npuBeaeHsl Ana moaenun pacnpeaenedna VLAN
1:1 ¢ PPPoE n Heckonbkumun IPoE ceccusamm B ogHom VLAN.
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ONHAMUYECKUE UHTEP®EUCHI BSR JUNIPER MX

ABTOMAaTU3NPOBaAHHAA KOHUrypaunsi Nonb3oBaTeIbCKNX
NHTEPdENCOB Ha OCHOBE LLIADIOHOB — KIto4eBasd 0COOEHHOCTb
noboro BSR.

ApxuntekTtypa BSR Juniper MX cnpoekTnpoBaHa ans nogaepxkm
aBTOKOHJoUrypauum B pasrimyHbiX pexxmmax.

MX no3BonsaeT npy MUHUMaribHOM pa3mMepe
KoHourypaunoHHoro dpanna obecneumBaTb co3gaHue
anHamundecknx VLAN nHtepdgencoB nytem pacrnosHaBaHUS
saronoska 802.1Q nnun 802.1ad B cnyyae Q-in-Q. ns kaxgoro
VLAN mnHTepdenca, B CBOKO ovepeb, MOXHO 3adaBaTb TUM
NHKancynsauum n apyrme napameTpbl ansa paboTsbl ©
NpoToKofiamu bornee BbICOKOro ypoBHS, Hanpumvep PPPoE.
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ONHAMUYECKUE VLAN MHTEP®EWUCHI
BE3 UCIOJIb3BOBAHUA DEMUX (1 U3 3)

OnTumanbHbIM CNOCODOM peanu3auumn Moaenu pacnpeneneHuns
VLAN 1:1 aBnaerca npumeHeHne gnHamumyecknx VLAN
nHTepdencon 6e3 UCnosb3oBaHUS AEMYIIBTUNIIEKCUPOBAHUA MO
Homepy VLAN.

[1aHHLIN BapnaHT pekoMeHAOYyeTCAa MPUMEHSATb BO BCEX Cly4vasiX,
3a UCKJTIOYEHMEM NoaknveHn aboHeHTOB nosepx AE-
nHTepdencos (M3-3a xyaLlen macutTabmnpyemocTn).

B aTOM cny4ae, npu NogABNEeHNN BXOAALWMX AAHHbIX Ha
nHTepdence BSR ¢ S-/C-VID 13 3agaHHOro gnanasoHa c
gonyctumbiMu 3HadeHuamu EtherType (0x0800, 0x8863), BSR
co3naéTt gnHammnyecknn nutepdenc suga ${ifd}.${unit}, roe
${unit} dopmmpyetca nocnegoBatenbHbIM ob6pa3om n3
avanasoHa, BblgerneHHoro nog AnHammyeckmne nHTepdencel
(1073741824-1074003967).
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ONHAMUYECKUE VLAN MHTEP®EWUCHI
BE3 UCIOJIb3ABOBAHUA DEMUX (2 U3 3)

B npouecce co3gaHna guHaMUYeCKNN MHTEPAENC MOXHO
OONONMHUTENBLHO ayTeHTUduumposarts Yepe3 RADIUS anga
nepenaym Kakmx-nmbo napameTpos.

[MoBepx gnHamunyeckoro VLAN nHtepdenca MoXHO co3naBaTbh
PPPoE coeanHeHunsa coBmecTHo ¢ IPOE, 4To Heobxogmnmo ans
moaenu pacnpegenedna VLAN 1:1.

Takke BO3MOXHO npumeHeHune |IP DEMUX nHTepdencos
(aemyneTunnekcmpoBaHue no IP-agpecy NCTOYHUKA Unu
Ha3Ha4yeHus) nosepx anHamuyeckoro VLAN uHTepdenca. IP
DEMUX nHTepdencel Heobxoanmbl B criydae pasgerneHums
abDOHEHTCKMX CEPBUCOB MO pasHbIM Tabnuuam MmapLipyTmusaymm
nnbo Npu yCTaHOBKE pa3nuyHbix npodunen QoS ana gaHHbIX
CEepBUCOB.
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ONHAMUYECKUE VLAN MHTEP®EWUCHI
BE3 UCIOJIb3BOBAHUA DEMUX (3 U3 3)

dynamic-profiles {
dpf-vlan-non-demux {
interfaces {
"$junos-interface-ifd-name" {
unit "$junos-interface-unit" {

vlan-tags outer "$junos-stacked-vlan-id" inner "$junos-vlan-id";

Yoy oy o 7

interfaces {
# ${ifd} - uma ¢usnveckoro uHTepodeiica.
${ifd} {
flexible-vlan-tagging;
auto-configure {
remove-when-no-subscribers;
stacked-vlan-ranges {
dynamic-profile dpf-vlan-non-demux {
accept [ dhcp-v4 pppoe ];
ranges {
2-4094,any;
Yy oy oy oy o}
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OUHAMWYECKUE VLAN MHTEP®ENCHI
C UCMOJIb30OBAHUEM DEMUX (1 U3 2)

B cny4dae nogkntoyeHmns aboHeHToB noBepx AE-nHTepdencos
PeKoMeHAOyeTCs UCMOoSib30BaHMe AUHAMUYECKNX MHTepPdENCoB C
gemynstunnekcuposaHuem no VID. [laHHas pyHKUMOHANbLHOCTb
NO3BONIAET AOCTUYb MaKCUMaribHOIo YPOBHSA
MaclwTabnpyemocTn B JaHHOM pelleHnn. bes AE-nHtepdencos
npumeHaTb VLAN DEMUX HeT HeobxoanmocCTw.

VLAN DEMUX obnagatoT TakumMu e CBOUCTBaMU, Kak U
00bIvHbIe AnHamunyeckne VLAN IFL (gononHuTenbHaga
ayTeHTudukauusa, nogaepxka IP DEMUX n 1.n.), 3a
NCKNIOYEHNEM HEKOTOPbLIX OrpaHn4YeHuin (CrMcok Heobxoanmo
YTOYHATb B 3@aBMCUMOCTWN OT CEPBUCHON MOOENN).

3 MUHYCOB MOXXHO OTMETUTb YCIOXHEHNE KOHpUrypaumm u, Kak
cnegcrtBue, adMUHUCTPATUBHOU COCTaBIISAIOLLEN.
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ONHAMUYECKUE VLAN MHTEP®EWUCHI
C NCIMNMOJIb3OBAHUEM DEMUX (2 U3 2)

dynamic-profiles {
dpf-vlan-demux {
interfaces {
demuxo {
unit "$junos-interface-unit" {

vlan-tags outer "$junos-stacked-vlan-id" inner "$junos-vlan-id";

demux-options {

underlying-interface "$junos-interface-ifd-name";

Yy r oy o}y 0}

interfaces {

# ${ae-ifd} - uma arperupoBaHHoro Ethernet uHTepdeiica.

${ae-ifd} {
flexible-vlan-tagging;
auto-configure {
stacked-vlan-ranges {
dynamic-profile dpf-vlan-demux {
accept [ dhcp-v4 pppoe ];
ranges {
2-4094,any;
Y r Y ¥ o} o}
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PPPOE (1 U3 3)

Ons koHdurypaunm PPPoOE Heobxoanmo co3gatb
OVHaMu4vecknn npopune ansa nHrepdenca pp0o, nosepx
KoToporo co3gatotcst Bce PPPOE ceccuu, a Takke 0obaButb
KrtodeBoe cnoBo “family pppoe” u ccbifiky Ha HOBbIWM NpPodousb B
KoHJourypaumto gunHammudeckmnx VLAN vnn VLAN DEMUX
NHTEPdENCOB.

Ecnu aboHeHTaM BblaatoTCs 4ONOMNHUTESbHbIE NPEedUKChI N3
RADIUS 4epes aTpubyt Framed-Route — Takke Heobxogmmo
000aBUTb KOHUrypauno access-mMapLlpyToB B UEpPaPXUIO
routing-options.
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PPPOE (2 U3 3)

dynamic-profiles {
dpf-pppoe {
interfaces {
ppo {
unit "$junos-interface-unit" {
ppp-options {
pap;
}

pppoe-options {
underlying-interface "$junos-underlying-interface";
server;
}
keepalives interval 90;
family inet {
mac-validate strict;
rpf-check;
filter {
input "$junos-input-filter";
output "$junos-output-filter";

}
unnumbered-address 100.0;
yoor Y %
routing-options {
access {
route $junos-framed-route-ip-address-prefix next-hop "$junos-framed-route-
nexthop";
yoor Y %
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PPPoE (3 U3 3)

dynamic-profiles {
dpf-vlan-non-demux {
interfaces {
"$junos-interface-ifd-name" {
unit "$junos-interface-unit" {
vlan-tags outer "$junos-stacked-vlan-id" inner "$junos-vlan-id";
family pppoe {
duplicate-protection;
dynamic-profile dpf-pppoe;
max-sessions 1;
short-cycle-protection {
lockout-time-min 5;
lockout-time-max 180;

40 Copyright © 2012 Juniper Networks, Inc.  www.juniper.net JU r] I per

NETWORKS



DHCP RELAY (PROXY) (1 U3 3)

BSR Juniper MX nogaepXvBaeT aBa pexuma padbotel DHCP
relay: simple relay u proxy relay. Pexxum proxy otnmyaertca tem,
4yTOo BSR noameHaet cobon BHelwwHn DHCP cepBep 1 BcA
BHELLHANA MHPPACTPYKTypa OCTaeTcs HEBUAMMOMN AN abOHEHTa.
Takke, Nnpun HanNnM4YMM HECKONbKNX cepeepos B rpynne, DHCP
relay proxy nponssogut arperauunto coobeHnn DHCPOFFER u
OTCbISTaeT TONbKO OAMH 00paboTaHHbIN AK3EMMIIAP.

Cnenyet obpatuTb BHUMaHue, 4To doyHKumoHan DHCP relay B
nepapxuu [edit forwarding-options helpers] He UMeeT OTHOLLEHNS
kK BSR. 310 “legacy” peanunsaumna DHCP relay, koTopas
NPUMEHSETCA B Crny4vasix, Korga HeT HeobxoanMoCTH B
ynpasfieHnn aboOHEHTCKMMWN CECCUAMMN.
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DHCP RELAY (PROXY) (2 U3 3)

dynamic-profiles {
dpf-vlan-non-demux {
interfaces {
"$junos-interface-ifd-name" {
unit "$junos-interface-unit" {

vlan-tags outer "$junos-stacked-vlan-id" inner "$junos-vlan-id";

demux-source inet;

family inet {
mac-validate strict;
rpf-check fail-filter fltr-dhcp-fTf;
unnumbered-address 100.0;

Yoy oy Y Y %

firewall {
family inet {
filter fltr-dhcp-ff {
term 1 {

from {

destination-address {
255.255.255.255/32;

}
protocol udp;
destination-port bootps;

}

then accept;

}

# NpoJonxeHne KOHOUTypaLMM HAXOAUTCA Ha cledykuem cnaige.
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DHCP RELAY (PROXY) (3 A3 3)

# Havyano KOHOMrypauum HaxoguTCA Ha npefbiaylwem crange.
term 2 {
then {
discard;

Yoy oy oy o}

forwarding-options {
dhcp-relay {
server-group {
14
# ${dhcp_server_1} u ${dhcp_server_1} - IP-agpeca BHewHux DHCP cepBepoB.
${dhcp_server_1};
${dhcp_server_2};

P}
active-server-group 1;
group 1 {

overrides {
interface-client-1limit 2;

proxy-mode;

}

# ${ifd} - wms ¢u3undeckoro uHTepdeiica.
interface ${ifd}.0;
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MCMONb30OBAHME IP DEMUX COBMECTHO C DHCP
RELAY (PROXY) (1 U3 4)

B cnyyae HeobxoaumMocCcTu co3gaHns pasgerbHbIX JTOrM4Yeckux
NHTEepdencoB ansa kaxgou IPOE ceccmn npnuMeHaeTCcsa pexum
aemyrnbesTunnekcupoBaHua no IP-agpecy nctovHmka nnu
Ha3HadeHusa (IP DEMUX).

TnnnyHbIMN NpUMepamMn UCNonbL30BaHNSA 4aHHOIO PyHKUMOHanNa
ABNAKTCA:
= TpeboBaHMe K Ha3HA4YEeHUIO pasHbiX Npodunen QoS Ana Kaxgoro
cepBuca.
» TpeboBaHMe K pasgeneHnto CEPBUCHBLIX CECCUM NO Pa3HbIM
Tabnmuam MmapLupyTusaumu.

» TpeboBaHMe K HE3AaBUCMMOMY COOpYy CTaTUCTUYECKOW MHpopMaLnmn
No KaXkKaon n3 aboHEHTCKMX NMMBO CePBUCHbIX CECCUN.
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MCMNOJSNIb30BAHUE IP DEMUX COBMECTHO C DHCP
RELAY (PROXY) (2 U3 4)

dynamic-profiles {
dpf-vlan-non-demux-ip-demux {
interfaces {
"$junos-interface-ifd-name" {
unit "$junos-interface-unit" {
vlan-tags outer "$junos-stacked-vlan-id" inner "$junos-vlan-id";
demux-source inet;
Yooy oy 3
dpf-dhcp-ip-demux {
interfaces {
demux® {
unit "$junos-interface-unit" {
demux-options {
underlying-interface "$junos-underlying-interface";
}
family inet {
demux-source $junos-subscriber-ip-address;
mac-validate strict;
# MakeTHbin PunbTp fltr-dhcp-ff aHanoruyeH npegpiaywemy npumepy.
rpf-check fail-filter fltr-dhcp-fTf;
unnumbered-address 100.0;
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MCMNOJSNIb30BAHUE IP DEMUX COBMECTHO C DHCP
RELAY (PROXY) (3 U3 4)

interfaces {
# ${ifd} - wma ¢u3uyeckoro uHTepdeiica.
${ifd} {
flexible-vlan-tagging;
auto-configure {
remove-when-no-subscribers;
stacked-vlan-ranges {
dynamic-profile dpf-vlan-non-demux-ip-demux {
accept [ dhcp-v4 pppoe ];
ranges {
2-4094,any;

Yoy oy Y Y %

forwarding-options {
dhcp-relay {
dynamic-profile dpf-dhcp-ip-demux;
server-group {
14
# ${dhcp_server_1} u ${dhcp_server_1} - IP-agpeca BHewHux DHCP cepBepoB.
${dhcp_server_1};
${dhcp_server_2};
}oo}
active-server-group 1;
# NpoponxeHne KOHOUrypaLMM HAXOAUTCA Ha clepylkwem caaige.
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MCMNOJSNIb30BAHUE IP DEMUX COBMECTHO C DHCP
RELAY (PROXY) (4 U3 4)

# Havyano KOHOMrypauum HaxoguTCA Ha npefbiaylwem crange.
group 1 {
overrides {
interface-client-1limit 1;
proxy-mode;
by
# ${ifd} - wms ¢u3undeckoro uHTepdeiica.
interface ${ifd}.0;
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MPUMEP ABOHEHTCKOIO CEPBUCA (CEPBUCHOIO
MPO®UNSA) (1 U3 2)

dynamic-profiles {
dpf-service-1 {
variables {
variable-1 {
default-value 1m;
}
variable-2 equals "$variable-1 / 8";
variable-3 uid;
variable-4 {
default-value 127.0.0.1;
}
variable-5 uid;
variable-6 {
default-value variable-5;
uid-reference;
}oor
firewall {
family inet {
filter "$variable-5" {
interface-specific;
term 1 {
from {
source-address "$variable-4";
}
then {
policer "$variable-3";
# MNpoponxeHne KOHOUrypauunm HAXOAUTCA Ha caepywwem cnawnge.
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MPUMEP ABOHEHTCKOIO CEPBUCA (CEPBUCHOIO
MPO®UNSA) (2 U3 2)

# Havano KoHOUrypauum HaxoauTCA Ha Npegpiaywem cnauge.
Yooy oy
policer "$variable-3" {
filter-specific;
if-exceeding {
bandwidth-1limit "$variable-1";
burst-size-limit "$variable-2";
}
then discard;
Yoo}
interfaces {
"$junos-interface-ifd-name" {
unit "$junos-interface-unit-name" {
family inet {
filter {
input $variable-6 precedence 109;

Yy Y Y Y o} %
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NUCMNOJIb3OBAHUE RADIUS COA A5A YNPABIEHUA
ABOHEHTCKWUMU CEPBUCAMMU (1 U3 2)

[ns ynpaeneHnst aboHEHTCKMMK cepBMcamMm rnpoLle n yoobHee
BCEro ncnonb3oBaTb paclunpeHusa npotokona RADIUS ans
OVHaMWNYECKOro nusMmeHeHua napametpoB aBtopusaumnm (RADIUS
CoA).

YcTtaHoBKa, yoarneHne u mogmdukauua napamMeTpoB
abOHEHTCKOW CecCcum OCyLLLECTBNSIETCA € nomoLlbio VSA “Ha
nety”, 6e3 nepepbiBa cepBuca.

HekoTopblie n3 VSA, Hanpumep 26-65 ERX-Service-Activate,
coaepXxat gonosHuTenbHoe none Tag, kKotopoe dopMUpyeTcH
aHarnornyHo cneumndukaumm RFC2868. None Tag
npeaHasHavyaeTcsl Ang pasrnmMyeHmnst IK3EeMnNapoB OANHAKOBbIX
aTpubyTOoB, YTO BaXXHO MPU HA3HA4YEHUN, K NPUMEPY, HECKOSTbKNX
CEepPBMCOB aJ19 OAHOro aboHEHTA.

50 Copyright © 2012 Juniper Networks, Inc.  www.juniper.net JU ﬂ I pe

NETWORKS



NUCMNOJIb3OBAHUE RADIUS COA A5A YNPABIEHUA
ABOHEHTCKWUMU CEPBUCAMMU (2 U3 2)

FreeRADIUS yxe cogepxmTt Heobxoaumbln crioBapb, A4
OCTalbHbIX peanu3aunn Heobxoamma aganTtaumsi.

[Mpmep npasunsbHoro gopmuposanmsa VSA ERX-Service-
Activate gns aktnsauum cepsuca dpf-service-1 (koHdurypaums
OaHHOro cepBuca npuBedeHa Ha npeabiayLnx crnangax) ¢
napameTtpamm (${tag} — nopsaaKkoBbIN HOMEP CeEpPBUCA,
Hanpumep: 2).

ERX-Service-Activate:${tag} += “dpf-service-1(3m,,,34.76.22.11,,)"
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UCIMOJMb30OBAHUE JUNOS CLI AnA YINPABINEHUA
ABOHEHTCKWUMU CEPBUCAMMU (1 us 2)

HaunHasa ¢ Bepcun JUNOS 11.2R3 nogasumnacb BO3MOXHOCTb
ynpasneHnst aboHeHTCKMMN cepBucamm Yyepes CLI:

» QYHKUMOHaNbLHO aHanornyHo ncnosne3osaHnio RADIUS CoA.

= [1ns akTnBaummn cepsmca npuMeHsieTca komaHaa “request network-
access aaa subscriber add session-id ${session_id} service-
profile ${service profile_parametrized}”, roe ${session_id} —
naoeHTuukaTop aboHEHTCKOW ceccuu, a
${service profile_parametrized} — umsa cepsmucHoro npoduns c
napamMmeTpamu.

= [1na geaktneaumm cepBuca npuMeHaeTcsa komaHaa “request
network-access aaa subscriber delete session-id ${session_id}
service-profile ${service_profile}’, roe ${service profile} — nms
cepBUCHOro npodouns.

» \neHTudpukaTtop aboOHEHTCKOM CECCUN MOXKHO NOMYyYUTb MYyTEM

npocmoTpa SDB (“show subscribers extensive”, none “Session
ID”).
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NUCMNOJNIb30OBAHUE JUNOS CLI ANA YINPABINIEHUA
ABOHEHTCKUMUW CEPBUCAMMU (2 u3 2)

[Mpumep nobaBneHusa napamMmeTpm3oBaHHOro aboOHEHTCKOro
cepBuca: request network-access aaa subscriber add session-id
${session_id} service-profile “dpf-service-1(3m,,,34.76.22.11,,)"

[Tpumep yoaneHus napamMeTpm3oBaHHOro aboOHEHTCKOro
cepBuca: request network-access aaa subscriber delete session-
Id ${session_id} service-profile “dpf-service-1"
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NMPUMEP DIAMETER PPR OANA YCTAHOBKUW
ABOHEHTCKOI'O CEPBUCA C NAPAMETPAMU

Juniper-Policy-Install: 000007e5c000001f00000a4c313339323434313838313439. .. M,D,eHTMC*)MKaTOp CEpPBWCHOTO ﬂpOCbVIﬂﬂ
¥ AVP: Juniper-Policy-Name(2021) 1=31 f=VM- vnd=Juniper val=1392441881497960488 <&
AVP Code: 2021 Juniper-Policy-Name
» AVP Flags: 0xcO
AVP Length: 31
AVP Vendor Id: Juniper Metworks, Inc. (2636)
Juniper-Policy-Name: 1392441881497960488 KoHTenHep ons onpenenexHns
¥ AVP: Juniper-Policy-Definition(2022) 1=228 f=VM- vnd=Juniper/ napameTpoB CEPBUCHOIO npo(pmng
AVP Code: 2022 Juniper-Policy-Definition
B AVP Flags: 0xcO
AVP Length: 228
AVP Vendor Id: Juniper Networks, Inc. (2636)
¥ Juniper-Policy-Definition: 000007e7c000002000000a4c70662d63752d696e65742d72. ..

P AVP: Juniper-Template-Name(2023) 1=32 f=VM- wnd=Juniper val=pf-cu-inet-res-svc-2& s CepBMCHOro I'IpO(bVIJ'IFl
¥ AVP: Juniper-Substitution(2024) 1=52 f=WM- wvnd=Juniper

AVP Code: 2024 Juniper-Substitution KoHTenHep ansa onpeaenexus

P AVP Flags: OxcO napameTpoB NOACTAaHOBKA
AVP Length: 52
AVP Vendor Id: Juniper Networks, Inc. (2636)
¥ Juniper-Substitution: 000007e9c000001200000a4c7073706565640000000007ea. .. Vi
¥ AVP: Juniper-Substitution-Name{2025) 1=18 f=VM- wvnd=Juniper wval=pspeed / M napameTpa
AVP Code: 2025 Juniper-Substitution-Name
B AVP Flags: 0xcO
AVP Length: 18
AVP Vendor Id: Juniper Networks, Inc. (2636)
Juniper-Substitution-Name: pspeed

¥ AVP: Juniper-Substitution-Value(2026) 1=19 f=VM- vnd=Juniper val=7888888 &— 3HayeHne napameTpa
AVP Code: 2026 Juniper-Substitution-Value

P AVP Flags: 0xcO

AVP Length: 19

AVP Vendor Id: Juniper Networks, Inc. (2636)
Juniper-Substitution-Value: 7888888
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PEKOMEHOALUX MO BEPCUN OC JUNOS AJIA
SUBSCRIBER MANAGEMENT HA BSR JUNIPER MX

B HacTosee Bpemsa ontTumanbHbiM Bblbopom Bepcun OC
JUNOS ans ncnonb3oBanmst Ha BSR Juniper MX240, MX480 n
MX960 c uenbto arperaunm aboHEHTOB LUMPOKOMONOCHOIO
OocTyna u AMHaMU4ecKoro yrnpasrieHnsi cepBnucamMmmn ABnAETCS
11.4R3.7 nnbo 11.4X27 (0be Bepcnn MOXHO NOMy4nTb Mo
3anpocy 4Yepes3 komnaHmn-napTHEPLI Juniper Networks, Inc.).

Ona nnatdpopmbl MX80 (Bntovasa mnaglune mogenu) sepcuto OC
JUNOS Heobxogmnmo nogdupatb B KaXXgom criyvyae
nHaMBUAyarnbHo (obpalianTechb 3a NOMOLLBIO K CUCTEMHbLIM
NHXXeHepaM MOCKOBCKOro npeacrtasutenbctaa Juniper Networks
nnbo B JTAC).
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