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o KREFFMB B BRET —HBEXLTHH’EHE, ABRIEATT BB hle) = B3N, AR STk
Ve, BEFMregFaE R A ATHUA,

o KERWPAE MCE WNBFBE, JARINHEFRGWBIN LR BEFAN “Z BEFHAR-IP %
WAL E IR P a9 R A .

e MCE Zhée P8ty “Enu” AH=FEuo, @ VLANED, ZEUANET S, = BV ANiED
A3 TR E R = EREX A K30, X0l KW 0 THEEX e 3AE, F A L=
BERAR-AKRN R EIEF T8 UARKMBEIERE” o

1.1 MCE®&4Y
1.1.1 MPLS L3VPN{E%Y

MPLS L3VPN & k5542 7 VPN fig v )7 &b —FpkE T PE (1 LAVPN £K, ‘& H] BGP 7/l %542

HERE T M kAT VPN i, i MPLS £EAR S A8E 1 T W36 % VPN R 3.

MPLS L3VPN A M 7 R & [ @k, FERehs s (2 ¥ MPLS QoS 1 MPLS TE, [Alith15 2

(i S UEAINATIR

MPLS L3VPN #2 th —= #8041 ik: CE. PE fl P,

e CE (Customer Edge) % #&: M/ W%L% 4, A O HES SP (Service Provider, it
SZPEHERD A%, CE nf L& s siAcHedl, Wmrfbl&—& 30l CE “&%n” A3 VPN [
1715, WATFELALFE MPLS,

e  PE (Provider Edge) #ii%s: M- RTIAS M ey, RSO MLk, S5H
S CE BAEANE. 75 MPLS W&, XF VPN T AR K A AE PE L.

e P (Provider) fgids: MSERHERI Mt T Hds, A5 CE HIEMIE. P k&N HE
B AIEA MPLS ¥k fig

B 1-1 2 —AMPLS L3VPN4L M 7 175 5 K
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E1-1 MPLS L3VPN £H X

VPN 1
Site 1

CE 1 PE By%I 3 32L& SP 5 H P i BEYEH, CE Ml PE 2 W4 & 3 [l i 5t .

CE B4l e — B M s, 24 CE 5 HAAIER PE @A R )5, CE A A1 VPN ik
fighy PE, JFM PE 2 Fizu VPN (% tH. CE 5 PE 2 [AM{{i [ BGP/IGP Az #ei#% th{ &, o nl LAl
A B

PE M CE 23| CE Athff) VPN ¥ 115 B5, i BGP 51L& PE 2c# VPN B 115 B.. PE B8
Y 58 HEAHIEN VPN W8 5B, A IR SR M4 h KT VPN B H .

P & fhay R4 2] PE % i, AFZE T MATAT VPN B i B

24 MPLS ‘B T _EAL %y VPN &R, A PE f§C4 Ingress LSR (Label Switch Router, #r2558
Pk %), 0 PEf#Ch Egress LSR, P % h1#sifi#k Transit LSR.

1.1.2 MPLS L3VPNH#YE A HE 2

1. 3

TEA 4 VPN I &5 P2 “uli 7, 3l (Site) B8 ] BLAR IR JUAN J7 TH BEAF :

. v SR TRAI L 2 (B 2 IP I —41 1P &40, JEH, X4 IP R IP JEl M AT i ik
G5B A TS D0 286 S 5

o WNINRI EMRIE R AR INOCR, AR I, R R ZEUE NN — N A i
2% M BRA B AHAR s

o AuimtPHEAN LT 2 VPN, Hi52, AN LUE T 24 VPN,

. iUl IS CE IEH B RSP AL 2%, — ANl finf LA 24 CE, H—A> CE HJE T— il
Mo

X T2 AR R [F])— MR S5 R A v P % (1) i i, B ) S, AT LR EATTRI 2 A AR AR (set),

A & T IRER G 1)t mi 2 () A el o IR S5 S AL R I 28 By, IXMPAR G2 VPN,

2. Ht==EEE

VPN & —Fi R M 4s, AFK VPN SO 8 | O f bk ya [, Rk bk 22| (Address

Space).
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ANJF VPN (R 23 [ AT RS fE— e yu N 4, thlr, VPN 181 VPN 2 #8# T 10.110.10.0/24
W Bk, XA AR T Hi sk S (Overlapping Address Spaces).

3. VPN

7 MPLS VPN 1, AN[A] VPN Z 8] 1% dh B 25l ik VPN 354 (VPN-instance) SE3Rs

PE Jy BN FLARANE (3 A3 S IR 4EP L 111 VPN SEB] . VPN S AL 2556 I il 251K VPN B3 56
FAAER R o an SR ANl SR R P IR T2 VPN, T2k s ) VPN S5 ok A 4 i 1X
28 VPN FIf5 R

HARIE VPN B G T PE R 2241, PE _LREAS VPN SERI#E AN BT K i R F1 LFIB (Label
Forwarding Information Base, #r%5# Kk #).

HARKYE, VPN SEBIH fE G kR, IP M. 5 VPN seflgsse 194 1 L VPN
S A RS S . VPN S0 ()45 R A5 A4 4% RD (Route Distinguisher, ¥ AR IRRT) . i didug sk
W RN LGRS

4. VPN-IPv4 i3k

45 BGP L IER AL BRIk 25 ) S ) VPN gt . &% VPN 1 il VPN 2 #AEH T
10.110.10.0/24 W Bk, Jf45 F kA T4 AT B B, BGP 4 R s rp— 458K i,
M8 25— VPN 1% i & 2K .

PE % th#% 2 [ F MP-BGP K & Afi VPN ¥ tH, Il VPN-IPv4 Huhb ik fig e b3k [n) i
VPN-IPv4 i34 12 A2, A5G 8 ST RDAT 4 FA5H1Pv4 Mok pr2E, wn & 1-2 Fios.
El1-2 VPN-IPv4 Hbiit£E#

Route Distinguisher (8 bytes)

Y

<
<

2 bytes 6 bytes 4 bytes

Type Administor subfield = Assigned number subfield IPv4 address prefix

PE M CE IR EINF 18 IPv4 B h )5, 5B IX SEFA VPN B 1 R A 45 X it PEo AR 2 H ko7 v

eIl A IX LUK fh I RD SEEL .

SP LIS AL RD, {HLZIRIE RD (4R —1E. 1XFE, RIMER B ARk IR VPN

{EH T AR IPvA Hulik 23 6], PE B% th st nl BU) £ VPN AT AS ] (1) o

A PE B VPN SEBIRCE LT 10 RD, LURUERIE[R— CE (1) AR HAHIRI RD. RD 4

0 1) VPN-IPv4 HitikAH 4 T4 e — 1) 1Pv4 Hidik

RD IR FHEA IR — /MR 1) IPvA BTS2 ok 4% 5 E— 1 VPN IPv4 FT 4.

RD 8i# 25 HIG RSS (ASN) XK, fEXFEH T, RDZH—NHBRS 5 M—MEE %L

YR BCE RS P HUEEAROCH, EXFMELL R, RD J&H—A 1P fibk A —AMT = A 4

RD A =g, il 2 7951 Type F-BIX 47

e  Type &y O, Administrator /7Bt /5 2 75, Assigned number 7Bt 4 741, kA h:
16bits Hif 74t '5:32bits H /7 H & X+ . #il4n: 100:1

e  Type h 1, Administrator 7Bt 4 7717, Assigned number 7B f7 2 745, #Ah:
32bitsIPv4 Hikik:16bits H 7 Hw XET. Flln: 172.1.1.1:1

e  Type k21, Administrator 7Bt 4 75, Assigned number T 7BLlr 2 71, kAN
32bits HIGE RS T 16bits /7 HE XY, HPh AR KRG 5H/MEN 65536, fl40:
65536:1

SIARAIE RD FR14s R e — 1k, AN B8 Administrator -7 B IME BB I A AS S B FAST 1P Mkl
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5. VPN Target/@ %

MPLS L3VPN 1§ [l BGP ¥ J&& A4 & t-——VPN Target (5%5}y Route Target) k¥l VPN

5 BB R A

PE % tH#s LI VPN ST P2 VPN Target J& 1% -

e  ExportTarget J@: 7EAM PEX NS H O ELBAHE R 3 255 2K VPN-IPv4 ¥tk A4 e
PE ZHI, AiXEeik i E Export Target J&ME;

e Import Target J&VE: PE ZER I e PE W higs K Al) VPN-IPv4 ¥ i, K& Export
Target &g, HA4EMS PE I VPN SZ401F) Import Target J& PEVCHCRS, A 08 th in A %)

FH 1 VPN % &4,
Wk 236, VPN Target J@PEE LT —4% VPN-IPv4 J& th o] LU WRLesh S priaiie, PE 2% 28 7 LA3%
WAL il i A 320 1) % e

5 RD 244l, VPN Target 47 =Ffig

e 16bits Hifi &% 5:32bits F 7 H & LHCT, filln: 100:1.

e 32bits IPv4 Hihil:16bits HI /7 & XY, #ildn: 172.1.1.1:1.

e 32bits HIGRLT: 16bits /7 A LT, Hh AWK RS S m/IMEAN 65536, .
65536:1.

1.1.3 MCEf&E 4y

BGP/MPLS VPN UL IE [ 77 U vk 17028 W rp AR 228 FA ) 5 1 i), (HAL SR (I BGP/MPLS VPNAY
P ELRAFANVPNSE B Sl — AN CESPEAIE, 0 & 1-1 iR,

B b 25 (R AN T il A FD 22 A TR SR g i, AR 21 00 R — AN FA 4% N IR L P 5 22X o e 2 A
VPN, AN VPN H b 5 T B o g i . Beist, A4S VPN B S — & CE Rk H 7 1)
WA FE SR A 10 2> VPN S — & CE, i Al —AN % FH I, GV ARIE £l 16 2 4k
i A R A A BH LA MCE (Multi-VPN-Instance CE, H 4% VPN SZ6IThAE CE) ThRg,
LA 35 e 22 VPN I 48315 K 110 FH P B0 22 45 5 W 48 AR 22 TRI IR P I e A8 CE 3245 A 5 1) VLAN
OS5 5ME N VPN 374852, FE AR VPN SIEERIES ST i % i #5 k 2% (Multi-VRF).
TXFEAME BEAE R 25 FA M AN [R] VPN [FIHRSCHE K 4%, 1 Hal ek 5 PE [ EC4, REE &> VPN
(8% R IE A R AT 20 0 PE,  RIUE VPN HRSCHE A W A AR -

1.1.4 MCEI{E/&IE

L 1-3 B HMCEXS 2N VPN R BRI T4EY, I S PEAC VPN i fl R
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E1-3 MCE T RIBREE

VPN 1 VPN2

wn B 1-3 Frow, ZEAL R AT PRSP A 3 LRI R 2, il i MCE R % H: AMPLS 5T
W, HLARVPNL FIVPN2 (1, 3525 S uk £ 2 N FVPNL RIS A0 1 N FVPN2 gt
SLVPNP I o

W Al E MCE Zhfg, v LAZE MCE ¥4 ok VPNL A1 VPN2 G2 AR VPN Sz, S H4i % E
PHST IS 2, R4 Vian-interface2 32 115 VPNL #4745 5E . Vlan-interface3 5 VPN2 #H 4745 5 .
TEFRCE A5 RN, MCE A& AR H i 1 W, RIRT 0T 12 8% b SRR, IR 44 31
XTI VPN S 1) i fr e Rk b .

[, MCE 75 B3 i AN [ (1) i th Ui s g fE ok i) PE &A1 VPNL Fil VPN2 [ B, LUE PE fEE iR
I A YESASE VPN [ . R, MCE 5 2 i AN 1E 828 PE, IR~ VPN SE
SWAN O 888 . (e PE &A1 VPN B i, RS R 6 D sl e 5 VPN seplghoe, Jf
FEAN RN P e R TR 43 ) 5 TN VPNL AT VPN2 N IR H

Wi R, MCE BP Al A VPN N 1% (S B4 R A Bl PE %45 .

1.1.5 #EREIMEHERMCE

FEMPLS L3VPN%F, HRTAEMHEItVPNIIRER IS A RIEF AR . A ML AL FIMCE D) GEAEIE 1L %
TESZILVPNIA W, AT AT H o EARPSEE 5 = & 1-4 Fios:

El1-4 FEREEAMNFER MCE RIAN TR —

FEM 5 MCE ¢ %5 [0 £ 37 2 25 Bl , JFREBEIE S 1 548 IVPNSEBIHEA TR 5E , T AEVP NS5 1) 2
H A AN Rt T 290 1) 5% T 10 A i 00 i 6 S i MICE T8 5 AR F2 WA it b 199 8 2 0 RA
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P IR IOVPNSER, FEAH R AT IR 935 . e [ 1-4 sPRe i 1 5VPNL SEfIg8se,
AT LUEEMCE B 5 71 BEIE AL 4VPND 3 5 SR .

534h—FRBE R IR 77 A MCE e A0 3BIck B it 5 b i AN CERMIT 4%, 207 R CE B A6 1
W E 3 7 SRBBORI A B4 111, MCE 82 4 AR B B2 11 55 VPRI X ORI AV PN 1 £
o AURR B [ 15

E1-5 fEREEMF{ER MCE ANARZ

VPN 1
Site2
VPN 1
Site1
VFl’N 2 VPN 2
Site1 Site2

% i
o AR T AMCER, MCEX& VA A5 55MCEXE (K% ACE%X&) X EVPN%

012 8, X EZH X5 EMPLS L3VPNIRE FMCESPE® X &5 XAF, 4N 1.2.2 MCES
PEIa] 693 &) X 4.

o HF X4 MCE Hhateh it XA GRE i, IPv4 over IPv4 [%iE . IPv4 over IPv6 [%iE .
o XTREMENGNBIAAXERE, HHAL “ZEHEA-IP LEREHS” Ty “HERE .

1.2 MCERYEEH{E R

1.2.1

W05 VPN sE# 462, MCE 5 PE B4 RENS IE A I Wi SCIRSRYE, S50 . VPN SE451 1) 4%
HE BXHRSCHHA T Ko FIHAA4H—F MCE B8 i) 2 > VPN S FA WY 4% o 45 B A AL % 21
PE % %o

MCE 5 FA [ [8) BY 3% H 32 #

MCE 7] LA H 4n R 17 34% pi 0313055 0 i A VPN L R 1855 1 -
o  iHAMH

. RIP

. OSPF
. IS-I1S

. IBGP

. EBGP
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X i
T X RABEH B E MCE S 48Bes it B S, A AR O ARERE, FAL “Z E#
R-IP BB E48-F" FHIARRANZ.

1. EFRESIRE

MCE w] Ul ok # AR B th 5 0% 8 . AR50 CE LB M B thotf 4 R AR, VLR T2 VPN (Rl
HhE S o) . AR RSN AL MCE Dhfg nl LUK SR B 5 VPN SEIAHZEE, ¥ VPN 2
TF1) 1) A B A T R 2

2. EARIP

AKRYIZ AR TR RIP BEFE 5 VPN SEGISEE U715, e MCE LRCE RIP 22 VPN 5K
BITIZRE SR, LA VPN P (1A B % 1w LUOE AN [F] (1 RIP MEFE A5G £SOF MCE [RIEATAS I, R
TR T A 6 Eh (1 RE B A2 4

3. {FFOSPF

AR A HHALME T4 OSPF JEFE Y VPN SEBIZRE IR D 6E, FH>KAE MCE _ERE S ANF] VPN 1)
T BRI A

71 VPN SEBIFTE65E 1) OSPF HEREH, KA AT HI/E RGALE FRCE Y2 ™ Router ID, 2/ f 15
JA shdERER F T L& Router 1D,

—~ OSPF #if2 48—~ VPN s:241, {H—/> VPN 2451 ] LS 24> OSPF MR Ay JLA% 1k A
W% 1. [Al— VPN SEHIPY 1) OSPF HEFE NI E AT AH [ (1938 1D, BACRIIE S H & A (19 1IE A 7

i

st F A7 49 BGP/IOSPF ZA85| Al h#t, 47 MCE %% LA E 7| A\ BGP 3% w1 3| OSPF ¥ &f, %%
] 898 OSPF Bl ik A, #RiZ#ba5MIMBRIINGB L ER S, AT ESRET TR
OSPF #kt93%w, & Z ik PE 4% OSPF 55t 5| A 2| BGP B 45 7 A7 R340 B bk, BP OSPF #93%
ID (Domain ID) . OSPF #t42693% ID L& sbit 424 s e998 d F, £4% OSPF #% 35| N\ BGP ¥
B, 3% ID 4% M AmF) BGP VPN % £, Y54 BGP ¢4 A H 4R B AL i,

EFAEDLT, [W—4 VPN Al BEiEH 24 MCE #4%, 24— MCE ¥\ BGP 22311k i
1] VPN R AT, AIRESHE J1 M) MCE &7 2], Ik tHEh . i i 38 2%, W LLfE MCE
L AATE ) VPN SEFIRCE Route Tag, #iA/EZ A MCE E24[Rl—A> VPN ML & AH[H ) Route Tag.
4. {ERAIS-IS

MCE Flui i [ H] 1S-1S ALFEFAM 25 (¥ 77 X546 OSPF I 2L, Kb 5 VPN SE6I AT 48
JEo N IS-IS B fEE T4 VPN L4 .

5. £FIBGP
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BEAER IRLK -

interface-number

F A% DIS-IS I 45 58 B e Bk

HIS-ISiHEFE S

isis enable [ process-id ]

BN, B0 ERAEEREIS-IS

g 15t AR

HFZ SIS 9N BAidmin B, HAI “ZEHRIPHKRHIRERKT” F6 “IS-IS” .

5. BB EMCE5SPEz [8{£ FHEBGP
F1-16 E.& MCE 5 PE Z [8{#f EBGP

#B1E we 1t AR

WANRGAE system-view -

HEABGPHLA bgp as-number -

. K A ipv4-family vpn-instance | .

HEABGP-VPNI B vpn-instance-name ik

9 . A peer { group-name | ip-address } | . ..

HPERCE HEBGPA S 14 [ as-number as-number ] ik
import-route protocol [ process-id | i

FINEE 5L HIVPNES all-processes ] [ med meil-value | | 541 WF, BGPAZIA HA
route-policy route-policy-name ] SR UL B i
filter-policy { acl-number | ip-prefix | njik

Pic X A i A5 S AT | ip-prefix-name } export [ direct | isis | .

e process-id | ospf process-id | rip process-id ﬁf’"’%@T;_ ANKE R AT E
| static ] {5 BT 9k

TC T S B Hh A5 BEAT I | il li { acl ber | i fi i

A XS " AT | filter-policy acl-number ip-prefix | ..
ﬂﬁ ip.prefix.name } import ﬂi{‘ﬁ %/)PT ’ XXUL%W EI(]E% EE
5 BT vE
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@ 15t AR

f. & BGP VPN 4/, VPN 547 % 49 BGP 3%t 3 4% 5 %38 49 BGP #8F) . A % BGP il ¢9Be &,
FAN “ZEHEAIPHKERERS” T4 “BGP” .

6. EEEMCEEPEx (81 FHIBGP
$£1-17 BLE MCE 5 PE Z |8/{£H IBGP

#BR1E we L RA
ARG system-view -
I ANBGPHL K bgp as-number -
\ R A 0 T ipv4-family vpn-instance | ..
HEABGP-VPNSE IR 4] vpn-instance-name Wik
9 N At A peer { group-name | ip-address } | .
HPEACTL ) IBGPA - [ as-number as-number ] 3%
import-route protocol [ process-id | ik
GNP VPN all-processes ] [ med med-value || s EmF, BGPAZAHA
route-policy route-policy-name ] * S U ML B
gl U i AR N B { | ip-add } A
i T A peer group-name ip-address . N
S5 i EA %5 ) i reflect-client AT UL T, BUATRCTE R X
Sy S L i
Al
X e o BETEOLT . FOVER ) I E %
it At
ﬁi%g\?ﬁg)ﬂ%ﬂg}ﬂ%ﬂj% reflect between-clients R ) B E RS
WAk ) 2 ) e AR,
N W
Al

e B 1 SO K AR A ID

reflector cluster-id cluster-id

BT OLR, AN DR G
348 F A i Router IDE R BE
ID

WR—ABEFECE T 24
R, WA HAG S ANTE
) 6 B ST % T AR R )
ID, DLk A B A i

e B0 B A % 5 B kAT i

filter-policy { acl-number | ip-prefix
ip-prefix-name } export [ direct | isis
process-id | ospf process-id | rip process-id
| static ]

nJik
SRAATEOL R AR KA %
5 AT I 08

e 0T A i e A R AT R

filter-policy { acl-number |
ip-prefix-name } import

ip-prefix

CIpvd

BT OLT, AR %
(EPSS:ZRpUR)A
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1.5 MCERRfn4t$r

1.5.1 E{iIBGP%iE

24 BGP Bl B ARk G, A DLl B OE AT 5 A7 BGP MERAIH I BC B A 2. AT T2 BGP X254k
H &M RIH6E)) (¥ ROUTE-REFRESH 4 E).

EEH A N AT R AERAE
%1-18 E1i BGP iEi%

#HR1E

A
Al <

BB AT E VPNELH I BGPE: #2

refresh bgp vpn-instance vpn-instance-name { ip-address | all |
external | group group-name } { export | import }

S 1 f5 € VPNSL I BGPIZE#:

reset bgp vpn-instance vpn-instance-name { as-number | ip-address |
all | external | group group-name }

1.5.2 B RMCERIEITIRE

ESEN LIRNE G, EAEEME AT display 4 A LUE/RACE 5 MPLS L3VPN [ 47 50,

WIS EF Won s B Uk ie & I 8UR

FEFH LB R AT reset fir 4 T AT BRI H1 9% 5 50805 6 o

#1-19 |7~ MCE BIE{TIRAS

1R1E

A
AP <

VPN B SRIBIRIP i 2

display ip routing-table vpn-instance vpn-instance-name
[ verbose ][ | {begin | exclude | include } regular-expression ]

SRR VPN

display ip vpn-instance [ instance-name vpn-instance-name ]
[|{begin | exclude | include } regular-expression ]

S onTE B VPNSEHI HIFIBAE B

display fib vpn-instance vpn-instance-name [ acl acl-number |
ip-prefix ip-prefix-name ] [ | { begin | exclude | include }
regular-expression ]

HoR R VPN S b 545 52 H 1P itk Pt
BLIIFIBAE &

display fib vpn-instance vpn-instance-name ip-address [ mask |
mask-length ] [ | { begin | exclude | include }
regular-expression ]

B/RBGP VPNVAXT AR L1 {5 K

display bgp vpnv4 vpn-instance vpn-instance-name group
[ group-name ] [ | { begin | exclude | include }
regular-expression ]

RS ARIBGP VPNvAR H{Z &

display bgp vpnv4 vpn-instance vpn-instance-name network
[| {begin | exclude | include } regular-expression ]

5 RBGP VPNVAIASE 415

display bgp vpnv4 vpn-instance vpn-instance-name paths
[ as-regular-expression | { | { begin | exclude | include }
regular-expression } ]

T RBGP VPNvAXT 2 k% &

display bgp vpnv4 vpn-instance vpn-instance-name peer
[ group-name log-info | ip-address { log-info | verbose } |
verbose ][ | { begin | exclude | include } regular-expression ]
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1BRAE we

display bgp vpnv4 vpn-instance vpn-instance-name
routing-table [ network-address [ { mask | mask-length }
[ longer-prefixes ] ] | as-path-acl as-path-acl-number | cidr |
community [ aa:nn ]&<1-13> [ no-advertise | no-export |
no-export-subconfed ] * [ whole-match ] | community-list
{ basic-community-list-number [ whole-match ] |
B RTR B VPNSLRIFIBGP VPNvAE {5 & | adv-community-list-number }&<1-16> | dampened | dampening
parameter | different-origin-as | flap-info [ network-address
[ { mask | mask-length } [ longer-match ] ] | as-path-acl
as-path-acl-number ] | peer ip-address { advertised-routes |
received-routes } | statistic ] [ | { begin | exclude | include }
regular-expression | [ flap-info ] regular-expression
as-regular-expression ]

reset bgp vpn-instance vpn-instance-name dampening

=23 b ¢ = S PR A2 B
TR A2 VP NSRBI e 5 2 B [ network-address [ mask | mask-length ]

reset bgp vpn-instance vpn-instance-name ip-address

; o o f o .. | flap-info

B R 5 VPN B IBGPA S (B 3 | _ _ _

i A reset bgp vpn-instance vpn-instance-name  flap-info
[ ip-address [ mask | mask-length ] | as-path-acl

as-path-acl-number | regexp as-path-regexp ]

@ ks

HXEAKAEOTAENBIHESI ZEHA-IP oS AL Foy “IPbka .

1.6 MCEH AU & 245
1.6.1 MCEFOPE&a/{#FHOSPF5| AVPNE&H

1. AR E K

o MCE % 18 id Vlan-interface10 42 [1(IP #uhik 10.214.10.3 )% 4 2 k56 [E 24 192.168.0.0/24
1 VPN 1, il Vian-interface20 #: 11 CIP #ihl 10.214.20.3) 3% 4% 20 # 4l 35 [F HK
192.168.10.0/24 ] VPN 2, H.H1 VPN 2 Hiz1T RIP i B3

. TR MCE W4 e % VPN 2 0] ) ke 25, Rl OSPF ¥4 VPN i 1 & Ai 21 PE 1.
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2. HME
E1-6 MCE %A PE [g/{&/H OSPF 5| \ VPN i HANR=E

VPN 2
Site 1
CE1
PE 2
PE 1
GE1/0/1
Vian-int30: 30.1.1.2/24
Vian-int40: 40.1.1.2/24
PE 3 CE 2
VPN1 & Vian-int30: 30.1.1.1/24 VPN 1
192.168.0.0/24 3 Vian-int40: 40.1.1.1/24 Site 2

Vlan-int10
10.214.10.3/24

GE1/0/2
Vlan-int20
10.214.20.3/24

VPN 2
192.168.10.0/24

I EBMESE

X 438, 1 MCE Z&58:44 0“MCE”, VPN 1 1 VPN 2 130 2% th 28 70 i 4 “VR17AI“VR2”,
PE 1 2444 “PE1”.,
(1) #£ MCE F1PE 1 LW E VPN 54

# 7E MCE ¥ #% [ lic & VPN 52451, 2543 %) vpnd A1 vpn2, RD 43 5 B {E 4 10:1 #1120:1, VPN Target
B RD BRI A%, Export A1 Import 55U AY «

<MCE> system-view

[MCE] ip vpn-instance vpnl
[MCE-vpn-instance-vpnl] route-distinguisher 10:1
[MCE-vpn-instance-vpnl] vpn-target 10:1
[MCE-vpn-instance-vpnl] quit

[MCE] ip vpn-instance vpn2
[MCE-vpn-instance-vpn2] route-distinguisher 20:1
[MCE-vpn-instance-vpn2] vpn-target 20:1
[MCE-vpn-instance-vpn2] quit

# @3 VLANLO, ¥l GigabitEthernet1/0/1 i A\ VLAN10, & Vlan-interfacel0 1.
[MCE] vlan 10

[MCE-vlanl1l0] port gigabitethernet 1/0/1
[MCE-vlan10] quit

[MCE] interface vlan-interface 10

# & Vlan-interface10 #2115 VPN 524 vpnl 962, JFECE R IP Hikik,
[MCE-VlIan-interfacelO] ip binding vpn-instance vpnl
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[MCE-VIan-interfacelO] ip address 10.214.10.3 24

# A FHRUL R AL E VLAN20, i I GigabitEthernet1/0/2 Jii N VLAN20, At & 4% 15 VPN 524
vpn2 4 FHRLE 1P M.

[MCE-VIan-interfacelO] quit

[MCE] vlan 20

[MCE-vlan20] port gigabitethernet 1/0/2

[MCE-vlan20] quit

[MCE] interface vlan-interface 20

[MCE-VIan-interface20] ip binding vpn-instance vpn2

[MCE-VIan-interface20] ip address 10.214.20.3 24

[MCE-VIan-interface20] quit

#75 PE1 LIECE VPN S, 28573514 VPNL Al VPN2, RD 4 5IHUE 4 30:1 A 40:1, VPN Target
HU{R 23514 10:1 1 20:1, Export #1 Import XU AE -

<PE1> system-view

[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 30:1

[PE1-vpn-instance-vpnl] vpn-target 10:1

[PE1-vpn-instance-vpnl] quit

[PE1] ip vpn-instance vpn2

[PE1-vpn-instance-vpn2] route-distinguisher 40:1

[PE1-vpn-instance-vpn2] vpn-target 20:1

[PE1-vpn-instance-vpn2] quit

(2) MCE 4 Site [n]#% fhfid &

MCE 5 VPN 1 FAZAHIE, H VPN 1 RAE A E dr s, DIt mr U i 2 e el A T P
#idE VRL 5 MCE #8104 N MUkl 10.214.10.2/24, 3% 4 VPN £ [ ik 192.168.0.1/24.
1) VLAN tF 8 s ORI B3 11 1P ik i) el R A g

#{E VR1 _ERCE S, $75E 7 MR SCH) R —Bkiihl 24 10.214.10.3.

<VR1> system-view

[VR1] ip route-static 0.0.0.0 0.0.0.0 10.214.10.3

#15 MCE LisE ik h, 27k 192.168.0.0/24 W B4R, F—Bkibhl>h 10.214.10.2, HH4ik
HH1 5 VPN 524 vpnl 465E .

[MCE] ip route-static vpn-instance vpnl 192.168.0.0 24 10.214.10.2

# 47x MCE 24 VPN SEf] vpnd 4E4 (1% 145

[MCE] display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
10.214.10.0/24 Direct O 0 10.214.10.3 Vlanl0
10.214.10.3/32 Direct O 0 127.0.0.1 InLoopO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
192.168.0.0/24 Static 60 O 10.214.10.2 Vlanl0

ALLER], ©4fE MCE o VPN 1455 TERSBH .
# VPN 2 Niz47 RIP, # MCE L& RIP ¥EFE 20, Jf5 VPN 241 vpn2 485E, LUEHE VPN 2 4
(1) 8% H 272 >) 1) VPN S5 vpn2 (1) & .
[MCE] rip 20 vpn-instance vpn2
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# RATME: 10.214.20.0 Ik H .

[MCE-rip-20] network 10.214.20.0

[MCE-rip-20] quit

# 76 VR2 I, Bi'EY5 MCE EH 1 O MhE A 10.214.20.2/24, #E+H: VPN 2 [ HuhE
192.168.10.1/24. (Fic & i FEmg)

#BCE RIP, KATM B 192.168.10.0 Fi1 10.214.20.0 [ H -
<VR2> system-view

[VR2] rip 20

[VR2-rip-20] network 192.168.10.0

[VR2-rip-20] network 10.214.20.0

# 5. MCE A& VPN 8245 vpn2 ¥ d 15 L
[MCE] display ip routing-table vpn-instance vpn2
Routing Tables: vpn2

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
10.214.20.0/24 Direct O 0 10.214.20.3 Vian20
10.214.20.3/32 Direct O 0 127.0.0.1 InLoop0
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
192.168.10.0/24 RIP 100 1 10.214.20.2 Vlan20

ALLAEE], MCE T4l RIP 2% 22T VPN 2 AMAAM R, 5 VPN 1 1) 192.168.0.0 4 H
5 B B e E A RN, A ROHAT TR .

(3) MCE 5 PE [a] % i &

# MCE 1 f| GigabitEthernet1/0/3 i 1% #: % PE 1 1) GigabitEthernet1/0/1 i 1, 75 E i & X B4
Ui 124 Trunk 55 11, FF 81 VLAN 30 AT VLAN 40 ({3 SCH#5F Tag il .

[MCE] interface gigabitethernet 1/0/3

[MCE-GigabitEthernetl1/0/3] port link-type trunk

[MCE-GigabitEthernetl/0/3] port trunk permit vlan 30 40

[MCE-GigabitEthernetl/0/3] quit

# liLE PE 1 1Y) GigabitEthernet1/0/1 i I,

[PE1] interface gigabitethernet 1/0/1

[PE1-GigabitEthernetl/0/1] port link-type trunk

[PE1-GigabitEthernetl/0/1] port trunk permit vlan 30 40

[PE1-GigabitEthernetl/0/1] quit

# {£ MCE L-fil# VLAN 30 fiz [ Vlan-interface30, AiE£:115 VPN SEf] vpnl 955, JHC & £z
F) 1P Mtk

[MCE] vlan 30

[MCE-vlIan30] quit

[MCE] interface vlan-interface 30

[MCE-VlIan-interface30] ip binding vpn-instance vpnl

[MCE-VIan-interface30] ip address 30.1.1.1 24

[MCE-VIan-interface30] quit

# £ MCE - fiJ VLAN 40 Fil#% 11 Vlan-interface40, Fi#E #1105 VPN SZf] vpn2 455, Il & #%
1) 1P Huhk.

[MCE] vlan 40

[MCE-vlan40] quit
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[MCE] interface vlan-interface 40

[MCE-VlIan-interface40] ip binding vpn-instance vpn2

[MCE-VIan-interface40] ip address 40.1.1.1 24

[MCE-VIan-interface40] quit

# 7f PE 1 LAl VLAN 30 1% [0 Vlan-interface30, Jc & 4% 05 VPN 524 vpnl 4558, JEHc & 4%
IR 1P Mkl

[PE1] vlan 30

[PE1-vIan30] quit

[PE1] interface vlan-interface 30

[PE1-VIan-interface30] ip binding vpn-instance vpnl

[PE1-VIan-interface30] ip address 30.1.1.2 24

[PE1-VIan-interface30] quit

# {£ PE 1 L% VLAN 40 fl#% 1 Vlan-interface40, Bi& 115 VPN SEf] vpn2 455, Rl & #
) 1P Mtk

[PE1] vlan 40

[PE1-vlIan40] quit

[PE1] interface vlan-interface 40

[PE1-Vlan-interface40] ip binding vpn-instance vpn2

[PE1-VIan-interface40] ip address 40.1.1.2 24

[PE1-VIan-interface40] quit

# IE MCE Al PE 1 [ Loopback0 #:11, HIT4i& MCE #l PE 1 ] Router ID, #ihik535h
101.101.10.1 71 100.100.10.1. it & 5 BRI HL A5 W

# Mi'E MCE JH3)) OSPF #EFE 10, MCE 4 $) VPN 54 vpnl, 41D #'E 2y 10.
[MCE] ospf 10 router-id 101.101.10.1 vpn-instance vpnl

[MCE-ospf-10] vpn-instance-capability simple

[MCE-ospf-10] domain-id 10

# 1. Area0 X I8k A 30.1.1.0 M B, JF5IAN VPN 1 A

[MCE-ospf-10] area O

[MCE-ospf-10-area-0.0.0.0] network 30.1.1.0 0.0.0.255
[MCE-ospf-10-area-0.0.0.0] quit

[MCE-ospf-10] import-route static

#liCE PE 1330 OSPF #Ef% 10, Z8:E % VPN 549 vpnl, 5% 1D 4y 10, 7£ Area0 Xk Aii 30.1.1.0
ZES

[PE1] ospf 10 router-id 100.100.10.1 vpn-instance vpnl

[PE1-0spf-10] domain-id 10

[PE1-0spf-10] area O

[PE1-ospf-10-area-0.0.0.0] network 30.1.1.0 0.0.0.255
[PE1l-ospf-10-area-0.0.0.0] quit

[PE1l-0spf-10] quit

# Won PE 1 L VPN 1B A R

[PE1] display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
30.1.1.0/24 Direct O 0 30.1.1.2 V1an30
30.1.1.2/32 Direct O 0 127.0.0.1 InLoopO
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127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
192.168.0.0/24 O_ASE 150 1 30.1.1.1 VIan30

AR, VPN 1 AESH HC4 5 A3 MCE 5 PE 1 H¥) OSPF %l & .

MCE 5 PE 1 [H]fiC & OSPF #EFE 20, 3\ VPN 545 vpn2 (1% B 05 BRI R 55 b Th A 20 g 1 A
A—2, AFEZAE MCE (¥ OSPF HCE T AR RIP HERE 20 (1, IXHAHBE, HUUE
N EESYIKIE NS VNG S EIEE

[PE1] display ip routing-table vpn-instance vpn2

Routing Tables: vpn2

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
40.1.1.0/24 Direct O 0 40.1.1.2 Vlan40
40.1.1.2/32 Direct O 0 127.0.0.1 InLoopO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
192.168.10.0/24 O_ASE 150 1 40.1.1.1 VlIan40

2, HEEE, SLBA VPN SEH N i BG83 ia 72 PE 19, Bl & 58K
1.6.2 MCEFIPE&/{#FBGP5| AVPNI&H

1. A EK

. {F A B YA HHLAE R MCE 4%, 4k i 1 Fluk 2 N If VPN 8% i kA ) PE 1, 1 MPLS
B R0 28 3 1 VPN GBS 1 5 10 .
o M1 Ry 2 NEEFH OSPF WX, MCE 5 PE [ EBGP {4l
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2. HME
E1-7 MCE #A PE [g/{&FH BGP 5| \ VPN IHANTEE

VPN 2
Site 1
CE 1
PE 2
PE 1
GE1/01
Vlan-int30: 30.1.1.2/24
Vian-int40: 40.1.1.2/24,
PE 3 CE 2
VPN 1 < Vian-int30: 30.1.1.1/24 VPN 1
192.168.0.0/24 \ Vlan-intd0: 40.1.1.1/24 Site 2

Vlan-int10
10.214.10.3/24

GE1/0/2
Vlan-int20
10.214.20.3/24

VPN 2
192.168.10.0/24

I EESE

(1) VPN Sl E

# fEMCEARIPE 1 _EEJEEVPNSLAHY, JF5H3H40E RCE S “1.6.1 MCENIPE[H{{fJOSPF5| AVPN
BEEh T PRIRCE R, X AR

(2) MCE 5 Site [ i id &

# WO E A VPN SEBI A 325 JH ) OSPR HERE, A1 % W B i o, #8041 559538 OSPF Be EAH ],
XRAFILIE

# il & MCE ) OSPF H3i%, % 10 5 VPN 5:41 vpnl 9552, “#>] VPN 1 1 H .

<MCE> system-view

[MCE] ospf router-id 10.214.10.3 10 vpn-instance vpnl

[MCE-ospf-10] area O

[MCE-ospf-10-area-0.0.0.0] network 10.214.10.0 0.0.0.255

# oKk VPN 1 1% tifE B .

[MCE-ospf-10-area-0.0.0.0] display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
10.214.10.0/24 Direct O 0 10.214.10.3 Vlanl0
10.214.10.3/32 Direct O 0 127.0.0.1 InLoop0
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
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127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
192.168.0.0/24 OSPF 10 1 10.214.10.2 Vlanl0

AIEH], MCE Qi) OSPF #E/ 10 4% >J 3 7 VPN 1 W1 11

# IiL'E MCE () OSPF 1 20 5 VPN 5241 vpn2 455, %7 2] VPN 2 A [ 1, G B 5 _L1HIAC & OSPF
HEFRE 10 K. XH HZ BRI E SR

[MCE] display ip routing-table vpn-instance vpn2

Routing Tables: vpn2

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
10.214.20.0/24 Direct O 0 10.214.20.3 Vlan20
10.214.20.3/32 Direct O 0 127.0.0.1 InLoop0
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
192.168.10.0/24 OSPF 10 1 10.214.20.2 VlIan20

(3) MCE 5 PE [A] % 1 fic &

# B EMCE 5PE 1 [a)ild Trunkdis HE473%E8:, BLE S “1.6.1 MCEMPER/{ HOSPFII AVPNi
7 P RECE SR, XA

# [’ MCE JH3) BGP #E#2 100, Jfii A VPN L5 vpnl [ IPv4 itk A .

[MCE] bgp 100

[MCE-bgp] ipv4-family vpn-instance vpnl

# i8¢ PE1 (PE 1 53541 vpnl 4552 4z O Huhl y 30.1.1.2/24, BGP #2245 200) h EBGP X%
A, JEGIN OSPF 2% 10 [ s &

[MCE-bgp-vpnl] peer 30.1.1.2 as-number 200

[MCE-BGP-vpnl] import-route ospf 10

# 1t PE 1 LCE BGP200, Jf4EE MCE i EBGP %4514

<PE1> system-view

[PE1] bgp 200

[PE1-bgp] ipv4-family vpn-instance vpnl

[PE1-bgp-vpnl] peer 30.1.1.1 as-number 100

# 1R PE 1 1 VPN SE41 vpnl ) 5 B

[PE1-bgp-vpnl] display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
30.1.1.0/24 Direct O 0 30.1.1.2 Vian30
30.1.1.2/32 Direct O 0 127.0.0.1 InLoop0
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
192.168.0.0/24 BGP 255 2 30.1.1.1 V1an30

# X1 VPN 2, & MCE #l PE 1 F#HTSMUIMACE, ¥ VPN 541 vpn2 1) OSPF %t {5 &5 I A F
EBGP 1. XEAHROANE LR, HHE Wil E 45
[PE1-bgp-vpnl] display ip routing-table vpn-instance vpn2
Routing Tables: vpn2
Destinations : 5 Routes : 5
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Destination/Mask Proto Pre Cost NextHop Interface

40.1.1.0/24 Direct O 0 40.1.1.2 VIan40

40.1.1.2/32 Direct O 0 127.0.0.1 InLoopO

127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO

127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO

192.168.10.0/24 BGP 255 2 40.1.1.1 VIan40

Ak, MCE %4 &4 A VPN 21 4 ) OSPFE B 45|\ PE 1 [) EBGP % thZ, HlE 5
Ji o

1.6.3 7ERFELE M {E FAMCEINRE &£ % VPN B

1. A EK

i B 1-8 fizn, MCE1 FIMCE?2 i £5il it GREFE & UEA T8 /5, H40 & # 2IVPNL FIVPN2 1)l 2.
HAVPNL )l f 4 FHHOSPRVE M B s, Hy HAEAE s TIX L, B 0. 1MVPN2 [r5l
S EHRIPFIOSPF, A OSPRERMUAFAE T T X 48, IESKMCEL FIMCE2 1% fe % i ik % 1
PP ANVPN I 25 A 1 i b A5 S T HERf & AT .

2. tHWE

E1-8 7Eb%EBAM P {EH MCE Thit &% VPN IREAEM =R

VPN 1 VPN 1
X (—§-) Site2
Site1 v, N OSPF
OSPF :
Tunnel
GE1/0/10 VLAN-int100 0 0 T”""Z'g VLAN-int100 GE1/0/20
Vlan-int10 192.168.1.1/24 172.16.1.1/24 Vian-int20
10.214.10.1/24 10.214.30.1/24
MCE1 I8 CE2
GE1/0/11 ) . GEL/0/21
Vlan-int11 VLAN-int101 g Vlan-int21
10.214.20.1/24, 192.168.2.1/24 10.1.2.1/2 10.214.40.1/24
VPN 2
Site1 VF.’N 2
RIP Site2
OSPF
3. BEE B

BT O RENVPNRIK AN E T — 4GRERSIE, FTAEHRZVPNM 4% J i Hdis A i 45 8
B AT PLE I B VPN S R4 1422 1 5 VPNSE BB 40 e, A S5 A X 2% i 46k B AN AT R 9 b
ghfy i B 1-9 A1 & 1-10 Fion),  AIMAEMCE % & vl LB REAN VPN I 25 0 i b ok A7 i A2 1004 T
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E1-9 VPN1 Bjit S5 MCE &M EIRINRER

OSPF

VPN 1 VPN 1
Site1 Site2
Vlan-int1 Tunnel0 Tunnel0 lan-int20

MCE1 MCE2

E1-10 VPN2 gyit 55 MCE i &M &R~ EE

R Vlan-int1 Tunnell Tunnel1 lan-int21 OSEE
MCE1 MCE2

VPN 2 VPN 2

Site1 Site2

FRE L B, A b 735 AR MCE %45 o3RS VPN 284 VPN SEHT, K MCE & VPN i
SR (P2 CORIRIE 92 11 5 VPN S2 @l 3E 74558 « X1 VPNL M4, ] LUK A MCE %45 L k42 1
BRI E, ) OSPF v, AW LA —A> OSPF S AT4Ed; X1 VPN2 k4%, N
BTHEAE MCEL k4T OSPF Fl RIP (K40 H.5 | H ic

4. lLEH IR
(1) EEPEE
. fi & MCE1

# G% VLAN100 f1 VLAN101, JfK5iI GigabitEthernet1/0/15 Fit & & Trunk 257, I ANX A
VLAN,

<MCE1> system-view

[MCE1] vlan 100 to 101

[MCE1] interface Gigabitethernet 1/0/15
[MCE1-GigabitEthernetl/0/15] port link-type trunk
[MCE1-GigabitEthernetl1/0/15] port trunk permit vlan 100 101
[MCE1-GigabitEthernetl1/0/15] quit

# QI VLAN #2101, JFECEAN Y 1P Hidik.

[MCE1] interface vlan-interface 100

[MCE1-Vlan-interfacelO0] ip address 192.168.1.1 255.255.255.0
[MCE1-Vlan-interfacelO0] quit

[MCE1] interface vlan-interface 101

[MCE1-VIan-interfacelOl] ip address 192.168.2.1 255.255.255.0
[MCE1-VIan-interfacelO0l] quit

# % Tunnelo #211.

[MCE1] interface tunnel O

# L TunnelO £z 111 IP Hbtik.

[MCE1-TunnelO] ip address 10.1.1.1 255.255.255.0
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# FUE Tunnel B350

[MCE1-TunnelO] tunnel-protocol gre

# TCE TunnelO #5211 (1AL

[MCE1-TunnelO] source vlan-interface 100

# T & TunnelO 42 1K H Rk

[MCE1-TunnelO] destination 172.16.1.1
[MCE1-TunnelO] quit

# QU IFRC BN AR I 1, MRS5S tunnel.
[MCE1] service-loopback group 1 type tunnel

# BT RO T O (AL LA GigabitEthernet1/0/3 451D AR ANEASIRAIZ 1,
[MCE1] interface Gigabitethernet 1/0/3
[MCE1-GigabitEthernetl/0/3] undo stp enable
[MCE1-GigabitEthernetl1/0/3] port service-loopback group 1
# {E Tunnel £ ALK R a2 BEIE 5 | A 5530 R4 1.
[MCE1-GigabitEthernet1/0/3] quit

[MCE1] interface tunnel O

[MCE1-TunnelO] service-loopback-group 1
[MCE1-TunnelQ] quit

# Q% Tunnell #2111,

[MCE1] interface tunnel 1

# L Tunnell #2171 1P Mtk

[MCE1-Tunnell] ip address 10.1.2.1 255.255.255.0
# I E Tunnel 33545,

[MCE1-Tunnell] tunnel-protocol gre

# Jic & Tunnell 2 L HhdE .

[MCE1-Tunnell] source vlan-interface 101

# L Tunnell £210018 H .

[MCE1-Tunnell] destination 172.16.2.1

# 7E Tunnel 4% IR 357 B E 5 I EOME 55 2R R0 41 1
[MCE1-Tunnell] service-loopback-group 1
[MCE1-Tunnell] quit

e itE MCE2

# B VLAN10O fil VLAN101, FF#4ifi 1 GigabitEthernet1/0/25 it & 4 Trunk 2584, A IX A
VLAN.

<MCE2> system-view

[MCE2] vlan 100 to 101

[MCE2] interface gigabitethernet 1/0/25
[MCE2-GigabitEthernetl1/0/25] port link-type trunk
[MCE2-GigabitEthernetl1/0/25] port trunk permit vlan 100 101
[MCE2-GigabitEthernetl/0/25] quit

# QI VLAN #211, JFRCEA T 1P k.

[MCE2] interface vlan-interface 100

[MCE2-VIan-interfacelO0] ip address 172.16.1.1 255.255.255.0
[MCE2-Vlan-interfacelO0] quit

[MCE2] interface vlan-interface 101

[MCE2-Vlan-interfacelOl] ip address 172.16.2.1 255.255.255.0
[MCE2-Vlan-interfacelOl] quit
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# Q4 Tunnelo #2111,

[MCE2] interface tunnel O

# i & TunnelO 42 1 1P Hidik.

[MCE2-Tunnel0] ip address 10.1.1.2 255.255.255.0

# WOE Tunnel 35

[MCE2-Tunnel0] tunnel-protocol gre

# L& TunnelO 22 L1 s b dE o

[MCE2-Tunnel0] source vlan-interface 100

# & TunnelO 4 F1iK H MUk

[MCE2-TunnelO] destination 192.168.1.1

[MCE2-TunnelQ] quit

# QIR AN S FR I 1, IRSS2EEE R tunnel.

[MCE2] service-loopback group 1 type tunnel

#OBAT R T 1 (AL DL GigabitEthernet1/0/3 451D A ANEASIREI4 1,
[MCE2] interface gigabitethernet 1/0/3
[MCE2-GigabitEthernet1/0/3] undo stp enable
[MCE2-GigabitEthernet1/0/3] port service-loopback group 1
# 7£ Tunnel 4% LI H 3R BEE 5 AL 55 2R 0141 1,
[MCE2-GigabitEthernetl/0/3] quit

[MCE2] interface tunnel 0O

[MCE2-TunnelO] service-loopback-group 1
[MCE2-TunnelO] quit

# Q% Tunnell #:11.,

[MCE2] interface tunnel 1

# lCE Tunnell #2111 1P Hbdik.

[MCE2-Tunnell] ip address 10.1.2.2 255.255.255.0
# FE Tunnel B350

[MCE2-Tunnell] tunnel-protocol gre

# fiCE Tunnell 2 O HbhE .

[MCE2-Tunnell] source vlan-interface 101

# & Tunnell 42 FE H MUk

[MCE2-Tunnell] destination 192.168.2.1

# {E Tunnel £ LA R 2 BEIE 5 T A 55 3R EI 4 1.
[MCE2-Tunnell] service-loopback-group 1

(1) T VPN 54

e  MCE1l &&AMNE

# 9 VPN 28 QI VPN SE6, fir 424 “vpnl”, JFECE RD &1k

<MCE1> system-view

[MCE1] ip vpn-instance vpnl

[MCE1-vpn-instance-vpnl] route-distinguisher 1:2
[MCE1-vpn-instance-vpnl] vpn-target 1:2
[MCE1-vpn-instance-vpnl] quit

# ) VPN2 25 QI VPN 5261, 444 “vpn2”, JFECE RD JE1E.
[MCE1] ip vpn-instance vpn2

[MCE1-vpn-instance-vpn2] route-distinguisher 1:3
[MCE1-vpn-instance-vpn2] vpn-target 1:3
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[MCE1-vpn-instance-vpn2] quit

# [L'E Vlan-interface 10 $ 1R Tunnel 0 #1115 VPN 5241 “vpnl” #HT40¢, JEACE IP Ml
[MCE1] vlan 10

[MCE1-vlan10] port gigabitethernet 1/0/10
[MCE1-vlanl10] quit

[MCE1] interface vlan-interface 10
[MCE1-Vlan-interfacelO] ip binding vpn-instance vpnl
[MCE1-Vlan-interfacelO] ip address 10.214.10.1 24
[MCE1-Vlan-interfacelO] quit

[MCE1] interface tunnel O

[MCE1-TunnelO] ip binding vpn-instance vpnl
[MCE1-TunnelQ] ip address 10.1.1.1 24

# L& Vlan-interface 11 £ A1 Tunnel 1 #2115 VPN 524 “vpn2” #4740, JFECE IP Hulik,
[MCE1] vlan 11

[MCE1-vlanll] port gigabitethernet 1/0/11
[MCE1-vlanll] quit

[MCE1] interface vlan-interface 11
[MCE1-Vlan-interfacell] ip binding vpn-instance vpn2
[MCE1-Vlan-interfacell] ip address 10.214.20.1 24
[MCE1-Vlan-interfacell] quit

[MCE1] interface tunnel 1

[MCE1-Tunnell] ip binding vpn-instance vpn2
[MCE1-Tunnell] ip address 10.1.2.1 24

[MCE1-Tunnell] quit

e MCE2 &#&MACHE

# o VPNL Mgl VPN 526, fy4h “vpnl”, JFECE RD M (5 MCEL &R+ 20,
<MCE2> system-view

[MCE2] ip vpn-instance vpnl

[MCE2-vpn-instance-vpnl] route-distinguisher 1:2

[MCE2-vpn-instance-vpnl] vpn-target 1:2

[MCE2-vpn-instance-vpnl] quit

# ) VPN2 M40l VPN sEfil, 4k “vpn2”, JERCE RD &M (5 MCEL &R FF—20.,
[MCE2] ip vpn-instance vpn2

[MCE2-vpn-instance-vpn2] route-distinguisher 1:3

[MCE2-vpn-instance-vpn2] vpn-target 1:3

[MCE2-vpn-instance-vpn2] quit

# L& Vlan-interface 20 # H1F1 Tunnel 0 #2115 VPN S£41 “vpnl” BEAT4652, JEECE 1P Huhk.
[MCE2] vlan 20

[MCE2-vlan20] port gigabitethernet 1/0/20

[MCE2-vlan20] quit

[MCE2] interface vlan-interface 20

[MCE2-Vlan-interface20] ip binding vpn-instance vpnl

[MCE2-Vlan-interface20] ip address 10.214.30.1 24

[MCE2-Vlan-interface20] quit

[MCE2] interface tunnel 0

[MCE2-TunnelO] ip binding vpn-instance vpnl

[MCE2-TunnelO] ip address 10.1.1.2 24

# [L'E Vlan-interface 21 1A Tunnel 1 #1115 VPN 5241 “vpn2” BHT40¢, JFACE IP Hullk.
[MCE2] vlan 21
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[MCE2-vlan21] port gigabitethernet 1/0/21

[MCE2-vlan21] quit

[MCE2] interface vlan-interface 21

[MCE2-Vlan-interface2l] ip binding vpn-instance vpn2

[MCE2-VIan-interface2l] ip address 10.214.40.1 24

[MCE2-VIlan-interface2l] quit

[MCE2] interface tunnel 1

[MCE2-Tunnell] ip binding vpn-instance vpn2

[MCE2-Tunnell] ip address 10.1.2.2 24

[MCE2-Tunnell] quit

(2) T B (ML

o KA VPNL M4 H

# /£ MCE1 ¥4 i E OSPF % th It 5 VPN 241 “vpnl” #7465, JFIH OSPF 3#F MCE
Difig. 282, NiiicE T OSPF X 52 5 uli i A () OSPF Bo B ARFF— 50, IEARLAX 5 0
NI T I

[MCE1] ospf 1 vpn-instance vpnl router-id 192.168.1.1

[MCE1-ospf-1] vpn-instance-capability simple

[MCE1l-ospf-1] area O

[MCEl-ospf-1-area-0.0.0.0]

# ¥ MCE1 %41 Vlan-interface10 F! Tunnel 0 22 L1 A M k647 & Aii
[MCE1l-ospf-1-area-0.0.0.0] network 10.214.10.1 0.0.0.255

[MCE1-ospf-1l-area-0.0.0.0] network 10.1.1.1 0.0.0.255

# {f MCE2 % LI E OSPF B Pt 5 VPN 5241 “vpnl” HEAT45%, FFi OSPF 3 kf MCE
Lifg.

[MCE2] ospf 1 vpn-instance vpnl router-id 172.16.1.1

[MCE2-o0spf-1] vpn-instance-capability simple

[MCE2-0spf-1] area O

[MCE2-0spf-1-area-0.0.0.0]

# 1% MCE2 #4511 Vlan-interface20 11 Tunnel 0 322 [ [ Huhik 3647 & A
[MCE2-o0spf-1-area-0.0.0.0] network 10.214.30.1 0.0.0.255

[MCE2-0spf-1-area-0.0.0.0] network 10.1.1.2 0.0.0.255

o AW VPN2 W41

# {f MCE1 %4 FE OSPF i dth il 5 VPN SLBil “vpn2” HHAT48E, FFi3 OSPF 3 MCE
. i B RAE, A E K OSPF X2 Hufi i 2 A OSPF FUE PREF—50, AL X 3,
0 MBI AT HCE -

[MCE1] ospf 2 vpn-instance vpn2 router-id 192.168.2.1

[MCEl-ospf-2] vpn-instance-capability simple

[MCE1l-ospf-2] area O

[MCE1-o0spf-2-area-0.0.0.0]

# F MCE1 %4 Tunnel 1 £ U RGHBEREAT A, 21 OSPF S ) i v 55
[MCEl-ospf-2-area-0.0.0.0] network 10.1.2.1 0.0.0.255

# /£ MCE1 i #% LICE RIP B PhisOOf 15 VPN SE6 “vpn2” EAT485%E, BbAbLl RIP BERE S 1 441
HEATHCE .

[MCE1] rip 1 vpn-instance vpn2

[MCE1l-rip-1]

# 1 MCE1 %4 Vlan-interface1l 4% [ i hEHEAT KA, S 5l i 1/ RIP H5.
[MCE1-rip-1] network 10.214.20.1
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# 1224907 RIP 2R 5] N OSPF HERE 2 2 2 (1 H115

[MCE1l-rip-1] import-route ospf 2

[MCE1-rip-1] quit

# {E OSPF 2 2 5|\ RIP #EFE 1 22201 % thi 15 S

[MCE1] ospf 2

[MCE1-0spf-2] import-route rip 1

# 7F MCE2 % %% I-Iil'E OSPF it bl It 5 VPN SEfl “vpn2” MEAT48, FFiH OSPF sZ¥F MCE
Dt 2RSS, NI E ) OSPF XA EE 5wl ki 2 W) OSPF B B ORHF— 50, BEAL LI
0 Ay 34T He &

[MCE2] ospf 2 vpn-instance vpn2 router-id 172.16.2.1

[MCE2-0spf-2] vpn-instance-capability simple

[MCE2-0spf-2] area O

[MCE2-ospf-2-area-0.0.0.0]

# ¥ MCE2 %41 Vlan-interface21 F! Tunnel 1 22 L1 A M k3647 % Aii
[MCE2-o0spf-2-area-0.0.0.0] network 10.214.40.1 0.0.0.255

[MCE2-0spf-2-area-0.0.0.0] network 10.1.2.2 0.0.0.255
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2 IPv6é MCERBCLE

2.1 IPv6 MCE{&j 4T

7t MPLS L3VPN 41 M35, MCE FIH A alah & 2% th Bl AE VPN 35 (M PE Z [A] & AT 1Pv4 %
H, FHAZH 1Pv4 R,

7E1Pv6 MPLS L3VPNZ MR8, 1Pv6 MCEZEVPNL S AIPE 8] KA IPV6 i1, 142 HIPV6 1
o IPv6 MCE TAEIREEEMCEMF, TFAHNAEIES N 1.1.4 MCE TAEH P,

2.2 BdEIPv6 MCE
2.2.1 BCEVPNIZfHI

VPN SEBI A AT PR 25 VPN FA R 2% 5 28 W 1, 38 0] DL AN TR] VPN SE 136, 31X —45 Al
7% VPN 241 i) 4 FH AN R F MPLS L3VPN.

1. €3 VPNEfH

VPN SEI{ESzHL AR 5 Site e, VPN SEHIA R EHEM N T VPN, —A4 VPN 261254 T R Bt
M. Site [ VPN i 52 5 22 Rt )

—A VPN 246 HARCE T RD J5 A4 441

ks B THGA VPN 21, w] LU0 VPN 24 554 VPN 6 R &5 R .

F<2-1 f3E VPN 321

BR1E we i3t BF
WANRGAE system-view
BIEVPNSE], FEHEAVPN L]0 ip vpn-instance vpn-instance-name Dhik
Hid & VPN LI RD route-distinguisher route-distinguisher WA
T VP NS4 1 R R A5 B description text Gl

2. BR & VPNl 53 0 kB
VPN S E 5e i n, T %R &S VPN 3l DL R PE 845 4% I HEA T SR BE
F2-2 BB VPN | 540 k8

1BRIE we i3 AR
HENZR G system-view
HEANTE S ORI OMLE | interface interface-type interface-number
B4R 0 5VPNSZEI 5L | ip binding vpn-instance vpn-instance-name R REILR, B AR SERE
ATATVPNS ]
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@ 15t AR

o BE=ZEAFKAHET L VPN LU KB, £F 2R A E LA RN %2 540F 6 VPN %4 %
K, FUNEHaAENETHEL.
e AT ip binding vpn-instance 44~ MiRdE 0 L 2B E 49 IPV6 duit, B E B EH A E 4

0 &9 IPV6 ik,

3. L EVPN IR AKX E 14

MCE #4554 VPN i B If R AT P il i Bt F

o M VPN NS B4 VPN B 151\ BGP I, BGP & KEK—> VPN Target §" Ji#
A B PESIZR, T8 IXAFIZ L 5%k SOOI VPN S48 (R 26 o s 1 515

e VPN {45 VPN Target ' import-extcommunity #fi5E AJ #3552 351 A VPN S24 ) i%

HE] )
e VPN SZfilii#i VPN Target (1) export-extcommunity % [l 4k & A7 8% 1347 VPN Target
JEPERIE
#*2-3 BLE VPN LHBIREEAAXEM
BR1E we AR
ARG K system-view
VPN P ip vpn-instance vpn-instance-name
HENIPVE VPNHLE ipv6-family Al %
vpn-target vpn-target&<1-8> [ both |
i & VPN Target export-extcommunity | | ik
import-extcommunity ]
e routing-table limit number N
R SCRFHO S K H { warn-threshold | simply-alert } ik
Ak
I NTIT 1) iy S import route-policy route-policy BB, B4 VPN Target
JEPEVLHEC Y 2% th
Ak
N2 FH EE 7 i) i e S export route-policy route-policy BB, AR A 0 5 AT
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X i
e VPN EHAE FEE 695 g1 48 £ B LT vA B T IPv4 VPN, .54 F IPv6 VPN,

o BTV VPN ZH4AE T, 7T E IPv6 VPNALE F, BLE IPv6 VPN 6934 548 % B, 4o
RERARNE THRET %O EEE, T IPve VPN XA IPv6 VPN ALHE T &t & 4% w48

X3,
o 44 vpn-target m % TTVARLE 8 /4~ VPN Target; —/A VPN 5415 % T vABL & 64 /4~ VPN
Target.

o TULEE—/~ VPN 4] L He)m KB EE, Uik PE#R S BAET Fit % ah3kd. —4
PE % #1 Rk % 7T vA X Fe93s b s 5 AR = o h X,
o A VPN 45 B 34 b R R Z A 060 O 242 T 35w 5%, T W) o ik s 3B & A 69 34 b b A7id

2.3 ELEIPv6 MCERER AT 3

IPv6 MCE 1] LA AE— gk i o B 25 S 25 B 2 I 2 9 5 %8 . i IPv6 MCE (1) G A «
e [ilE IPv6 MCE 5 1.2 [ th A8 4
e i IPv6 MCE 5 PE 2 Ja] {1 A
£ 1Pv6 MCE M 7 &b, it 50 75 BO6 ] PE LR 3R hfie, Bk i B2k R
AEIEA I BT ERAE DI BE, DA RV .
2.3.1 BLEHEE

EBCE IPv6 MCE Z 0, 7758 L M T4
. B4 VPN s245] . 7E IPv6 MCE ¥zl il PE 1942115 VPN s246146 52
o JREHICHE R BEER UM SURI N N, AR f Ak

2.3.2 BEEIPv6 MCES i &z [B)BY IR X #k

1. BEEIPv6 MCE5ufi 55z [8]1F FHIPv6 8275 % H

IPv6 MCE n] Ll IPv6 i A 5 Site i#E#:. 48 CE FCE I IPV6 B x4 A, ik
fift vl 2 VPN 0] R bl 55 n) 1. DIOK I AS He LB A1) 1PV MCE T RE v] LLKE IPV6 &M 5 VPN
SEHIFHYRE, & IPVv6 VPN Z [alf#) IPV6 #i A i HH AT R 5

F2-4 BLE IPv6 MCE 53t Sz [8/{EH IPv6 275 1&H

1RIE we AR

ARG K] system-view

A ipv6 route-static ipv6-address prefix-length { interface-type R
H 4R E VPN BIAL | interface-number [ next-hop-address ] | next-hop-address | -
BIPV6H A vpn-instance  d-vpn-instance-name  nexthop-address  } | AL EAEIPV6 MCE
[ preference preference-value | AT, s LD
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#B1E we 15t AR
ipv6 route-static vpn-instance s-vpn-instance-name&<1-6> ﬁh ?z'a%zjﬁva(s
ipv6-address prefix-length { interface-type interface-number A B p AT

[ next-hop-address ] | nexthop-address [ public ] | vpn-instance
d-vpn-instance-name  nexthop-address '} [ preference
preference-value ]

2. BEEIPv6 MCE5ih = Z [8/{F FIRIPng

—~ RIPng #EFE LB JE T— N IPv6 VPN SE . W - 7E JH 5 RIPng BERE I ANGE 52 £ IPve VPN S2451,
MZHERLE T M PR . S8 1L 7F IPve MCE 2K RIPng #EFE 5 1Pv6 VPN 24145 %€ , 1] LU AR [A] IPv6
VPN P FA M 2% 3l i AN A ) RIPng 3EFEAE Site A1 IPV6 MCE [RJE{TAZ B, f340E T FAR % 1 i@
B4

%*2-5 BL& IPv6 MCE 5ik& Z 811 RIPng

1RIE we

HENRGHE

LEA

system-view

@ 4 1Pv6e MCE 5 3 4 ] ) Wik

ripng [ process-id ] vpn-instance

RIPngs:fil, ik ARIPng#i.
K

vpn-instance-name

N E7FIPV6 MCE k4T,
MR E W RIPng P AT

FIN B PEA AN 328 5 3 13 1)
T

import-route  protocol [ process-id ]
[ allow-ibgp ] [ cost cost | route-policy
route-policy-name ] *

BN, RIPngAR S
B

P 5 LN e A ks P

default cost value

Ak

BETEOLT, SIAB G
FERAE A0

R RG]

quit

BENFE AL

interface interface-type interface-number

TE 48 5 1 M 2% 32 1 L Af fE
RIPng

ripng process-id enable

Wik
BEENLT, #EOZHRIPNg

@ 1jt AR

A % RIPng 9N Aeitmic &, HANL “ZEHARIPREREHLT” F4 “RIPng” .

3. L EIPv6 MCESuf & Z [8/{E FHOSPFv3
—/~ OSPFv3 #FE HAEJE T4~ IPv6 VPN 524, WIRLE 3 5l OSPFv3 BEFEI AN4E 5 2] IPv6 VPN
SAp], MNZEERE T A PR
R AE IPv6 MCE ¥ OSPFv3 #EFE5 IPv6 VPN SEI485E, AT LLEEANTH IPve VPN P ()AL W9 % H
AR F Y OSPRV3 HEFEAE Site Al IPV6 MCE 1R HEATAC EL, f4AIE T AL B4 % i 1R B 125 R 22 4

%2-6 BLE IPv6 MCE 545z &){#fH OSPFv3

1BRIE

we

LRA

BRG]

system-view
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BE we 1t AR
Bl IPv6 MCE 5l S M [FHOSPFV3 | ospfv3 [ process-id ] vpn-instance | o
S, HEEANOSPRVHLE] vpn-instance-name IZALEALIPVE MCE LT, 34
A E @ OSPRV3RIH]
fic & Router ID router-id router-id Whik

G\ PEAT 320 3 2t 1 PR 4% £

import-route protocol [ process-id |
allow-ibgp ][ cost value | route-policy
route-policy-name | type type ] *

BAETEOLY, BT SIS Al
Wi A S

B RGME quit
AL interface interface-type
interface-number
ZEPE A BEOSPFV3 ospfv3d  process-id area area-id B TEE B R

[ instance instance-id ]

OSPFv3

@ ks

o MR VPN E£4)5, X697 H OSPFv3 #4245 2304k Mk .
o A X OSPFV3WNLAeitmitE, AN “ZEHR-IPREHEEIT” T4 “OSPFv3”,

4. BEEIPv6 MCES5uh & Z [E{FEAIPV6 IS-IS
—ANIPV6 I1S-IS BEFE H BEJE TN IPV6 VPN 241 . W AE )3 2 IPV6 1S-IS HERE N A5 € 2] IPv6 VPN

S, MR HERE S 2 R

ik 7E IPv6 MCE ¥4 IPV6 1S-1S 3 FE 5 IPv6 VPN SE148 52, o] LIMEASE IPve VPN N 1A Y 1%
HE I AN 1 1PV6 I1S-1S J3EFELE Site A1 IPVv6 MCE [HiH4T22 T, A5IF T FA M 1% b (RS S5 A 22 4

%2-7 BE IPv6 MCE it Sz [a{FH IPv6 IS-IS

BRI we 13t AR
WANRGAE system-view
Bl 42 IPve MCE L5 3 sl iy | . . ik
isis [ process-id ] vpn-instance

IPV6 IS-ISsE4], FEHEAIS-IS
LK

vpn-instance-name

R E APV MCE FakAT, s b
Jic B W IPV6 1S-ISHI ]

e 5 o 2% S A A4 R

network-entity net

BRAENEOL T, B IO M 2% S AR 4

R

{F BEIS-ISHEFE K] IPV6 RE

ipv6 enable

BRSO, B RIS IS it
TRIIPV6RE




#B1E we il
Ali%
ipv6 import-route protocol [ process-id ] | HUETELL T, IPV6 ISISAGIAILE
I HPE R A (130 3355 £ % | [ allow-ibgp ] [ cost cost | [ level-1 | | Wl this B

B

level-1-2 | level-2 ] | route-policy
route-policy-name | tag tag ] *

R ipv6e import-routedir & ATR
EGINI R, WEGA R TIANEE
FlLevel-2i th#

SEY E A R quit
BN interface interface-type

interface-number

¥ fig % 1 1S-1S 8% w3 75 1
IPV6fE 11, 95w HIRBEM
IS-ISHEE =

isis ipv6 enable [ process-id ]

B tEOUR, 0 EREIbEIS-IS
% R FE I IPV6fE

@ ks

H # IPV6 IS-IS t9A-BAnit e B, H AN

CZERHAR-IPHHEEIT T4 “IPV6IS-IS” |

5. Bt EIPv6 MCE 51k & 2 [8]{F FFEBGP
IPv6 MCE 53 &6 ] EBGP A2 # i th 155 S, 75 24E IPv6 MCE I %/ IPv6 VPN S it &'
IPv6 BGP %4544, FAE & LI AAMIN IPv6 VPN ] IGP # {5 & .

IPv6 MCE fifi ] EBGP Az #it {5 By, b m] LU Filter-policy X4 U/ A& Aii 1) 4% B3k 4T ok g o

(1) IPv6 MCE LIt E
#*2-8 BL& IPv6 MCE 5= < iafEf EBGP
BRE we AR
HARGAE system-view -
HEABGPAL bgp as-number -
1A IPV6 BGP-VPNSL il ¥ [ i/%\?u:\ig:(}:/en ame vpn-instance |
it &' 1Pv6 BGPXIZ#AHAS S | peer ipv6-address as-number as-number Dhidk
S%IE)Q HH PR A7 0320 3 5 1 Y InTeF()j?\;glruc.)eUte protocel | procefoﬁ?ti—{:;é?i?:i ;ﬁ‘%%?, BGPAH| A HA
route-policy-name ] * ] B4 H e L s
Al

Pc B0 R A (1 % 5 B AT I

filter-policy { aclé-number | ipv6-prefix
ip-prefix-name } export [ direct | isisv6
process-id | ripng process-id | static ]

BRI, AR KA
{55 QAT it v

P B e WA (1 % o 5 B AT I

filter-policy { acl6-number | ipv6-prefix
ip-prefix-name } import

CIpv

SRAANEOL T, AN %
(EPSS:iZRpUR)A




g 15t AR

At & IPv6 BGP VPN %41/, IPv6 VPN %47 F ¢4 IPv6 BGP #&ty X # 5-E-3@ 44 IPv6 BGP #8 F .
A % IPv6 BGP Wil t9Be &, FHAN “ZEHRR-IPHRufEsT" T4 “IPv6 BGP” .

(2) il LREE
F2-9 uhm FRIECE
BRAE we 15t BA
ARG K] system-view
HEABGPHLK bgp as-number
HENIPVEHiE ALK | ipv6-family
¥ 1Pv6e MCENC & 4 | peer ipv6-address as-number Wik
EBGPX} %514 as-number
Wik
import-route protocol [ process-id | SETEIL N, BGPAGIA HAM &I E Pl

5] NVPN W 1] IGP %
HH

(1 ¢ et

[ med med-value |
route-policy-name ] * |

route-policy

vl T B B 2T RE R I IPVE VPN B
Hohk R A 453 A\ 11IPv6 MCE

2.3.3 BL&EIPv6 MCESPEZ |8 Ay & H 32 #6

H 176 IPv6 MCE ¥ 4% &l S N AL M % 45 B 5 IPve VPN eI T T 485, A,

e

N

B IPv6 MCE 5 PE 2 [aPKi 32 11 5 IPv6 VPN S 745 5  HEAT {7 PR 4% i i & < JF%+ IPve MCE
EYEP S5 SN 1 IPve VPN % 51 N2 IPv6 MCE-PE [a] (8% B s, {8 a] LSZELFA M VPN 8%

A S A 4

1. B2 B IPv6 MCESPEZ [8{F FHIPV6 827515 H
%2-10 B.& IPv6 MCE 5 PE Za{# A IPv6 32758 H

BRIE we 15t AR

ARG system-view B
ipv6 route-static ipv6-address prefix-length { interface-type
interface-number [ next-hop-address ] | next-hop-address |
vpn-instance d-vpn-instance-name nexthop-address }

. [ preference preference-value ]
\‘ 2 '3'_' I
b 18 & VPN 52 451l Tid o

EIPVEHAS It

ipv6 route-static vpn-instance s-vpn-instance-name&<1-6>
ipv6-address prefix-length { interface-type interface-number
[ next-hop-address ] | nexthop-address [ public ] | vpn-instance
d-vpn-instance-name  nexthop-address } [ preference
preference-value ]




2. EeEIPv6 MCE5SPEZ [8f§ FARIPng
%*2-11 B E IPv6 MCE 5 PE Z [8f§f RIPng

1RIE

A
<

LEA

HENRGHE

system-view

@] # IPv6 MCE 5 PE [a] [

ripng [ process-id ] vpn-instance

S|, I W i
IPng;u&IJ, HHARIPGHR vpn-instance-name Bk

I A VPN H

import-route  protocol [ process-id ]
[ allow-ibgp ] [ cost cost | route-policy
route-policy-name ] *

AN N, RIPngARSIA I
T

BeE 5 N e R kA L B

default cost value

Al i%
BT, I RS
FE=AH N0

BRI

quit

BEANFE DR

interface interface-type interface-number

AR A B 0 1 A R
RIPng

ripng process-id enable

B EAL, BIOZ2HRIPNg

g ks

H # RIPNg 9N-BA it mie B, AN “ZEHAR-IP KRBT T4 “RIPng” .
3. Bt &IPv6 MCE5PEX [Ef FHOSPFv3
%2-12 BLE IPv6 MCE 5 PE Z @£ OSPFv3
BE we L AR

HANRGAE system-view

@U@IP\(G‘ MCEEPEI‘@ fJOSPFv3 ospfv3 [ process-id ] vpn-instance AT

SR, FEHEANOSPRV3HLIA vpn-instance-name

fi & Router ID router-id router-id Wik

SIAIE B VPN HH

import-route protocol [ process-id |
allow-ibgp ] [ cost value | route-palicy
route-policy-name | type type ] *

FATEOLY, BTGl B
AR AR S

filter-policy { acl6-number | ipv6-prefix | njut
N TP ipv6-prefix-name } export [ bgp4d+ | P s e
WG T A A 1 B AT AL direct | isisv6 process-id | ospfv3 @E%TE{RI {QﬁXJﬁfhﬁ‘Jtﬁ
process-id | ripng process-id | static ] e R T8
SEYE R quit
. o 1201 IR interface interface-type
AR interface-number
fv3 id id Lk
. . ospfv rocess-i area area-i
fEBEIT LA EOSPFV tance i WAL, RO RS

[ instance instance-id ]

OSPFv3
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@ 15t AR

K * OSPFV3 )/t mbcE, 4L “ZEHRR-IP%hEEi8T” F4) “OSPFv3” .

4. B2 BIPv6 MCESPEZ [a/{E FHIPV6 1S-IS
$2-13 B & IPv6 MCE 5 PE Z[a{£M IPv6 I1S-IS

1BR1E

A
AN <

15 FR

HEANR G

system-view

£ 7 IPv6 MCE 5 PE ] (1)
IPV6 I1S-I1S5245, FH3EAIS-IS
s

isis [ process-id ]
vpn-instance-name

vpn-instance

P A 26 S A 47

network-entity net

FRANEOLT, B B E I 2% SR 4

b

i RE1S-ISHFR I IPVEE

ipv6 enable

DTk
BAA RSO, BE RS- IS ik
TEIKIPV6HE

GNP VPN

ipv6 import-route protocol [ process-id ]
[ allow-ibgp ] [ cost cost | [ level-1 |
level-1-2 | level-2 ] | route-policy
route-policy-name | tag tag ] *

nl ik

BB TEOLUR, IPV6 IS-ISAGIAHE
PR s A5 B

W Fipv6 import-routedir & ATE
EGINZN, WERIA 9 51N B i
F|Level-2[% 1

?pv6 fiIt_er-poIigy { apl6-number | | mye

XA ) B 10T S oy rout e name N export | BATHILT, 1PV 1SS AR il
[ protocol [ process-id ] ] % s BT I uE

BRIRZEAE quit

ns S T

i & 42 11 1S-1S #% 1 3k 72 10 Wik

IPV6RE 11, 48 B
IS-ISHEFE 5

isis ipv6 enable [ process-id ]

BT, PO LA RIS
B R IIPVG Y

@ 17t AR

A £ IPV6 IS-IS 9N At e B, AN “ZEHAR-IPHRHEEIRT” F4) “IPv61S-IS” .




5. it &IPv6 MCE5SPEZ [8){# FHEBGP
%2-14 BE IPv6 MCE 5 PE z8{# § EBGP

BRI we WEER
HANRGALE system-view -
HEABGPAL bgp as-number -

ipv6-family vpn-instance Wik

‘ BN
HEAIPV6 BGP-VPNS: i 1 vpn-instance-name

FPERLE HEBGP X 45 {4 peer ipv6-address as-number as-number Wik
import-route protocol [ process-id [ med AL IE

5N S VPN med-value | route-policy | g iEu F, BGPALI A HA
route-policy-name ] * ] 3 45 S U %

N ae e | filter-policy { aclé-number | ipv6-prefix Hik
%H‘kaﬁﬂﬁ%m{m‘%ﬁﬁﬁ ip-prefix-name } export [ direct | isisv6 | g db it K, AN & A 0% i

process-id | ripng process-id | static ] £ BT g
TC AT S B Hh A5 B AT I | il licy { acl6 ber | ipv6-prefi I
AX 2 " A& EATE | filter-policy { acl6-number | ipv6-prefix |
ﬂﬁ ip.prefix.name } import ﬂ%_{‘ﬁ ]%:_{jj[l‘l:’ *XT%‘&E‘JE%EE
5 BT v

Z m
fe. & IPv6 BGP VPN % 4)5, IPv6 VPN 4] & ¢4 IPv6 BGP # & X 4% 53 ¢4 IPv6 BGP 48 ) .
H % IPv6 BGP - t9BL B, 54N “ZEH R IP R BB EIT” T4 “IPv6 BGP” .

2.4 |Pv6 MCER RFn4E$p
2.4.1 €/ IBGP&

2 BGP FUEARAf5, ) DU A7 B A BGP R B I AC & AR AL A 75 4 BGP X454k
HA M EGe /) (30 ROUTE-REFRESH i 5.

TELES LR AT B SRR
#2-15 11 BGP %

1R1E we

A Fi 2 VPN [f)1Pv6 BGP | refresh bgp ipv6 vpn-instance vpn-instance-name { ipv6-address | all |
H external } { export | import }

A7 6 8 VPN [f11Pv6 BGPi% | reset bgp ipv6é vpn-instance vpn-instance-name { as-number |
% ipv6-address | all | external }

2.4.2 BRIPv6 MCEHIEITIAT

s LRI E G, (EAEE M FHUT display #r4 1T LLE R 5 MCE [IS1FIs 0, Wit i
Bords BRAERLUE (OR
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#%2-16 &7~ IPv6 MCE BIE{TIRTS

1RAE we

display ip vpn-instance [ instance-name vpn-instance-name ]

BoriEE S B . h .
BAREVPNII) [| {begin | exclude | include } regular-expression ]

display ipv6 fib vpn-instance vpn-instance-name [ acl6
WRTREVPNILIIPVE FIB(E & aclé-number | ipv6-prefix ipv6-prefix-name ] [ | { begin | exclude
| include } regular-expression ]

B o . =ie y display ipv6 fib vpn-instance vpn-instance-name ipv6-address
ﬁlﬁgéggf\épll\:é}ny SARE HIRIPVeIL bt [ prefix-length 7 [ | { begin | exclude | include }
v e regular-expression ]

5 16 52 VPN 52 461 11 PE 55 CE 2 7] 2 37 1) display bgp vpnv6 vpn-instance vpn-instance-name peer
IP 6 BGPX 2K = [ ipv6-address verbose | verbose ] [ | { begin | exclude |
v SPTRHS IR A include } regular-expression ]

display bgp vpnv6 vpn-instance vpn-instance-name
routing-table [ network-address prefix-length [ longer-prefixes ]
| peer ipv6-address { advertised-routes | received-routes }][|
{begin | exclude | include } regular-expression ]

BIRTEE VPN IBGP VPNVER Hifs 5

g ks

HXEAKAROTENBIFSI ZEHA-IP b AE” Fo) “IPdka” .

2.5 IPv6 MCE BLE! 7 B 2445
2.5.1 ftEIPv6 MCEBLEIfif F 245

1. LHMEEK

o IPv6 MCE # 418 3d Vlan-interface10 1 (IPv6 Hulil >k 2001:1::1/64) %E#:%] VPN 1, Huihk
JuEh 2012:1::/64; @it Vlan-interface20 3211 (IPv6 #ulik >4 2002:1::1/64) iE#:E] VPN 2,
VPN 2 Wiz1T RIPng ¥ s, Hibkys FE oy 2012::/64.

. Tk IPv6 MCE % #8605 VPN Z [a] 1% th kg 25, JEil il OSPFv3 K% VPN i b &A1 2
PE1 &% .
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2. HME
E2-1 BLE IPv6 MCE B BIfiL B 25 5| —H W R & &

VPN 2
Site 1
CE
PE 2
PE 1
GE1/0/1
Vlan-int30: 30::2/64
Vlan-int40: 40::2/64,
PE 3 CE
VPN 1
VPN 1 .
2012:1::/64 & Vlan-int30: 30::1/64 Site 2
U Vlan-int11 | Vlan-int40: 40::1/64
2012:1::2/64 Vlan-int10 GE1/0/2
VR 1 2001:1::1/64 Vian-int20
2002:1::1/64
Vlan-int20
2002:1::2/6
VR 2

Vlan-int21
2012::2/64

VPN 2
2012::/64

3 EMELE

WX A%, % IPv6 MCE £%4:44°0 “MCE”, VPN 1 F1 VPN 2 [FiliZ % 454y a4 “VR1” Fi
“VR2”, PE1 &%% N “PEL”,
(1) #¢ MCE 1 PE 1 EFE VPN s24

# 76 MCE %45 LS VPN S, #8540 %148 VPNL Al VPN2, RD 43 HIHUE 4 10:1 f1 20:1, VPN
Target HUE 5 RD HUH A %{E, Export I Import 2 HUHAR .

<MCE> system-view

[MCE] ip vpn-instance vpnl

[MCE-vpn-instance-vpnl] route-distinguisher 10:1

[MCE-vpn-instance-vpnl] vpn-target 10:1

[MCE-vpn-instance-vpnl] quit

[MCE] ip vpn-instance vpn2

[MCE-vpn-instance-vpn2] route-distinguisher 20:1

[MCE-vpn-instance-vpn2] vpn-target 20:1

[MCE-vpn-instance-vpn2] quit

# 04 VLAN1O, Fiui 1 GigabitEthernet1/0/1 il A VLAN 10, F:{J& Vlan-interfacel0 11,
[MCE] vlan 10

[MCE-vlan10] port gigabitethernet 1/0/1

[MCE-vlan10] quit
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# L& Vlan-interface10 #2115 VPN s24i vpnl 4652, JRECE 11 1Pv6 Hutik.

[MCE] interface vlan-interface 10

[MCE-VIan-interfacelO] ip binding vpn-instance vpnl

[MCE-VIan-interfacelO] ipv6 address 2001:1::1 64

[MCE-VIan-interfacelO] quit

# 48 2B U 1B B VLAN20, #4355 1 GigabitEthernet1/0/2 JiI A\ VLAN 20, fic & 4% 15 VPN 524
vpn2 4h5E, FRECE LI IPv6 Mk,

[MCE] vlan 20

[MCE-vlan20] port gigabitethernet 1/0/2

[MCE-vlan20] quit

[MCE] interface vlan-interface 20

[MCE-VIan-interface20] ip binding vpn-instance vpn2

[MCE-VIan-interface20] ipv6 address 2002:1::1 64

[MCE-VIan-interface20] quit

#7E PE 1 LICE VPN S, 285574 VPNL Al VPN2, RD 43 5l 4 30:1 A1 40:1, VPN Target
WA 43 54 10:1 F1 20:1, Export F1 Import ¥ HUHAE .

<PE1> system-view

[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 30:1

[PE1-vpn-instance-vpnl] vpn-target 10:1

[PE1-vpn-instance-vpnl] quit

[PE1] ip vpn-instance vpn2

[PE1-vpn-instance-vpn2] route-distinguisher 40:1

[PE1-vpn-instance-vpn2] vpn-target 20:1

[PE1-vpn-instance-vpn2] quit

(2) MCE 5 Site i i /it &

MCE 55 VPN 1 FAEANE, H VPN 1 AR E e, T UG AT 1Pve s b1 i & .
# MLE VR1 5 MCE ¥E#:8: OHuhE y 2001:1::2/64, ¥4 VPN 18 0L 2012:1::2/64. [f]
VLAN P sy FURIEE F1 1P Mk i e B PR 4 s

# 16 VR1 ERCEGA H R, 55 7 3RS~ —Bkiuik oy 2001:1::1,

<VR1> system-view

[VR1] ipv6 route-static :: 0 2001:1::1

# {£ MCE Lf¢ IPv6 M th, 2 2012:1::/64 M BLIMHRSC, F—BkHihl ol 2001:1::2, FEKk

B 5 VPN 1 sE485e

[MCE] ipv6 route-static vpn-instance vpnl 2012:1:: 64 vpn-instance vpnl 2001:1::2

# VPN 2 §iz1T RIPng, 7&£ MCE /it # RIPng i F2 20, 5 VPN 5241 vpn2 485, LUEK: VPN 2
PR 127 2] 21 VPN 5245 vpn2 B 3

[MCE] ripng 20 vpn-instance vpn2

# L 'E RIPNg KA1 2002:1::/64 W BL#

[MCE] interface vlan-interface 20

[MCE-VlIan-interface20] ripng 20 enable

[MCE-VIan-interface20] quit

#/EVR2 I, BlE S MCE 8108 M Hhiik 4 2002:1::2/64, 38z VPN 2 82 11 (¥ithhl %y 2012::2/64
(BC B I FEmED .

# 1 VR 2 L% RIPng kA 2012::/64 Fil 2002:1::/64 M BL i H

<VR2> system-view

[VR2] ripng 20
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[VR2-ripng-20] quit

[VR2] interface vlan-interface 20
[VR2-VIan-interface20] ripng 20 enable
[VR2-VIan-interface20] quit

[VR2] interface vlan-interface 21
[VR2-VIan-interface2l] ripng 20 enable
[VR2-VIan-interface2l] quit

# {E MCE &% VPN sS4 vpnl A1 vpn2 f %t 45 S
[MCE] display ipv6 routing-table vpn-instance vpnl
Routing Table : vpnl

Destinations : 5 Routes : 5

Destination: ::1/128 Protocol : Direct
NextHop il Preference: 0
Interface InLoopO Cost -0
Destination: 2001:1::/64 Protocol : Direct
NextHop 1 2001:1::1 Preference: 0
Interface : VlIanlO Cost 0
Destination: 2001:1::1/128 Protocol Direct
NextHop el Preference: 0
Interface InLoopO Cost 0
Destination: 2012:1::/64 Protocol : Static
NextHop 1 2001:1::2 Preference: 60
Interface : VlanlO Cost -0
Destination: FE80::/10 Protocol : Direct
NextHop - Preference: 0
Interface : NULLO Cost : 0
[MCE] display ipv6 routing-table vpn-instance vpn2
Routing Table : vpn2

Destinations : 5 Routes : 5
Destination: ::1/128 Protocol : Direct
NextHop ool Preference: 0
Interface InLoopO Cost 0
Destination: 2002:1::/64 Protocol Direct
NextHop : 2002:1::1 Preference: 0
Interface : Vlan20 Cost 0
Destination: 2002:1::1/128 Protocol Direct
NextHop il Preference: 0
Interface InLoopO Cost 0
Destination: 2012::/64 Protocol : RIPNng
NextHop : FE80::20F:E2FF:FE3E:-9CA2 Preference: 100
Interface : VlIan20 Cost 1
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Destination: FE80::/10 Protocol : Direct
NextHop oo Preference: 0
Interface : NULLO Cost : 0

A LLEF], MCE CL4id RIPng %3] T VPN 2 WIHAR MR i, 35 VPN 1 A (1% i 543 il 4E
PHEPI IR N, AT TR .

(3) MCE 5 PE [a]# thfid &

# MCE i /] GigabitEthernet1/0/3 iiii 3% 8% PE 1 ) GigabitEthernet1/0/1 i 1, 5% i & X p§ 4>
3t 124 Trunk 35t 1, FF 8 1F VLAN 30 F1 VLAN 40 [k i Tag i@t .

[MCE] interface gigabitethernet 1/0/3

[MCE-GigabitEthernetl1/0/3] port link-type trunk

[MCE-GigabitEthernetl1/0/3] port trunk permit vlan 30 40

[MCE-GigabitEthernetl/0/3] quit

# L& PE 1 1) GigabitEthernet1/0/1 % [ .

[PE1] interface gigabitethernet 1/0/1

[PE1-GigabitEthernetl1/0/1] port link-type trunk

[PE1-GigabitEthernetl/0/1] port trunk permit vlan 30 40

[PE1-GigabitEthernetl/0/1] quit

# 1F MCE L@1# VLAN 30 F1# [ Vlan-interface30, & 4% 05 VPN S24i] vpnl 4558, JEic & 4%
1 1Pv6 Sk,

[MCE] vlan 30

[MCE-vlan30] quit

[MCE] interface vlan-interface 30

[MCE-VIan-interface30] ip binding vpn-instance vpnl

[MCE-VIan-interface30] ipv6 address 30::1 64

[MCE-VIan-interface30] quit

# 7£ MCE [fi]% VLAN 40 Fi#: 1 Vlan-interface40, P& £:115 VPN SE] vpn2 485z, JFRLE 8
1 1Pv6 Hitik

[MCE] vlan 40

[MCE-vlan40] quit

[MCE] interface vlan-interface 40

[MCE-VIan-interface40] ip binding vpn-instance vpn2

[MCE-VIan-interface40] ipv6 address 40::1 64

[MCE-VIan-interface40] quit

# {F PE 1 _L-fil# VLAN 30 fl#% 1 Vian-interface30, P& #1115 VPN S2fl vpnl 485, JHHdE #
(%) 1Pv6 Hbtik

[PE1] vlan 30

[PE1-vlan30] quit

[PE1] interface vlan-interface 30

[PE1-VIan-interface30] ip binding vpn-instance vpnl

[PE1-VIan-interface30] ipv6 address 30::2 64

[PE1-VIan-interface30] quit

# 7£ PE 1 LAz VLAN 40 F14% 1 Vlan-interface40, At & #1115 VPN 5241 vpn2 455E, JfHd & 4%
T 1Pv6 Hitik

[PE1] vlan 40

[PE1-vlIan40] quit

[PE1] interface vlan-interface 40
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[PE1-VIan-interface40] ip binding vpn-instance vpn2

[PE1-Vlan-interface40] ipv6 address 40::2 64

[PE1-VIan-interface40] quit

# li'® MCE 1 PE 1 1) LoopbackO #11, HIT#8% MCE 1 PE 1 [ Router ID, Huhk4)7%
101.101.10.1 1 100.100.10.1. Fit & L BRIX FL 440 .

# Il MCE Ji3h OSPFv3 HERE 10, 465 5] VPN SZfil vpnl, FE5IA VPN 1) IPv6 B i
[MCE] ospfv3 10 vpn-instance vpnl

[MCE-ospf-10] router-id 101.101.10.1

[MCE-ospf-10] import-route static

[MCE-ospf-10] quit

# {£ Vlan-interface30 * ff £ OSPFv3,

[MCE] interface vlan-interface 30
[MCE-VIan-interface30] ospfv3 10 area 0.0.0.0
[MCE-VIan-interface30] quit

# WU'E PE 1 )33) OSPFv3 #EF 10, #§5& 3] VPN L4 vpnl.
[PE1] ospfv3 10 vpn-instance vpnl

[PE1-0spf-10] router-id 100.100.10.1

[PEl-ospf-10] quit

# 1t Vlan-interface30 H 1 it OSPFv3.

[PE1] interface vlan-interface 30
[PE1-VIan-interface30] ospfv3 10 area 0.0.0.0
[PE1-VIan-interface30] quit

# o8 PE 1 LR VPN 1B (5 B

[PE1] display ipv6 routing-table vpn-instance vpnl
Routing Table : vpnl

Destinations : 5 Routes : 5

Destination: ::1/128 Protocol : Direct
NextHop e | Preference: 0O
Interface : InLoopO Cost -0
Destination: 30::/64 Protocol : Direct
NextHop : 30::2 Preference: 0
Interface : VIan30 Cost : 0
Destination: 30::2/128 Protocol : Direct
NextHop el Preference: 0
Interface : InLoopO Cost : 0
Destination: 2012:1::/64 Protocol : OSPFv3
NextHop : FE80::202:FF:FE02:2 Preference: 150
Interface : VIan30 Cost o1
Destination: FE80::/10 Protocol : Direct
NextHop o Preference: 0
Interface : NULLO Cost : 0

A LLESR], PE 1103 OSPFV3 22 5] T VPN 1 N FFA M 8% 1 o
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MCE 4 PE 1 [H]jic & OSPFv3 #EfE 20, 5| VPN 5241 vpn2 (1% i S 1l fE 5 i/ 4R i i
BEAR—H, AFFZAE MCE ) OSPRV3 HHECE ST KL RIPng B 10 FE 1, X AFER.
W) R E BT UE H, PE 1l OSPRv3 2% 2 ] T VPN 2 Py IFIFA R % 1 .

[PE1] display ipv6 routing-table vpn-instance vpn2

Routing Table : vpn2

Destinations : 5 Routes : 5

Destination: ::1/128 Protocol : Direct
NextHop el Preference: 0
Interface : InLoopO Cost -0
Destination: 40::/64 Protocol : Direct
NextHop : 40::2 Preference: 0
Interface : Vlan40 Cost -0
Destination: 40::2/128 Protocol : Direct
NextHop e | Preference: 0O
Interface : InLoopO Cost -0
Destination: 2012::/64 Protocol : OSPFv3
NextHop : FE80::200:FF:FEOF:5 Preference: 150
Interface : Vlan40 Cost o1
Destination: FE80::/10 Protocol : Direct
NextHop oI Preference: 0
Interface : NULLO Cost -0

Zt, WARE, SR VPN SN 5 Ros B2 PE 19, BB 58
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1 MPL SE: A i &

@ 17 AP

K% 3| AP S5500-28SC-HI F= S5500-52SC-HI R~ X ¥ MPLS 3 4.

1.1 MPLSfE %)

MPLS (Multiprotocol Label Switching, Z MR S&—Fgi X1 IP & T ME A . MPLS 7:

TCEEEZI P 48 5| NI SRR FR A2, B 28 — 2 B BN S — R A e RAH S &

Y RAET P s IR RIS R R AT e (1 B

MPLS J 2 W T R AR R 2, g AT DL AR ke

o 1E MPLS W%t WA RYE RN E KPR RIS, 482 Tl A A4 1P % th i B8
B B S T g rh AR R A T — e Ry =

o MPLS {7 FHEERZ RN G 2 0], & ] U A &Rk % 2 il (ot PPPL ATM. i 4k
DLKME) 2 b, &gz (IPv4, IPv6) $Rfbm e mig, A &f Eim
MR

o WFEZ EFRSRIN [ ER AT A, {43 MPLS 7E VPN i TR QoS 25 5 i3 3 12 N

o HAARUFMY M, 75 MPLS W48 3kal - al LA 2 AL R IR 55

1.1.1 MPLSEZXRH#Z

1. #EEME

FEC (Forwarding Equivalence Class, &%) J& MPLS i) — AN EZM . MPLS 2 Ff
Iy B, T AR FREAE CH 0 A [ B A AR TR R 25 46 0 56O IR ST —28, A FEC.
J& TAHIA FEC HIHRSCAE MPLS 48tk A5 56 A AH R A 38 . H AT T % SRR P 4 ST 1) 9 28 )2
H bkl 7» FEC.

2. &

PR — K e . B AR AR AR, T HE— bRl —MROCITE I FEC. —Mr%s
A& —1 FEC.

El1-1 FRERHEREH

0 19 2223 31
Label Exp |S TTL
~ ——— -
-~ -
~ - -
~ -
~ - -
~ - -
~ -
~ =
Layer 2 header | Label | Layer 3 header Layer 3 data
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B 1-1 R, ARRE B R B SRR AN I 2% S Sk 2 IRl — AN rh s BRBEKEE N 4 N5, W
PUR PYAS 7 B2

e  Label: FR%fH, KJEH 20bits, FKbsil—A4 FEC.

o Exp: 3bits, LR, PhChEA MRS, WEHERS SN

e S: 1lbit, MPLS SZHFZEARLE. (HN 1IN XN A RIS ZIREE

e  TTL: 8bits, Al IP#ICH ) TTL & XCHE, AT LUT KB L3R

% i
Exp #k 4 MPLS 38R 55K, T AR h A, A X BIGAENFEmZE, wA L “ACL
A QoS L E45F” T4 “QoS” .

3. MR R HRER AR

LSR (Label Switching Router, Ar2A8#i dids) & B AARE5r K e bR AL Hefie 1Mk 45, J2
MPLS R b AR TT R o

4. FREIDGEE RS

BT MPLS M4l %k. R HABMZ ) LSR # 4 LER (Label Edge Router, #r2ilZkihas).
5. IRE R HRERZ

J& TR —/ FEC MR SCHE MPLS M 4% iR &5 (1% 7285 5 LSP (Label Switched Path, AR%5A7 it
7,

LSP & MMPLS R 44 N 1 51 H 11— 46 B i) 645 £ —4CLSP_L, W BALs 5 1), HIARIILSR
S AIFR R B LSRANRFLSR. @0 & 1-2 fiizn, LSR B2YLSR Al RiFLSR, AN, LSR ANLSR
BIf) LIifLSR.

El1-2 RERMIERE

6. IREH AR

5P M FIB (Forwarding Information Base, # %15 B2 KL, 75 MPLS M2%dr, 30

Tk A PR B A R M e I R AR

7. EHEmAEATE

MPLS 7 5 H1 4 #7341k«

e  HIFH (Control Plane): MTThrEM 0 HL B FERE . ARt R FRBEAs il
RIS PRBREE T,

e RPN (Forwarding Plane) : A&HEARSS 4 ke FRXWCRI 1) o AL AT i )%
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1.1.2 MPLSM #4544

E1-3 MPLS M£&45+4

LER LER
Ingress LSR LSP_»

IP network

IP network

U [ 1-3 Bk, MPLSMZ AR BTG ZELSR, HILSRAL MM 2 FK yMPLSHR . MPLSM 454

G LU F LA 40 -

o AT Ingress: WICHIAITLER, Fi3i AN MPLS S 13S0 Inbrss.

o MIHTY AL Transit: MPLS B LSR, MRHEARZEHTA H— R 51 LSR ) LSP K4k S 1%
XL M LER,

o i Egress: LK LER, SStRI BRSO IObRSE, IFFER Y H M4

Transit AR PR C_E I INAFRZEBEAT MPLS %%, Ingress ll Egress #15¢ MPLS 5 1P H R 184,

1.1.3 LSPEISREMNEAHINER

1. LSP#iL

LSP [ LR R S s FEC MIBR A TE0E , JRRIXPh IR Im &5 AH 40 LSR, LAMEAE LSR FiE
SERRAE R RE . LSP BER] DL T CRCE A7 FAS S, n] BUR FIARRE 23 R il s 2
Mo

(1) FILEERARSE LSP

FEALHRA LSP T B RIS R AR 1 A LSR LT LHCE N FEC /M ECMIARSE . #7#s
LSP AR BRI LA D, (AR LSP AREMRIE M 2t ¥ M Rz AR . Dk, #F45 LSP i&
P30 b S 1) 500 HARE /N R 25

(2)  FIHIBRZRATHIIL B AL LSP

PR RATHIGE MPLS (f5 403, 73k FEC. RATARZS . fr iy LSP %5, bR R AT UMY
MR 2, 55 bR R AT HE (L, W1 LDP (Label Distribution Protocol, #4543 & s,
WA G L FEARE R AT MY, W BGP. RSVP-TE. A3 H A4 LDP Wi,
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Z i
BT R, ALd AL AR A L EFA A TR % A sy B4k “LDP” ARRFC
5036 HLE tGAFE K F i, LDPéﬁ#émﬁ%’ﬁr%‘% “1.1.5 LDP” .

FIFHAREE R AT RN BN SZLSPRY I R |4 1-4 s . PUFLSRARYE H (iR 73 FEC, ARe £ FEC
SIUCAREE, JEHPRBRIFECH SR E X R4 FIFLSR:  FUFLSRARME 1240 K R @ AR k3R
T R LA BT LSRAR A 1% FECHE S0 (IARZSHE R R i s, st sy 17 Tk
J& T %FECHR X [FILSP.

E1-4 zh7s LSP Eirdig

Ingress Egress
LSRA LSR B LSRC LSR D

R Label mapping
LSP

X i
o R LSR LA ES M d, ) MPLS 2RI S M348 2 2 510 LSP, MPLS & X /23X 22 54/ LSP
Z AV AT i Eorde.

2. REM AT TSR

FREERATH LR N FEC 43Re AR 5 45 HoAth LSR. MEAREE A AT 4 1E S FREE R AT HIANA]

LSR il 1545251975 4> 4 DU (Downstream Unsolicited, F3if 4 327724 1 DoD (Downstream On
Demand, % 720 MR ds4l 7 (Independent) FIH Fhrsdl X (Ordered)

JUA.

PREEHL, EIFRZAREE T, AR LSRFWEIM . B H AT AT FEC FIbR2g e il A By
Ao o A lPRBRRE T (Liberal) FIfRFHRZEMRFF /75X (Conservative) #iFf.

(1) ¥r%kAn 78 (Label Advertisement Mode)
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El1-5 #rEXHAR

(1) 304 B bREE

A

i F 77DV 2) E5h LRk

-t
-

@ Transit$ Egress%

Ingresi

(1) WER R bR %

Y

(2) WK TS bR
N 77 \DoD - < >
(R VEE N Ep M i W s

-

(4) WCEIT R G b 1 03 Be AR 2%

B 1-5 flios, ARaE R AT T 00 A

o DU XTI FEC, Fiff LSR H3lA % FEC 2 FChR%S, I E bR sy & 4 L7 LSR.

e DoD: XF—/MEEN FEC, i LSR 1K R LSR i FEC 0 Bikr%s, il LSR RS
KJG, A% FEC 73 Eihn%E It n) Ll LSR 3 iz s %

=
o BT, X&RELFF DUAREL A7 X.

o EAATE K ARIER Y L% LSR A0 T i LSR X 8] 5o 4% A ABF) 49 4- 5 &L A 4 X, &N LSP
Tk EwRES,

(2) W& EEEHIJTR (Label Distribution Control Mode)
PR oy le Az i 7 X A«
o MARBEESI I LSRR LATEAT RN A] [] 5 IR Y LS R 5 AR 2 AT o A H X Ry 2
LSRAT e AR FIFLSRIUFRAE Z B At In) Ll ss 7 hR4E. W & 1-6 o, dniRER% R A
J5 A AEDU, W R BEAT SRAT Bl AR, 2 B3k e o0 FeAs 45 s W bR 28 ke A 77 X /& DoD,
M FR B AR5 R FILSR A #4'E H_FFLSRAMACAR S, ALK H 'S B R bR




El1-6 JHIAREIEH AR

(1) 3% EiE o3 B b

N 77 ADU
(2) T30 A LU hREE

-t
-

@ Transit$ Egres@

Ingresi
(1) ¥ 3K R bR

-

(2) VBT R IG L 23 BohR s

N 77 \DoD - < R
(3) WK T M bR

»
-

(CORVEEITER N E b i W s

-l
-

o APk A LSREAIEE M FIFLSRA FANFEC/HTLHIAREE, liZLSREILFECH]
H O R, A e ) _EFLSRIE A L FECHIAR S WL o [ 1-5 Hhibr2s RATEFER A TH
FebrEiE il r s WA A DU, WILSRAAWEI LSRR IARAE 5, A 251
H O LIFLSRIMBChR4E: AR AR KAy DoD, W FFLSR (Transit) W) LJfLSR

(Ingress) [MFRZEIER G, k821 E 1) FHFLSR (Egress) Ki%Fr25iE K, Transit#|Egress
SECHIARZE G, A4 NIngress/rFLhrs

() MmELiFEJ 5 (Label Retention Mode)

LSR #W BIFRZEMLG 5, IR AR T 2050 4

. H ARSI 20 X T AR LSR W B ARSI, Joiedh /s LSR &A 2 d & FEC 1T
—BRAER o X P AP SR LSR REBS RIS M M 4 40 4h R4k, (HURIRAREE, i Ahe
"o LSP BIFR A T SR

o TRAFFRBREFITA: R NABEE LSR WEIFRZEMUR, R4 440 LSR &4 FEC I F—
BRI AR o X7 SPE RO T RREE, AHIE X 3R AR AR i B A 1

% m

B AR 25 B dARSREF T X

1.1.4 MPLSEUREAI#2

1. RE R A R

PR i 3t DL =3 70 A s

e NHLFE (Next Hop Label Forwarding Entry, F—Bkbr2HERI0) « IR AHARSAT 3815,
FT48'S MPLS R 55K

e FTN (FEC to NHLFE map, FEC #| NHLFE LIRS « H T4 Ingress 5 5% FEC bk
53] NHLFE 3. LSR BRI OG, SN FIB £, Wk FIB R
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Token A& Invalid, WZRSCTFEHE4T MPLS %% . LSR M5 Token {1 4& £%) 3 () NHLFE
I, DU 75 2T AR SR

ILM (Incoming Label Map, AFRZEBLD « T4 APRZEMLS 2] NHLFE %1, LSR #4043
A PR IIAR LG, A ERXT ) ILM R I, Wi ILM R I Token {EAE~S, I#k 3 Token {i
XEI ) NHLFE 30, DUE i 2 75 AT IR S 1

@ 15 AR

FTN. ILM i& it Token & NHLFE X B%.

2. MPLS##Eit %
E1-7 MPLS ¥ & 318 T~E

_________________________ -
| NHLFE |
Outint | Token | Oper [Nexthop/Out label Outint | Token | Oper [Nexthop|Out label |
GE1/0/2 0 Push 120.1.1.2] 40 GE1/0/2 0 Swap [30.1.1.2 50 |
T
e e ———— ————— L{ —————————— 'I
| FIB | | ILm
Dest Token | | In label In int Token In label In int Token |
40.1.1.0/24 0 | | 40 GE1/0/1 0 50 GE1/0/1
¥, ® « |
—_——— —— — ——— —_—_—_ . —_——_—_—_—_—_—_—_— - [ — — ——
IP:40.1.1.2 1P:40.1.1.2
GE1/0/2 GE1/0/1 %GEHOQ GE1/0/1 GE1/0/2
20.1.1.1/24 20.1.1.2/24 30.1.1.1/24  30.1.1.2/24
Router C Router D
Ingress Egress
MPLS3
Router A Router E

& 1-7 fron, MPLSRYZE A S 55 R FE ok «

(1)

)

®3)

Ingress (Router B) #I BIAN T FRAE IR S, M4 B bl A Wiz SCr g ) FEC, #54k FIB
%, 3K Token {H. Token {HA /& Invalid, ] Token {EX M) NHLFE 1. R4
NHLFE R RSO IIFRZE (400 , JEMAHNAH#:H (GigabitEthernet1/0/2) i G Fr %
(PR SO K45 R —Bk LSR (Router C)

Router C F R A bRZE IS, MRIGHC L FR%E (400 A4k ILM £ I, 3KEX Token 1.
Token fE3E%%, I$E#] Token {EXf ¥ NHLFE 5. 4 NHLFE £30, JHB kRS (50)
MR R RRAS, I MAH N H 42 FURR A AR R S 45— Bk LSR (Router D)
Egress (Router D) UK BFT A PR IC, AR EARSE (50) Ak ILM R50, 3RHL
Token {H. Token {E 475, WIMHBRHRSCH PR . Wi ILM R Iirbd s T 0, Wi
A VR RO AT, AR 1P Sk AR
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3. EIEEE i

MPLS M1, Egress 17 miZ B A2 R0, BEESRE KR, fHmsch i )G, m

BT T — 2 bR %5 R ol 1P e . Egress 17 mi ik KR SC 2 BT B A FR I IR G 3% WIRBR 3L R 3K

B — bR R — IR R Rk

TR Egress 1 UK AAE, 325 MPLS 48 0 SCIR AR B RE S, W] AR PHP(Penultimate Hop

Popping, 1505 Bk DhRE, 7EEIECE Bk RUACEAR AR, Egress T B R —IkE

R

PHP 7f Egress 5 & FICE . S# PHP (1) Egress i S 40 45 (BI80CEE B SRS A LU W Fh

o BN 0 FIR IPVA BRT RS (Explicit-null). Egress i FEC 23At IPv4 X2 k555, IF
W54 B LSR &, B LSR HIXAME AU ISR I FR %S, TER RS & 47 Egress .. Egress
W EIARASEAE R O MR SCIN, Aot dRhnS i kR, B ERSFE, 17 IPv4 R

o WZMH 3 FRBEAARZE Amplicit-nulD, XAMEAS AR F . 29— LSR KL Filf
LSR J# 15 (kR % 0 B R s AR B8 i, e 9 AN L IXAME AR TR (AR SS, 1 2 LA 30 AR 25,
TR K45 R LSR (R Egress). Egress B2 B SG, BT F— 215 R AL HE

4. MPLS%H M IR 5 B BA S8 &

9 2 PR SO R I, S R A TE . AR A A N 4% R AR A ZE N R e AN YR I R R

W, DAY RS R IR BEIR T o

£ MPLS Z1MERSE i 75 B AR SO S AT 0 S Wi HE R SCHEAT A B B, T 1

MPLS ThRE ) A 154 AR SCI 36 1 i B A {5 4T 802.1p 5tk DSCP fitc 4. 43 B FI I Al

AW VEAE R, S0 “ACL 1 QoS FLE 82" H1f “QoS”.

7E MPLS L2VPN. VPLS #il MPLS L3VPN 4 W¥Rsgrh, & 757E CE B b ARSI A & A

{511 802.1p 15644 5L DSCP 552, A1 5% CE W& HITEAI T 411 2 L MPLS Bt & 17 5 " I“MPLS

L3VPN”,

1.1.5 LDP

LDP JEAR2E R AT —Fh, JHKEhAHS LSP. ik LDP, LSR ] LA RIZ% 2 i % 45 K )
FIHHE R 2 A e A7 b

1. LDPEARHE R

e LDPZif

LDP i VifE TCP iE#: 2 I, HITHE LSR Z[MIACHARSE M . 2SR, ZA5mmasm A,

o LDP Xf4%ik

LDP X &5 A2 4541 B 2 (Bl 474E LDP 41, Jfilil LDP & 1E A8 #ebr%s —FEC WU X RIS LSR.
2. LDPHRZE

LDP i = ZEA% FH PU 78 AL«

e RIL (Discovery) jHKE: HTIH&5FYEY P45+ LSR 474

o £xifi (Session) & JHTEL. 4Pl LDP XFa5EAR 2 8] (121

e Hf5 (Advertisement) VHE: TG, SCEAMER “br2E—FEC” WL X HR;

e 1WA (Notification) M &: T HALE BT B A =850 A
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HRAIE LDP {4 B AT EE RIS, B T RN B H UDP {417k, LDP (2 ifag B il i SR 40

S ABAE ] TCP k4.

3. LDPIL{Eid#2

LDP - 224 4E LR PUAN B B :

(1) KIPTEL

JT A A SR 37 LDP 2315 LSR #0f 0k s % 2% Hello 914 8., 45 B CRIA7AE . B3 Hello %5 EL, LSR

AL BRI E ) LDP X 4844

LDP S 8544 A UL 23 4 P A

o FEAKRIUMUG: T RINAHLK) LDP X254, R L6 16 2 FLEAHZE M LSR, Jf5 Hg 57 Link
hello 484 0C 5. XF7 R, LSR JEIATERLT “F M M BTE % a7 W4k 224.0.0.2
Jik% LDP %% Hello W18, LUMEHER 2 HEAHIER) LSR KILLL LDP X454k,

o YERKINUEI: F T RIS LDP WA, RUANIE I B R HEATE M LSR, JF I
Targeted hello #8482 ¢ &K . XM AN, LSR FHIM:M i $5 e 1) 1P #ilik&i% LDP H#x Hello
M, DMEFEE 1P Huhibxf M) LSR AL LDP %4544

PIAN LSRN EEA R LRI i R B e & ) A ik (R SR S7. TCP 42 1K9 1P ik A1 [

I, IXPIAS LSR Z [ W] AR I 2 57 Link hello 4842 0¢ & fil Targeted hello £1#:5¢ %, Jf H. Link hello

KA Targeted hello $R#%K R KSR xif. {E LDP XA A MAFEHE A B

MEEHIE (2B 24BN, [FRE7 Link hello 2F#:5¢ & f1 Targeted hello 45

FEORZ T LR Y e R LR AR S50 SRR B 25 1f o Y BB LT, Link hello 46

PR AR o A SR SC I EERE RS IE 3 LA, W Targeted hello 284 5¢ RAKIRAEAE, KL, LDP

SR, HE T %S00 FEC—hr g8 S5 R A SR . HIEREMIKE S, AT ER

#EA7 LDP 1% FHT# 2 FEC—hs&gb e 25 8, MmNt T LDP ISIGH 2

PIAN LSR A HEA R UL HIAN D™ Ji A AL B PR AR S b e AS R B,  SRAE X S LSR 2 i) L4 4t

ST AR R, WGV R S ) — R AT G R

(2) =S4

RILLDP X455, LSR TFUREEL &1l X —1dFE X n] 73 i sb

o EARHZEYE, HITE LSR Z A TCP &4z,

o X LSR ZIHMSEHHTHIM, Wi ssilfirth i IS4, 1 LDP WA, Fa% kAT 72
Keepalive 5& I #5555
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HE

o R LSR EATELERIAIR SCAEE Wik, TR ZEVEH KIE MPLS #ROCH LSP # & TTL &
IR, H1 Egress 17 mi¥ iz BB M4y Rk
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WFEDL T, WEIE) MPLS RS — 245280, LSR SRAZE—HMJy A mIN TTL 8B E: iz
(1) MPLS #3075 2 )20 280, LSRR EE —Fp 5 20IRIS TTL B &

{HJE, £ MPLS VPN ', ASBR (Autonomous System Boundary Router, 4 &G0 A5 188
HoVPN 20 M 3 FH 71 i) SPE  (Superstratum PE or Sevice Provider-end PE, _IM)Z PE liz’& il
PE) Flik%E VPN N H H s E i T W PE, BUEIM4&Z VPN 301 MPLS /30T e T — 2
PR, SO, IXBe 25 b IFAAAAE BIA SR IE T 1), Tov2 R 3 — PO kbl N, TTL @ RHH R
L E undo ttl expiration pop A4, A LULRUE I A — 2 FR25 ) MPLS #)3C TTL @R, A
LSP k246 % TTL HiHE, H Egress 17 pid izl BB A4 KIEH .

@ 17 P

A % HoVPN #Fe# & VPN ¢ @A F AL “MPLS iR 455 F49 “MPLS L3VPN” .

%1-17 BLE MPLS B TTL 8BRHE B A 1XIhRE

1R1E we 15t B
HFANRGME system-view -
HEAMPLSHLA mpls -
ik
FEREMPLSIITTLE N 1 BRI T Rk ttl expiration enable Hea ol , MPLSHITTLER I K
RILIREAE T IF RARES
ik

AT, XT— 2% FIMPLS
R, TTUERIN I A HBIP 6 ik el
ttl expiration pop ICMP Z45#3C

2 JZ PR EMPLSH LA 2 1% 4 A 732
M, MMPLSIRSTIITTLER B, 4h
ZVRLSPIE A2 R ICMP ZE 45 SC

B BANH — 22 K MPLSTR CTTL#E
NP, Ay AHLIPEE HH R [FICMPR SC

1.7.3 BCELDP GR

1. LDP GR{E v

LDP GR (Graceful Restart, “FHFH/H) FIH MPLS T 1 5 45 H P10 20 35 R 2, 7E15 2P

s T IS H I, AR SE R R TI, LSR MARARIE 1% R T AR, T GRAIE B i AL A

il

Z:55 LDP GR R 2540 A AR Pl

e GR restarter: GR /o tH#%, fif thE 30T T ol o Wb M 22 5 Bl i i, e b di
H% GR fg

e  GR helper: GR restarter {45, 5HEF 1) GR restarter fr¥F48fE KR, HhBILIKE E S
W RORAES, B2 R % GR fig
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E1-12 LDP GR

GR helper

GR helper GR helper

PR > HA&GRAE I HILDPL

i 4 1-12 Fios,  LDPXAEARAEE S LDP 2 iR IN PR FIGRAE 1, AW #SZHFLDP GRIK, HA7H]

LDPZ:iifi A S #FLDP GR.

LDP GR ¥ LAE AT

(1) GRrestarter K*EH 5 )5, GR restarter o2 KARSIREFE N, IRE T MPLS ¥ R K,
H¥ HArid h stale.

(2) GR helper £:l1%] 5 GR restarter 2 [i] ()23 1f down J&, K i it b 25 176 27 =) 2111
FEC-Label #FEbric A stale, J7E FT HLE N i) A £& F iX 4% FEC-Label 455 . FT HIE [
HUE g %t GR restarter 18 15 1) 55 3% I [ I A HU L 1) LDP 408 Ji A7-35 i i Hh IR A /N

(3)  LnRAE FT EEMAIN, LDP & EARM, W) Helper MIFRIX L4525 stale [¥) FEC-Label
45 .

(4) fni LDP £ d ik, W) GR restarter 71 GR helper 7 LDP P52 IS 1) i i 35 37 1)
LDP A8 H AR, SR )32, WkRIL )R I stale b2, LDP ik 52 i (1] R E(E
S ASHBTC B ) LDP Yk & I [R] RT3t GR restarter #5245 Ti0 & (1) LDP 1k & IS i) b 1R 8 /N

(5) LDP k& EM 25k 5, GR helper IR FriCAY A stale 1] FEC— AR

(6) MPLS ¥ ROIRASRFRE I 838N J5, GR restarter 5 kric 41k stale [IbRSEH: K R I

2. MEHEE

fERLE LDP GR ZHif, il 5E A MES

£} GR restarter [f]¥% %% -l GR helper [% ##1id & MPLS LDP fit

% m
& BT VAE A GR restarter, X T vAYE 4 GR helper, % &/ & &1i%i% & /& LDP GR i$42 ¢4
R R
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3. BEEELDP GR
%1-18 BZ&E LDP GR

#B1E we L EA

ARG K] system-view

HEAMPLS-LDPHE] mpls ldp

fliisMPLS LDP P3ill [ GR Lk

A NP

) graceful-restart BB R, MPLS LDP XY
GRAETI b T SK MRS
CIpd

e 5 T 3 I 5% (1 graceful-restart timer reconnect timer BB R, T & NS
“}300F)

Pic L LDP &8 Ji A7 32 1N 4 1) ful-restart ti ighbor-li i

L H. 3 17 e B 7 racefrul-restar imer nei or-liveness N

fi ) gmer ’ BB NE L T , LDPAR A7 55 5 I 2%
fRI1i 12075
CIpA

fic B LD PR &2 5 I 2% (114 graceful-restart timer recovery timer BUATESL R, LDPYR A i I 5L A
1 300F)

(2) “FHEES MPLS LDP

Wi i E G MPLS LDP Zhfig, mJ LUK LDP GR ZhAEZ LA, BIIUAALE LDP 30 J ik fit v
RSO RERAR AR AL, AT W LAAS (] Wt 4 R 540

#1-19 FiBER MPLS LDP

RIE ws 15 BR
SEiE E FEMPLS LDP ful-restart mpls Id ik
graceful-restart mpls Idp . o
a VR PR R AT I A 4

% i
graceful-restart mpls |dp &4~ k£ & 4 £ 41536955 5L F MK MPLS LDP GR ) #8. Jteth
WF, WAL G4,

1.8 BLEMPLSHiTIhEE
ANBCE RS FSETT IS MPLS Seithe, DU ol o dr A B F MPLS 48 iHE AL
1.8.1 BLELSPHtit+E#E ) L B8] 8] fF

SATRCE SR LSP gevt- Bl i el el b Je, - A Reil A s & & F MPLS [4iHE B .
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%#1-20 B E MPLS %itIhie

BRAE we 5t BR
BRG] system-view
HEAMPLSHLA mpls
At B 3R LSP 4t it % o : . . ;. N, .
S E T 1 statistics interval interval-time BB LT, SR LSP S H R i i Al
MR R0Fs, BIASKIN G vHE 2

1.9 t&MLSP

fE MPLS 1, LSP % R EHs ST, G133 37 LSP ff) MPLS 45 5 [/ G148 I 5 AN g B i 2 X
FhETIR, XS4 i R N AE . T SIS I LSP &, IR ARy s, e BIRIE TR
JURFALH:

e  MPLS LSP Ping Iif

e  MPLS LSP Tracert Hjfig

e  BFD I LSP Uik

o A LSP Tracert hfiE

1.9.1 MPLS LSP PingZfifE

MPLS LSP Ping Zfig k%t LSP [ ik vE AR I . SREUT 5L 8 Ingress 5 45 4 MPLS Echo
Request 30 AFERLIN FEC R fHR4S; 2ot LSP K i%iR SCie & # Egress 11 i; Egress T
UbF SO 909 MPLS Echo Reply 432 Wi Ingress 11 s 5 195 B3y MPLS Echo Reply
HESC, B % LSP AT BUFH T 50l . 40 Ingress 17 15 Bl B4 4745124 /1) MPLS Echo Reply
R0, WBEH]iZ LSP f7AE .

Z
#£ Ingress &= Egress 7 & 104 £ 5 LSP $93R3%5F , 148128 MPLS LSP Ping 2 48 sk Ah ) 34
AR,

%1-21 MPLS LSP Ping LI

1RIE we AR

ping Isp [ -a source-ip | -c count | -exp exp-value | -h | ik
1 MPLS LSP Ping#%: | ttl-value | -m wait-time | -r reply-mode | -s packet-size | - e
MMPLS LSP[#a] ik P t time-out | -v ] * ipv4 dest-addr mask-length | " fEAEECHLEL T AT A

[ destination-ip-addr-header ] i
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1.9.2 MPLS LSP TracertIjgg

MPLS LSP Tracert H>kx%} LSP (IR T2/ . MPLS LSP Tracert il # LSP %4 k1% TTL
M 1 FIHEAME ) MPLS Echo Request #.3C, il LSP 4% A Bkl 240 305, & [0] TTL
f) MPLS Echo Reply 3. 1XFf, Ingress 17 fin] AS4ES LSP #f42 LAE—BkI0fE R, Mime s
HHRE T RL. [, MPLS LSP Tracert it n] H TISARHE 4% LSP EREANTY U 2AE B, W icim)
PR

= i
F£ Ingress 1 &A= Egress 7 &8 F /£ 5 LSP 693035 ¥, R84 MPLS LSP Tracert 7 fg k&
1L F8A2 P 89 5,

1. BB

o WEAETPIRE (Y H A ¥ BT ICMP ISR IE DI RE .

o HEAHMNGIFE ICMP H AT IERSCRILTSRE .

o WURAE Tracert AR # 2 WoR MPLS 15 B, SR i M A1 2% AT RE ICMP #5774 A5
BIfE

A K ICMP IR SCRIED)RE ICMP H AN IA SR IE DI RE . ICMP #5455 A5 B DR ) 7 E 40 A

HES W, “ = ZHARAPABIESR S i “IP PEREAL” o

2. EEEMPLS LSP TracertIh &g

%£1-22 MPLS LSP Tracert L&

1RIE we iR

I MPLS LSP Tracert | tracert Isp [ -a source-ip | -exp exp-value | -h ttl-value | i
YIMPLS LSPHI{IRHEAT | -r reply-mode |t time-out ] * ipv4 dest-addr | & 74T & 40 & T 04T 4

SENT mask-length [ destination-ip-addr-header ] TS

1.9.3 B EBFD#:MLSPIN&E

BFD ¥l LSP Zhagill7E LSP [ Ingress 1 55 A1l Egress 7 5.2 [l & 37 BFD 2:1%, Ff BFD fik

K LSP k. 7 Ingress 17 5k BFD #HI#RSCHEN FEC XM IIAR%E, Wy LSP # % BFD

PR, AR R Egress 15 £l BFD # il SR AW LSP FARAS . 4 BFD KN 2) LSP )

Beijm, A Al DAl LSP 4T B ).

AT DLE I o7 QAN LSP ) BFD 23

o AT R PAT bfd enable fir A B discriminator Z 535 & T A< Az G 1) 48 714
MR HE 45 € I S (E 7. BFD 23 o 1% 77 2XHISRAT I I 55 12 2% 1) DA b 391) 32 S A0 DA 28 Sy 380 AR
Hf)— X} LSP B if .

o AT WHHIT bfd enable iy A A ELL discriminator 2545 i A H R0 v 1) 4531
i, WHZNEIT MPLS LSP Ping Kt S AIME, FEARYE P is b ) 2 (E 237 BFD 23 %
5 3 FH SRAG I 5 65 18 6 T00) IS b 1032 3y () — 4% B i) LSP Fi% i o
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1. EES

e BFD £iiZ ¥l MPLS LSR-ID | [¥] Loopback £ 1 F (& ) BFD 2%, BFD ({5
Bkl MPLS LSR-ID. PHltk, M 'E BFD Kyl LSP LHERT, 5% 7E Loopback #% 11 R HCE IP 1
hE, K LSR-ID it & & Loopback 2 F11#) IP ik, & AT LUARSE 75 2 7F Loopback 4 11 N it &
BFD %1z, BFD TE4IN4, 6 W “ Atk Eds 3" i “BFD”,

o AT A AT LSP 1) BFD 23Ul HT, 77 2R OR T 28 gt 37 A Hb 311528 3 FH M IZE 3 21 A< H
HIP 4% LSP,

2. Bt EBFDHNILSPIN B8

%1-23 EE BFD & LSP T4

#BR1E ws 5t BR
HARGHE system-view
{f B8 LSP %% iF Ih g, JFF # A mpls Ispv Dhik
MPLS-LSPV#1 & WA T, RMAHGELSPICIELIRE

bfd enable destination-address | ik
fic. & 1 FH BFD A% 3l $i5 & FEC Xt I | mask-length [ nexthop . .
LSP{#&im v nexthop-address [ discriminator ﬁké%ﬁf’ ‘*@)ﬂBFD*ﬁVMFEC
local local-id remote remote-id ] | X W.LSPEE P

= i

o RELREIBEAH &S XFesh &7 X 24N Fl —A LSP 4 BFD 2%,

o EAFHEHT NEIZN LSP 49 BFD 2% /5, FAFE K BFD 2% 69 5514,

o W FHE: A TN LSP 4 BFD 2% F, Ingress 7 & T4E4E £3) (Active) X, Egress
T8 IAE £ S (Passive )X, & Ingress 77 & 4= Egress ¥ % L4447 bfd session init-mode
G AT B b TAERE X, BPME Ingress &A= Egress B LB E Ak 42X, BFD &%
MRTAETES,

e MPLS LDP 5 BFD B3h 3 48 ) kA LDP &5 3t SR 18 ¢ IP i@ 04, ™ BFD 420 LSP 3
B8R RAR M LSP #9518 1.

1.9.4 BLEFEIHI$LSP TracertI gt

JEIHIM: LSP Tracert Bhfg, B MM LSP 34T Tracert #0011 IhREFH X LSP 44T &
R7, X R T AN T — SO ST A, Rl H & E s gE . B a U A A HE
SR, TR LSP 215 B .

T B [EIECE T BFD R LSP Zhie R Pk LSP Tracert Thig, W& HTE LSP Tracert A4l ) # &
ST B R T S A BN, SR MRS BFD &1, JFIE TS i E R s
BFD £:ifi.

1. REEE

o WiEAETAI A (YRS H R BB _EIFE ICMP R SCRIETNRE .
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o WELEHMIEGITE ICMP H A TIAR SR I DIfE .

o UIARAE Tracert I FF 2 R MPLS 15 B\, 75 BR8N o (R 52 % EAERE ICMP #54i7 T e fs
BT6E.

A% ICMP IR SCRIE T RE ICMP H AT R SCRIE T B8 ICMP #5354 e (s B ThRE M 1E 40 A

HiEZ W “ = ZHEAR-IP WA EETRS” H “IP PRI .

2. EREFEHAIELSP Tracerth &g

F*1-24 EEFEHAME LSP Tracert Th&E

1B1E TS A
HARGAE system-view

I8 6 LSP R M 0 B0 JFREA | Wi

MPLS-LSPV#LA BRI R, RAERELSPRYII T AE

periodic-tracert -

A3 /EFECHENIFELSP Tracert | destination-address maskclength | %

ik [ -a source-ip | -exp exp-value | -h | G sl R, AAlifgds i FECHI A
tl-value | -m wait-time | -t time-out | | st SP Tracerts)fs

-u retry-attempt ] *

1.10 MPLSHESTrapIhge

TR MPLS BB ) Trap Difig)n, izfebess A2l notifications ¥ Trap 3¢, HI T i izt
(SR AR Trap IOCKHPOE R B A by, B B RO NS, B dve
Trap FRICHH R CRIGZ A5 SR Vgt DU A 7 1D o AT R B LS NICERT S W “ M4
BRI R E SR 7 h i AR,

F£1-25 FFE MPLS B4 Trap That

1RIE we AR
ARG system-view
JFEMPLSI Trap g snmp-agent trap enable mpls BBt F, MPLSHTrapshfickt T
KHPRZE

% i
snmp-agent trap enable mpls ¥4~ @A Big AN “W&E A Wiz A A EISNMP” & 6%
snmp-agent trap enable ¢4-.
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1.11 MPLSERFn4t$p
1.11.1 E|RMPLSIEITIRTS

T%EJ‘Z FidBCE Jq, EEEME AT display fir% il LLUE s B E Jq MPLS fig45 1600, A1l

WA A B BRI B R RCR .

%1-26 MPLS BTSSR

1RIE

AL
AP <

SRS B8 T MPLS RS 74 1 1
MPLSH] %5 &

display mpls interface [ interface-type interface-number ] [ verbose ] [ |
{ begin | exclude | include } regular-expression ]

BIRILMEE TS &

display mpls ilm [ label ] [ verbose ] [ slot slot-number ] [ include text | { |
{ begin | exclude | include } regular-expression } ]

B RMPLSHRZE HE AR ZS

display mpls label { label-valuel [ to label-value2 ]| all } [ | { begin | exclude
| include } regular-expression ]

display mpls Isp [ incoming-interface interface-type interface-number ]
[ outgoing-interface interface-type interface-number ] [ in-label
in-label-value ] [ out-label out-label-value ] [ asbr | [ vpn-instance

EIRLSPE R vpn-instance-name | [ protocol { bgp | bgp-ipv6 | cridp | Idp | rsvp-te |
static | static-cr } ] ] [ egress | ingress | transit ] [ { exclude | include }
dest-addr mask-length ] [ verbose ] [ | { begin | exclude | include }
regular-expression ]

BRLSPAHHE K display mpls Isp statistics [ | { begin | exclude | include }

regular-expression ]

i 7 BED X LSP b 18 1) 46 {5
B

display mpls Isp bfd [ ipv4 destination-address mask-length ] [ | { begin |
exclude | include } regular-expression ]

B RNHLFER #1114

display mpls nhife [ token][verbose ][ slot slot-number ] [include text | {|
{begin | exclude | include } regular-expression } ]

S ZRNHLFEZR I (14 FH 15 450

display mpls nhife reflist token [ slot slot-number ] [ include text | { |
{ begin | exclude | include } regular-expression } ]

display mpls static-Isp [ Isp-name Isp-name ] [ { exclude | include }

BRHALSPE R dest-addr mask-length ] [ verbose ] [ | { begin | exclude | include }
regular-expression ]
B ILSPATI A B display mpls route-state [ vpn-instance vpn-instance-name ] [ dest-addr

mask-length ] [ | { begin | exclude | include } regular-expression ]

HEHELSP B/RMPLSEZ 15 B

display mpls statistics Isp { index | all | name Isp-name } [ | { begin |
exclude | include } regular-expression ]

R 451 fEMPLS e 7 82 0 1B
RMPLSZE 2 B

display mpls statistics interface { interface-type interface-number | all } [ |
{ begin | exclude | include } regular-expression ]

R 35 LSP I AN 45 25 2 /R LSP 4¢
HE R

display mpls statistics Isp [ in-label in-label ] [ | { begin | exclude |
include } regular-expression ]

1.11.2 T/R"MPLS LDPIEITIKZS

fESER BRI E A, AR M T display fir 4 iTLLE RILE S MPLS LDP [ fr i ed, ™
A DU B o B IR E R B AR .
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%1-27 &8 MPLS LDP &7

1BRIE

A
AN <

B/RLDP{E &

display mpls Idp [ all [ verbose ][ | { begin | exclude | include }
regular-expression ] |

R TR EFECHIFR M 1515 &

display mpls Idp fec [ vpn-instance vpn-instance-name |
dest-addr mask-length [ | { begin | exclude | include }
regular-expression ]

BN EE T LDPRE 1 ¥ L ILDPAH A5

display mpls Idp interface [ all [ verbose ] | [ vpn-instance
vpn-instance-name ] [ interface-type interface-number | verbose ] ]

B [| {begin | exclude | include } regular-expression ]
display mpls |dp peer [ all [ verbose ] | [ vpn-instance
SRR A B vpn-instance-name | [ peer-id | verbose ] ][ | { begin | exclude |
include } regular-expression ]
R A S display mpls Idp remote-peer [ remote-name remote-peer-name |

[| {begin | exclude | include } regular-expression ]

R SRRl 1

display mpls Idp session [ all [ verbose ] | [ vpn-instance
vpn-instance-name ] [ peer-id | verbose ] ][ | { begin | exclude |
include } regular-expression ]

BRI LDPAG M4 tHE B

display mpls Idp session all statistics [ | { begin | exclude |
include } regular-expression ]

B/RLDP S ILSPAI (5 B

display mpls Idp Isp [ all | [ vpn-instance vpn-instance-name ]
[ dest-addr mask-length ] ] [ | { begin | exclude | include }
regular-expression ]

@ 17 AR

vA_E R 744 F 4 vpn-instance vpn-instance-name £%4f k 2 =452 LDP £4]64912 8. AT
LDP 4 49i% a5 A0 “MPLS Be E45%” +49 “MPLS L3VPN” .

1.11.3 ERMPLSIEX{EE

RSB RS 5, e R N AT reset dr 4 T LAY MPLS A GAE B

#1-28 &% MPLS tHHXE5 8

1RIE

A
<

HRMPLSE: D45 B

reset mpls statistics interface { interface-type interface-number |
all }

HERLSPELIHE &

reset mpls statistics Isp { index | all | name Isp-name }
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1.12 MPLSPHE & 251
1.12.1 BCEFSEIILSP

1. LA K

o Switch A. Switch B il Switch C 337 #f MPLS.

e {f Switch A fll Switch C Z [AJ @ Z.## 45 LSP, {ff 11.1.1.0/24 Fl 21.1.1.0/24 iX P4/~ M Bt v H
(RS RERE W MPLS 31T 454

o KUl Switch A il Switch C 2 [i|# 4 LSP (#rl ikt

Bl1-13 F%7ASHEL LSP AME

Loop0 LoopO Loop0
1.1.1.9/32 2.2.2.9/32 3.3.3.9/32

Vlan-int2 Vlan-int3
10.1.1.1/24 20.1.1.2/24

Vlan-int2 Vlan-int3
10.1.1.2/24 20.1.1.1/24

Switch A Switch B Switch C

Vlan-int5
21.1.1.1/24

Vian-int4 4§
11.1.1.1/24

11.1.1.0/24 21.1.1.0/24

2. BB BI%

o  FLIRTHA LSP AR, @il Fell: —4 LSP I, Lif LSR HAnrifis ~
Wi LSR AbRZEHI{EAH I

o LSP &Mk, Kb BEALIALm A7 1 LAl ieE — 44 LSP.

o  UEEA LSP I, HERLE Ingress Y5 i FAAAERIA FEC H ML b1, Transit 55 £f
Egress 17 i EATE BEAAAER)IA FEC Hifhhk it . Nk, TFEEE 5 i iU Sl 2
A Al ik,  HUFEAE Ingress 1 5 FHCE BiA FEC H bk (15 A% BT .

3. ETE

(1) FECESHEDM P Huht

PR 14 1-13 i E S DK IPHRE A HE Y, fuFELoopbackds 1, EAKEC & 1L FEms .

(2) fE Ingress FACE FL FEC H bk 1A%

# {F Switch A Lt B 234 21.1.1.0/24 W B4 % 1

<SwitchA> system-view
[SwitchA] ip route-static 21.1.1.0 24 10.1.1.2

# 7¢ Switch C L E FiA 11.1.1.0/24 M B 5 A B

<SwitchC> system-view
[SwitchC] ip route-static 11.1.1.0 255.255.255.0 20.1.1.1

(3) ffisE MPLS Tfig
# L& Switch A
[SwitchA] mpls Isr-id 1.1.1.9
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[SwitchA] mpls

[SwitchA-mpls] quit

[SwitchA] interface vlan-interface 2
[SwitchA-Vlan-interface2] mpls
[SwitchA-Vlan-interface2] quit

# & Switch B,

[SwitchB] mpls Isr-id 2.2.2.9
[SwitchB] mpls

[SwitchB-mpls] quit

[SwitchB] interface vlan-interface 2
[SwitchB-Vlan-interface2] mpls
[SwitchB-VIan-interface2] quit
[SwitchB] interface vlan-interface 3
[SwitchB-Vlan-interface3] mpls
[SwitchB-Vlan-interface3] quit

# fic & Switch C,

[SwitchC] mpls Isr-id 3.3.3.9
[SwitchC] mpls

[SwitchC-mpls] quit

[SwitchC] interface vlan-interface 3
[SwitchC-VIan-interface3] mpls
[SwitchC-VIan-interface3] quit

(4) B Switch A 5] Switch C {74 LSP
# BL'E Ingress Switch A,

[SwitchA] static-Isp ingress AtoC destination 21.1.1.0 24 nexthop 10.1.1.2 out-label 30
# L& Transit Switch B

[SwitchB] static-Isp transit AtoC incoming-interface vlan-interface 2 in-label 30 nexthop
20.1.1.2 out-label 50

# L& Egress Switch C.

[SwitchC] static-Isp egress AtoC incoming-interface vlan-interface 3 in-label 50

(5) A& Switch C 3 Switch A {2 LSP

# L& Ingress Switch C.

[SwitchC] static-Isp ingress CtoA destination 11.1.1.0 24 nexthop 20.1.1.1 out-label 40
# P& Transit Switch B.

[SwitchB] static-Isp transit CtoA incoming-interface vlan-interface 3 in-label 40 nexthop
10.1.1.1 out-label 70

# il & Egress Switch A.

[SwitchA] static-Isp egress CtoA incoming-interface vlan-interface 2 in-label 70

(6) MEACELIR

# B E SE U, W LR &S el Eil it display mpls static-Isp fir 2 & & i A LSP )15 L . LA Switch
A s B B -

[SwitchA] display mpls static-Isp

total statics-Isp - 2

Name FEC 1/0 Label 1/0 If State

AtoC 21.1.1.0/24 NULL/30 -/Vlan2 Up
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CtoA -/- 70/NULL Vlan2/- Up
# 7£ Switch A L3l Switch A %] Switch C 25 LSP [ nlik k.
[SwitchA] ping Isp -a 11.1.1.1 ipv4 21.1.1.0 24
LSP Ping FEC: 1PV4 PREFIX 21.1.1.0/24 : 100 data bytes, press CTRL_C to break
Reply from 20.1.1.2: bytes=100 Sequence=1 time = 2 ms
Reply from 20.1.1.2: bytes=100 Sequence=2 time = ms

Reply from 20.1.1.2: bytes=100 Sequence=4 time =

2

2
Reply from 20.1.1.2: bytes=100 Sequence=3 time = 1 ms

2 ms

2

Reply from 20.1.1.2: bytes=100 Sequence=5 time = ms
--— FEC: 1PV4 PREFIX 21.1.1.0/24 ping statistics
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 1/1/2 ms

# {E Switch C LA Switch C 2 Switch A 45 LSP [ nl A M.

[SwitchC] ping Isp -a 21.1.1.1 ipv4 11.1.1.0 24
LSP Ping FEC: 1PV4 PREFIX 11.1.1.0/24 : 100 data bytes, press CTRL_C to break
Reply from 10.1.1.1: bytes=100 Sequence=1 time =

ms

Reply from 10.1.1.1: bytes=100 Sequence=2 time = 2 ms

Reply from 10.1.1.1: bytes=100 Sequence=4 time =

3

2
Reply from 10.1.1.1: bytes=100 Sequence=3 time = 2 ms

2 ms

2

Reply from 10.1.1.1: bytes=100 Sequence=5 time = 2 ms

--— FEC: I1PV4 PREFIX 11.1.1.0/24 ping statistics ---
5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

1.12.2 BCEFIFALDPEI7SEIILSP

1. AW FE K

e  Switch A. Switch B fil Switch C #% £} MPLS.

e  {£ Switch Al Switch C 2 [Af{ff] LDP zh#&#7 LSP, {ff 11.1.1.0/24 1 21.1.1.0/24 iX 4
WY B b U AR SCRERS I I MPLS BE T A&

Ky Switch A Al Switch C 2 1] LSP fy ] ikt .
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Loop0 Loop0 Loop0
1.1.1.9/32 2.2.2.9/32 3.3.3.9/32

Vlan-int2 Vlan-int3
10.1.1.1/24 20.1.1.2/24

Vlan-int2 Vlan-int3
10.1.1.2/24 20.1.1.1/24

Switch A Switch B Switch C

Vian-int4
11.1.1.1/24

Vlan-int5
21.1.1.1/24

11.1.1.0/24 21.1.1.0/24

2. BLE B

. FIF LDP Zh& 7 LSP I, ATHET- Tk LSP #55E 2, HEE LSR 5 %h LDP i, B
T B A AR IR LSP.

o LDP R4t i B oS iibnss, Kk, FIA] LDP #hasdar LSP I, iy B0 B th i, Af
1B HHLZ B v Ik . A b, KA B OSPF.

I EELRER

(1) BCEAZOR P Mk

FE ] 1-14 POE K LIPHbIERIHERS, (0 F5VLANSE 1 FlLoopback$ 1, HAKEC & 1L FEH% .

(2) TE OSPF, LI #ACHH2 ) ik

# & Switch A

<Sysname> system-view

[Sysname] sysname SwitchA

[SwitchA] ospf

[SwitchA-ospf-1] area O

[SwitchA-ospf-1-area-0.0.0.0] network 1.1.1.9 0.0.0.0

[SwitchA-ospf-1-area-0.0.0.0] network 10.1.1.0 0.0.0.255

[SwitchA-ospf-1-area-0.0.0.0] network 11.1.1.0 0.0.0.255

[SwitchA-ospf-1-area-0.0.0.0] quit

[SwitchA-ospf-1] quit

# WL & Switch B.

<Sysname> system-view

[Sysname] sysname SwitchB

[SwitchB] ospf

[SwitchB-ospf-1] area O

[SwitchB-ospf-1-area-0.0.0.0] network 2.2.2.9 0.0.0.0

[SwitchB-ospf-1-area-0.0.0.0] network 10.1.1.0 0.0.0.255

[SwitchB-ospf-1-area-0.0.0.0] network 20.1.1.0 0.0.0.255

[SwitchB-ospf-1-area-0.0.0.0] quit

[SwitchB-ospf-1] quit

# L& Switch C.

<Sysname> system-view

[Sysname] sysname SwitchC
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[SwitchC] ospf

[SwitchC-ospf-1] area O

[SwitchC-ospf-1-area-0.0.0.0] network 3.3.3.9 0.0.0.0
[SwitchC-ospf-1-area-0.0.0.0] network 20.1.1.0 0.0.0.255
[SwitchC-ospf-1-area-0.0.0.0] network 21.1.1.0 0.0.0.255
[SwitchC-ospf-1-area-0.0.0.0] quit

[SwitchC-ospf-1] quit

#MLE SRS, fESACHNL AT display ip routing-table #ir4, 1] LU 2IAH B 2 [ #8557 F15%
T ENLEE . LA Switch A 241

[SwitchA] display ip routing-table

Routing Tables: Public

Destinations : 11 Routes : 11
Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.9/32 Direct O 0 127.0.0.1 InLoopO
2.2.2.9/32 OSPF 10 1 10.1.1.2 Vlan2
3.3.3.9/32 OSPF 10 2 10.1.1.2 Vlan2
10.1.1.0/24 Direct O 0 10.1.1.1 Vlan2
10.1.1.1/32 Direct O 0 127.0.0.1 InLoop0
11.1.1.0/24 Direct O 0 11.1.1.1 Vian4
11.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
20.1.1.0/24 OSPF 10 2 10.1.1.2 Vlan2
21.1.1.0/24 OSPF 10 3 10.1.1.2 Vian2
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0
(38) ¥t MPLS 1 MPLS LDP IJjfi

# L& Switch A

[SwitchA] mpls Isr-id 1.1.1.9
[SwitchA] mpls

[SwitchA-mpls] quit

[SwitchA] mpls Idp
[SwitchA-mpls-1dp] quit

[SwitchA] interface vlan-interface 2
[SwitchA-Vlan-interface2] mpls
[SwitchA-VIan-interface2] mpls ldp
[SwitchA-VIan-interface2] quit

# P& Switch B.

[SwitchB] mpls Isr-id 2.2.2.9
[SwitchB] mpls

[SwitchB-mpls] quit

[SwitchB] mpls ldp
[SwitchB-mpls-1dp] quit

[SwitchB] interface vlan-interface 2
[SwitchB-Vlan-interface2] mpls
[SwitchB-VIan-interface2] mpls ldp
[SwitchB-Vlan-interface2] quit
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[SwitchB] interface vlan-interface 3
[SwitchB-Vlan-interface3] mpls
[SwitchB-Vlan-interface3] mpls Idp
[SwitchB-Vlan-interface3] quit

# & Switch C.

[SwitchC] mpls Isr-id 3.3.3.9
[SwitchC] mpls

[SwitchC-mpls] quit

[SwitchC] mpls Idp
[SwitchC-mpls-1dp] quit

[SwitchC] interface vlan-interface 3
[SwitchC-VIan-interface3] mpls
[SwitchC-VIan-interface3] mpls ldp
[SwitchC-Vlan-interface3] quit

# 5S¢ FIRECE S, Switch A Fil Switch B, Switch B #1 Switch C Z [ [ Al LDP 2> if g v i 2«
TEA A AL AT display mpls Idp session 174, AILLE 2] LDP & iGE i s il $i47 display
mpls Idp peer 74, " LIEF] LDP KX &K . LL Switch A 441
[SwitchA] display mpls Ildp session
LDP Session(s) in Public Network
Total number of sessions: 1

Peer-1D Status LAM SsnRole FT MD5 KA-Sent/Rcv
2.2.2.9:0 Operational DU Passive OFf Off 5/5
LAM : Label Advertisement Mode FT : Fault Tolerance

[SwitchA] display mpls ldp peer
LDP Peer Information in Public network
Total number of peers: 1

(4)  BCE LSP (fil A st N7 SRS O B A v 245 1 AN IGP % i TS s & LDP 57 LSP
# L E Switch A,

[SwitchA] mpls

[SwitchA-mpls] Isp-trigger all
[SwitchA-mpls] return

# & Switch B.

[SwitchB] mpls

[SwitchB-mpls] Isp-trigger all
[SwitchB-mpls] quit

# P& Switch C.

[SwitchC] mpls

[SwitchC-mpls] Isp-trigger all
[SwitchC-mpls] quit

1-38



(5) HANESR

# BB SEE, 838 HAL AT display mpls Idp Isp #ir4, TTLLE ] LDP LSP [ 5.
PL Switch A 4.

<SwitchA> display mpls Idp Isp

LDP LSP Information

SN DestAddress/Mask In/OutLabel Next-Hop In/0ut-Interface
1 1.1.1.9/732 3/NULL 127.0.0.1  -——————- /1nLoop0
2 2.2.2.9/32 NULL/3 10.1.1.2 ——————- /Vlan2

3 3.3.3.9/32 NULL/1024 10.1.1.2 ——————- /Vlan2

4 11.1.1.0/24 3/NULL 0.0.0.0 ——————- /Vlan4

5 20.1.1.0/24 NULL/3 10.1.1.2 ——————- /Vlan2

6 21.1.1.0/24 NULL/1027 10.1.1.2  ——————- /Vl1an2

A "*" before an LSP means the LSP is not established

A "*" before a Label means the USCB or DSCB is stale

# 11 Switch A b A I B3k 21.1.1.0/24 B f¥) LDP LSP [y mlik k.
[SwitchA] ping Isp ipv4 21.1.1.0 24

LSP Ping FEC: IPV4 PREFIX 21.1.1.0/24 : 100 data bytes, press CTRL_C to break

Reply from 20.1.1.2: bytes=100 Sequence=1 time = 3 ms
Reply from 20.1.1.2: bytes=100 Sequence=2 time = 2 ms
Reply from 20.1.1.2: bytes=100 Sequence=3 time = 1 ms
Reply from 20.1.1.2: bytes=100 Sequence=4 time = 1 ms
Reply from 20.1.1.2: bytes=100 Sequence=5 time = 3 ms
--— FEC: I1PV4 PREFIX 21.1.1.0/24 ping statistics ---

5 packet(s) transmitted

5 packet(s) received
0.00% packet loss

round-trip min/avg/max =

17273

ms

# 7F Switch C 2745 11.1.1.0/24 W B¢ () LDP LSP [l ik,

[SwitchC] ping

Isp ipv4 11.1.1.0 24

LSP Ping FEC: 1PV4 PREFIX 11.1.1.0/24 : 100 data bytes, press CTRL_C to break
Reply from 10.1.1.1: bytes=100 Sequence=1 time = 2 ms

Reply from 10.1.1.1: bytes=100 Sequence=2 time = 2 ms

Reply from 10.1.1.1: bytes=100 Sequence=3 time = 2 ms

Reply from 10.1.1.1: bytes=100 Sequence=4 time = 3 ms

Reply from 10.1.1.1: bytes=100 Sequence=5 time = 2 ms

--- FEC: IPV4 PREFIX 11.1.1.0/24 ping statistics ---

5 packet(s) transmitted
5 packet(s) received
0.00% packet loss

round-trip min/avg/max = 2/2/3 ms
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1.12.3 B & ABFDANILSP

1. AW EXR

76 & 1-14 Mgk, R FILDP#E Y. 11.1.1.0/24 3 21.1.1.0/24.21.1.1.0/24 % 11.1.1.0/24 P 4<LSP
Jii» A% T BEDR I LSPREIE 3% 38 1

2. HW

Z ) K& 1-14.,

3.EBELE

(1) FELDPLE, HARRESRIES I “1.12.2 EFIHLDPE) A&/ LSP”
(2) Tic'® BFD il LSP

# I & Switch A.

<SwitchA> system-view

[SwitchA] mpls Ispv

[SwitchA -mpls-lIspv] bfd enable 21.1.1.0 24

[SwitchA -mpls-Ispv] quit

# I & Switch C.

<SwitchC> system-view

[SwitchC] mpls Ispv

[SwitchC-mpls-Ispv] bfd enable 11.1.1.0 24

[SwitchC-mpls-Ispv] quit

(3) KrArmlE 4R

# BB SERS, 7R SwitchA Al SwitchC T display mpls Isp bfd fiz4, 7 LLE 3 BFD £
I LSP ¥ BFD & i [ i . LL Switch A .

[SwitchA] display mpls Isp bfd

MPLS BFD Session(s) Information

FEC :11.1.1.0/24 Type : LSP
Local Discr : 130 Remote Discr : 130
Tunnel 1D Io-—- NextHop Io——-
Session State : Up Source 1P - 3.3.3.9
Session Role : Passive

FEC 21.1.1.0/24 Type : LSP
Local Discr : 129 Remote Discr : 129
Tunnel 1D - 0x6040000 NextHop : 10.1.1.2
Session State : Up Source 1P 1.1.1.9
Session Role : Active

Total Session Num: 2
LA EBof5 837, Switch A F1 Switch C Z /AL T A BFD <, 73075 Rl 11.1.1.0/24
#21.1.1.0/24, 21.1.1.0/24 31 11.1.1.0/24 ¥4k LSP.
[SwitchA] display bfd session verbose
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Total session number: 2

Up session number: 2

IPv4 session working under Ctrl mode:

Local Discr:
Source 1IP:
Session State:
Min Trans Inter:
Min Recv Inter:
Running Up for:
Connect Type:
Protocol:

Diag Info:

Local Discr:
Source IP:
Session State:
Min Trans Inter:
Min Recv Inter:
Running Up for:
Connect Type:
Protocol:

Diag Info:

129
1.1.1.9
Up

400ms
400ms
00:15:52
Indirect
MFW/ZLSPV

No Diagnostic

130
1.1.1.9
Up
400ms
400ms
00:15:44
Indirect
MFW/LSPV

No Diagnostic

Remote Discr:
Destination IP:
Interface:

Act Trans Inter:
Act Detect Inter:
Auth mode:

Board Num:

Remote Discr:
Destination IP:
Interface:

Act Trans Inter:
Act Detect Inter:
Auth mode:

Board Num:

MR PLE 7R E BT LA BFD 2 il MR (E B .
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Init mode: Active

129
127.0.0.1
LoopBackO
400ms
2000ms
None

6

130
3.3.3.9
LoopBackO
400ms
2000ms
None

7
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1 MPLS TEECE.

@?ﬁm

K% 7| AP S5500-28SC-HI F= S5500-52SC-HI < X ¥ MPLS TE 3 4¢.

1.1 MPLS TE®fY
1.1.1 = I#EEMPLS TE

1. mEIRR

(1) HEITFEEMEA

P 245 A2 S AR T D 8 A T 2 ), A 1 i DR T A P 8 AN AR, A T D 8% R 1 G

AN S E RN ZE . TE (Traffic Engineering, Vi L) vk )2 i T 01 8 A4 S BRI

Er

Tt TR T ST I M 7 0 8% R R R 28 TR A 2, B A TS RS LS B S HOH B IR 4

WSHEE, HMBISTIRSIER B BARE, AL AR, i S AN I i 3 B 2

SR, i TR REFR bR LS AN T T -

. T bS5 R PERE TR bR BESRVV 251 QoS (Quality of Service, [RZSFHED MRS, #4240
FE4. WHE. LUK SLA (Service Level Agreement, JIRZSZE4015E) [RI540 .

o (MM FRIRAITERESE bR AL TEUEAI A o R e — A E B R, R O BRI U P
i TR — IO 55

(2) ViE TR %

AT ) 1IGP il & SRS ), 5 FE A IR BB L, AN RE R R Ly 56 FI iR R e X R el &

R

iR IGP Rl (K ez — A F S/ (Overlay), 1 IP over ATM. IP over FR %%, &

BT W 28 IR A A 2 FAR At T — AN R IR AN S5k, ATy T Wit s i|), h SCRFR

=5 PEEE RO TV 2 IR, LSS 2 M TR SRS . AR, i T AR A AR

KRS, HBBRAE Y R e AL .

HTAERA Mg il & e TR, DOCKRH R d R rkir . SR %. MPLS TE it

eI TR M .

2. MPLS TE

MPLS A& HA—2R[HT IGP BfetE, bt selm i TR 220, .

e MPLS IHFi X LSP B Hi:

o LSPEAEG A P 321 5 R AR T BN 4E

o KT MPLS it it TRE 1 W U5 FE R AL e s 7 U AR
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1.1.2

1.13

MPLS TE 44 T MPLS £iR 5 T2, i g v 2R HE 2 AR LSP PR IE JEAT PRI TR, A
LRSI EETT 55, B BT IR 10 H 19

AEFIREIKRIGE DR, MPLS TE fefig 4t W62 LSP BEiE s e v, 2 Ky 96 LSP sl F 2 A
FAE K.

[, 4 LSP Bé I8 Wb ol /9 4% (15— AR AP ZERT, MPLS TE v LUl 4447 4% /281 FRR (Fast
ReRoute, P ) ALY,

ffiF MPLS TE, W44 B 63 J 7 Bt v — 4% LSP A5 BRI ZE T i, wlh vl LA B 2841 9E i LSP
I, ] AT LT Rs 4 T HAATI S B AT

MPLS TERYE AT &

1. LSPRk%E

XT—4¢ LSP, — H{E Ingress 75 i A SCHT _BARSS, Wm0 HE Rl se 4 bR we T . It LSP
HI R TR RSB, XN R B, —45 LSP nJ LLEE & — 4% LSP f&iE.

2. MPLS TEB%;&

fEHE M (Reroute) B(TF LM B 2 4 AR, FTRETTZLA 22 4% LSP f¥i. 75 TE
W, XEE—4] LSP BEiEFRh TE B%iE (Traffic Engineered Tunnel) .

MPLS TERYSEI

MPLS TE = Z Sz 2RI fE:

e  i#A CR-LSP (Constraint-based Routed Label Switched Paths, %:T-Z13R & 1111 LSP) 1
AbEE: QIR FHERFE S CR-LSP. i CR-LSP (¥ 58 #5 5F 48

e & CR-LSP bHE: A6 —FiAFZEA CR-LSP [FAb#: JEA CR-LSP. %1 CR-LSP fl
PRI 6 H CR-LSP.

¥ A CR-LSP HyAb# L fai . X T84 CR-LSP, MPLS TE 7E 28 b B ALE PUAN 4> .

1. RHETERMRER

MPLS TE % T it 4 5% (122 TE AHOCREYE, 1Xn) DU 0 I0A7 1A H B RS S IGP

P BGHATY RS, Ebhn OSPF Wh3UF1 1S-IS Bl I3 i .«

PG 1) OSPF HlIS-IS VMM AE BOEHORAS 8 n T RES AT 98 . 655 TE MOCETE.

6 WA WA X Sl A 20 3 T AT ¥ 46 B 4 BE K (1) TE MH%{5 B, 2Bk TEDB (TE DataBase, i

TR D .

2. ITERE

A B RO TR A S0 %t BG83 SPE (Shortest Path First, S Eg4e02E) SvEVHEE 5k ™)

LR I B R R A

MPLS TE fii il CSPF (Constraint-based Shortest Path First, & T2 gAIL) Hikit

S BA AT S L TE J& M ZR M R s 47

CSPF Hi% & M SPF HIEATHE K, CSPF AN ANSAE:

o WEIFENZM LSP Al TE. B, MR, BRI GL A, IXEHAE LSP (1
AR E ;
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. i L RS 7 TEDB.

CSPF [ s B S 5 6F LSP sk, 465 TEDB H B3t 4T 891, A 2 TE & M B sk 14k
PRUTHL, R SPE 803, S-4k—453 LSP egress 7 5 M /2 TE J 1 B2 5K 1) 5 4 I 4 o

3. BIrkE

SCRFEENT LSP BEIE (115 44045 CR-LDP #1 RSVP-TE. ‘eI IAFAEB 57 LSP (a5 . o i
H HOELRSE, WETRPITIREL —FER

M ERSZEL KA, CR-LDP ik TCP 457 LSP, RSVP-TE ik Raw IP %t 7 LSP 445,
RSVP HiR& T 2FEM AR, HARREER . PrSURFE S X &l 55 (1) SZREFLH AT LE B
CR-LDP MEFHAR, ZEmTy ety A A &

H i1 344 S 548 RSVP-TE 154 7% .

4. 3R IR

1§ ) 28 ST ) B T e R AR

1.1.4 CR-LSP

BT BN FATELH LSP #2 CR-LSP, 5%l LSP AN, CR-LSP HEE AR t 15

KBTS T2, EEANdR E Y YE L RS R AR EE QoS 2.

TR BT A BLEIFR ) CR (Constraint-based Routing, JE T2 9 (186 H1) .

NI CR (1) = ZE A AT R A4

1. FHREXKEHSRHEREA

o HURAN(E RUEAUTE LSR MIREHITRE, EALH LSP R4 ™A% 1 w3k i (Strict Explicit
Route) ;

o UURZVRAE BN ERE MY LSR I ARG, 57/ LSP FROUMA B 23N i1 (Loose
Explicit Route) .

2. nESH
BT ESHAA =4 BHHER (peakrate) FIAAHE A (committed rate), il EKEA G Xy

VA AR KL (service granularity).

3.4

WERTER ST CR-LSP Wit 2, Joyk R B0 2 I 75 4l 08 BRI kAR, — PPl i 2 Pvbr b —4%
LA RS, O E B 5 R, IR AL 7 XA e (Preemption).

CR-LSP i FHH AL 5E 2 Mok w2 45 T Ut AT46 . @54 (Setup Priority) FIORFFILSE
2 (Holding Priority). %7 AL5EHAERFFIL ST A G AR & 0~7,  BU(E BN NI 5 bk ey
o d7 i RSVP-TE ) Resv i & 9 — 4k 1% Pathl b, WIRFHFZES L% Path2
LR UR, Y Pathl EE e 2 T Path2 IR R e, Pathl A4 e 5 T

PRI, AfRiE CR-LSP Ref IEMIENL, LB ARE S TIRFFILE S, NP fE<s 750 LSP 6]
TeFF R H AR A7, I8 AR -

4. BAHEE (Route Pinning)

CR-LSP @l b i, Akt i 22 A A2 A i e U e % el ol o o
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BN RIZAT IGP TE I, W45 BE GIANGERf & X 2% _E IRt 7y ] DASRAS A1 95, IX I Bk
PEEA P iy %5 FAEL ER-hop  (Explicit Route) Kfil## CR-LSP, {HiX¥% CR-LSP ¥4 Fi i i 4%
AR . M AR, LRt BL T — AN Bk, 2L CR-LSP Wl &bl Az .

T SN A SR A I AA B0 25711 CR-LSP B M AR A i oAz, 4545 31 63 T LAZE CR-LSP Al 1l
N HIX 4 CR-LSP e & kK APET,  ASB % AR i AR A

5. EIREENBE

MPLS TE [ 125 R P e B Al FH e Jm vE, e FE M S RER S BEALE &, e g ] LA
A FH WS S 1

6. Bk

T TR R G 0 2% G5 Y5 Rt A o MR P 5 R T AR R TR, R 1 QoS.
AR AR i R — 2 AL 2tk CR-LSP, DMk M sl Fl . — ok A TS, H
FE T TR A5 R HEA T = 6 CR-LSP i . i MPLS TE g% 575404k CR-LSP, M1
BNTTo

&ML CR-LSP Bl M HH5 CR-LSP 5l o fn B s S 0 b O 124w oly, @)t —
5B B CR-LSP, i 2 43 B % i1, 380145 MIH ) CR-LSP Y3 2 8 Y) CR-LSP, Ml 1H CR-LSP.

1.1.5 RSVP-TE

1. RSVP-TE#}iA
PAEAE P Fh QoS 4 & IntServ (Integrated Service, %4 A4 BRI DiffServ (Differentiated
Service, X7rh45) AL,

RSVP (Resource Reservation Protocol, #J5 T #1424 IntServ (Integrated Service, Zi%
MR sk, H T4 AR i) s BT ETIEE . RSVP TARfEAL =, (HAZS Y
IR B (i A53%, B Internet B3 HIEL, 25T ICMP.

Akl RSVP HATLA N JUAS T 20RF 5
4 $fﬂj:
o HIMENCE, HHBARCE SO SRR TR I K, JFAES BRI R A R
o ] “HCIRE”  (soft state) HLHILEY B IR A 5 E .

RSVP 24 Ji£ J5 v] LASZHF MPLS AR25E )50 K, IFAEAL IR BRI B 1 [R]85 B R 5 5L, 1K
T &S5 1) RSVP #% A RSVP-TE, A1 —Fi{EA WM T MPLS TE " 37 LSP B&iE .

2. RSVP-TEE A&

(1) HRE

CHOIRAS” ZARAE RSVP-TE 1, 3k v 5L 5 I IR R 77 i B B I TR BIRAS
PR RS AR Path WS B EEIRE (path state) Flf Resv i B 1 & 1) T RS
(reservation state). IXPHRRA 7370 B Path W E 1 Resv W EUE T RIET . X THANRE, wiliE
SR A WCEIRE B, AR B MER o

(2) BRUETIEA KA

{fi /] RSVP-TE A7) LSP #B R AT FEA 2 T A 2K (reservation style), fE#E. RSVP 2ifi,
HHE I PR 2 1R A0 PR R S0 R 2R 28, ATk 5 mT RAfE TR 4% LSP.

AT BEA SR LU PR B 28 7 ¢
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e FF (Fixed-Filter style): [FEidyasdeAl. MR KR BAMPIUE DL, Afe s H—ihh
ot 5% S E B
e  SE (Shared-Explicit style) : LB A — Aol SoxFH @ — i, arbgt

= i
BT HAE —2E RER N ALES L LSP, SEXRTE XL LA THHaTES
( make-before-break ) .

3. make-before-break

make-before-break s&f5—FP ] LR AT EA R 80, WA AT M 58 B HT$E 0% MPLS TE
b g P T HL I o
E]1-1 make-before-break ;"=

Router A Router B Router C Router D

Router E

76 B 1-1 b, B EEd T —4Router AF|Router DIFIERIS, {554 30MAF G, FFUAE: I 1% 2

Router A—~Router B—~Router C—Router D.

AE S B 55 5K 40M, Router A—Router B—~Router C—Router D 42 A B 2 25K o 1 Q1

H1%EF$¢ Router A—~Router E—~Router C—Router D, ] Router C—Router D 778 5 AN 1] 1]

i,

X make-before-break HLil, #7442 7E Router C—Router D 7] LLJL 52 Ji B A2 147 98, 7 14

FESLRI G, RIS b, ZRIRERIRERAT, AT AT R ik G T

4. RSVP-TE;H 2 E!

RSVP-TE i /il RSVP HIH E2EA, JFHEAT 79 . RSVP LA B4

o Path WE: HRIEZ WL STAL N7 0] 0) T Ik, FEATE A 1 sl L ARAF B AR A
(path state).

o ResvilE: HEWCE W BRI STAE S J7 W30 m) A%, AR A A BT R, O
BIEEFYEP TRPIRAS (reservation state)

o PathTear W& MR A5 S Fn) FlAE, JEZRIMNBR AT R AR AR SC I T

e  ResvTeari&: R/ “A)G 5 b FIEAE, FEr R BRAT & TR IR A .
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e PathErr jH.5: WIRTEALEE Path B R AT RS, Btam BiEkI%E PathErr 15,
PathErr 1§ BEAEMHTIE 1T ARPRES, U IEE RIS A RIEH

e ResvErr HE: WHRALE Resv B MR R A TR, & T 0 528 L,
2 ) U S R I% ResvEr 5 L.

e ResvConfiiE: MBS, HT0 M ST

e HelloH.8: 7EM/NHEIEN RSVP Al 2 [ G 7 A4 Frat 5 ey 3B AR K R o

RSVP ] TE ¥ i = E /eI Path 71 ER1 Resv i S I 6 %, it S5 7 nl ASE A bR s

GisE (s WAL, BT LLEAT AT LSR A8 Uy ie G4k R AR I BRI B, i FF CR-LSP \zhfE, I3

7 FRR,

e Path BB KX % LABEL_ REQUEST. EXPLICIT_ROUTE. RECORD_ROUTE
#1 SESSION_ATTRIBUTE.

e ResviHEHHEMIX %2 t4E: LABEL f1 RECORD_ROUTE.,

LABEL_REQUEST X% & 1E Path { B, A LSP il REREL i, &0 G AR A B AR SR
PSB (Path State Block) ™. $zIEiZx I R 7 BC bR 25 Resv W B i) LABEL X %
AT R, T 8 bR B ) R AT AR

5. BIILSPR%iE

B 1-2 A HRSVPE A LSPREIE I~ & K

E1-2 31 LSP f%iE

Ingress Egress
Path Path
----------------- > B ERnEEREEEREE
&S— S—— &S
Sender Resv Resv Receiver

{fF] RSVP #37 LSP B%ii (1) 72 mT LA ] Sk -

(1) Ingress LSR =i brasid ks B 1K) Path 8, Wyl CSPF 57 H 1K) M A5 bk &k % 45
Egress LSR;

(2) Egress LSRUZ Path UG, P35 TR 5 BAARZE 1) Resv il &L, vH4 Path 14 Bk I%
(KA I %42 2 B3R 7] Ingress LSR,  [Alls), Resv i SRR LSR EHE T ST 5

(3) Y4 Ingress LSR Y% Resv W BN, LSP #2371,

KM RSVP-TE @071 LSP HA PSR DhfE, Wik LSR i LA LSP 73l — e w8, ffife

I LSP E AR 1% 1)L 5515 2 fRAIE .

6. RSVPRIF I

RSVP iffiid Refresh W B R4 42 AT IR A, Refresh 1 B T-7E RSVP 4 a5 fidk47Ik

B, WHTEEKK RSVP IHE.

Refresh W B AP MR, B2 DA R AT S 19 BB PR fLi%, Refresh v R h #5405 3

B BAMEREI A A S BRI N B e 4 —3 . KA Path WEM Resv W EA W fEi

Refresh 71 5.
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T Refresh 11 B & I R IE ), 24RI2% () RSVP £51% LL £ I, Refresh 114 JE 250 5 W 4% 1128,
T T I AERBUK I N, M BRI, SRl Refresh 1 KR HI R BETCT54552 . ) 5t
VAR 18] B AN B 7] B it X 1 255 ]

RFC 2961 (RSVP Refresh Overhead Reduction Extensions) & X 7 JURSE 4 EHLE], TR
Y Refresh 4 5 K 18 Fadk ) .

(1) Message_ID " Ji

RSVP A G{fif] Raw IP & 1%7H 5, RFC 2961 H 52 X [¥) Message_ID ¥ R ML N T 7] LAZE RSVP
R X%, b, Message ID fll Message ID_ACK X% T RSVP W Ak, Mifife
i RSVP M EUAGR ) SE

{E#E Ll Message_ID HLifilJG, AT DLBCE FAL D)GE, BE RSVP M B EALSE . BT RE 1R
W RIE T #5 Message ID XM E, H Message ID X% ) ACK_Desired friR (J& 75 5
MR EALGE, W RAETEAL N [A] RF N BB 0 Y. Message_ID_ACK XK &, W
FEIIE) RE GBI G AL MY S, IPE AL E ) (1+Delta) XRf. 5 S EREH% IR iR 7k miL
TS, B30T R T AR I A IS i SO BT S PR B 00 S, B R A6 IO B FeVE ) g K AR

(2) HERIFY R

L ¥ Srefresh(Summary Refresh) i] LAMEEFRHER) Path 58 Resv i &, M5 HESLILXT RSVP
FARASHT, A al Lok /b M 4% E 1) Refresh Ji5 B0, FFINPRETT 506X 8 B 1 Ab PRI
FEREY R T L Message_ID ¥ B AMHEH . RANL DL 5 Message ID X4 (1) Path
A1 Resv 1 AT RS A ReAS F 05 2258 R HLHI BT -

7. PSB. RSBEBSBAY#BHT

H L LSP, KILHE A Path 4 & b #E97 LABEL_REQUEST Xt %, k& W 2 air
LABEL_REQUEST X% Path {55, il —Mr%s, H¥ PR8It Resv 451 LABEL
g,

LABEL _REQUEST X} % {#477E L5 2511y PSB (Path State Block, MikA&H) 1, LABEL X%}
SONRAELE T W S RSB (Reservation State Block, TR . 243 4 AU 2l B
R EGE L PSB % RSB MBI 550 CHIA B MEE I RN 1, PSB 5k RSB A M R4
FE BB o

ety — AN TR E R, AR 2 b e NI, A I AT BEAN A BT R BRI AN SR 1)
R, AN KA AN ZBH 1 FCAb 3 SR B T . XSO, 1 AU N 2R
(Blockade State), 7& R i BSB (Blockade State Block, FHZERAH. &8z KUk F|
FllE T SR R IR O ik BH ZE IR A I A5 N, BSB HAH I (R IR AR MBS o

8. RSVP-TE GR

RSVP-TE GR (Graceful Restart, “FIFE ) Dfit 248 7E(5 2 P el il F o th I e 5 N, PR 4K

RAE B R RIE R, ORI KA .

Z 5 RSVP-TE GR Rl R #2570 4y A R P Al

e  GRRestarter: GR H )5 HH#F, 45 8 8L 0T 18 % i fid & i 5205 Phisl i) e 4, e 2
H% GR fi

e  GR Helper: GR Restarter (455, S5EJHI GR Restarter fRF20 K &R, JFPpIHKE E
JHATIEE RORAS, B % GR fig
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RSVP-TE GR f#i T- RSVP-TE ) Hello §"j&fig /), W9 JEHI RSVP Hello fR3C 4TSS A
) GR e JJHIAHSCIN A 2400 e AIAR s W R AL 46 RSVP GR fig )1, AfE58 % GR Z 842 H.
Jei s HURT DAZERS I 26) 7 kA2 GR HEJA I, 78 4% /7 GR Helper, {RIE7E GR Restarter )i [#)id
Firh, Hdl e kA .

™ GR Restarter &Z/EHEJGH, GR Helper 47k 1) Hello R SCREGEE T BLE M, tbAe
GR Restarter %/ T # )5 . IEH GR Helper 2 {4 B 51% 48 R AH G BRSNS B, FHAREE xS 7 Fi 1
PRk Hello i3, EHBIFEFEM 28 (Restart Timer) .

FE S 8 N 2B AT, 2R GR Helper 46 & F1 GR Restarter 5§57 7 Hello £5i% Ui, A4 B3
PRI TEI 2, FElRAT 2O B LAWK A I HCIRAS s I, KRR 5140 s AH 2 1) i RSVP
HORASAE DAL R R I I € IS 2B IR, I HIBR IS L84 GR P ik Rt v e A7 Wk S I IR A A
FIiE R

T2

KA D AL RSVP-TE GR 46 /25, "TVAR BF £ 4 GR Restarter #= GR Helper;

1.1.6 REH%
2 MPLS TE BRI 2 5, WRARCE R EATREERE K, S8 ML FHROR U IP B A K .
P B VB B R A R = R ik
1. B47SE%H
A5 P A % S e, s i R 7732, A Tunnel 42 b 5 0 FAS KA S IGP .
K 5 S — 4%l g Tunnel 33 V35 H 1 2% Hi bk fri A5 B B, S 51 N3] MPLS TE B
8 FHHTH R

g 17t BR

H;:HEBUINBEAN “ZEHA-IPRHAELERT” Ty “BAKE” .

2. HBEER

T3 )% - (Policy-based routing, PBR), il Tunnel 4% K ()i i 2@k ACL & X
S, WURUCEZ AR, B R B9 D35 1 Tunnel, 7E7TRANTE DN SEn& 8% 1, widtii sl
AE| MPLS TE F§i FRHTH K .

g 15t AR

HERBREAONBIFAIL “ZEHA-IPREEER T T4y “IPLERBRE |

3. BHAAkH
H 3% A A48 Tunnel (142 0 kAT S IGP B, XFER Rl MPLS TE BRI K .
HZh %t R AEIE R IGP Shortcut 5% R A8 .
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OSPF #11S-1S 3 #F IGP Shortcut Fl# & AR, W LMEA TE Tunnel /5 4 M. £EIX N H
H, TE Tunnel #5 F fif i 21 RS .

IGP Shortcut ¥PE Rk H 2h % & 15 (AutoRoute Announce), Z451E¥ TE Tunnel HEEH#: 5
H bk A i 482 11, HH5E1% TE Tunnel BRIE N 14511 IGP % Hi

IGP Shortcut A1 K &BH T X A7 T

e  {EIGP Shortcut HH, MREMEFIER R &M TE Tunnel fE 5 HE: T, (HEARFIX 5
RAGEAR %%, Rk, A & AR H I TE Tunnel.

o IMRECE T HRARE:, MMERESLEF R AAEMH TE Tunnel /58 BB O RIEIN, X4
TE Tunnel KAGLARE W&, Kitt, HAb & a9 44 ik TE Tunnel,

E|1-3 IGP Shortcut 5% % 4F =&l

Router B

nnnnnn Router C

Router A

uuuuuu

Router D Router E

1F & 1-3 /1, Router DF|Router CZ[R]45—4<TE Tunnel, IGP Shortcut{ fgfii A7 s Router D7
THAIGP K HHIN A X 45 B%iE, Router AJFANRERIHIIX 4cF%iE ik Router Co WAL E 1 4 K A%
Rk, WIRouter AHAERS FITEIX K TE Tunnel 745, AT Al BUR] % % 2 Router CH %
& #|Router D_.

IGP Shortcut F1# &AL EAHE Tunnel 1 IRHCE F IGP A £ (K0 E P EE 45 o

Tunnel 2 1 FRBCE 75 23 5

o Tunnel $E 1T H bk N 12 8 T A8 BEAH B HRE P R DX 380 5

e Tunnel #2201 H A bk n 38 i X 36 py 4% 1 2108

1.1.7 CR-LSP&1»

CR-LSP £ 4&—Pliii 2135 1 B #2497 (Path Protection, end-to-end protection), X}#4% LSP &
BECRY, T FRR W — MRS R4 b, R fRY LSP i e A A e JF H, FRR 22
TR e S R I ISP R B R, 6 T D) TR AR K, LSP A&y WA I TA) 22K

[F]— 2% BEIE AT 32 LSP MEAT B AR A 1) LSP FROA & 42, 24 Ingress J&ANE] 32 LSP An] HI I,
Wi VB & g Ae b, 2T LSP B4R G PRt U B U a ok,  DASEIIN 3= LSP B4R 1K 4% 17
R,

A T
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. WAy A E CR-LSP JGFEEIG) 4 444> CR-LSP. 3 CR-LSP 244, ik MPLS TE %
Pk 55 1) 0 42 251> CR-LSP.
. By FR Y CR-LSP 2 6l 45 CR-LSP.

1.1.8 MEREKH

1. RIRE B A A

Pk T % 1 FRR (Fast ReRoute), & MPLS TE Hf SEZHL M 2% J5 3B R4 AR . FRR ) #eid i ]
PLIZF] 50ms, HENS f KRR ks I 4% i it i 5 1) 252K

X LSP Bt & FRR LJfg)5, 4 LSP A48 M ol AN sUR 3 , IR E S V) s (R e L,
[A]H LSP kA5 s 23 B i LSP.

2. BAREA
T4 FRR 1 LM 2

e  ELSP: HARIHLSP,

e  Bypass LSP: %% LSP, f£3'% LSP ] LSP.

e  PLR (Point of Local Repair) : AHEL 551, Bypass LSP (k15 i, WAZifE T LSP ¥
12 b, JFHARER T LSP IR i

e  MP (Merge Point) : .55, Bypass LSP [fJJ8%i i, WifEE LSP e I, JHAREZ
T2 LSP K11 5

. & AKX

HRPE R X B AR, FRR 734 92K

o HEEORY: PLRMIMPXZ [l EIEHEMIER:, FLSPAITIXFHER . X 4B KA, Wi
Al LAY 2Bypass LSP L. &l |4 1-4 fii7n, FLSP &Router A—~Router B—~Router C—Router
D, Bypass LSP ZRouter B—~Router F—~Router C.

El1-4 FRR 85 1RIPTRE

Router D

Router C

Router A Router B

------- Primary LSP
--------------------------- Bypass LSP

o WARY: PLREIMPZIEI — & k& 1ER:, FLSPAMRXERA. UG ER&ARMN, i
Al LIy #es|Bypass LSP . & & 1-5 ffisk, ELSP/:Router A—~Router B—~Router C—
Router D—~Router E, Bypass LSP £Router B—~Router F—~Router D, Router Ci&# {411
B

1-10



E1-5 FRR Fi R REE

Router D

Router E

------- Primary LSP
--------------------------- Bypass LSP

nnnnnn

Router F

4. BB REERKH

FEMCE Bypass LSP Itf, Nzl e e B frd i BERS 81 5, IFAfifR1% Bypass LSP AN 2eid g fr
PRI B BT 5, A WASBERL IR B ORI 1 o

J34h, 1T Bypass BEIE T ESCENL, PR K thox 5 AN 98 . A2 RS AR AN 11
DU, HREXT B 11 1 B A T DU F % R A7

1.1.9 MPLS TER & B9 4R P18

PS (Protection Switching, &5 #4t) &4 3 Tunnel #3741 N 45" Tunnel (£ TunneD. I

Tunnel FI{" Tunnel ¥ jl— AN 4 48 3= Tunnel & 2 B I, B e (1) /2] e 2 {44 57 Tunnel,

MR RHE P48 B T 5EE o 24 Tunnel Pk & TCHRFE RS, 8] DK $s i WA Tunnel [H14) 3 3=

Tunnel,

1. RipEIEA R

Ve H AT SEL AR H R A 10 R4 314 28 Tunnel fRN S S5URT S 22 T4 32 45 P 4% Tunnel.

W, Bdlafr 3 Tunnel FA&% s N SOE R AILHI AR I T Tunnel KA GBME, 75 2L0ET

TRy EHI, HEEE D) 2R Tunnel E4k4L 4.

2. IRIP RN A AR

fink R PP 3488 (1) 7 AT 40 R LA

(1) AR fR I T CRCE 1) A R I ORGP B . AR 7 AT LR LR

o THMREH (Clear) : JHERFTH AN ENH T .

o  WiE{H# (Lockout of Protection) : AdyisiEfE ¥ LSP FAL#Hi.

o SRR (Forced Switch) : SRAFIEIEIRAE &0 LSP AL 4.

e  TILil#t (Manual Switch): T3l Etls it N T/4 LSP {5 2] 4%/ 3 LSP A% i

(2) fE4E# (Signal Fail) 245 BrsUE A il i O 84 . il id@id BFD A5 3ll MPLS-TE
B Ty el A R (546, >4 BFD Al Dy AEAS I B RS 2 250y, B fe P AR A 3145 o

ARERE1 T 2 A 2 BT AR S N = BRI «

o VBRI

. B {5 3

o URTHIER

o AR
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o TLfEl#

e, AR T T A AR 5 2CLE 2 iR AT g 7 sCOL e m s DU R, (2]
AR et EEARCE T AMBEE T, A BRI B SO RIL B S MR T 3,
FUERETE R (Clear) J5al, HECEARILEH M AMBEH T 5.

3. BRI AR

RN 4 Tunnel (AR DI SO0 R B4R D), RVBEAT DRI BN, AR ST s AT {8 46t
B, AR R BT AR Y. (1 (8 4 A

1.1.10 #i#se

5 MPLS TE FH R PR SORTE A -

. RFC 2702: Requirements for Traffic Engineering Over MPLS

. RFC 3212: Constraint-Based LSP Setup using LDP

) RFC 2205: Resource ReSerVation Protocol

o RFC 3209: RSVP-TE: Extensions to RSVP for LSP Tunnels

. RFC 2961: RSVP Refresh Overhead Reduction Extensions

. RFC 3564 : Requirements for Support of Differentiated Service-aware MPLS Traffic
Engineering

. ITU-T Recommendation Y.1720: Protection switching for MPLS networks

1.2 MPLS TEBBEEE )

#1-1 MPLS TE BB BEF &

BREES 15 A A E
Bl EMPLS TEFEABE Wik 13
ALEIMPLS TE i & CR-LSPL EMPLS TE# i . 14
i (P& 15 4 PR EEMPLS TEB%iN ' 15
It B RSVP-TE i 245k CIp7d 1.6
PHHECR-LSP 5L ik 17
PHEEMPLS TERSIE (1457 ATk 1.8

A EA A % FHYRMPLS TERSIE # ke i i
fic B R R R A5 FH S5 % FH YR MPLS TERS 38 #% ke i it =H Nk 19
181 B shik i R AT YEMPLS TERSIE & i

Fic B M 2 5 R IS 4L g 1.10
Bt & CR-LSP %173 Tl ik 1.11
Bl EMPLS TEPL® 5 1% i g 112
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REEES iEA FHREE

HIIMPLS TER%IE ik 1.13

P B DR 8 e e CIpvA 114

1.3 FEEMPLS TEEAKFE S

MPLS TE J:AHE 7 0 E AT 54035 & A MPLS TE FEPERC & dr#005 A LA RS, T8 Ay (e
BRI H MPLS TE 5k, 36 75 2RI o8 AR ZoR I TR D B E .

1.3.1 BiEEE

FEMCE MPLS TE IZEARE 20, THE S, F A%
. Hic B A ik IGP P RIE % LSR 2 [a) A ik
. fit & MPLS 3L AR

&= i

A * MPLS £ ARG A B EFAN “MPLSBLE485” +49 “MPLS A KRAE” .

1.3.2 FEEMPLS TEE AKRE

#1-2 L& MPLS TE &8 H

BRIE we iR

ARG system-view

BEAMPLSHE & mpls

fFREAT SMMPLS TERE mpls te A TELR, AR A T
IMPLS TEfiE )

EFEREUE quit

. , g 11 X 1R interface interface-type

HAMPLS TERER 118 H ALK interface-number

fifi g2 1 IMPLS TEfE mpls te AL T, RMEREEOT
MPLS TEfE

EFRGME quit

Gl Tunnel#: 11, 33 ATunnel#Z% AL | interface tunnel tunnel-number Wik

e i % 42 1 1P A ip address ip-address netmask Tl ik
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BRIE we AR
e B R B MPLS TE tunnel-protocol mpls te Wik
Wi P TE 1 H ol destination ip-address Dhidk
e B BEIE I Tunnel ID mpls te tunnel-id tunnel-id DIk
PRAC R 2 Hi AL mpls te commit DhIE

= i

A X Tunnel & 02 9 AN-BABe EH AN “Z BHAR-IP k4B EIHF F6) “RiE” .

1.4 {FAER7SCR-LSPECEMPLS TER% &

1 FEEZS CR-LSP @37 MPLS TE B&IE [k F2 AR5 a7 3, A 75 200 B PR 1 A 44T, AW & IGP
TE § i CSPF. H B — 4 4& CR-LSP M HE &G A1 TE B, J8 3 oelak ok
CI

it CR-LSP #3711 TE BRI A REM A 9 2% AL sh AN 4, DALt s B B AR H A PR
Hi A CR-LSP 124 PRk (15 A LSP, JLMC B PRI A 52 LSP AR, A AR i bnas a3 (a] o

141 BEEHEE

LEAE A CR-LSP @37 MPLS TE FRIE 2 |, 58/l bA FAESS
o LEFRASE HEL IGP PMMAIES LSR Z (R AliA

e ilE MPLS JEARE

e JidH MPLS TE H:ARE

1.4.2 {5 7SCR-LSPECEMPLS TERXE

%1-3 {FHE7S CR-LSP i & MPLS TE %8

BRI we it RA
ARG system-view
, o o
E)\MPLS TERSEATunnel N3 interface tunnel tunnel-number
TiC. 5 P 1 4 # S CR-LSP mpls te signal-protocol static Dhik
FEATPEIE T mpls te commit ik
pEI I ES s U quit
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#HBR1E we AR

static-cr-Isp ingress tunnel-name destination

ingress i i fid & 4 | dest-addr  nexthop  next-hop-addr | | @ik
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@ 15t AR

18 B St d KA HE T, SL% TE i 69 B 693t 482 A 353 549 LSR ID, JF.E4% Tunnel
30 3 ik & A B OSPF/ISIS 5 IGP #L # .
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1.10 BEEE MRS LZNSH

7E MPLS TE W1, S2miii s KSR Re S8 IP i EEk MPLS i B2 s kA48 4k . BRI TE
B 30 T R T A SETIR . AT A4S MPLS TE Ho 52y i 2 (0 JUFh 2 SRS it

1.10.1 BEEEE
AATAECE T2 CSPFR. Bi&FE A (i RSVP-TE) FE&1EFH .
1.10.2 BiEEMAEASE

1. B E Rk E AT 8

— H— B MR A A down,  ARACEERS E I 2SSt 8. WIHR IGP 18 5 I 2 IS 2 i b gk sl % 6
HAEER, IGP M2 IR B oS i3 411 CSPF. CSPF 7 TEDB Bk, s iba 2.
SE I AR, IGP B AT MIFREERS, BEREIRAR B S8 h up.

#*1-29 BLEREKER 2R

BRIE we i RR
HWANRGHE system-view
HEAMPLSH A mpls

mpls te cspf timer failed-link | "%

R R I timer-interval BT, A e R 8 1ORD

2. BEEERERMES
#*1-30 BERRERAMNES

BRI we i RR
HANRGHE system-view
HEAMPLSHE mpls

B
ﬁiﬁf&;@%ﬁ mpls te path metric-type {igp [te } | gesfiut , o i) e i1 TE 2

=EN
BRI RS quit
#EAMPLS TERZE ) Tunnel | .
R interface tunnel tunnel-number
nl ik
T 14 R T 108 2% 1A ) . - A TEOUT , B 5 0 B A A 4k
g 28 mpls te path metric-type {igp | te } P EER . S IMPLS R R E
B B ST
PRAT BE I M T mpls te commit WAk
BRI RGME quit
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#HBR1E

A
AD <

L RA

HEAMPLS TES M (145 141,

interface
interface-number

interface-type

BLE S I TES 2

mpls te metric value

Ak

BT, BTGP AR L
TEM &

= i

Yo R A E T ALE T IAA B E mpls te path metric-type, Q4&H MPLS LA Fé e &,

3. EEEREHAMRELRE

F1-31 BEEEREE AN RERE

BRIE we ERR
ARG K] system-view
#EAMPLS TEBFIE ¥ Tunnel

oA

interface tunnel tunnel-number

e TERS B e A i R

mpls te
acl-number [
vpn-instance-name }

vpn-binding { acl
vpn-instance

Ak

BB TEHT, TERREASPREI T UL K
M I

PAC R IE M AT E

mpls te commit

1.11 ELECR-LSP&1#
CR-LSP 443 T it 21) it

1.11.1 BEBEHEE

{ERLE CR-LSP %40 Z i, W

. it & MPLS LA fE

i R AR OR T, W4 LSP 1R At IR

SEREL M S

e [il'E MPLS TE JARE N

o Bt E MPLS TE [%i&
1.11.2 EEECR-LSP&EH

%#1-32 B & CR-LSP &1

1R

o
4

LRA

HENFEIE LY RN ARG

system-view
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B®RAE we 15 Af
ggm‘%‘s TERIH HyTunnel interface tunnel tunnel-number
ﬁﬁ%%ﬁﬁ%iﬁ'%%@wﬁg’ ot mpls te backup { hot-standby | ordinary } Bk
P T A FH ) A5 A X BRAEIT, BREAIAT &
PRAC R 2 Hi AL mpls te commit ik

@@ 1588
CR-LSP &p7 X AEMEE L EATHE, A% AhikEE LSP &ty LSP 493442, AFAREZ
SR ELE £ LSP f2 &4 LSP.

1.12 BLEMPLS TEEZRH

= i

HBRZ AR —/A 40 F i fe B Peik E5% b 2 4 fo RSVP 13E 3 48,

FRR J& MPLS TE " Il I 4 = s DR AP AR o

HF FRR i [f) Bypass i 7 2 se iy, A M5, BRI, 8 M2 58 R A 2 [ L
T N iZ UG DG 1 Bl B B AT DO I AR

F P AT LER 2 B A 2R ) LSP AT LU F] Bypass B%ili, Bypass F#id /& /5 H At 58 (37 LT 56 4
P .

Bypass F&if (1715 56 T4 32 LSP,  JH 7 A8 B B I N ARAIE H A S AN T AR5 (BT AT LSP i s
T2, TR HEAT I LSP Afg4hiE 3 Bypass b#iE .

Bypass Fgild — M ANFE R B . Wik Bypass BEIEAEIRY T LSP HIF I R e, 7%k Bypass
B0 2 (A A2 T Y

Bypass B&iE AN RE A A VPN 25k 45 (1) B 1 A

1.12.1 BEBEE®R

7ERCE MPLS TE PRI ERK 2§, 758l M T4
o [ IGP MM LRIES LSR Z [H] Ak

e TidHE MPLS J:ARES

e il MPLS TE JEAfE

e Il RSVP-TE %37 MPLS TE [%iE

e HVELSP

1-32



1.12.2 EEEMPLS TEMREEKH

1. ZEELSPHI LT R IE B R E I H

#%1-33 7£E LSP KL R fE e IR E I
B1E B 15t A

ARG system-view

\ N : . am
HENELSP I Tunnel £ 11 interface tunnel tunnel-number

&
i i st % th ol e mpls te fast-reroute ik )

FRATEDUN, ARAE AP Tk
FEATPEE T mpls te commit ik

2. #£PLR LBt EBypassh%i&

M—bEiE R E R — N A S, BTN LSP sl Bypass bEiE . Bypass B&iE i
WL AE PLR F TRCE Al . RN E 5350 LSP M|, (HARENC S e s th @ vk . it 2 i,
Bypass B# i ANREFIIAE 4 = LSP, LSP ANRE#: B .

J ¥ 1046 € Bypass FEil, w5 B AL DL &4
e  Bypass FEIEWAZIE up RN
o WAV A Z Bypass BEIE R .

VA i 2 1T LU AR 3 (1032 14558 3 4% Bypass Fgiti, Al fuEne (best-fit) Sk e 18 1
WE—4% Bypass %i

WAL H] Bypass B&E ik g A7 B i, AT SUfs i ) oy 98 5 B AN I 4 1T 9
#1-34 7£ PLR LECE Bypass f¥i&
BRIE we iR

HANRGAE system-view

#E \Bypassk#i& [\ A& | interface tunnel tunnel-number

o PLEA RS, HHhh PLR

Fit B Bypassh%if (i) H (il | destination ip-address M — Bk 2% LSR ID

o PEFEERIRIUET, HHhh PLR
i~ B %1 LSR 1D

PRAT B i mpls te commit ik
BF RGEAE quit

HEANBE R ILSP Y | interface interface-type

B O interface-number

F Bypass% i 46 52 2 8% -3 | mpls te fast-reroute bypass-tunnel

ok u| tunnel tunnel-number Wik
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3. L E T R IRF

AR FRR AT R0RY, I 2EAE PLR R ORY Y ml EREAT AN BCE R R AT 4
EEORY, WAL BEAT AN I RC & -

%1-35 FE T SR

BRI we LA

HWANRGHE system-view

HEAMPLSHLIA mpls

i g A5 25 [ RSVP [ Hello | hell . o

P mpls rsvp-te hello AT, RATREAT SIIRSVPIY
Hellod &

BRRGEME quit

HEANPLR 5 #5715 S B | interface interface-type

PO O E interface-number

fifl fE #% 1 K RSVP ] Hello 4~ ‘ )

i mpls rsvp-te hello B IR R AL A 1 RSVP Y
Helloy™

Z i
st T 4604 % A 3| K 9P B A, REEEF RSVP 69 Hello &7 BAUH| ki 4TAR EAe M, %BE T8
J T AR EF, 4245 AT e 45 2 1 SL T A 3P & & 3.

4. BRE REE R EAMERN R

FRR )5, — B R4 1) LSP Yk & 1F % 87 700 LSP, A2 v)Heal i LSP st 7.1
LSP. PJ#tllk)5, PLR @14, WS RIARY BEE, BEhbHghe LR,

#1-36 B E 1REE A E T 25

B#1E we 13t BA
HEAPLRT S RGALE system-view
HEAMPLSHLIK mpls
e 7 1 mpls te timer fast-reroute ik
[seconds ] WAL, FIRGRR 30085

1.13 #MMPLS TERE
7E MPLS TE %5+, MPLS TE B H IR, ok kR BN, 7oidtsr MPLS TE FgiE 1942
ST TG IEAT I B AN BE PR R DLIX PR, XS I i an KR k. o T M & B MPLS TE B
B, IR A, B LR T A R LR
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e  MPLS LSP Ping Iifig

. MPLS LSP Tracert jfj¢

e  BFD 1l MPLS TE F%i&Thft

e MPLS TE R&iE 1 A ITE LSP Tracert Yifig

1.13.1 MPLS LSP PingZh&E

MPLS LSP Ping Zh#E R LKA MPLS TE Bt 1) al ik AT A o RIN 5508 « 423K 558 MPLS
Echo Request it SCHEAFFFINY MPLS TE B&iE 6 M (AR5, {75 MPLS Echo Request i 3
MPLS TE B&IE K, S5 sSR B & A B R s N 2R SC, AT MPLS TE BEE 2 75 vl ik .

%1-37 MPLS LSP Ping LIk

1RIE we iR

i3EMPLS LSP Ping# | ping Isp [ -a source-ip | -c count | -exp exp-value | -h | 2%
MMPLS TEFSIE [ n] ik | ttl-value | -m wait-time | -r reply-mode | -s packet-size | | aJ ¢ /T 2% 40 & F 4447 A<

P -t time-out | -v ] * te interface-type interface-number S

1.13.2 MPLS LSP TracertIifg

MPLS LSP Tracert H kX% MPLS TE F%ii 185 12T 2 2. MPLS LSP Tracert il il 42 & % TTL
M 1 B HAME ) MPLS Echo Request #23C, il MPLS TE B&ild % 1% EisE— Bl 2%k 0)s, &
0] TTL B ) MPLS Echo Reply % 3. X#f, Ingress i finf US| MPLS TE FgiE - 4— Bk
R NI A7 H s o5 . [, MPLS LSP Tracert & i] F T U444« MPLS TE B&il_E &A1
MBEEAE R, W B IbR 25

%1-38 MPLS LSP Tracert g

1RIE we AR

i MPLS LSP Tracert | tracert Isp [ -a source-ip | -exp exp-value | -h tt-value | | 2%
XTMPLS TEBSIE 4552 | -r reply-mode |-t time-out ] * te interface-type | w] 7F (% & ¥ I F #4047 A&

Y 4T 2 g . _
AT AL interface-number PN

1.13.3 BLEBFD#&MMPLS TERXIELBE

BFD il MPLS TE B&1E D) Ag il I 7E MPLS TE F&iE Sk 15 s Fl 2 17 i 2 [ & 37 BFD 231, A BFD

PRIER MPLS TE BSIE (@M. 7635 A4 BFD #HlIRSCEAN MPLS TE BRE PSS, Wt

MPLS TE B&i& 4% & BFD #EHil4R 3T, FFARFEIC 212 s BFD #2254 Sk HI W MPLS TE FXIE [

R 4 BED Kl 2] MPLS TE FSIE #5368 v] LAl R CR4 @190 A T 0t 1R 1) 3

A DUE PR A MPLS TE F£IE ) BFD 231

o BANR: WHEHIT mpls te bfd enable #ir 4t discriminator 7"%&?‘6%?2&%%@;@
(IR HIE, DUARE i 2 1 S I A T BFD 1% o 1% 07 2CH RASIN P 6 158 % TR WA b 241) 38 i
IZE i B A b ) — %} MPLS TE F#IH .
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o AR WERMIT mpls te bfd enable A AT discriminator 2545 & A Az
s % HME, W) EzhiE47 MPLS LSP Ping KU T S 5ME,  JHHS 4 B e 4 it S 5{E 2 57, BFD
Sl o 1Z T I SRAGIN P 15 15 4 8] A Hb 24378 57 () — 4% 5[] MPLS TE Pl o

BFD #ll MPLS TE F%i& D gk vl Lk Prbr s 1) RSVP-TE fgid, FFE B : Eid mpls te

failure-action teardown iy 2 {lifit 7 RSVP-TE [%iE # s G F e Ea ohfe o, W4 BFD K

F| RSVP-TE i i b 5 i) — BLH i) N RSVP % B8 )4 i% RSVP-TE fzis, W%t & MPLS TE

FOHT AT WV ) RSVP-TE B&iE .

1. BERES

. BFD 4540 MPLS TE %14 11 FECE 1) BFD 23, BFD £:if sk 4 MPLS LSR-ID.
BRlt, B'E BFD K MPLS TE BEIEIRERT, w5 LA LR v 1 2% A7 7E MPLS LSR-ID XJ [ [
PR HT, AT DU E T AR B IE R O R LR BFD 2315540, BFD [ITEAN4, iES W, “nlfEdk
e EfRS” H “BFD”,

o AT I MPLS TE BAIE Y BFD 2157, T B T2 E 7 MAS Hb 21378 55 R M
76 5 B A H 1) 5 4 MPLS TE B .

2. B EBFDMMPLS TERK BT 88

<1-39 BLE BFD #il MPLS TE B%i&EIh&E

BRAE we 1t AR
ARG system-view
fff B8 LSP & 90 oy g8 , it A ik
- mpls Ispv o N i .
MPLS-LSPV# K BRI, R RELSPA T e
BRI ARG quit

#EAMPLS TERZE [ Tunnel#: 41
K

interface tunnel tunnel-number

Wik
WCE i FIBFDR M zMPLS TER) | MPIS_ te  bfd - enable
ﬁﬂ@é@ﬁ IR [ discriminator local local-id | g {7, Al 1 BFDKII IS
remote remote-id | MPLS TER ¥ ({338 1
nJi%

{FRERSVP-TERS IE M 5 PRk I
ARE

mpls te failure-action teardown

BT, RAEAERSVP-TERSIE
Wb AR i D fiE
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g ks

o mpls Ispv 4 t9if@N 22, HAL “MPLS ¢4 A%” P& “MPLS A KELE”.
o TRHELRAHME A #AF XFghAF XNE 4N E —/ MPLS TE [#%:8 44 BFD 2%,
o fEAHAF REIAN MPLS TE Ki&#) BFD 245/5, FH15 BFD &£ 69 5514,

o 4uRfE MPLS TE #:i8 LR £ 7 FRR #2 BFD #40|zh 48, W4 T4&RIE FRR 93 X &4y <4
S5 BFD 2% down, & -Zf.E BFD 2% 6940 B 41 K T FRR #9400 & 48,

o WP HAZ: A FAN MPLS TE id#) BFD 2%, k¥ & THEAE £ (Active) X, BF
B IAEEME) (Passive) X, £k &R & LHAT bfd session init-mode 44T 27&
T B TAEREX, BPER D SRR SHHLE AW EHIEXR, BFD 2R TAEFE S,

1.13.4 BLEMPLS TER%EHIE HATELSP TracertLf g

MPLS TE Fii (1) i 911 LSP Tracert Dyfg, B IVE#G MPLS TE FRIEREAT Tracert £rill, %)
REHIKAT MPLS TE B&E AT A7, X0 4 AT RIS o - T — BOvE g AR, Jfa i &l
SRTIEE S R W LLEE A HARE R, T MPLS TE BRI 2 15 tH IR .

WURFEIECE T BFD il MPLS TE F2IEINAER MPLS TE B 1) B HITE LSP Tracert ThfE, N
MPLS TE B&3E (¥ & A1 LSP Tracert £l 214 J V- i i b sl AP 1 S 4 6 A — 30, ik
MR R AT BFD 21, HEE T i 8 g 7. BFD 4 if .

MPLS TE B&3E&E i) 8 1% LSP Tracert Dyggid nf LAl & 95 B i fsi ) RSVP-TE B&id, JFEgigdir. il
il mpls te failure-action teardown iy {{ifit 7 RSVP-TE P& i b o (M PRBR o fe s, iAe
JIAYE LSP Tracert £l %] RSVP-TE R%IE #f fi i — Bt ] N RSVP WA Ff il it 1% RSVP-TE
B, PRl Z MPLS TE 8 G x N [¥) RSVP-TE Bk .

1-40 BLE MPLS TE B¥&ERIE EATE LSP Tracert ThiE

B®AE we 15 BB
HARGHLE system-view
JB B LSP & W Th B . IF A Wik
- mpls Ispv . e N
MPLS-LSPV#LE g tE LT, RAFRELSPALIN LI RE
B R E quit

B#EAMPLS TEREE ) Tunneld 4%
K

interface tunnel tunnel-number

i BE 45 5 MPLS TER% i 11 A 199 4tk
LSP Tracertf: il ohfg

mpls te periodic-tracert [ -a
source-ip | -exp exp-value | -h
ttl-value | -m wait-time | -t time-out |
-u retry-attempt ] *

BAEO T, AKMFEEMPLS TERIE
[ JE I LSP Tracert il o) fig

{FRERSVP-TERS I M5 J5 I P i T
AIhhe

mpls te failure-action teardown

CIgS
BB, RERERSVP-TEREIE
MR I PR BR IO
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g ks

mpls Ispv 489 a8, HA N “MPLS 04 A% F4) “MPLS AKRBE” .

1.14 FELE{RIPEIIRINEE
1.14.1 BEHES

FERC B R R DI REZ AT, 77 58 LA R AT S
o [iL® MPLS HAT)AE

e flifit MPLS TE FIfil# MPLS TE f%i¥

e [il# BFD il MPLS TE B%iE ) fE
FERCE Tunnel {412 1T, F5HER LT Bl
o {RPUHE Tunnel 810 %05

o RIFATLRY Tunnel ID

1.14.2 BLEHE

Fz1-41 ELERIPEIRIIEE

#HR1E we HieA
ARG K system-view
HEATunnel# H LK interface tunnel tunnel-number
T | T (e poecion el umaie [ notlor |
_ CIps
RS menual {protoctiep [workispyh | SRS, B
Al HeEh 1
PEACBEIE TR E mpls te commit Wik

1.15 MPLS TER ;RFn3p

1.15.1 MPLS TER ;xFfn4Edp

{ESE LR RCE o, AR T AT display fir 4 AT LLE R ICE G MPLS TE (isf7 1500, ik

B F W G FLE O
e P ALE T AT reset @A Al LLE R MPLS TE 45 S
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%1-42 MPLS TE By B RIN4E$P

1BRIE

A
AN <

2R U AR B

display explicit-path [ path-name ] [ | { begin | exclude |
include } regular-expression ]

LR ACR-LSPE &

display mpls static-cr-Isp [ Isp-name Isp-name ] [ { include |
exclude } ip-address prefix-length ] [ verbose ] [ | { begin |
exclude | include } regular-expression ]

Y RRSVP-TE MR B A

display mpls rsvp-te [ interface [ interface-type
interface-number ] [ | { begin | exclude | include }
regular-expression ] ]

LRRSVP-TERSIEE &

display mpls rsvp-te established [ interface interface-type
interface-number ] [ | { begin | exclude | include }
regular-expression ]

ERRSVP-TEAS )5

display mpls rsvp-te peer [ interface interface-type
interface-number ] [ | { begin | exclude | include }
regular-expression ]

B RRSVP-TEH K B 15 A

display mpls rsvp-te request [ interface interface-type
interface-number ] [ | { begin | exclude | include }
regular-expression ]

I RRSVP#HYE T {5 B

display mpls rsvp-te reservation [ interface interface-type
interface-number ] [ | { begin | exclude | include }
regular-expression ]

B 7RRSVP-TE PSBf3 &

display mpls rsvp-te psb-content ingress-Isr-id Ispid tunnel-id
egress-Isr-id [ | { begin | exclude | include } regular-expression ]

L7RRSVP-TE RSBfZ &

display mpls rsvp-te rsb-content ingress-Isr-id Ispid tunnel-id
egress-Isr-id nexthop-address [ | { begin | exclude | include }
regular-expression ]

B RRSVP-TER 277 B &5 A

display mpls rsvp-te sender [ interface interface-type
interface-number ] [ | { begin | exclude | include }
regular-expression ]

BRRSVP-TEM SIS B

display mpls rsvp-te statistics { global | interface
[ interface-type interface-number ] } [ | { begin | exclude |
include } regular-expression ]

R 2 e & FEE T CSPFIW TEDB R
A@\

display mpls te cspf tedb { all | area area-id | interface
ip-address | network-lsa | node [ mpls-Isr-id ] } [ | { begin |
exclude | include } regular-expression ]

YR PT R E N CR-LSPAE &

display mpls te link-administration admission-control
[ interface interface-type interface-number ] [ | { begin | exclude
| include } regular-expression ]

LIRMPLS TERSE (5 5L

display mpls te tunnel [ destination dest-addr ] [ Isp-id Isr-id
Isp-id ] [ Isr-role { all | egress | ingress | remote | transit } ]
[ name name ] [ { incoming-interface | outgoing-interface |
interface } interface-type interface-number ] [ verbose ] [ |
{begin | exclude | include } regular-expression ]

BIRAH ST IMPLS TEREIE (1) #% 1% )& o
(EPs)

display mpls te tunnel path [ Isp-id Isr-id Isp-id | tunnel-name
tunnel-name ] [ | { begin | exclude | include }
regular-expression ]

BIRMPLS TERRE S HHE B

display mpls te tunnel statistics [ | { begin | exclude |
include } regular-expression ]
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#HR1E

A
AP <

SR AH T S AMPLS TERRIEH: 015 -

display mpls te tunnel-interface tunnel number [ | { begin |
exclude | include } regular-expression ]

BoRSWEIT (IGP shortcut & % &k A1)
AR (I OSPFIERLE % 5 £ &

display ospf [ process-id ] traffic-adjustment [ | { begin |
exclude | include } regular-expression ]

B/ROSPF TEfS B

display ospf [ process-id ] mpls-te [ area area-id ]
[ self-originated ] [ | { begin | exclude | include }
regular-expression ]

BIRIS-IS TERIE IR EAMTESR B

display isis traffic-eng advertisements [ [ level-1 | level-1-2 |
level-2 ]| [ Isp-id Isp-id | local ] ] * [ process-id | vpn-instance
vpn-instance-name ] [ | { begin | exclude | include }
regular-expression ]

IRIS-IS TERIEER (S E

display isis traffic-eng link [ [ level-1 | level-1-2 | level-2 ] |
verbose ] * [ process-id | vpn-instance vpn-instance-name ] [ |
{begin | exclude | include } regular-expression ]

IRIS-IS TER M 2545 )5

display isis traffic-eng network [ level-1 | level-1-2 | level-2 ]
[ process-id | vpn-instance vpn-instance-name ] [ | { begin |
exclude | include } regular-expression ]

oRIS-IS TEMIZEHH5 A

display isis traffic-eng statistics [ process-id | vpn-instance
vpn-instance-name ] [ | { begin | exclude | include }
regular-expression ]

display tunnel-info { tunnel-id | all | statistics } [ | { begin |
exclude | include } regular-expression ]

IRBFDATMPLS TEFRZIE A 45 &

display mpls Isp bfd [ te tunnel tunnel-number ] [ | { begin |
exclude | include } regular-expression ]

BoRTER E Tunnel FIH NAR S Tunnelfs &

display mpls te protection tunnel { tunnel-id | all } [ verbose ]
[| {begin | exclude | include } regular-expression ]

THEMRRSVP-TEM SIS B

reset mpls rsvp-te statistics interface

[ interface-type interface-number ]

{ global |

1.16

MPLS TEEEIZE [ Z& 45

1.16.1 {FHE7SCR-LSPECEMPLS TERS & <15

1. HMEK
%4 Switch A, Switch B il Switch C iZ1T 1S-IS;
i FH#2 CR-LSP 437 —4% Switch A % Switch C [f TE Fi%i .
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2. A&
E1-6 ##7S CR-LSP BLEHME

Loop0
2.2.2.2/32

Vlan-int1
2.1.1.2/124

Vlan-int2
3.2.1.1/24

Switch B

Vlan-int1 Vlan-int2
2.1.1.1/24 3.2.1.2/24

Switch A

Loop0 Loop0
1.1.1.1/32 3.3.3.3/32

I EMEDE

(1) BCEAZON P Mk

Fe ] 1-6 0 E S LR IPHEIE RIFEAD,  FAC I TR .
(2) FCHE 1S-IS Ml Al LSR ID (¥ 3 HLER

# & Switch A

<SwitchA> system-view

[SwitchA] isis 1

[SwitchA-isis-1] network-entity 00.0005.0000.0000.0001.00
[SwitchA-isis-1] quit

[SwitchA] interface vlan-interface 1
[SwitchA-VIan-interfacel] isis enable 1
[SwitchA-Vlan-interfacel] quit

[SwitchA] interface loopback 0O

[SwitchA-LoopBackO] isis enable 1
[SwitchA-LoopBack0] quit

# & Switch B.

<SwitchB> system-view

[SwitchB] isis 1

[SwitchB-isis-1] network-entity 00.0005.0000.0000.0002.00
[SwitchB-isis-1] quit

[SwitchB] interface vlan-interface 1
[SwitchB-Vlan-interfacel] isis enable 1
[SwitchB-VIan-interfacel] quit
[SwitchB] interface vlan-interface 2
[SwitchB-Vlan-interface2] isis enable 1
[SwitchB-VIan-interface2] quit
[SwitchB] interface loopback O
[SwitchB-LoopBackO] isis enable 1
[SwitchB-LoopBackO] quit
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# fic & Switch C,

<SwitchC> system-view

[SwitchC] isis 1

[SwitchC-isis-1] network-entity 00.0005.0000.0000.0003.00
[SwitchC-isis-1] quit

[SwitchC] interface vlan-interface 2
[SwitchC-VIan-interface2] isis enable 1
[SwitchC-VIan-interface2] quit
[SwitchC] interface loopback O
[SwitchC-LoopBackQO] isis enable 1
[SwitchC-LoopBack0] quit

N E e G, fE& ¥ FHAT display ip routing-table fiy4-, B LLE BIAH B2 #2232 T S0
) LSR ID (=N . LL Switch A S

[SwitchA] display ip routing-table

Routing Tables: Public

Destinations : 8 Routes : 8
Destination/Mask Proto Pre Cost NextHop Interface

1.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
2.1.1.0/24 Direct 0 0 2.1.1.1 Vlanl
2.1.1.1/32 Direct 0 0 127.0.0.1 InLoopO
2.2.2.2/32 1SIS 15 10 2.1.1.2 Vlanl
3.2.1.0/24 1sIs 15 20 2.1.1.2 Vlanl
3.3.3.3/32 1sSIs 15 20 2.1.1.2 Vlanl

127.0.0.0/8 Direct O 0 127.0.0. InLoop0

127.0.0.1/32 Direct 0 0 127.0.0. InLoopO

(3) MH MPLS TE FEAfE

# L& Switch A,

[SwitchA] mpls Isr-id 3.3.3.3
[SwitchA] mpls

[SwitchA-mpls] mpls te
[SwitchA-mpls] quit

[SwitchA] interface vlan-interface 1
[SwitchA-Vlan-interfacel] mpls
[SwitchA-VIan-interfacel] mpls te
[SwitchA-Vlan-interfacel] quit

# L& Switch B.

[SwitchB] mpls Isr-id 2.2.2.2
[SwitchB] mpls

[SwitchB-mpls] mpls te
[SwitchB-mpls] quit

[SwitchB] interface vlan-interface 1
[SwitchB-Vlan-interfacel] mpls
[SwitchB-VIan-interfacel] mpls te
[SwitchB-Vlan-interfacel] quit
[SwitchB] interface vlan-interface 2
[SwitchB-VIan-interface2] mpls
[SwitchB-Vlan-interface2] mpls te
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[SwitchB-Vlan-interface2] quit

# & Switch C.

[SwitchC] mpls Isr-id 3.3.3.3

[SwitchC] mpls

[SwitchC-mpls] mpls te

[SwitchC-mpls] quit

[SwitchC] interface vlan-interface 2
[SwitchC-VIan-interface2] mpls
[SwitchC-Vlan-interface2] mpls te
[SwitchC-Vlan-interface2] quit

(4) MLE MPLS TE bxid

# 1t Switch A _LiCE MPLS TE F%IA.

[SwitchA] interface tunnel 0O

[SwitchA-Tunnel0] ip address 6.1.1.1 255.255.255.0
[SwitchA-Tunnel0] tunnel-protocol mpls te
[SwitchA-TunnelQ] destination 3.3.3.3
[SwitchA-Tunnel0] mpls te tunnel-id 10
[SwitchA-TunnelO] mpls te signal-protocol static
[SwitchA-Tunnel0] mpls te commit
[SwitchA-TunnelO] quit

(5) QU CR-LSP

# fic & Switch A J##A CR-LSP BN FI 5 £
[SwitchA] static-cr-Isp ingress TunnelO destination 3.3.3.3 nexthop 2.1.1.2 out-label 20
# ML'E Switch B A4 CR-LSP ¥ Al ¥y mi.

[SwitchB] static-cr-Isp transit tunnelO incoming-interface Vlan-interfacel in-label 20
nexthop 3.2.1.2 out-label 30

# & Switch C A2 CR-LSP 1 H 1 /.

[SwitchC] static-cr-Isp egress tunnelO incoming-interface Vlan-interface2 in-label 30
(6) PCEIEHE MR
Bl & 5E G, 76 Switch A _E3AT display interface tunnel fiy4, T LLEF] Tunnel # IR E N

up.
[SwitchA] display interface tunnel
TunnelO current state: UP
Line protocol current state: UP
Description: TunnelO Interface
The Maximum Transmit Unit is 64000
Internet Address is 6.1.1.1/24 Primary
Encapsulation is TUNNEL, service-loopback-group ID not set
Tunnel source unknown, destination 3.3.3.3
Tunnel protocol/transport CR_LSP
Output queue : (Urgent queuing : Size/lLength/Discards) 0/100/0
Output queue : (Protocol queuing : Size/Length/Discards) 0/500/0
Output queue : (FIFO queuing : Size/Length/Discards) 0/75/0
Last 300 seconds input: O bytes/sec, 0 packets/sec
Last 300 seconds output: O bytes/sec, 0 packets/sec
0 packets input, O bytes
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0 input error
0 packets output, O bytes
0 output error

1E & w4 FHAT display mpls te tunnel 74, 7 LG 2] MPLS TE FSIE (1) g A5 3 .

[SwitchA] display mpls te tunnel

LSP-1d Destination In/Out-1f
1.1.1.1:1 3.3.3.3 -/Vlanl
[SwitchB] display mpls te tunnel

LSP-1d Destination In/0ut-1f

- - Vlanl/Vlan2
[SwitchC] display mpls te tunnel

LSP-1d Destination In/0ut-1f

- - Vlan2/-

Name
TunnelO

Name
TunnelO

Name
TunnelO

1E &V 4% AT display mpls Isp 5 display mpls static-cr-Isp 74>, 7 LLE A CR-LSP )

FEAYA - PUTS
[SwitchA] display mpls Isp

LSP Information: STATIC CRLSP

FEC In/0Out Label In/0ut IF
3.3.3.3/32 NULL/20 -/Vlanl
[SwitchB] display mpls Isp

LSP Information: STATIC CRLSP

FEC In/0ut Label In/0Out IF
-/- 20/30 Vlanl/Vlan2
[SwitchC] display mpls Isp

LSP Information: STATIC CRLSP

FEC In/0ut Label In/0ut IF

-/- 30/NULL Vlan2/-
[SwitchA] display mpls static-cr-Isp

total statics-cr-Isp - 1

Name FEC 1/0 Label 1/0 If
3.3.3.3/32 NULL/20 -/Vlanl
[SwitchB] display mpls static-cr-Isp

TunnelO

total statics-cr-Isp - 1
Name FEC 170 Label 1/0 IF
TunnelO -/- 20/30
[SwitchC] display mpls static-cr-Isp
total statics-cr-Isp : 1
Name FEC

TunnelO -/-

1/0 Label 1/0 If
30/NULL Vian2/-
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State
Up

State
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=
1% ) *%’«d‘ CR-LSP # = MPLS TE [&i& A, Transit 7 .&4= Egress 7 & B ERIEE B 4 NAFE A= il
IR HATEE R, FH 3k, Switch B A= Switch C#E %2~z 8+, FECFHFARAZ.

(7)  AEFHESES U MPLS TE RS IEH K it &
[SwitchA] ip route-static 3.2.1.2 24 tunnel O preference 1

7t Switch A 4447 display ip routing-table iy, 1 LLE 2 R 145 LL TunnelO 2 Hi#2 H ) &
BEEHER.

1.16.2 {FFHARSVP-TEEEMPLS TERE & <51

1. A EK

. #% £ Switch A. Switch B, Switch C 1 Switch D iz417 1S-1S, #{& Level-2 %4
ﬁ}fﬁ RSVP-TE M Switch A #] Switch D &34 TE f%1&, 77 % 4 2000kbit/s;

o FEIEWIR I EERS S AT %5 10000kbit/s .
2. (A &

[El1-7 RSVP-TE Bt & MPLS TE B% & 4R M &

Loop0 Loop0

Vlan-int1 Vlan-int3

Switch A Switch D
Vlan-int1 Vian-int2 Vian-int3
Vlan-int2
Switch B Switch C

e e IP3 3k & #n P33t
Switch A Loop0 1.1.1.9/32 Switch D Loop0 4.4.4.9/32

Vlan-intl 10.1.1.1/24 Vlan-int3 30.1.1.2/24
Switch B Loop0 2.2.2.9/32 Switch C Loop0 3.3.3.9/32

Vlan-intl 10.1.1.2/24 Vlan-int3 30.1.1.1/24

Vlan-int2 20.1.1.1/24 Vlan-int2 20.1.1.2/24

I EMEVE

(1) BoEAEOR 1P Mk

PR P 1-7 P S D IP O AR, LA B L R
(2) HLE IS-IS Bl & A LSR ID (1) AL th

# i & Switch A,

<SwitchA> system-view
[SwitchA] isis 1
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[SwitchA-isis-1] network-entity 00.0005.0000.0000.0001.00
[SwitchA-isis-1] quit

[SwitchA] interface vlan-interface 1
[SwitchA-VIan-interfacel] isis enable 1
[SwitchA-VIan-interfacel] isis circuit-level level-2
[SwitchA-VIan-interfacel] quit

[SwitchA] interface loopback O

[SwitchA-LoopBackO] isis enable 1
[SwitchA-LoopBackO] isis circuit-level level-2
[SwitchA-LoopBackO] quit

# & Switch B.

<SwitchB> system-view

[SwitchB] isis 1

[SwitchB-isis-1] network-entity 00.0005.0000.0000.0002.00
[SwitchB-isis-1] quit

[SwitchB] interface vlan-interface 1
[SwitchB-Vlan-interfacel] isis enable 1
[SwitchB-VIan-interfacel] isis circuit-level level-2
[SwitchB-VIan-interfacel] quit

[SwitchB] interface vlan-interface 2
[SwitchB-VIan-interface2] isis enable 1
[SwitchB-VIan-interface2] isis circuit-level level-2
[SwitchB-Vlan-interface2] quit

[SwitchB] interface loopback O

[SwitchB-LoopBackQO] isis enable 1
[SwitchB-LoopBackQO] isis circuit-level level-2
[SwitchB-LoopBackO] quit

# fic & Switch C,

<SwitchC> system-view

[SwitchC] isis 1

[SwitchC-isis-1] network-entity 00.0005.0000.0000.0003.00
[SwitchC-isis-1] quit

[SwitchC] interface vlan-interface 3
[SwitchC-VIan-interface3] isis enable 1
[SwitchC-VIan-interface3] isis circuit-level level-2
[SwitchC-VIan-interface3] quit

[SwitchC] interface vlan-interface 2
[SwitchC-Vlan-interface2] isis enable 1
[SwitchC-VIan-interface2] isis circuit-level level-2
[SwitchC-VIan-interface2] quit

[SwitchC] interface loopback 0

[SwitchC-LoopBackQO] isis enable 1
[SwitchC-LoopBackO] isis circuit-level level-2
[SwitchC-LoopBack0] quit

# & Switch D,

<SwitchD> system-view

[SwitchD] isis 1

[SwitchD-isis-1] network-entity 00.0005.0000.0000.0004.00
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[SwitchD-isis-1] quit

[SwitchD] interface vlan-interface 3
[SwitchD-VIan-interface3] isis enable 1
[SwitchD-VIan-interface3] isis circuit-level level-2
[SwitchD-VIan-interface3] quit

[SwitchD] interface loopback O

[SwitchD-LoopBackQO] isis enable 1
[SwitchD-LoopBackQO] isis circuit-level level-2
[SwitchD-LoopBackO] quit

Mo & Se i n, 16 & %4 L3AT display ip routing-table fir4, 7] LLFE A B2 [n) #6273 7 2% 7
(1) LSR ID [ ML H . LL Switch A 2443

[SwitchA] display ip routing-table

Routing Tables: Public

Destinations : 10 Routes : 10
Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.9/32 Direct 0 0 127.0.0.1 InLoop0
2.2.2.9/32 1S1S 15 10 10.1.1.2 Vlanl
3.3.3.9/32 1SIS 15 20 10.1.1.2 Vianl
4.4.4.9/32 ISIS 15 30 10.1.1.2 Vlianl
10.1.1.0/24 Direct O 0 10.1.1.1 Vlanl
10.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
20.1.1.0/24 1SIs 15 20 10.1.1.2 Vlianl
30.1.1.0/24 1SI1S 15 30 10.1.1.2 Vlanl
127.0.0.0/8 Direct 0 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0

(3) MWcE MPLS TE #:ARE ), J{lE RSVP-TE Ml CSPF

# & Switch A

[SwitchA] mpls Isr-id 1.1.1.9
[SwitchA] mpls

[SwitchA-mpls] mpls te
[SwitchA-mpls] mpls rsvp-te
[SwitchA-mpls] mpls te cspf
[SwitchA-mpls] quit

[SwitchA] interface vlan-interface 1
[SwitchA-Vlan-interfacel] mpls
[SwitchA-Vlan-interfacel] mpls te
[SwitchA-VIan-interfacel] mpls rsvp-te
[SwitchA-Vlan-interfacel] quit

# & Switch B.

[SwitchB] mpls Isr-id 2.2.2.9
[SwitchB] mpls

[SwitchB-mpls] mpls te
[SwitchB-mpls] mpls rsvp-te
[SwitchB-mpls] mpls te cspf
[SwitchB-mpls] quit

[SwitchB] interface vlan-interface 1
[SwitchB-Vlan-interfacel] mpls
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[SwitchB-VIan-i
[SwitchB-VIan-i
[SwitchB-VIan-i
[SwitchB] inter
[SwitchB-VIan-i
[SwitchB-VIan-i
[SwitchB-VIan-i
[SwitchB-VIan-i

nterfacel] mpls te
nterfacel] mpls rsvp-te
nterfacel] quit

face vlan-interface 2
nterface2] mpls
nterface2] mpls te
nterface2] mpls rsvp-te

nterface2] quit

# M & Switch C.

[SwitchC] mpls
[SwitchC] mpls
[SwitchC-mpls]
[SwitchC-mpls]
[SwitchC-mpls]
[SwitchC-mpls]
[SwitchC] inter
[SwitchC-VIan-i
[SwitchC-VIan-i
[SwitchC-VIan-i
[SwitchC-VIan-i
[SwitchC] inter
[SwitchC-VIan-i
[SwitchC-VIan-i
[SwitchC-VIan-i
[SwitchC-VIan-i

Isr-id 3.3.3.9
mpls te
mpls rsvp-te
mpls te cspf
quit
face vlan-interface 3
nterface3] mpls
nterface3] mpls te
nterface3] mpls rsvp-te
nterface3] quit

face vlan-interface 2
nterface2] mpls
nterface2] mpls te
nterface2] mpls rsvp-te

nterface2] quit

# it & Switch D.

[SwitchD] mpls
[SwitchD] mpls
[SwitchD-mpls]
[SwitchD-mpls]
[RouterD-mpls]
[SwitchD-mpls]
[SwitchD] inter
[SwitchD-VIan-i
[SwitchD-VIan-i
[SwitchD-VIan-i
[SwitchD-VIan-i
(4)
# & Switch A
[SwitchA] isis 1
[SwitchA-isis-1]
[SwitchA-isis-1]
[SwitchA-isis-1]
# & Switch B.
[SwitchB] isis 1
[SwitchB-isis-1]
[SwitchB-isis-1]

Isr-id 4.4.4.9

te
rsvp-te

mpls
mpls
mpls te cspf
quit
face vlan-interface 3
nterface3] mpls
nterface3] mpls te
nterface3] mpls rsvp-te

nterface3] quit

BLE IS-ISTE

cost-style wide

traffic-eng level-2

quit

cost-style wide

traffic-eng level-2
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[SwitchB-isis-1] quit

# & Switch C.

[SwitchC] isis 1

[SwitchC-isis-1] cost-style wide
[SwitchC-isis-1] traffic-eng level-2
[SwitchC-isis-1] quit

# fic & SwitchD.

[SwitchD] isis 1

[SwitchD-isis-1] cost-style wide
[SwitchD-isis-1] traffic-eng level-2
[SwitchD-isis-1] quit

(5) fic'® MPLS TE p%iE

# 11 Switch A _-JiC & MPLS TE F#il .
[SwitchA] interface tunnel 1
[SwitchA-Tunnell] ip address 7.1.1.1 255.255.255.0
[SwitchA-Tunnell] tunnel-protocol mpls te
[SwitchA-Tunnell] destination 4.4.4.9
[SwitchA-Tunnell] mpls te tunnel-id 10
[SwitchA-Tunnell] mpls te signal-protocol rsvp-te
[SwitchA-Tunnell] mpls te commit
[SwitchA-Tunnell] quit
(6) MCHE 5EHUE KL
lid & 52 i)n, fF Switch A LT display interface tunnel fir4 A UG BB 82 FUIRA R up.
[SwitchA] display interface tunnel
Tunnell current state: UP
Line protocol current state: UP
Description: Tunnell Interface
The Maximum Transmit Unit is 64000
Internet Address is 7.1.1.1/24 Primary
Encapsulation is TUNNEL, service-loopback-group ID not set
Tunnel source unknown, destination 4.4.4.9
Tunnel protocol/transport CR_LSP
Output queue : (Urgent queuing : Size/Length/Discards) 0/100/0
Output queue : (Protocol queuing : Size/Length/Discards) 0/500/0
Output queue : (FIFO queuing : Size/Length/Discards) 0/75/0
Last 300 seconds input: O bytes/sec, 0 packets/sec
Last 300 seconds output: O bytes/sec, 0 packets/sec
0 packets input, O bytes
0 input error
0 packets output, O bytes
0 output error
7F Switch A _#4T display mpls te tunnel-interface #ir4 7 LU 21 BEE PELI 5 8
[SwitchA] display mpls te tunnel-interface
Tunnel Name :  Tunnell
Tunnel Desc : Tunnell Interface
Tunnel State Desc : CR-LSP is Up
Tunnel Attributes :
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LSP 1D © 1.1.1.9:3

Session 1D - 10

Admin State : UP Oper State - UP
Ingress LSR ID 0 1.1.1.9 Egress LSR ID: 4.4.4.9
Signaling Prot : RSVP Resv Style - SE
Class Type - CTO Tunnel BW 2000 kbps
Reserved BW : 2000 kbps

Setup Priority 7 Hold Priority: 7
Affinity Prop/Mask : 0x0/0x0

Explicit Path Name : -

Tie-Breaking Policy : None

Metric Type :  None

Record Route : Disabled Record Label : Disabled

FRR Flag : Disabled BackUpBW Flag: Not Supported
BackUpBW Type :o- BackUpBW : -

Route Pinning : Disabled

Retry Limit - 10 Retry Interval: 10 sec

Reopt : Disabled Reopt Freq : -

Back Up Type :  None

Back Up LSPID -

Auto BW : Disabled Auto BW Freq : -

Min BW :o- Max BW :o-

Current Collected BW: -
Interfaces Protected: -

VPN Bind Type - NONE
VPN Bind Value T -

Car Policy : Disabled
Tunnel Group : Primary

Primary Tunnel -
Backup Tunnel I -
Group Status R
Oam Status -

7£ Switch A _-#47T display mpls te cspf tedb all iy 2% TEDB i RER (5 L.
[SwitchA] display mpls te cspf tedb all

Maximum Node Supported: 128 Maximum Link Supported: 256
Current Total Node Number: 4 Current Total Link Number: 6
Id MPLS LSR-1d IGP Process-1I1d Area Link-Count

1 3.3.3.9 1SIS 1 Level-2 2

2 2.2.2.9 1SIS 1 Level-2 2

3 4.4.4.9 1SIS 1 Level-2 1

4 1.1.1.9 1S1S 1 Level-2 1

(7) fH AR B MPLS TE BB K=

[SwitchA] ip route-static 30.1.1.2 24 tunnel 1 preference 1

7t Switch A 347 display ip routing-table @4, #J LUE 2 iR 1147 LA Tunnell Jy Hi4z O )&
A HE R

1-50



1.16.3 FLERSVP-TE GR{5

1. M FE K

e % Switch A, Switch B il Switch CizfT 1S-IS, #(/2 Level-2 #% £

e Il RSVP-TE £ 37\ Switch A 3 Switch C [f) TE P& ;

e % Switch A. Switch B Il Switch C 3Z#F RSVP [¥] Hello § & fig

e Switch A. Switch B fll Switch C Jjy RSVP-TE %B)i&, Bil{fhE GR G 71, 4B AT LLAE X}
Ji KE GR Restart [f1i] 324k GR Helper C#F.

2. tAFE

[E1-8 RSVP-TE GR B &AW &

Loop0 Loop0 Loop0
1.1.1.9/32 2.2.2.9/32 3.3.3.9/32
Vlan-int1 Vlan-int2
10.1.1.1/24 20.1.1.2/24
Vlan-int1 Vlan-int2
10.1.1.2/24 20.1.1.1/24
Switch A Switch B Switch C

I EMEDRE

(1) BCEAILDR 1P Mk

F ] 1-8 TOE &4 IR IP I RIFERD,  FLAATC I FEn .
(2) KCE I1S-IS Pl A LSR ID (AL
HAKTC B0 -

(3) TMiHE MPLS TE SEARE S, JHlifE RSVP-TE RIS L[ RSVP [¥] Hello #Ji
# & Switch A

<SwitchA> system-view

[SwitchA] mpls Isr-id 1.1.1.9

[SwitchA] mpls

[SwitchA-mpls] mpls te

[SwitchA-mpls] mpls rsvp-te

[SwitchA-mpls] mpls rsvp-te hello
[SwitchA-mpls] interface vlan-interface 1
[SwitchA-Vlan-interfacel] mpls
[SwitchA-VIan-interfacel] mpls te
[SwitchA-VIan-interfacel] mpls rsvp-te
[SwitchA-Vlan-interfacel] mpls rsvp-te hello
[SwitchA-VIan-interfacel] quit

# fic & Switch B

<SwitchB> system-view

[SwitchB] mpls Isr-id 2.2.2.9

[SwitchB] mpls

[SwitchB-mpls] mpls te

[SwitchB-mpls] mpls rsvp-te
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[SwitchB-mpls] mpls rsvp-te hello
[SwitchB-mpls] interface vlan-interface 1
[SwitchB-VIan-interfacel] mpls
[SwitchB-VIan-interfacel] mpls te
[SwitchB-Vlan-interfacel] mpls rsvp-te
[SwitchB-VIan-interfacel] mpls rsvp-te hello
[SwitchB-VIan-interfacel] quit

[SwitchB] interface vlan-interface 2
[SwitchB-VIan-interface2] mpls
[SwitchB-VIan-interface2] mpls te
[SwitchB-Vlan-interface2] mpls rsvp-te
[SwitchB-VIan-interface2] mpls rsvp-te hello
[SwitchB-VIan-interface2] quit

# P& Switch C

<SwitchC> system-view

[SwitchC] mpls Isr-id 3.3.3.9

[SwitchC] mpls

[SwitchC-mpls] mpls te

[SwitchC-mpls] mpls rsvp-te

[SwitchC-mpls] mpls rsvp-te hello
[SwitchC-mpls] quit

[SwitchC] interface vlan-interface 2
[SwitchC-Vlan-interface2] mpls
[SwitchC-VIan-interface2] mpls te
[SwitchC-VIan-interface2] mpls rsvp-te
[SwitchC-VIan-interface2] mpls rsvp-te hello
[SwitchC-VIan-interface2] quit

(4) BIHEIS-ISTE

FLARBCEN

(5) MdE MPLS TE b%ig

HAATCE W .

(6) M & RSVP-TE GR

# L E Switch A

<SwitchA> system-view

[SwitchA] mpls

[SwitchA-mpls] mpls rsvp-te graceful-restart
# L& Switch B

<SwitchB> system-view

[SwitchB] mpls

[SwitchB-mpls] mpls rsvp-te graceful-restart
# & Switch C

<SwitchC> system-view

[SwitchC] mpls

[SwitchC-mpls] mpls rsvp-te graceful-restart

(7) K E R
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# 1t Switch A F1 Switch C 2 A @l it % HizATe € f, il ] LA R4 JE 1) GRORAS 4 4b
T Ready k7
<SwitchA> display mpls rsvp-te peer
Interface Vlan-interfacel
Neighbor Addr: 10.1.1.2

Srclnstance: 880 NbrSrclnstance: 5017
PSB Count: O RSB Count: 1
Hello Type Sent: REQ Neighbor Hello Extension: ENABLE

SRefresh Enable: NO
Graceful Restart State: Ready
Restart Time: 120 Sec Recovery Time: 300 Sec

1.16.4 BEEMPLS RSVP-TEEBFDELH

=

Switch A. Switch B ## Hi%, Ff HAEX7 Hi% 1 g MPLS RSVP-TE BFD WA, fEix

2% 3247 OSPF, M%K% ZAH n]ik.

e 4 Switch A fl Switch B  [Al 4k 2% B )5, BFD BEi8 PudiRr il I 5 MPLS RSVP-TE
e

2. tHME

E|1-9 MPLS RSVP-TE 5 BFD Btz e & 2H W [E

Loop0 Loop0
1.1.1.1/32 2.22.2/32

Vlan-int12
12.12.12.1/24

Vlan-int12
12.12.12.2/24

Switch A Switch B

B EETER

(1) FH MPLS RSVP-TE 3L AT fE

# & Switch A.

<SwitchA> system-view

[SwitchA] mpls Isr-id 1.1.1.1

[SwitchA] mpls

[SwitchA-mpls] mpls te

[SwitchA-mpls] mpls rsvp-te
[SwitchA-mpls] quit

[SwitchA] interface vlan-interface 12
[SwitchA-Vlan-interfacel2] mpls
[SwitchA-VIan-interfacel2] mpls te
[SwitchA-VIan-interfacel2] mpls rsvp-te
[SwitchA-Vlan-interfacel2] mpls rsvp-te bfd enable
[SwitchA-VIan-interfacel2] quit

# fic & Switch B.
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<SwitchB> system-view

[SwitchB] mpls Isr-id 2.2.2.2

[SwitchB] mpls
[SwitchB-mpls] mpls te
[SwitchB-mpls] mpls rsvp-te
[SwitchB-mpls] quit

[SwitchB] interface vlan-interface 12

[SwitchB-Vlan-interfacel2]
[SwitchB-VIan-interfacel?]
[SwitchB-VIan-interfacel?]
[SwitchB-Vlan-interfacel2]
[SwitchB-VIan-interfacel?]
(2) MlE OSPF AR

# & Switch A.

[SwitchA] ospf
[SwitchA-ospf-1] area O
[SwitchA-ospf-1-area-0.0.0
[SwitchA-ospf-1-area-0.0.0
[SwitchA-ospf-1-area-0.0.0
[SwitchA-ospf-1]quit

# & Switch B,

[SwitchB] ospf
[SwitchB-ospf-1] area O
[SwitchB-ospf-1-area-0.0.0
[SwitchB-ospf-1-area-0.0.0
[SwitchB-ospf-1-area-0.0.0
[SwitchB-ospf-1] quit

(3) MLE & AHAHFL N

# P& Switch A

mpls

mpls te

mpls rsvp-te

mpls rsvp-te bfd

quit

.01
.01
.01

.01
.01
.01

network
network
quit

network
network
quit

[SwitchA] interface vlan-interface 12
[SwitchA-Vlan-interfacel2] ip address
[SwitchA-Vlan-interfacel2] quit

# i & Switch B.

[SwitchB] interface vlan-interface 12
[SwitchB-Vlan-interfacel2] ip address 12.12

(4) T[cHE MPLS TE fziE

12.12
1.1.1

12.12
2.2.2

12.12

enable

.12.1 0.0.0.255
.1 0.0.0.0

.12.2 0.0.0.255
.2 0.0.0.0

12,1 24

.12.2 24

# Wt E Switch A # Switch B [f]—4% RSVP-TE [%i# .

[SwitchA] interface tunnel

1

[SwitchA-Tunnell] ip address 10.10.10.1 24
[SwitchA-Tunnell] tunnel-protocol mpls te
[SwitchA-Tunnell] destination 2.2.2.2

[SwitchA-Tunnell] mpls te tunnel-id 10

[SwitchA-Tunnell] mpls te signal-protocol rsvp-te

[SwitchA-Tunnell] mpls te commit

[SwitchA-Tunnell] return

(5) IAFE LR
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# 7~ Switch A [ BFD 4B )& 4115 B

<SwitchA> display bfd session verbose
Total Session Num: 1 Init Mode: Active

Session Working Under Ctrl Mode:

Local Discr: 21 Remote Discr: 20
Source IP: 12.12.12.1 Destination I1P: 12.12.12.2
Session State: Up Interface: Vlan-interfacel2
Min Trans Inter: 400ms Act Trans Inter: 400ms
Min Recv Inter: 400ms Act Detect Inter: 2000ms
Running Up for: 00:00:01 Auth mode: None
Connect Type: Direct Board Num: 6

Protocol: RSVP
Diag Info: No Diagnostic

1.16.5 B ECR-LSP&

1. (BRI E K

PR, —4 MPLS TE F%i#, 1 CR-LSP HI#u & . BEIE S 5 4 Switch A, H 171 154 Switch
CO

2. AME
E1-10 CR-LSP &AM E

Switch A Switch B Switch C
Loop0 Loop0 Loop0

Vlan-int1 Vlan-int2

Vlan-int1 Vlan-int2

Vlan-int4 Vlan-int3

Vlan-int4 Vlan-int3

Loop0
K& #u IP3b3k S o IP3b 3k
Switch A LoopO0 1.1.1.9/32 Switch D Loop0 4.4.4.9/32
Vlan-intl 10.1.1.1/24 Vlan-int4 30.1.1.2/24
Vlan-int4 30.1.1.1/24 Vlan-int3 40.1.1.1/24
Switch B Loop0 2.2.2.9/32 Switch C Loop0 3.3.3.9/32
Vlan-intl 10.1.1.2/24 Vlan-int2 20.1.1.2/24
Vlan-int2 20.1.1.1/24 Vlan-int3 40.1.1.2/24
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I METE

(1) FBCE SR P Mk

Pl 1 1-10 FlE S8 D M IPHEERIFERY, (35 % Loopbackd% 1, H AR E L 1% .

(2) ME IGP thiX

# LT B BICE 1S-1S B3 A LSR D [ hLE h,  FAARRC B R .

FCE SE R, (6% ¥4 LT display ip routing-table #iy4>, #J LA BIAH L2 [ #5242 T 2% 7
LSR ID fJF AL i .

(3) Mi¥ MPLS TE S:ARE ), it RSVP-TE Hil CSPF

# i 'E Switch A,

<SwitchA> system-view

[SwitchA] mpls Isr-id 1.1.1.9
[SwitchA] mpls

[SwitchA-mpls] mpls te

[SwitchA-mpls] mpls rsvp-te
[SwitchA-mpls] mpls te cspf
[SwitchA-mpls] quit

[SwitchA] interface vlan-interface 1
[SwitchA-VIan-interfacel] mpls
[SwitchA-VIan-interfacel] mpls te
[SwitchA-VIan-interfacel] mpls rsvp-te
[SwitchA-VIan-interfacel] quit
[SwitchA] interface vlan-interface 4
[SwitchA-VIan-interface4] mpls
[SwitchA-VIan-interface4] mpls te
[SwitchA-Vlan-interface4] mpls rsvp-te
[SwitchA-VIan-interface4] quit

g ks

Switch B. Switch C #= Switch D #)%2 & &5 Switch A 7840, sbak RAEFFE,

(4) ¥ Switch A %57 MPLS TE Tunnel

# ML T LSP 1) MPLS TE F£iH.

[SwitchA] interface tunnel 1
[SwitchA-Tunnell] ip address 9.1.1.1 24
[SwitchA-Tunnell] tunnel-protocol mpls te
[SwitchA-Tunnell] destination 3.3.3.9
[SwitchA-Tunnell] mpls te tunnel-id 10
[SwitchA-Tunnell] mpls te record route

# A

[SwitchA-Tunnell] mpls te backup hot-standby
[SwitchA-Tunnell] mpls te commit
[SwitchA-Tunnell] quit

Bl & 5ep)n, £F Switch A _E#4T display interface tunnel fiv4, T LLEF] Tunnell FRIRAN up.
[SwitchA] display interface tunnel
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Tunnell current state: UP
Line protocol current state: UP
Description: Tunnell Interface
The Maximum Transmit Unit is 64000
Internet Address is 9.1.1.1/24 Primary
Encapsulation is TUNNEL, service-loopback-group ID not set
Tunnel source unknown, destination 3.3.3.9
Tunnel protocol/transport CR_LSP
Output queue : (Urgent queuing : Size/Length/Discards) 0/100/0
Output queue : (Protocol queuing : Size/Length/Discards) 0/500/0
Output queue : (FIFO queuing : Size/Length/Discards) 0/75/0
Last 300 seconds input: O bytes/sec, 0 packets/sec
Last 300 seconds output: O bytes/sec, 0 packets/sec
0 packets input, O bytes
0 input error
0 packets output, O bytes
0 output error

(5) M SE RN IR

7t Switch A 34T display mpls te tunnel 4, WJLAERIAFAEM S Tunnel, HIEE105 52
Vlan-intfacel 1 Vlan-intface4, B, 7f¥ CR-LSP @J&/)5, % CR-LSP & . T,
[SwitchA] display mpls te tunnel

LSP-Id Destination In/Out-If Name
1.1.1.9:6 3.3.3.9 -/Vlanl Tunnell
1.1.1.9:2054 3.3.3.9 -/Vlan4 Tunnell

7£ Switch A _L#47 display mpls te tunnel path fiy4, 7 LLE X # 4 Tunnel fi 1) #4145 -

[SwitchA] display mpls te tunnel path
Tunnel Interface Name : Tunnell
Lsp ID : 1.1.1.9 :6
Hop Information
Hop O 10.1.1.1

Hop 1 10.1.1.2
Hop 2 2.2.2.9
Hop 3 20.1.1.1
Hop 4 20.1.1.2

Hop 5 3.3.3.9
Tunnel Interface Name : Tunnell
Lsp ID - 1.1.1.9 :2054

Hop Information

Hop O 30.1.1.1

Hop 1 30.1.1.2
Hop 2 4.4.4.9
Hop 3 40.1.1.1
Hop 4 40.1.1.2
Hop 5 3.3.3.9

XFFEIE H bl 2E 4T Tracert #241:
[SwitchA] tracert —a 1.1.1.9 3.3.3.9
traceroute to 3.3.3.9(3.3.3.9) 30 hops max,40 bytes packet
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110.1.1.2 25 ms 30.1.1.2 25 ms 10.1.1.2 25 ms
240.1.1.2 45 ms 20.1.1.2 29 ms 40.1.1.2 54 ms

MELE 7R ] LI H H Rr A ¥ LSP 65 SwitchB, %47 {#H SwitchD.
%} SwitchB f{1#% 1 Vlan-intface2 $147 shutdown, X5 FExF H 2647 Tracert £:4F, W LIEF|
& 7 Switch D:

[SwitchA] tracert —a 1.1.1.9 3.3.3.9

traceroute to 3.3.3.9(3.3.3.9) 30 hops max,40 bytes packet

130.1.1.2 28 ms 27 ms 23 ms

2 40.1.1.2 50 ms 50 ms 49 ms

7t Switch A 34T display mpls te tunnel 74, 7 LAUE 2 F F—424 51 Switch D ¥ Tunnel:
[SwitchA] display mpls te tunnel

LSP-I1d Destination In/0Out-IfT Name
1.1.1.9:2054 3.3.3.9 -/Vlan4 Tunnell

Z

£i8 CR-LSP &5 # &b B Lk — R 5| £ FEE 4 2 _E4) mpls te backup 44, xFF A&
BB ), do R & LB &y H X, N &4 CR-LSP RA £ £ LSP T 4 down &+ &4, REF
GRS,

(6) T AR vy MPLS TE P&l # ki &

[SwitchA] ip route-static 20.1.1.2 24 tunnel 1 preference 1
7t Switch A 347 display ip routing-table @4, 1 LUE 2 d1 47 LA Tunnell 24 Hi 42 1R
A HE R

1.16.6 FL&REEKHE KA

1. AN EK

e  E LSP /2 Switch A—Switch B—Switch C—Switch D, ZskX} Switch B—Switch C iX Bti% i
Wit FRR M TR R s

o f3—% BypassLSP, {#iJf]%4% Switch B—Switch E—Switch C (Switch B J& A5 5 75 14

PLR, Switch C &1 % & MP) ;
. i ] 20k 4% 7 s a7, MPLS TE 19 B%iE Al Bypass Fgild . i FH 1045 2 Wil e RSVP-TE.
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2. AW E
E1-11 MPLS TE (MERERAAEEHMWE

Switch A Switch B Switch C Switch D
Loop0 Loop0 Loop0 Loop0

Vlan-int1 Vlan-int2 Vlan-int3

Vian-int3

Vlan-int1
Vlan-int5

Vlan-int5

------- Primary LSP
""""""""""""""" Bypass LSP Loop0
Switch E
BE #n IP3b 3k K& o IP3 3k
Switch A Loop0 1.1.1.1/32 Switch E Loop0 5.5.5.5/32
Vlan-intl 2.1.1.1/24 Vlan-int4 3.2.1.2/24
Switch B LoopO 2.2.2.2/32 Vlan-int5 3.3.1.1/24
Vlan-intl 2.1.1.2/24 Switch C Loop0 3.3.3.3/32
Vlan-int2 3.1.1.1/24 Vlan-int3 4.1.1.1/24
Vlan-int4 3.2.1.1/24 Vlan-int2 3.1.1.2/24
Switch D LoopO 4.4.4.4/32 Vlan-int5 3.3.1.2/24
Vlan-int3 4.1.1.2/24

I EMEVE

(1) BCESZON P Hihk

Fe i B 1-11 BB B D IPHBIE R HERY, B 4G % Loopback s 1, HARECE I FEM

(2) HBCHE IGP il

AP B FECE 1S-1S P, KA LSR ID (ENLEG T,  FAKELE R FEm

Mo & Se i n, 16 & &% LHAT display ip routing-table fir4, [N uJ UL SIAH B 2 [a) #5245 T %)
77 LSR ID [ EHLEE H

LA Switch A [ 5 g i«

<SwitchA> display ip routing-table
Routing Tables: Public

Destinations : 13 Routes : 13
Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
2.1.1.0/24 Direct O 0 2.1.1.1 Vianl
2.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
2.2.2.2/32 1SIS 15 10 2.1.1.2 Vlanl
3.1.1.0/24 1SIS 15 20 2.1.1.2 Vianl
3.2.1.0/24 1SIS 15 20 2.1.1.2 Vlanl
3.3.1.0/24 1SIS 15 30 2.1.1.2 Vlanl
3.3.3.3/732 1ISIS 15 20 2.1.1.2 Vianl
4.1.1.0/24 1SIS 15 30 2.1.1.2 Vlanl
4.4.4.4/32 1SIS 15 30 2.1.1.2 Vlianl
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5.5.5.5/32 ISIS 15 20 2.1.1.2 Vlanl
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO

3
# i & Switch A.

lic& MPLS TE B4R ), Ml 5E RSVP-TE Al CSPF

[SwitchA] mpls Isr-id 1.1.1.1

[SwitchA] mpls

[SwitchA-mpls]
[SwitchA-mpls]
[SwitchA-mpls]
[SwitchA-mpls]

mpls te

mpls rsvp-te
mpls te cspf
quit

[SwitchA] interface vlan-interface 1

[SwitchA-VIan-interfacel]
[SwitchA-Vlan-interfacel]
[SwitchA-VIan-interfacel]
[SwitchA-VIan-interfacel]

# it & Switch B,

mpls

mpls te

mpls rsvp-te
quit

[SwitchB] mpls Isr-id 2.2.2.2

[SwitchB] mpls
[SwitchB-mpls]
[SwitchB-mpls]
[SwitchB-mpls]
[SwitchB-mpls]

mpls te

mpls rsvp-te
mpls te cspf
quit

[SwitchB] interface vlan-interface 1

[SwitchB-Vlan-interfacel]
[SwitchB-Vlan-interfacel]
[SwitchB-VIan-interfacel]
[SwitchB-Vlan-interfacel]

mpls

mpls te

mpls rsvp-te
quit

[SwitchB] interface vlan-interface 2

[SwitchB-VIan-interface2?]
[SwitchB-Vlan-interface2]
[SwitchB-Vlan-interface2]
[SwitchB-VIan-interface2?]

mpls

mpls te

mpls rsvp-te
quit

[SwitchB] interface vlan-interface 4

[SwitchB-Vlan-interface4]
[SwitchB-VIan-interface4]
[SwitchB-Vlan-interface4]
[SwitchB-Vlan-interface4]

mpls

mpls te

mpls rsvp-te
quit

@ it BR

Switch C. Switch D. Switch E #9%2 & 5 Switch A #= Switch B ¢ Bt E AR, sbab REFLA,

4)
# BCE T LSP [ kA%

ZE 7 LSP (1375 5 Switch A _F#57 MPLS TE Tunnel

[SwitchA] explicit-path pri-path
[SwitchA-explicit-path-pri-path] next hop 2.1.1.2
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[SwitchA-explicit-path-pri-path] next hop 3.1.1.2
[SwitchA-explicit-path-pri-path] next hop 4.1.1.2
[SwitchA-explicit-path-pri-path] next hop 4.4.4.4
[SwitchA-explicit-path-pri-path] quit
# W& 3 LSP ) MPLS TE B%i# .
[SwitchA] interface tunnel 4
[SwitchA-Tunnel4] ip address 10.1.1.1 255.255.255.0
[SwitchA-Tunnel4] tunnel-protocol mpls te
[SwitchA-Tunnel4] destination 4.4.4.4
[SwitchA-Tunnel4] mpls te tunnel-id 10
[SwitchA-Tunnel4] mpls te path explicit-path pri-path preference 1
# At FRR.
[SwitchA-Tunnel4] mpls te fast-reroute
[SwitchA-Tunnel4] mpls te commit
[SwitchA-Tunnel4] quit
Bl & 5ep)n, £F Switch A _E#4T display interface tunnel fiv4, 7 LLEF] Tunneld FRIRAN up.
[SwitchA] display interface tunnel
Tunnel4 current state: UP
Line protocol current state: UP
Description: Tunnel4 Interface
The Maximum Transmit Unit is 64000
Internet Address is 10.1.1.1/24 Primary
Encapsulation is TUNNEL, service-loopback-group ID not set
Tunnel source unknown, destination 4.4.4.4
Tunnel protocol/transport CR_LSP
Output queue : (Urgent queuing : Size/Length/Discards) 0/100/0
Output queue : (Protocol queuing : Size/Length/Discards) 0/500/0
Output queue : (FIFO queuing : Size/Length/Discards) 0/75/0
Last 300 seconds input: O bytes/sec, 0 packets/sec
Last 300 seconds output: O bytes/sec, 0 packets/sec
0 packets input, O bytes
0 input error
0 packets output, O bytes
0 output error

7 Switch A _F#47 display mpls te tunnel-interface 4, 7 LLE I B%E 1 PE40(E B
[SwitchA] display mpls te tunnel-interface

Tunnel Name : Tunnel4

Tunnel Desc :  Tunnel4 Interface

Tunnel State Desc > CR-LSP is Up

Tunnel Attributes
LSP ID co1.1.1.1:1
Session 1D - 10
Admin State R VI Oper State > UP
Ingress LSR ID o 1.1.1.1 Egress LSR ID: 4.4.4.4
Signaling Prot : RSVP Resv Style - SE
Class Type : CTO Tunnel BW : 0 kbps
Reserved BW : 0 kbps
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Setup Priority 7 Hold Priority: 7

Affinity Prop/Mask : 0/0

Explicit Path Name : pri-path

Tie-Breaking Policy : None

Metric Type > None

Record Route : Enabled Record Label : Enabled

FRR Flag : Enabled BackUpBW Flag: Not Supported
BackUpBW Type - BackUpBW -

Route Pinning : Disabled

Retry Limit - 10 Retry Interval: 10 sec
Reopt : Disabled Reopt Freq -

Back Up Type :  None

Back Up LSPID o -

Auto BW : Disabled Auto BW Freq : -

Min BW To- Max BW To-

Current Collected BW: -
Interfaces Protected: -

VPN Bind Type - NONE
VPN Bind Value :-

Car Policy : Disabled
Tunnel Group > Primary

Primary Tunnel :-
Backup Tunnel -
Group Status -
Oam Status -

(5) fE1EA PLR 1) Switch B Lt & Bypass Tunnel

# I & Bypass LSP (1)@ 1%

[SwitchB] explicit-path by-path
[SwitchB-explicit-path-by-path] next hop 3.2.1.2
[SwitchB-explicit-path-by-path] next hop 3.3.1.2
[SwitchB-explicit-path-by-path] next hop 3.3.3.3
[SwitchB-explicit-path-by-path] quit

# il & Bypass Tunnel.

[SwitchB] interface tunnel 5

[SwitchB-Tunnel5] ip address 11.1.1.1 255.255.255.0
[SwitchB-Tunnel5] tunnel-protocol mpls te
[SwitchB-Tunnel5] destination 3.3.3.3
[SwitchB-Tunnel5] mpls te tunnel-id 15
[SwitchB-Tunnel5] mpls te path explicit-path by-path preference 1
# ¥ Bypass Tunnel 45 B4 4 181

[SwitchB] interface vlan-interface 2

[SwitchB-VIan-interface2] mpls te fast-reroute bypass-tunnel tunnel 5
[SwitchB-Vlan-interface2] quit

fic & 52, 48 Switch B _EFHAT display interface tunnel fiy4 7] LLA £4% 11 Tunnel5 R &4 up.
e B BT display mpls Isp 74>, AILUE | LSP &3, JfH, Switch B #il Switch C L47
W4k LSP &5 .

[SwitchA] display mpls Isp
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LSP Information: RSVP LSP

FEC In/0Out Label In/0ut IF Vrf Name
4.4.4.4/32 NULL/1024 -/Vlanl
[SwitchB] display mpls Isp

LSP Information: RSVP LSP

FEC In/0ut Label In/0ut IF Vrf Name
4.4.4.4/32 102471024 Vlanl/Vlan2
3.3.3.3/32 NULL/1024 -/Vla4

[SwitchC] display mpls Isp

LSP Information: RSVP LSP

FEC In/0ut Label In/0ut IF VrT Name
4.4.4.4/32 1024/3 Vlan2/Vlan3
3.3.3.3/32 3/NULL Vlan5/-

[SwitchD] display mpls Isp

LSP Information: RSVP LSP

FEC In/0ut Label [In/0ut IF Vrf Name
4.4.4.4/32 3/NULL Vlan3/-
[SwitchE] display mpls Isp

LSP Information: RSVP LSP

FEC In/0ut Label [In/0ut IF Vrf Name
3.3.3.3/32 1024/3 Vlan4/Vlan5

TETA W& AT display mpls te tunnel r4-, o] LUE 2 f%1E 1) 750, Switch B A1 Switch C
MW EREEST .

[SwitchA] display mpls te tunnel

LSP-1d Destination In/Out-I1f Name
1.1.1.1:1 4.4.4.4 -/Vlanl Tunnel4
[SwitchB] display mpls te tunnel

LSP-1d Destination In/Out-I1f Name
1.1.1.1:1 4.4.4.4 Vlanl/Vlan2 Tunnel4
2.2.2.2:1 3.3.3.3 -/Vlan4 Tunnel5
[SwitchC] display mpls te tunnel

LSP-1d Destination In/Out-I1f Name
1.1.1.1:1 4.4.4.4 Vlan2/Vlan3 Tunnel4
2.2.2.2:1 3.3.3.3 Vlan5/- Tunnel5
[SwitchD] display mpls te tunnel

LSP-1d Destination In/Out-If Name
1.1.1.1:1 4.4.4.4 Vlan3/- Tunnel4

[SwitchE] display mpls te tunnel
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LSP-I1d Destination In/Out-IT
2.2.2.2:1 3.3.3.3 Vlan4/Vlan5

7 Switch B 34T display mpls Isp verbose fiv%, 7 LLH 3| Bypass [ iE 4 e 2 H 4 1

Name
Tunnel5

Vlan-interface2,

LSP Information: RSVP LSP
No 1
IngressLsriD 1.1.1.1
LocallLsplID 1
Tunnel-Interface Tunnel4
Fec 4.4.4.4/32
Nexthop 3.1.1.2
In-Label 1024
Out-Label 1024

In-Interface
Out-Interface

LsplIndex 4097
Tunnel 1D 0x22001
LsrType Transit
Bypass In Use Not Used
BypassTunnel Tunnel Index[Tunnel5], InnerLabel[1024]
No 2
IngressLsriD 2.2.2.2
LocallLsplD 1
Tunnel-Interface Tunnel5
Fec 3.3.3.3/32
Nexthop 3.2.1.2
In-Label NULL
Out-Label 1024

In-Interface
Out-Interface

HBTAR AL

[SwitchB] display mpls Isp verbose

Vlan-interfacel
Vlan-interface?2

Vlan-interface4

LspIndex 4098
Tunnel 1D 0x22002
LsrType Ingress
Bypass In Use Not Exists

BypassTunnel :

(6) T HE SE R IR
# i PLR b OR3P (1) 32 1 2R3

[SwitchB] interface vlan-interface 2

[SwitchB-VIan-interface2] shutdown

%Sep 7 08:53:34 2004 SwitchB IFNET/5/UPDOWN:Line protocol on the interface Vlan-interface2
turns into DOWN state

# Switch A L7175 & LSP [FPIRAS, $dT4 display interface tunnel 4, 1 LA 2| Tunnel #1113

SRAET up IR

Tunnel Index[---]
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7£ Switch A _I-#4 4T display mpls te tunnel-interface iy %,

[SwitchA] display mpls te tunnel-interface

Tunnel Name
Tunnel Desc
Tunnel State Desc
Tunnel Attributes
LSP ID
Session 1D
Admin State
Ingress LSR ID
Signaling Prot
Class Type
Reserved BW
Setup Priority

Affinity Prop/Mask
Explicit Path Name
Tie-Breaking Policy

: Tunnel4

: Tunnel4 Interface
: Modifying CR-LSP is setting up

UL BIREIE 2 DR RIS S .

Metric Type
Record Route
FRR Flag
BackUpBW Type
Route Pinning
Retry Limit
Reopt

Back Up Type
Back Up LSPID
Auto BW

Min BW

Current Collected BW:

Interfaces Protected: -

VPN Bind Type
VPN Bind Value
Car Policy
Tunnel Group
Primary Tunnel
Backup Tunnel
Group Status
Oam Status

Tunnel Name
Tunnel Desc
Tunnel State Desc
Tunnel Attributes
LSP ID
Session 1D
Admin State
Ingress LSR 1D
Signaling Prot

o1.1.1.1:1

- 10

- UP Oper State - UP

0 1.1.1.1 Egress LSR ID: 4.4.4.4
- RSVP Resv Style : SE

- CTO Tunnel BW : 0 kbps
: 0 kbps

7 Hold Priority: 7

:  0x0/0x0

:  pri-path

: None

: None

: Enabled Record Label : Enabled

: Enabled BackUpBW Flag: Not Supported
:o- BackUpBW I

: Disabled

- 10 Retry Interval: 10 sec
: Disabled Reopt Freq -

:  None

: Disabled Auto BW Freq : -
- Max BW -
= NONE

: Disabled

. Primary

Tunnel4

Tunnel4 Interface

Modifying CR-LSP is setting up

© 1.1.1.1:1025

> 10

: Oper State Modified
0 1.1.1.1 Egress LSR ID: 4.4.4.4
- RSVP Resv Style SE
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Class Type - CTO Tunnel BW : 0 kbps

Reserved BW > 0 kbps

Setup Priority 7 Hold Priority: 7
Affinity Prop/Mask : 0x0/0x0

Explicit Path Name : pri-path

Tie-Breaking Policy : None

Metric Type :  None

Record Route : Enabled Record Label : Enabled

FRR Flag : Enabled BackUpBW Flag: Not Supported
BackUpBW Type o - BackUpBW o

Route Pinning : Disabled

Retry Limit - 10 Retry Interval: 10 sec
Reopt : Disabled Reopt Freq :-

Back Up Type :  None

Back Up LSPID :o-

Auto BW : Disabled Auto BW Freq : -

Min BW Io- Max BW -

Current Collected BW: -
Interfaces Protected: -

VPN Bind Type : NONE

VPN Bind Value To-

Car Policy : Disabled
Tunnel Group > Primary

Primary Tunnel I -
Backup Tunnel :-
Group Status -
Oam Status -

X i

4o R £ FRR #7425 & _E#AT display mpls te tunnel-interface 4-4-& A 842 1 6y if a1z &, &
AF| AL T up kA4 CR-LSP. X2 F 4 FRR R make-before-break 7 X & #7149 LSP,
49 LSP f£#7 LSP & 5 A% /& i — B 1) o M i

7F Switch B 4T display mpls Isp verbose 4, 7 LLF 3| Bypass F%iE #18 H .
[SwitchB] display mpls Isp verbose

LSP Information: RSVP LSP

No 1

IngressLsriD : 1.1.1.1
LocalLsplID -1
Tunnel-Interface : Tunnel4

Fec I 4.4.4.4/732
Nexthop : 3.1.1.2
In-Label : 1024

Out-Label : 1024
In-Interface : Vlan-interfacel
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Out-Interface

Vlan-interface2

LspIndex 4097
Tunnel 1D 0x22001
LsrType Transit
Bypass In Use In Use
BypassTunnel Tunnel Index[Tunnel5], InnerLabel[1024]
No 2
IngressLsriD 2.2.2.2
LocallLsplID 1
Tunnel-Interface Tunnel5
Fec 3.3.3.3/32
Nexthop 3.2.1.2
In-Label NULL
Out-Label 1024

In-Interface
Out-Interface

Vlan-interface4

LspIndex 4098
Tunnel 1D 0x22002
LsrType Ingress
Bypass In Use Not Exists

BypassTunnel

Tunnel Index[---]

# {f PLR LFiCE FRR Eﬁiﬂ#ﬁaﬁsﬁ 5%,
[SwitchB] mpls

[SwitchB-mpls] mpls te timer fast-reroute 5
[SwitchB-mpls] quit

# 1l PLR A R 97 42 1 F8 AR 20
[SwitchB] interface vlan-interface 2
[SwitchB-VIan-interface2] undo shutdown

%Sep 7 09:01:31 2004 SwitchB IFNET/5/UPDOWN:Line protocol on the interface Vlan-interface2
turns into UP state

/£ Switch A 25 F 3+ LSP FPIRA, $dTr
T up R

ZERFL) 5 FEP S, 7E Switch B 34T display mpls Isp verbose 1iv4, #]LLE 2| Tunnel5 1546 5¢
F #2107 Vian-interface2, A4l .

(7)  AEFHERAEE hA MPLS TE PRIEF R

[SwitchA] ip route-static 4.1.1.2 24 tunnel 4 preference 1

7t Switch A 44T display ip routing-table fiy4%, 7 LUE 2% & 45 LA Tunneld 4 H B2 11
A HE R

4 display interface tunnel 4, 7] LA 2] Tunnel 4% 114b

1.16.7 EEEMPLS L3VPNHEIMPLS TE R

1. A EK

. CE 1 M CE2 #B)& T VPN 1, 43ililid PE 1 f1 PE 2 2\ MPLS ‘& T®. MPLS & T M1
OSPF 14 IGP Hi3;
. i & MPLS TE FxiE % & PE 1 3| PE 2 [ VPN Vi &
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. KN TAE TE BEIEREWSH: & MPLS L3VPN Wi, s rdr VPN I AC S bE i semg, {f
CR-LSP £k VPN B%iE

2. HME

E1-12 7£ VPN HECE MPLS TE M [&]

Loop0 Loop0
2222/32 AS 100 3.3.3.3/32

Vlan-int2 Vlan-int2
10.0.0.1/24 10.0.0.2/24

Vlan-int1
192.168.1.1/24

Vlan-int3
192.168.2.1/24

CR-LSP
Vlan-int1 Vlan-int3
192.168.1.2/24 192.168.2.2/24
CE1 CE2

I METE

(1) #E IGP pi OSPF, fifi PE 1 F1 PE 2 fig%% 2] 2%/ 77 LSR-ID 1% tH o
# NiE PE 1.

<PE1> system-view

[PE1] interface loopback O

[PE1-LoopBackO] ip address 2.2.2.2 255.255.255.255
[PE1-LoopBack0] quit

[PE1] interface vlan-interface 2

[PE1-VIan-interface2] ip address 10.0.0.1 255.255.255.0
[PE1-VIan-interface2] quit

[PE1] ospf

[PE1-ospf-1] area O

[PEl-ospf-1-area-0.0.0.0] network 10.0.0.0 0.0.0.255
[PE1l-ospf-1-area-0.0.0.0] network 2.2.2.2 0.0.0.0
[PE1-ospf-1-area-0.0.0.0] quit

[PE1-ospf-1] quit

# MiE PE2,

<PE2> system-view

[PE2] interface loopback O

[PE2-LoopBack0] ip address 3.3.3.3 255.255.255.255
[PE2-LoopBack0] quit

[PE2] interface vlan-interface 2

[PE2-VIan-interface2] ip address 10.0.0.2 255.255.255.0
[PE2-VIan-interface2] quit

[PE2] ospf

[PE2-0ospf-1] area O

[PE2-0spf-1-area-0.0.0.0] network 10.0.0.0 0.0.0.255
[PE2-0ospf-1-area-0.0.0.0] network 3.3.3.3 0.0.0.0
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[PE2-0spf-1-area-0.0.0.0] quit
[PE2-0ospf-1] quit

IRBLE sE A, PE Z [RIN RS OSPF 48 )%, 44T display ospf peer verbose fiy4 1 LLA 2|
LB IA 2] FULL IRZS . $04T display ip routing-table iy 4 1] LLA £ PE 2 []2% > 2%} /5 1¥) Loopback

. LLPE 1 M.

[PE1] display ospf peer verbose

OSPF Process 1 with Router ID 2.2.2.2

Neighbors

Area 0.0.0.0 interface 10.0.0.1(Vlan-interface2)"s neighbors

Router ID: 3.3.3.3

DR: None BDR: None
Dead timer due in 30 sec
Neighbor is up for 00:01:00
Authentication Sequence: [ 0 ]
[PE1] display ip routing-table
Routing Tables: Public
Destinations : 7 Routes : 7

Destination/Mask Proto Pre Cost NextHop
2.2.2.2/32 Direct O 0 127.0.0.1
3.3.3.3/32 OSPF 10 1563 10.0.0.2

0 10.0.0.1

0 127.0.0.1
10.0.0.2/32 Direct O 0 10.0.0.2

0

0

10.0.0.0/24 Direct O
10.0.0.1/32 Direct O

127.0.0.0/8 Direct O
127.0.0.1/32 Direct O

#MCE PE 1.

[PE1] mpls Isr-id 2.2.2.2

[PE1] mpls

[PE1-mpls] Isp-trigger all
[PE1-mpls] mpls te

[PE1-mpls] mpls rsvp-te
[PE1-mpls] mpls te cspf
[PE1-mpls] quit

[PE1] interface vlan-interface 2
[PE1-VIan-interface2] mpls
[PE1-VIan-interface2] mpls te
[PE1-Vlan-interface2] mpls rsvp-te
[PE1-VIan-interface2] quit

# NiE PE2,

[PE2] mpls Isr-id 3.3.3.3

[PE2] mpls

[PE2-mpls] Isp-trigger all
[PE2-mpls] mpls te

[PE2-mpls] mpls rsvp-te
[PE2-mpls] mpls te cspf

1-69

Address: 10.0.0.2
State: Full Mode:Nbr is Master Priority: 1

127.0.0.1
127.0.0.1

(2) EE MPLS TE #ARE ), JHiiE RSVP-TE Ml CSPF

GR State: Normal

Interface
InLoopO
Vlian2
Vlan2
InLoopO
Vlian2
InLoop0
InLoopO



[PE2-mpls] quit

[PE2] interface vlan-interface 2
[PE2-VIan-interface2] mpls
[PE2-VIan-interface2] mpls te
[PE2-VIan-interface2] mpls rsvp-te
[PE2-VIan-interface2] quit

(3) ffisE OSPF TE

# MiE PE 1.

[PE1] ospf

[PE1-ospf-1] opaque-capability enable
[PE1-ospf-1] area O
[PE1l-ospf-1-area-0.0.0.0] mpls-te enable
[PE1l-ospf-1-area-0.0.0.0] quit
[PE1-ospf-1] quit

# NiE PE 2.

[PE2] ospf

[PE2-0ospf-1] opaque-capability enable
[PE2-0spf-1] area O
[PE2-ospf-1-area-0.0.0.0] mpls-te enable
[PE2-ospf-1-area-0.0.0.0] quit
[PE2-0spf-1] quit

(4) Hd'E MPLS TE p¥i

# LA PE 1 Al —4% TE b5, A PE 2, H4Wih RSVP-TE.
[PE1] interface tunnel 1

[PE1-Tunnell] ip address 12.1.1.1 255.255.255.0
[PE1-Tunnell] tunnel-protocol mpls te
[PE1-Tunnell] destination 3.3.3.3
[PE1-Tunnell] mpls te tunnel-id 10
[PE1-Tunnell] mpls te signal-protocol rsvp-te
[PE1-Tunnell] mpls te commit
[PE1-Tunnell] quit

FiRECE se S, fE PE 1 _EHAT display interface tunnel fir4 i LG BIBE 8 82 FDIRAS R ups
(5) & PE W& RACE VPN L4, Jf48 214 CE i1 |k

# IiE CE 1.

<CE1l> system-view

[CE1] interface vlan-interface 1

[CE1-VIan-interfacel] ip address 192.168.1.2 255.255.255.0

[CE1-VIan-interfacel] quit

#{E PE 1 EACHE VPN S:4, ffH CR-LSP #57 VPN, JEKeb sl e #1)i44: CE 1 Mk,
[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 100:1

[PE1-vpn-instance-vpnl] vpn-target 100:1 both

[PE1-vpn-instance-vpnl] tnl-policy policyl

[PE1-vpn-instance-vpnl] quit

[PE1] tunnel-policy policyl

[PE1-tunnel-policy-policyl] tunnel select-seq cr-Isp load-balance-number 1
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[PE1-tunnel-policy-policyl] quit
[PE1] interface vlan-interface 1
[PE1-VIan-interfacel] ip binding vpn-instance vpnl
[PE1-VIan-interfacel] ip address 192.168.1.1 255.255.255.0
[PE1-VIan-interfacel] quit
# NiE CE 2.
<CE2> system-view
[CE2] interface vlan-interface 3
[CE2-VIan-interface3] ip address 192.168.2.2 255.255.255.0
[CE2-VIan-interface3] quit
# 1t PE 2 FRCHE VPN S, JERESEHI485E 21454 CE 2 i1
[PE2] ip vpn-instance vpnl
[PE2-vpn-instance-vpnl] route-distinguisher 100:2
[PE2-vpn-instance-vpnl] vpn-target 100:1 both
[PE2-vpn-instance-vpnl] quit
[PE2] interface vlan-interface 3
[PE2-VIan-interface3] ip binding vpn-instance vpnl
[PE2-VIan-interface3] ip address 192.168.2.1 255.255.255.0
[PE2-VIan-interface3] quit
FIRECE SE UG £E PE %45 E4UUT display ip vpn-instance iy 4 1] LLE 3] VPN S0 (1) B 0 o
LL PE 1 il
[PE1] display ip vpn-instance instance-name vpnl
VPN-Instance Name and ID : vpnl, 1
Create time : 2006/09/27 15:10:29
Up time : 0 days, 00 hours, 03 minutes and 09 seconds
Route Distinguisher - 100:1
Export VPN Targets : 100:1
Import VPN Targets : 100:1
Tunnel Policy : policyl
Interfaces : Vlan-interfacel
% PE fig ping i H & A1 CE.
LA PE 1 Fil CE 1 M-
[PE1] ping -vpn-instance vpnl 192.168.1.2
PING 192.168.1.2: 56 data bytes, press CTRL_C to break
Reply from 192.168.1.2: bytes=56 Sequence=1 ttl=255 time=47 ms
Reply from 192.168.1.2: bytes=56 Sequence=2 ttl=255 time=26 ms
Reply from 192.168.1.2: bytes=56 Sequence=3 ttl=255 time=26 ms
Reply from 192.168.1.2: bytes=56 Sequence=4 ttl=255 time=26 ms
Reply from 192.168.1.2: bytes=56 Sequence=5 ttl=255 time=26 ms
--- 192.168.1.2 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 26/30/47 ms

(6) HcE BGP
# licE CE 1.
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[CE1] bgp 65001
[CE1-bgp] peer 192.168.1.1 as-number 100
[CE1-bgp] quit
#HLE PE 1: 5 CE 1 #7 EBGP X454k, 45 PE 2 #7 IBGP X% 4k
[PE1] bgp 100
[PE1-bgp] ipv4-family vpn-instance vpnl
[PE1-bgp-vpnl] peer 192.168.1.2 as-number 65001
[PE1-bgp-vpnl] import-route direct
[PE1 -bgp-vpnl] quit
[PE1-bgp] peer 3.3.3.3 as-number 100
[PE1-bgp] peer 3.3.3.3 connect-interface loopback O
[PE1-bgp] ipv4-family vpnv4
[PE1-bgp-af-vpnv4] peer 3.3.3.3 enable
[PE1-bgp-af-vpnv4] quit
[PE1-bgp] quit
# & CE 2.
[CE2] bgp 65002
[CE2-bgp] peer 192.168.2.1 as-number 100
[CE2-bgp] quit
#lLE PE 2: 5 CE 2 #37 EBGP 44§k, 5 PE 1 #/. IBGP X% /k.
[PE2] bgp 100
[PE2-bgp] ipv4-family vpn-instance vpnl
[PE2-bgp-vpnl] peer 192.168.2.2 as-number 65002
[PE2-bgp-vpnl] import-route direct
[PE2-bgp-vpnl] quit
[PE2-bgp] peer 2.2.2.2 as-number 100
[PE2-bgp] peer 2.2.2.2 connect-interface loopback 0
[PE2-bgp] ipv4-family vpnv4
[PE2-bgp-af-vpnv4] peer 2.2.2.2 enable
[PE2-bgp-af-vpnv4] quit
[PE2-bgp] quit
FRECE e R, AE PE W4 LIAT display bgp peer v 41 display bgp vpn-instance peer fir
4, WLLEE PE Z [, PE 5 CE Z[Hf) BGP X4 R Cdr, JFHAT Established R4 .
LA PE 1 Al
[PE1-bgp] display bgp peer
BGP local router ID : 2.2.2.2
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer \ AS MsgRcvd MsgSent OutQ Up/Down State PrefRcv
3.3.3.3 4 100 3 3 0 00:00:11 Established O

[PE1-bgp] display bgp vpn-instance vpnl peer
BGP local router ID : 2.2.2.2
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer V AS MsgRcvd MsgSent OutQ Up/Down State PrefRcv
192.168.1.2 4 65001 4 5 0 00:02:13 Established 0

CE 1 F1 CE 2 2 [a]fe% H A ping i .
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[CE1] ping 192.168.2.2

PING 192.168.2.2: 56 data bytes, press CTRL_C to break
Reply from 192.168.2.2: bytes=56 Sequence=1 ttl=253 time=61 ms
Reply from 192.168.2.2: bytes=56 Sequence=2 ttl=253 time=54 ms
Reply from 192.168.2.2: bytes=56 Sequence=3 ttl=253 time=53 ms
Reply from 192.168.2.2: bytes=56 Sequence=4 ttl=253 time=57 ms
Reply from 192.168.2.2: bytes=56 Sequence=5 ttl=253 time=36 ms

---192.168.2.2 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 36/52/61 ms

[CE2] ping 192.168.1.2

PING 192.168.1.2: 56 data bytes, press CTRL_C to break
Reply from 192.168.1.2: bytes=56 Sequence=1 ttl=253 time=38 ms
Reply from 192.168.1.2: bytes=56 Sequence=2 ttl=253 time=61 ms
Reply from 192.168.1.2: bytes=56 Sequence=3 ttl=253 time=74 ms
Reply from 192.168.1.2: bytes=56 Sequence=4 ttl=253 time=36 ms
Reply from 192.168.1.2: bytes=56 Sequence=5 ttl=253 time=35 ms

---192.168.1.2 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 35/48/74 ms

(7)  BCESEHUE A5

7£ PE 1 347 display mpls Isp verbose #ir4, ] LLfitA Lspindex 24 2050 [#)/2 il RSVP-TE
HEALI) LSP, B MPLS TE &

[PE1] display mpls Isp verbose

LSP Information: RSVP LSP
No 1
IngressLsriD
LocallLsplD R

Tunnel-Interface Tunnell
Fec 3.3.3.3/32
Nexthop 10.0.0.2
In-Label NULL
Out-Label 1024

In-Interface
Out-Interface
LspIndex
Tunnel 1D
LsrType
Bypass In Use
BypassTunnel

Vlan-interface2
2050

0x22004

Ingress

Not Exists

Tunnel Index[---]

LSP Information: BGP LSP
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No 2
Vrfindex vpnl

Fec 192.168.1.0/24
Nexthop 192.168.1.1
In-Label 1024

Out-Label NULL
In-Interface @ = :© —————————-
Out-Interface @  : ———-—————-
LspIndex 8193

Tunnel ID 0ox0

LsrType Egress
Outgoing Tunnel 1D 0x0

Label Operation POP

LSP Information: LDP LSP

No 3
VrfIndex

Fec 2.2.2.2/32
Nexthop 127.0.0.1
In-Label 3
Out-Label NULL

In-Interface
Out-Interface

Vlan-interface2

LsplIndex 10241
Tunnel 1D 0x0
LsrType Egress
Outgoing Tunnel 1D 0x0
Label Operation POP

No 4
VrfiIndex

Fec 3.3.3.3/32
Nexthop 10.0.0.2
In-Label NULL
Out-Label 3

In-Interface
Out-Interface

Vlan-interface2

LspIndex 10242
Tunnel 1D 0x22000
LsrType Ingress
Outgoing Tunnel 1D 0x0
Label Operation PUSH

1t PE 1 34T display interface tunnel iy 4 1] LAE 2 S8k TE f%iE CR-LSP # & .
[PE1] display interface tunnel 1

Tunnell current state: UP

Line protocol current state: UP
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Description: Tunnell Interface

The Maximum Transmit Unit is 1500
Internet Address is 12.1.1.1/24 Primary
Encapsulation is TUNNEL, service-loopback-group ID not set

Tunnel source unknown, destination 3.3.3.3

Tunnel protocol/transport CR_LSP

Output queue : (Urgent queuing : Size/Length/Discards) 0/100/0
Output queue : (Protocol queuing : Size/Length/Discards) 0/500/0
Output queue : (FIFO queuing : Size/Length/Discards) 0/75/0

Last 300 seconds input: 5 bytes/sec, 0 packets/sec
Last 300 seconds output: 5 bytes/sec, 0 packets/sec
34 packets input, 2856 bytes

0 input error

34 packets output, 2856 bytes

0 output error

1.17 MPLS TE'E Dl Bc & $&ix 255

1.17.1 AgEF4ETE LSA

1. PRI R

I E OSPF TE, Joik/~/L:dtiid MPLS TE {5 B\ TE LSA.

2. 9

F /047 —A OSPF 4BJ&ik 3] FULL ARSI, A A4 TE LSA.
3. B35S

AT display current-configuration fix %, e N ERE T MPLS TE;

4T debugging ospf mpls-te fir4$1 I OSPF TE [HRIFE, 7 OSPF &5 W 314k 7
TE LINK [f7H s

AT display ospf peer 7%, K2 OSPF 48 i 77 1E 5 g T
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1

VPLS

%

AZ G| ZHAF S5500-28SC-HI #= S5500-52SC-HI & X # VPLS 4%,

1.1 VPLSE T

111

VPLS (Virtual Private LAN Service, REfU% H R iRSs) e om0 W2 S ) — M i3 2 55
(1) L2VPN MV %% VPLS fiff it L 25 18 FH i s BeJi ik MAN (Metropolitan Area Network, 3k
k) B WAN (Wide Area Network, J ™) AHI%E, I HAT AN mi (8] FIE BSOS/ — 4 LAN
.
VPLS % TLS (Transparent LAN Service, 17 Rk flx45) 54 Virtual Private Switched Network
Service CREFLL A AZ M 25 155D
VPLS fefit — 2 VPN JIR%% . 76 VPLS v, HI/7 A2 2 UM Z8IE Bt ok, AR 1548 VPN $244L 1) P2P
(Point-to-Point, fi#| 5D FERRS . VPLS SEfr B/t PE EAIE - R 51 1 FUAS B LA 15
P, REAUAS HALIR AL R AR e A e bl s A [R], XA, B P st nT LAl MAN (Metropolitan Area
Network, ¥ % ) 5, WAN (Wide Area Network, | 45 % ) k5281 H ) LAN(Local Area Network,
JR A ) o

VPLSH) T {EHL &I

1. VPLSHIE A&

. CE (Custom Edge)

FE S RSP BERAHIE T P IL Sk 45

. PE (Provider Edge)

RS HAE R M 2% LA G4, 5 CEMHE, T2TT VPN LSS IIEN o B 58 AR SCMFA R 31 23
BEIE, I P BEIE BRA Y HO S B ek . PE T RA4H ) 4 UPE il NPE.

) UPE (User facing-Provider Edge)

LTI PE Bef, BEAENHIHA VPN BT B

. NPE (Network Provider Edge)

P28 A% 0 PE W%, AbT VPLS WMZS Rz Ol %, 170 W Z 18] 1) VPLS 32 WAL S ik 55

o VSI (Virtual Switch Instance)

RERIAZHSER], N SCR RN VPLS 526, 8L VST, 1T DU SE R NG S 2 44 4 R L
o PW (Pseudo Wire)

REFERK, FEPIAS VS Z IR — 40 B READEHE, &l — X #0 f) MPLS VC (Virtual Circuit, K
HLER D) AA

. R4 5249 (Service Instance)
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SR S5 S o 1T B, R RO Il i 1R SCHEAT RN FAR BE . PE a8 18 ik 25 5546k AN CE
WCE PR EAT 73 FRULHE, T A AN RIRHAE B i AN R PW EATHE R o IR 45 SERIER AL T
ZRPRSCUCIE RN, SR SCi N VPLS SEfl gt 1 58 in R 3% i 77 2.

. AC (Attachment Circuit)

PN, fR1%H: CE 5 PE MURERE, X4 L n] DU SERR 34z 0, ] U2 Rl 0. AC
BT F P RS AR ELR SR B AN B I R B Site Gifi gD 25, B P =2 Wk
o AEAZHAHL L, i bR SS SEBIRT R 2% AC.

e QinQ (802.1Qin 802.1Q)

— PP T 802.1Q B I BFE WM, REMS TR ML B 2 KU1 L2VPN RSB e85 1 A4 VLAN Tag
BRAE AW VLAN Tag ', ARG W2 Tag BRSSP ORI I8 T4, i 4 H - et —
Ty fa7 B %) — 2 VPN B&E .

. Forwarders

RS, PEM—M. PEWE] AC FIXMEdmmi, hi Rk & e RARSCAE I PW, Bk 255158
At VPLS ¥ 3k .

. Tunnel

bgiE, FHF A& PW, —4&REE LT LIRE 24 PW, — B DL R MPLS BEid . BEi 24 A
PE 5%t PE Z W) () HIEIE, 58 PE ZIA) 2057 WAL i o

. Encapsulation

BIRE, PW AR AR SCAE FHFRERT PW BB AR . PW B VPLS RCEA AT
Ethernet Il VLAN 3.,

. PW Signaling

PW {54, VPLS SEHLEZERL, HI TG M4ES PW. PW {52 0pSGE T T A 3l &3 VST IR
¥ PE ¥ HAT, PW {5224 LDP M1 BGP.

Kl 1-1 HVPLSHTYZH PRz ], Py B o t DR T SO % FEA R

E1-1 VPLS #EVERTEE
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2. PWRYBIE

PW & VPLS 78 A M _ERE S FRIE, &/ MPLS ({045 LSP fl CR-LSP) i F. fl& PW

TR

(1)  FEARBRANS S PE 2 [ #57 MPLS B%ii .

(2) WX PE [kl TR —A VSI W PE $84%, AT LUl I T T80 & K35 2 v PE Mk,
AT LB AF AP (Wi BGP) HBh kLT PE.

(3) TEMIN PE & EAriilch PW S EE 2 B Bibnid (VCAR%E) , IRIESM B VC drssil
W PE, BESLHE K VC. — R BRI ) VC EESTRI G, EAT4LA AR R TE AL 1) PW .

s PW g2 7 AR, VPLS 730

e LDP 7 VPLS: K H LDP M2 PW 43k VC 4548, 1% 77 AAFR A Martini 77 2.

e BGP i VPLS: K H BGP ¥ JE1E M5 AW isUh PW 43 & VC #5%%, 1% )5 U754 Kompella

Z

A * Martini 7 XA Kompella % X8 A%#F AL “MPLS Be E45-F” +49 “MPLS L2VPN” .

3. MACHbHEZE 3] 5z it

VPLS j@ik MAC bk S REEAE AT IA TR . AR PE W S 4Ed—iKk MAC Hihk3% .

(1) ¥ MAC Huhl-2%>]

MAC Hhdik27 > b R 60,15 P9 6 4

o L PWSCIRIILAE MAC Mtk 2]

PW & X HLim] ) VC LSP 2 A AN 1) VC LSP # up A #IA 4 PW 72 up (1)), 47E
AJT A VC LSP _E24 ) 81— ANJE R AN MAC Hidik 5, 752 PW KL MAC iUl 5 Hi 5 1) ) VC
LSP JE e 6 5

o S EBANE N O RAH MAC Mk

XIT CE FARIRIRSL, 7 Z0RAR S YR MAC Hidik2: 2] 31 VSIS W s L
PEMIMACH L2 2] 577 it 2 4an [ 1-2 iR
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E1-2 PE B9 MAC it 53] 5z #5372

PE1

VSI MAC Port ARP broadcast

VPN 1 A Vlan 1 1
an 10, port <«—— ARP response

MACAIP 1.1.1.2

Port

VSI

VPN 1

MACBIP 1.1.1.3

(2) MAC Hiuhk[l

FAF 2 MAC k200 Bl 2 2 L] 7E VPLS AHC B i i —FRh gl 2 7
5, R kb (R B . Mk [RD E  #EAT MAC TLV, WCRIX AN B BRI TLV Hig e
1125047 MAC Hiuhk (bl g 5 3500 2 ) IX 28 MAC Huhik . 2 51 TLV /R 45 5 1) MAC Hishik >4 NULL,
TUMMER B VSI R BT MAC Mk, AHANIH BRI IZ AN S PW _E257 2] 21 MAC M.

FE AN SRR N D T REPGH RS Bk MAC Hihl, o] DA bk I 5 . Hhuhk DB B o A w2
W MAC Ul (RN MAC Hihik 412 1 .

WIRAE— A8 Y BE A iSSP IR 5 , WCEHY A T2 > MAC R I PE AN B, PE #5837 VPLS 5&
Bl FIB R XS R MAC R I,  FE I B RIS 45 HABAMISC I LDP 25 EEN) PE. i S I@ 509
A A4 MAC Hidilk TLV 2136, FoRE 4 PE BIRT5E VSI I MAC Hidilh (AR I
B PE 4b2: 2] 21 MAC HulikFRAM

(3) MAC HuliZ1k

PE 222 215 VC bRZAHSAEE AT H 0 FE MAC Hubik 75 B AT 2 LML B o 2L P ]
T MAC Hihb N (¥ A0 I 35 o AEBRS IR SO AR BRI, AR PG HSCH I MAC Mk, X A5
HhEJR B TAHN A i 4%, W) PE B &% E T i 4% .

4. VPLSHYIR B 8% 5

T WIS, I R Mg F Sk Af e STP (Spanning Tree Protocol, = Bh st ). H 2%
{EH VPLS M H K it, ASEENE] ISP 1M4%, PIAERMMERE STP (%, ARt ISP 1
W25 2% JE R . VPLS T, AT A R /K143 e R okl S e ISP FASFH VPLS FA R[] STP
W

VPLS FA i il G 1) 7200 1
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PE ZIAZ 4 EANER: (PW D, BAUEREA PE USRS VPLS Fe ksl il
BRZSLB R BT HAb PE [KIH4

KA PE BE AU K- 3 B SRS OIE S 3h i, Bl PE ANBEAE BATAHIR VST PW 2Z )%
RIC CHTAER—A VS ERAS PE BIE), Wi, MR PW ] i 8ol G A f-4 k
AL PW I, HBER BRI

1.1.2 VPLS#RXC#2E

1. ACLHItR L E 4=
AC ERRscEZET B vSE AT ke . F P AT BLAr A R VLAN 32 A A
Ethernet A\ . 4 X F:

VLAN #A: CE Kix4y PE i PE kik4y CE LUK MWL A —> VLAN Tag, i% Tag /& —
ARG BB W 2 8 T X 43 F P i SR HL P FENIR) “IRG5 E AT 7o BATHEIXAME b g5 e 5t
F5i) Tag ¥k P-Tag.

Ethernet #: \: CE Ki%4: PE i PE Ki%% CE ML MMk 8 RS 2 45, g v i
ik F 47 VLAN Tag, 38R FUZ T 4RSI 36 VLAN Tag, X F PE W& o X
Bl A8 VLAN (1) Tag #1524 U-Tag.

2TFHMVSIEAN A, o] U R & 7 20k R 2
2. PW_ERYIRCH 2
PW L[4 St 2 7 s nT BA 2y A W : - Ethernet A5 x0FT VLAN 5K,

Ethernet #5830, P-Tag ANE PW _bA&%i: )1 CE MR ST, W B s) a4 i SS 2 S ik
3, ML LBRE RN PW bR RIE G bR 25 fa e s i SRS BIAN S IR 25 2 SEAF A S, )
BEREN PW BRSSFIBEE bR 25 G 75 K o AT PE M RATHRSC, MEPE S bRmc B B s AN
IR & 545 Ja i i 4y CE, HEEA RV S 8 I A AEAE AT Tag.

VLAN B3R, PW _FALEImUA 50 P-Tag: *tT CE IR T, Rl 831545 AR 45 S E 7%
RRC, R P-Tag, BiF#F K P-Tag i Akt in PE W21 VLAN Tag 8i# %5 Tag (Tag 1H4
0), RN PW FRBEFIBEEFRA 5 A an SRR IR S5 S48 FF IR ST, AR i — 4% i
PE W% 1) VLAN Tag 5% Tag i, FFEAN PW FREMEFEFRS G K. T PE M FATHR
3C, AR SERRACE R ES . JBREUR RS S A G R 4 CE.

AR, B NSOL T PW BT VLAN BLRHRSCHE (43,

1.1.3 H-VPLSEEIM AR

H-VPLS (Hierarchy of VPLS, 432 VPLS), ZEMIR SR ) VPLS B2 5 H R A
1. H-VPLSEARI &

H-VPLS %} MTU-s ((Multi-Tenant Unit switch, J_2B¥ &) R LA, EREEH, 4> T
Eﬁo
H-VPLS REMS ks> PE 4Ry R K18 45 5 2% B M B L 2.

2. H-VPLSH B FIZEN T

H-VPLS [#] LSP 58
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E1-3 H-VPLS BJ LSP ARIEA

CE1
NPE 2
TN ==,
N-PW, N-PW
UPE CE3
D = U-PW do3<= > ~= ’?
w N-PW w w
NPE 1 NPE 3
CE 2

B 1-3 fioR, UPEMERIE R &AMTU-s, ‘& HIRNPEL f7—4& BEEEE NBEREU-PW, R H A

JITA TR0 s S A Sl 7 jlg 4

B R AR T

(1) UPE #1306 CE Lik 4R U R4 NPEL, [RIFF4T L U-PW XN [ £ 4% 2 H 4> B Asid. (MPLS
W)

(2) NPEL W ER S, SetRas 2 M2 1 40 Bbnic KWk SCRTJE i VS, FRRR 4 i30S H i MAC
N N-PW X R 22 % 52 o0 S hRad, AR5 He Rz 3

(3) NPEZL M N-PW s EIHR S5 , 4T U-PW 58 1 22 5% 52 43 B Ao i 40 k645 UPE, UPE
PR SR Je 4 CE.

W CE1 5 CE2 Z MWW #H A A CE Z A4, T UPE A4 B4R, UPE G HE

o P AR SCEE &, TS AR S B3k 4y NPEL. AebxdT H ) MAC AR AN 28— ANtk

ER) RO, UPE 7R APl it #r) #5 31) CE2 R, 53R &l ik U-PW #% k45 NPEL, t NPEL

K 58 U S 23 9 e B 44N % o CE .

e  H-VPLS [ QinQ J7 U

E1-4 H-VPLS B QinQ AX#EA

CE1

an B 1-4 R, MTURERHERIr e o8, Bl R mpe i F
(1) 7£ CE ¥ Aui i HE QinQ, AU B IR ST I EA VLAN Tag 158 2 5 H 7 B bsid, £
MTU 5 PE1 2 [a)ifiid QinQ P& Kk SCiE W AE 43 PE1 L,
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(2) PE1JeRIEIHRSCHEN MTU JEAY VLAN Tag A AT E 0 VS AR %3501 H i MAC 4
HEN PW SN2 85 7 B hsid (MPLS #35%) , SRR

() PEL M PW GRS E, 2B EH A Ebsid (MPLS #5325 HIWHR &1 VS, 7
AR R ST H (1 MAC 4T I VLAN Tag @i QinQ BB SCH: A4y MTU,  HH MTU H4f
R4y CE.

Wi CE1 5 CE2 Z MIMEHEAC#H A A CE Z (M55, HF MTU ARG R 068, MTU K H

PEoE O B T R SO e, T AR S B3k 4s PEL. ANiExd T H i MAC R AN EE — N EER SC

BRERCGC, MTU Rl iy #52) CE2 MR, {584 idiid QinQ P& k4 PEL, H PEL k5¢

AR SC IR S 9 e A B &SR CE

3. EEPW1J#%

UPESNPEZ M MU B AR BE G B 7 R HAT W 9 s — F B NRERE IR, VSR &0k

BT AT VPNHERK 2 S . a0 8 1-5 o, LSPEEA T UM H-VPLSE AL T8 U4 510 7 % o

EIEFERHOT, B U — 480 (EREE BN B IR, K e B &% B i gk 2

PEAEVPNL % .
El1-5 LSP IENARBITTRIFRIP
CE1

U-PW s,
(HARHERS)

LSP #: A J7 201K H-VPLS R4l LDP 215 IR A1 BFD i 4% 5L 4% 4] by T2 0 2 75 k. 76 DL I o
N, BRSO BE

o T PWEZRMFEERMER, FHUL PW FPIREAL down;

o FIH BFD WS SR REHAT AL, A D02 3= B K i

o T PW XM IHRA5E4ANR] LDP 1% down FE0% PW IR .

1.2 VPLSECEEEEN

%1-1 VPLS BEEEEEN

BEES iEA HHEE
i GEL2VPNAIMPLS L2VPN Wik 1.3
1 == - N .
FEHLDPIILIVPLS s, ke | 24
fil & BGP 7 K [fIVPLS VPLS 15
452 VPLS S Wik 1.6
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BEES i3t 88 T
fil B MACHL 22 >) T g Ali% 17
AL B MACHE T B 3 ik 1.8
i TV PLS S 81 1 A ik 1.9
Krimipw Al 3%k 1.10
1.3 {#8EL2VPNFIMPLS L2VPN
HAERET L2VPN F1 MPLS L2VPN, A feiFdkfT VPLS AHCHL .
%1-2 {4 L2VPN #1 MPLS L2VPN
B1E W 5t 88

HXNRGME system-view
fFHEL2VPN, Ik AL2VPNALE 12vpn WA
{fiflEMPLS L2VPN mpls 12vpn Dhik

@ 1jt AR

[2vpn #= mpls [2vpn 4693 A5 AL “MPLS 4

L RFE” Hhy “MPLS L2VPN”

1.4 BCELDPAIAIVPLS
141 BEEESE

. £ MPLS ‘B TM %4 (PE. P) LECE IGP, Sl TR IP EmY:. FARR E 7ik1ES I

CZREHEAR-IP B ETRES .

e  7EMPLS HTM&% (PE. P) [Jit®E MPLS 3EARBE S, HT-0I A MK LSP fgid. AR
BRES I “MPLS IS8 S Y “MPLS FEfih 7,
o  {£ PE %% LEC'E LDP imimf &4k, M T iz LDP &if. HARE & 7730 “MPLS

FCEE T I “MPLS H:At 7.

1.4.2 BEELDPARAIVPLSI

FEQIEE LDP J7 30K VPLS SElI, 52t T LU N & -

(1) FRELJRME—K VPLS SLB4, JERRII i A UL i S T TR E.
(2) FEUIHEH I PW 54 33Ch LDP.

() #RE VPLS 4[] ID 5.

(4) i peer iy 2 AIEE—ANSEHIH RS VPLS X PE, JffRe:
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. Xty PE ) 1P bk

o FXuE PE ) PW ) ID, % PW ID 2470 5% PE _FHIRC B 1RHF 50,

o UPERAARI, IRARERAEASKRA N UPE, N RIZA AR 4 2 VPLS BRI A g F PSR
T UPE; W SR AR 5K N5 T backup-peer 2%, WERE UPE LGI& T X L4
NPE. L2150 UPE L H AVFH P ELE 6 E4 NPE. $8E M2 AR Sk NPE [7] 7522

S, UPE 5 NPE Z R CH 4%,

o SUHK PW BN, THRLSIH] PW BN, FTLLHEE PW AR RTS8 X6 i (14 B A FR i

1% FH SRS
%*1-3 B E LDP AR VPLS Al
BRIE we iR

ARG system-view

HEPWEL, JFEAPW pw-class pw-class-name I

R AR ] BRETEOLT, ANEEAR R PWAR
Ak

fic & PWAE SR trans-mode { ethernet | vlan )

i { vian) BT, PWAEIBIAVLAN

Al 3%k
BEET, RAVSIHLET, @i

T o 20 3 FH S pw-tunnel-policy policy-name tnl-policy iy 4 F& & 1) FE & SR mg
R T8 SRS I TV, 1ES WL “MPLSHL
HI8S” P “MPLS L3VPN”

BRI quit

BUILLDP Y AHIVPLS5: vsi vsi-name static DAk

B, FHFEAVSIHE

T B4 FH (1 PW A 2 WY

JJLDP, 3k AVSI-LDP#L | pwsignal ldp DAk

E

i€ VPLS S 11D 5 vsi-id vsi-id Wik

B S B peer ip-address [ pw-class

o ros class-name | [ pw-id pw-id ] [ upe | A

VPLSX]L%PEF’] IFHEA backup-peer ip-address ik

L2VPN peertt [ backup-pw-id pw-id ]1]*

IE[HVSI-LDPHL I quit
CIpvH

i EVPLSSEHI = 4PW | dual-npe revertive [ wir-time
[A]47) Bsf [) wtr-time ]

BATERTT, TATHE AT
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1.5 BLEBGPARXHIVPLS
151 BEEEE

e /£ MPLS HTMi¥4 (PE. P) FHCHE IGP, SZBUE MM IP M ME. HARR E 7k S0

“ERBOR-IP B EESR S

e {EMPLSHTM¥&% (PE. P) FELE MPLS JEARE )1, F AU AMIF LSP b&id. HAKR

BIEES W “MPLS L ETRS” H10 “MPLS JEAt 7,

1.5.2 BEEBGPH B

fil & BGP J72U¢) VPLS ZHj, T%4E PE Ll E BGP 2%, HANE EiES N “=EHAK-IP

HIRCER S T “BGP 7S
#*1-4 BEEBGP R

BRIE we LR
ARG system-view
HEABGPHLE bgp as-number
HEABGP-VPLSH g4 & vpls-family DAk
s S EREPS N peer peer-address enable BT, T
SIRORETEN

%

A % BGP-VPLS it Fé9Be EF AN “MPLS e E45-F” +49 “MPLS L3VPN” .

1.5.3 BCEBGPA R BYVPLSIE

fE@E BGP Jiaif) VPLS SN, iaZiifis € 4 iME— VPLS SeBil 44,  JFR W A BLHLEE F 2

e -

FERCE BGP J7 U1 VPLS SEfI R, 75 B8 BTl i PW 15 2 03Ch BGP,

£1-5 BLE BGP A AY VPLS 4

BRIE we WA

HANRZE system-view

, . et s
BIEBGPUIVPLS S, JREAVST | o o e auto ik
K
Be B AT I PWAR 2 Bh U BGP, It . -
AVSI-BGPLE pwsignal bgp Bk
e & VPLS S [RD route-distinguisher route-distinguisher | 4%
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#HBR1E we AR

Yo AFE e S AT A vpn-target vpn-target&<1-16> [ both |
i/jLPN #?EE;;;SH;M%” Rl import-extcommunity | Wik
arge export-extcommunity ]

i S A B o site site-id [ range site-range ] Y
BIEEVPLSSBIH L [ default-offset { 0] 1}] ik

1.5.4 §HiVPLSHIBGP&E#E

2 BGP % iy g s iR A28 A0 )5, R Bl & A7 VPLS 1) BGP 4%, 5 Fnmd & 4%k, %
EH P AT UL .
%1-6 E1I VPLS Y BGP &3z

FE biz:puy

S AIVPLSHIBGPZ #2 reset bgp vpls { as-number | ip-address | all | external | internal }

1.6 4BEVPLSIE

B R 45 S 5 VPLS SEWIERE Jo, B it — )2 LUK DBl — R 2R G 1 Bl 1) IR 2% S 4516
o DR AR SCHTUC AT, 5 R 45 549 DT FC (4R SCRG I 52 (1) VPLS SR K o % SE il
U7 Z R SCUL RN CRLAEHE DB B A S, A 5 VLAN Tag (R SCRIIT A A5
VLAN Tag 4R35, IARSCEEN VPLS St 1 8 mis i 77 0. VLAN &R g T
AR VPN B, AT BUR A ke 7 K

1.6.1 BLERRSZ LN SVPLSE IS E

PR 55 521 55 VPLS SEBIFRE, i 24E R UK O ol R G 0 EAVE IR SS Se6l, JhlRss
SAGIC B SCUCHCREIN, IF 5 —A> VPLS SEl 90 C AR o IXFE, 2 IO 15 G VTSR ) 41
3, KREAGRE LI VPLS SEGIEAT e o

F=1-7 BEERRS NS VPLS L4 E

BR1E we AR

HARGHLE system-view

HENTEBCE Tﬁga}ﬁék interface interface-type interface-number

1~ 2 LUK R

%Dﬁ}}%% HATJZEL | interface bridge-aggregation

R FEOME interface-number

o S 43 SN o L[Z\ji

Wjﬁﬁé%juﬂ’ HHENIRI 5% service-instance service-instance-id BB MR, AELEAT RS
A5
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BRIE we WERR
Jation { s-vid vian-id [only-tagged ] |
. encapsulation { s-vid vlan-id [ only-tagge — X

e AR SC UL AL | port-based | tagged | untagged } AL T . AR
U/ e AR )

el 50 M IR 5 LBl xconnect vsi vsi-name [ access-mode P e

VPLS S| 34T B { ethernet | vian }]1* AT, RS LHEAE
VPLS S 5CI

1.7 BCEMACHINE S 3] ThgE
BRIE we WEER
ARG system-view
BEAVSIFLE vsi vsi-name
Ak
IF 4 5 IMACH L 5] !

Difie

mac-learning { enable | disable }

AL R, MACHUIE: > Dhfe 2 I R
)

ANy

1.8 ELBEMACHILHTFIhAE

PE W&k VPLS S 4 (1) MAC Hitik2y >, i —k iy MAC Hilib3% . 7:1% MAC Rtk , MAC
bR T2 MAC Btk i e B4R SCI N G R AR 4, BRoh MAC HihbiE#8 D6
o JFEILIIBE)S, MAC Huhik i) B 4R SC AL & i R U B, itk MAC b7y n] 427 >) 3
P2 11 FT V) VPLS SE .
o ZH MAC HuHEE B IhAE)S, £ MAC Mk IGZAL I 1R P9, MAC ik B X 3 i S L e i
I I, MAC ikl 55 b () Nl AN 20, BRBTIE K VPLS St A& et
T OC ] MAC Hisb B Ihag, FI%F VPLS S e N - @47 450, Bk AR 7 47 § MAC Rk
FENMES, P T Mg e bk,
%1-8 B E MAC TR IhAE

=1E T 15 AR
HWANRZE system-view
HEAVSIFLIE vsi vsi-name
Tl ik
FFIEMACIT R Thfig mac-move enable

ST T, MACITASThAE IR
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1.9 B EVPLSHIBYE

#1-9 FLE VPLS LIt E 1

1RE

AN
AN <

1t AR

WENRGHE

system-view

BEAVSIFLE

vsi vsi-name

E 1 VPLS S 1) 4 e 6
7

encapsulation { bgp-vpls |
ethernet | vlian }

CIpv

SRS T, VPLSSEHI 3257 Hyvlan,
XN VSR PWE 22571y Tagged s

EE 5 & VPLS 2 1 Hid A5

description text

CIpv

B AT R, AR EEEVPLS SR B
ik
KPR E VPLS SEHI fVPLS iR . i
5 shutdown BeR LR, VPLSSEAIVPLS IR 55 42 7T I
7 W
ik

BRI T, ARG EVPLSSZ % B B% i 5
W&, SKAEE bz E s, B ELSPR%E
—> CR-LSPRIE ML Se iy 1k e bgi, 0
LSRR A (N

B SFE M BRI BT 0, 55 I “MPLSHC B g
57 i) “MPLS L3VPN”

By 2y IS 111 ‘ﬁk"‘
EEE*HEVPLS*ME/JI%L‘EE tnl-policy tunnel-policy-name

1.10 #MPW

7E VPLS Mg h, it MPLS LSP Ping Zhfg, 1l LAXF PW Il is HEREAT A, FFPE b n B2
L DU PW IR ssdk A T 5 47

MPLS LSP Ping ZhERIUM 71k EAH PE %45 >4 MPLS Echo Request 30 H A RER N 1)
PW X FIFRZE, fii45 MPLS Echo Request R SCHi A PW 5, AHh PE B4 AR 3 156 iy PE
BRI, Ik PW R ]Ik 1

F£1-10 F)H MPLS LSP Ping Thaet&in PW

1RIE we

15t AR

ping Isp [ -a source-ip | -c count | -exp exp-value | -h ik
ttl-value | -m wait-time | -r reply-mode | -s packet-size | | ] e (F3 00 & R HATA

-t time-out | -v ] * pw ip-address pw-id pw-id wA

i iEMPLS LSP Ping#:
TPWIF AT s

%

MPLS LSP Ping R 4/ &4l LDP 7 X3 5 69 PW 49T i 1,
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1.11

VPLS & ;RFn4E P

TESE R FRIE B G, 7EAE ML AT display #ir4 il LL SR AL B S VPLS (S AT 0L, Jlit #5F
A B L R
TEH P L F AT reset dir 4 T LI R VPLS 9245111 MAC Mkt 245 B
F#1-11 VPLS R RF4E4P

iipa

ERBGPH H#E T HIVPLSTE &

display bgp vpls { all | group [ group-name ] | peer [ [ ip-address ]
verbose ] | route-distinguisher route-distinguisher [ site-id site-id
[ label-offset label-offset]]} [ | { begin | exclude | include }
regular-expression ]

B RVPLSSZH FIMACH IR 15 B

display mac-address vsi [ vsi-name ] [ blackhole | dynamic | static ]
[count ][] {begin | exclude | include } regular-expression ]

HRVPLSHE S B

display vpls connection [ bgp | Idp | static | vsi vsi-name ] [ block |
down |up ] [verbose][]|{begin | exclude | include}
regular-expression ]

B RVPLSSEHI ACK TIE B

display mpls 12vpn fib ac vpls [ vsi vsi-name | interface interface-type
interface-number [ service-instance service-instanceid ] ] [ slot
slot-number ] [ verbose ] [ | { begin | exclude | include }
regular-expression ]

W RVPLSSEB FIPWER TI{E B

display mpls I2vpn fib pw vpls [ vsi vsi-name [ link link-id ] ] [ slot
slot-number ] [ verbose ] [ | { begin | exclude | include }
regular-expression ]

o 1 _E A E AR 55 S 4 B

display service-instance interface interface-type interface-number
[ service-instance instance-id ] [ | { begin | exclude | include }
regular-expression ]

IRVPLS S 41 15 B

display vsi [ vsi-name ] [ verbose ] [ | { begin | exclude | include }
regular-expression ]

i RVPLSIE R IE B A

display vsi remote { bgp | Idp } [| { begin | exclude | include }
regular-expression ]

BRPWHELR 45 B

display pw-class [ pw-class-name ][ | { begin | exclude | include }
regular-expression ]

W5 e EVSIFIMACH I K %

reset mac-address vsi [ vsi-name ]

1.12

VPLSE B & 245

1.12.1 BRE 5 5VPLSL 54 Ehc & =415

1. tHMEE K
CE 1. CE 2 /33t VLAN X8\ PE 1 1 PE 2.
FCE VPLS 5:4 aaa i LDP 770 (Martini 77:0) , bbb 24 BGP 77\ (Kompella 774 , AS

54 100,

PE 1 fil PE 2 i3 R4 SzfliGdR S5 VPLS SEflghss . R4S 1000 FH R I 1
GigabitEthernet1/0/1 B £1¥) VLAN Tag 4 100 (K432, JFilid VPLS S2] aaa # % ARSS
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sS4 2000 HISK L% H GigabitEthernet1/0/1 #: Y # i) VLAN Tag 4 200 ik, Jfiid
VPLS 5241 bbb % % .

2. A
El1-6 BREEHI15 VPLS SLFI48E il & 24528 W [E

Loop O Loop O Loop
1.1.1.9/24 2.2.2.9/24 3.3.3.9/24
Vlan-int2 Vlan -int2 Vlan-int3 Vlan -int3
23.1.1.1/24 23.1.1.2/24 26.2.2.2/24 26.2.2.1/2
GE1/0/ GE1/0/1
PE1 P PE?2
CE1l CE2

JLEESE

(1) PE1mfE

<Sysname> system-view

[Sysname] sysname PE1l

[PE1] interface loopback O
[PE1-LoopBackO] ip address 1.1.1.9 32
[PE1-LoopBackO] quit

# ML LSR ID, 4 JffifE MPLS.

[PE1] mpls Isr-id 1.1.1.9

[PE1] mpls

[PE1-mpls] quit

# fli i L2VPN fil MPLS L2VPN.

[PE1] 12vpn

[PE1-12vpn] mpls 12vpn

[PE1-12vpn] quit

# 42 Ja i fE LDP.

[PE1] mpls Idp

[PE1-mpls-1dp] quit

# W% PE 15 PE 2 #37 LDP i fE<xifi.
[PE1] mpls ldp remote-peer 1
[PE1-mpls-ldp-remote-1] remote-ip 3.3.3.9
[PE1-mpls-1dp-remote-1] quit

# BB ISR P 94210 Vian-interface2, fEIt% 1 L{fifig LDP.
[PE1] interface vlan-interface 2
[PE1-VIan-interface2] ip address 23.1.1.1 24
[PE1-VIan-interface2] mpls
[PE1-VIan-interface2] mpls ldp
[PE1-VIan-interface2] quit

# /£ PE 1 11217 OSPF, FT#r LSP.

1-15



[PE1] ospf

[PE1-ospf-1] area O

[PE1-ospf-1l-area-0.0.0.0] network 23.1.1.1 0.0.0.255
[PE1-ospf-1l-area-0.0.0.0] network 1.1.1.9 0.0.0.0
[PE1-ospf-1-area-0.0.0.0] quit

[PE1-ospf-1] quit

# lic & BGP ¥ .

[PE1] bgp 100

[PE1-bgp] peer 3.3.3.9 as-number 100

[PE1-bgp] peer 3.3.3.9 connect-interface loopback 0
[PE1-bgp] vpls-family

[PE1-bgp-af-vpls] peer 3.3.3.9 enable
[PE1-bgp-af-vpls] quit

[PE1-bgp] quit

# il & LDP J5 3 R 1 VPLS 3249 aaa JEA @ 1

[PE1] vsi aaa static

[PE1-vsi-aaa] pwsignal Idp

[PEl-vsi-aaa-1dp] vsi-id 500

[PE1-vsi-aaa-1dp] peer 3.3.3.9

[PE1-vsi-aaa-1dp] quit

[PEl-vsi-aaa] quit

# L& BGP J7 X F 1) VPLS sE4] bbb JEA & 1

[PE1] vsi bbb auto

[PE1-vsi-bbb] pwsignal bgp

[PE1-vsi-bbb-bgp] route-distinguisher 100:1
[PE1-vsi-bbb-bgp] vpn-target 111:1
[PE1-vsi-bbb-bgp] site 1

[PE1-vsi-bbb-bgp] quit

[PE1-vsi-bbb] quit

# {E4E N CE 1 {13 1 GigabitEthernet1/0/1 F A& RS 52451, F465E L2VPN.
[PE1] interface GigabitEthernet 1/0/1
[PE1-GigabitEthernetl/0/1] service-instance 1000
[PE1-GigabitEthernetl/0/1-srv1000] encapsulation s-vid 100
[PE1-GigabitEthernetl1/0/1-srv1000] xconnect vsi aaa
[PE1-GigabitEthernetl/0/1-srv1000] quit
[PE1-GigabitEthernetl/0/1] service-instance 2000
[PE1-GigabitEthernetl1/0/1-srv2000] encapsulation s-vid 200
[PE1-GigabitEthernetl/0/1-srv2000] xconnect vsi bbb
[PE1-GigabitEthernetl/0/1-srv2000] quit
[PE1-GigabitEthernetl/0/1] quit

(2 BHEP

<Sysname> system-view

[Sysname] sysname P

[P] interface loopback O

[P-LoopBackO] ip address 2.2.2.9 32

[P-LoopBackQ] quit

#BCE LSRID, 4JR{ffE MPLS.
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[P]1 mpls Isr-id 2.2.2.9

[P1 mpls

[P-mplIs] quit

# 2 JR e LDP.

[P1 mpls Idp

[P-mplIs-1dp] quit

# Mo 'E 7 PE 1 /9810 Vlan-interface2, fEIt#: O L A##E LDP.
[P]1 interface vlan-interface 2
[P-Vlan-interface2] ip address 23.1.1.2 24
[P-Vlan-interface2] mpls

[P-Vlan-interface2] mpls Idp
[P-Vlan-interface2] quit

# Mo 'B 7z PE 2 9910 Vlan-interface3, fEIt#: O L A##E LDP.
[P] interface vlan-interface 3
[P-Vlan-interface3] ip address 26.2.2.2 24
[P-VIan-interface3] mpls

[P-Vlan-interface3] mpls Idp
[P-Vlan-interface3] quit

# {5 P 111247 OSPF, H-T-# 7 LSP.

[P] ospf

[P-ospf-1] area O

[P-ospf-1l-area-0.0.0.0] network 23.1.1.2 0.0.0.255
[P-ospf-l1-area-0.0.0.0] network 26.2.2.2 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 2.2.2.9 0.0.0.0
[P-ospf-1-area-0.0.0.0] quit

[P-ospf-1] quit

(3) PE2[fiLE

<Sysname> system-view

[Sysname] sysname PE2

[PE2] interface loopback O

[PE2-LoopBack0] ip address 3.3.3.9 32
[PE2-LoopBack0] quit

# IE LSR ID, 4 )= {ffE MPLS.

[PE2] mpls Isr-id 3.3.3.9

[PE2] mpls

[PE2-mpls] quit

# {fifit L2VPN Fl MPLS L2VPN.

[PE2] 12vpn

[PE2-12vpn] mpls 12vpn

[PE2-12vpn] quit

# 4 Ja T RE LDP.

[PE2] mpls Idp

[PE2-mpls-1dp] quit

# il PE2 5 PE 1% LDP 241k,

[PE2] mpls ldp remote-peer 2
[PE2-mpls-1dp-remote-2] remote-ip 1.1.1.9

1-17



[PE2-mpls-1dp-remote-2] quit

# BB ISR P 94210 Vian-interface3, £t 1 L{fifig LDP.
[PE2] interface vlan-interface 3
[PE2-VIan-interface3] ip address 26.2.2.1 24
[PE2-VIan-interface3] mpls

[PE2-VIan-interface3] mpls ldp
[PE2-VIan-interface3] quit

# £ PE 2 11217 OSPF, 1@ LSP.

[PE2] ospf

[PE2-0spf-1] area O

[PE2-0ospf-1-area-0.0.0.0] network 3.3.3.9 0.0.0.0
[PE2-0spf-1-area-0.0.0.0] network 26.2.2.0 0.0.0.255
[PE2-0spf-1-area-0.0.0.0] quit

[PE2-0ospf-1] quit

# lLE BGP ¥ &,

[PE2] bgp 100

[PE2-bgp] peer 1.1.1.9 as-number 100

[PE2-bgp] peer 1.1.1.9 connect-interface loopback 0O
[PE2-bgp] vpls-family

[PE2-bgp-af-vpls] peer 1.1.1.9 enable
[PE2-bgp-af-vpls] quit

[PE2-bgp] quit

# liLE LDP J5 30 R 1) VPLS 349 aaa JEA 8 .

[PE2] vsi aaa static

[PE2-vsi-aaa] pwsignal Idp

[PE2-vsi-aaa-1dp] vsi-id 500

[PE2-vsi-aaa-1dp] peer 1.1.1.9

[PE2-vsi-aaa-1dp] quit

[PE2-vsi-aaa] quit

# il & BGP J5 X F 1 VPLS 524 bbb A & 1k

[PE2] vsi bbb auto

[PE2-vsi-bbb] pwsignal bgp

[PE2-vsi-bbb-bgp] route-distinguisher 100:1
[PE2-vsi-bbb-bgp] vpn-target 111:1

[PE2-vsi-bbb-bgp] site 2

[PE2-vsi-bbb-bgp] quit

[PE2-vsi-bbb] quit

# {E N\ CE 2 [{1# 11 GigabitEthernet1/0/1 b1 iR 45 5291, 465 L2VPN.
[PE2] interface GigabitEthernet 1/0/1
[PE2-GigabitEthernetl/0/1] service-instance 1000
[PE2-GigabitEthernetl/0/1-srv1000] encapsulation s-vid 100
[PE2-GigabitEthernetl/0/1-srv1000] xconnect vsi aaa
[PE2-GigabitEthernetl/0/1-srv1000] quit
[PE2-GigabitEthernetl/0/1] service-instance 2000
[PE2-GigabitEthernetl/0/1-srv2000] encapsulation s-vid 200
[PE2-GigabitEthernetl/0/1-srv2000] xconnect vsi bbb
[PE2-GigabitEthernetl/0/1-srv2000] quit
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[PE2-GigabitEthernetl/0/1] quit

(4) P TERUG IR

SE FIREE S, fE&A PE _E#UUT display vpls connection #ir4, ALUE R T PW &,
HARESA ups

[PE2] display vpls connection vsi aaa verbose

VSI Name: aaa Signaling: Idp
**Remote Vsi ID = 500
VC State I up
Encapsulation : vian
Group 1D -0
MTU : 1500
Peer Ip Address : 1.1.1.9
PW Type - label

Local VC Label : 89766
Remote VC Label : 81922

Link ID -1
Tunnel Policy -
Tunnel 1D - 0x4600068

1.12.2 H-VPLS& 7 5% Bc & 24451

1. AW FE K

e CE1. CE24rjliiid VLAN J5 X\#: N\ UPE;

e  UPE 5 NPEL fl NPE2 #17. PW i#E#:——U-PW, NPE2 1E} &8

e NPELl. NPE2 5 NPE3 Z [H]# 7. PW &EH—N-PW, CE3iliil NPE3 & 31| W 4%

. UPE 5 NPEL 1 NPE2 i% %2 6] L4 1 Vlan-interfacel2 f1 Vlan-interfacel3 % 4%;

e NPE1 5 NPE3 2 i) LL# [0 Vlan-interfacel5 % 4% ; NPE2 5 NPE3 2 i Ll # 1
Vlan-interface16 i%$#%;

o JiCHE VPLS 549 304 H-VPLS 4175 5.
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2. A&

E1-7 B8 H-VPLS & 8% B M E

VLAN 11 P 4
UPE &
GE1/0/2 M

3. ESE
1)
(2) UPE {fid &

# WE MPLS JEAHE

<Sysname> system-view
[Sysname] sysname UPE

Vlan-int12

N
N
o
N
N
N
I

o

A

.
Vian-int13 *
13.1.1.1/24

2gleeee
odoo

,*° Vian-int15
S 15.1.1.1/24
Loop0
4.4.4.4/32

o
.

.

CEITTTT s
odooT

Vlan-int1
15.1.1.2/24

GE1/0/1

.

.
.
.
~

.  Vian-int16

S, 16.1.1.1/24
Vian-int13 %

13.1.1.2124

2EIEEEE
odooT

F MPLS ‘i T W %% FHCE IGP Wi, ML £ OSPF, HAKRHL & 1%,

[UPE] interface loopback O
[UPE-LoopBackO] ip address 1.1.1.1 32
[UPE-LoopBack0] quit

[UPE] mpls Isr-id 1.1.1.1

[UPE] mpls
[UPE-mpls] quit
[UPE] mpls I1dp
[UPE-mpls-1dp] quit

# E 5 NPEL AHZER: (1) 1P Hubik, Jf{¥fE MPLS F1 MPLS LDP.

[UPE] interface vlan-interface 12

[UPE-VIan-interfacel?]
[UPE-VIan-interfacel2]
[UPE-VIan-interfacel2]
[UPE-VIan-interfacel2]

ip address 12.1.1.1 24
mpls

mpls Idp

quit

# l0EH NPE2 fHIER: (11 1P #ihk, Ff4dihE MPLS A1 MPLS LDP.

[UPE] interface vlan-interface 13

[UPE-VIan-interfacel3]
[UPE-VIan-interfacel3]
[UPE-VIan-interfacel3]
[UPE-VIan-interfacel3]

ip address 13.1.1.1 255.255.255.0
mpls

mpls Idp

quit

# i E 5 NPEL #Oic i LDP 23 if.
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[UPE] mpls Idp remote-peer 1
[UPE-mpls-remote-1] remote-ip 2.2.2.2
[UPE-mpls-remote-1] quit

# MU'E 5 NPE2 {3 LDP 231 .

[UPE] mpls 1dp remote-peer 2
[UPE-mpls-remote-1] remote-ip 3.3.3.3
[UPE-mpls-remote-1] quit

# flifiE L2VPN Fil MPLS L2VPN.

[UPE] 12vpn

[UPE-12vpn] mpls 12vpn

[UPE-12vpn] quit

# [iLE LDP J5 30K VPLS 524l aaa (A M.

[UPE] vsi aaa static

[UPE-vsi-aaa] pwsignal Idp

[UPE-vsi-aaa-1dp] vsi-id 500

[UPE-vsi-aaa-1dp] peer 2.2.2.2 backup-peer 3.3.3.3
[UPE-vsi-aaa-1dp] dual-npe revertive wtr-time 1

[UPE-vsi-aaa-1dp] quit

[UPE-vsi-aaa] quit

# {F#2 N CE 1 {1321 GigabitEthernet1/0/1 8@ R %5524, FF485E VSI.
[UPE] interface GigabitEthernet 1/0/1

[UPE-GigabitEthernetl/0/1] service-instance 1000
[UPE-GigabitEthernetl/0/1-srv1000] encapsulation s-vid 10
[UPE-GigabitEthernetl1/0/1-srv1000] xconnect vsi aaa
[UPE-GigabitEthernetl/0/1-srv1000] quit

# (e CE 2 3% 11 GigabitEthernet1/0/2 b AI& RSS2, 3465 VSI.
[UPE] interface GigabitEthernet 1/0/2

[UPE-GigabitEthernetl/0/2] service-instance 1000
[UPE-GigabitEthernetl/0/2-srv1000] encapsulation s-vid 11
[UPE-GigabitEthernetl/0/2-srv1000] xconnect vsi aaa
[UPE-GigabitEthernetl1/0/2-srv1000] quit

(3) NPEL1 K E
# Bl E MPLS AR

<Sysname> system-view

[Sysname] sysname NPE1l

[NPE1] interface loopback O

[NPE1-LoopBackO] ip address 2.2.2.2 32
[NPE1-LoopBackO] quit

[NPE1] mpls Isr-id 2.2.2.2

[NPE1] mpls

[NPE1-mpls] quit

[NPE1] mpls Idp

[NPE1-mpls-1dp] quit

# UE 5 UPE AHESE 1% 1P Hulik, JF{f#E MPLS #1 MPLS LDP.
[NPE1] interface vlan-interface 12
[NPE1-VIan-interfacel?] ip address 12.1.1.2 24
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[NPE1-VIan-interfacel2] mpls
[NPE1-Vlan-interfacel2] mpls Idp
[NPE1-VIan-interfacel2] quit

# LE 5 NPE3 MIER: 10 1P bk, JE{##% MPLS #1 MPLS LDP.
[NPE1] interface vlan-interface 15
[NPE1-VIan-interfacel5] ip address 15.1.1.1 24
[NPE1-VIan-interfacel5] mpls
[NPE1-Vlan-interfacel5] mpls lIdp
[NPE1-VIan-interfacel5] quit

# WUE Yy UPE Wiz LDP 231l

[NPE1] mpls ldp remote-peer 2
[NPE1-mpls-remote-2] remote-ip 1.1.1.1
[NPE1-mpls-remote-2] quit

# MBS NPES [ty LDP 231 .

[NPE1] mpls Idp remote-peer 3
[NPE1-mpls-remote-3] remote-ip 4.4.4.4
[NPE1-mpls-remote-3] quit

# flifE L2VPN fil MPLS L2VPN.

[NPE1] 12vpn

[NPE1-12vpn] mpls 12vpn

[NPE1-12vpn] quit

# ML E LDP J7 30 K VPLS 5219 aaa MISEAJE M.
[NPE1] vsi aaa static

[NPEl-vsi-aaa] pwsignal Idp
[NPE1-vsi-aaa-1dp] vsi-id 500
[NPE1l-vsi-aaa-1dp] peer 1.1.1.1 upe
[NPEl-vsi-aaa-ldp] peer 4.4.4.4
[NPEl-vsi-aaa-1dp] quit

[NPEl-vsi-aaa] quit

NPE2 #1 NPEL fBC EAHLL, o B Fng .

(4) NPE3 MELE

# il MPLS EARE

<Sysname> system-view

[Sysname] sysname NPE3

[NPE3] interface loopback O
[NPE3-LoopBackQO] ip address 4.4.4.4 32
[NPE3-LoopBack0] quit

[NPE3] mpls Isr-id 4.4.4.4

[NPE3] mpls

[NPE3-mpls] quit

[NPE3] mpls Idp

[NPE3—mpls-1dp] quit

# FL'E 5 NPEL AH#EE: 1) 1P ik, Il §E MPLS H! MPLS LDP.
[NPE3] interface vlan-interface 15
[NPE3-VIan-interfacel5] ip address 15.1.1.2 24
[NPE3-VIan-interfacel5] mpls
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[NPE3-VIan-interfacel5] mpls lIdp

[NPE3-VIan-interfacel5] quit

# Bl E S5 NPE2 AHIES: 1119 1P Mk, F+{F5E MPLS F1 MPLS LDP.
[NPE3] interface vlan-interface 16
[NPE3-VlIan-interfacel6] ip address 16.1.1.2 255.255.255.0
[NPE3-VIan-interfacel6] mpls

[NPE3-VIan-interfacel6] mpls lIdp

[NPE3-VIlan-interfacel6] quit

# Mo E i LDP ik

[NPE3] mpls Idp remote-peer 1

[NPE3-mpls-remote-1] remote-ip 2.2.2.2
[NPE3-mpls-remote-1] quit

[NPE3] mpls Idp remote-peer 2

[NPE3-mpls-remote-2] remote-ip 3.3.3.3
[NPE3-mpls-remote-2] quit

# flifE L2VPN F MPLS L2VPN.

[NPE3] 12vpn

[NPE3-12vpn] mpls 12vpn

[NPE3-12vpn] quit

# ML E LDP J5 30 K VPLS 5249 aaa [HHEAJE 1.

[NPE3] vsi aaa static

[NPE3-vsi-aaa] pwsignal Idp

[NPE3-vsi-aaa-1dp] vsi-id 500

[NPE3-vsi-aaa-ldp] peer 2.2.2.2

[NPE3-vsi-aaa-1dp] peer 3.3.3.3

[NPE3-vsi-aaa-1dp] quit

[NPE3-vsi-aaa] quit

# e\ CE 3 (4% 1 GigabitEthernet1/0/1 A RS S, H455E VSI.
[NPE3] interface GigabitEthernet 1/0/1
[NPE3-GigabitEthernetl/0/1] service-instance 1000
[NPE3-GigabitEthernetl1/0/1-srv1000] encapsulation s-vid 10
[NPE3-GigabitEthernetl1/0/1-srv1000] xconnect vsi aaa
[NPE3-GigabitEthernetl/0/1-srv1000] quit

(5) AL E TE R MR
e FIREE S, fE&A PE _EHUT display vpls connection #ird, #JLAE S PW iE$:, RSN
up-

1.12.3 H-VPLSZE W f 18 53 BFD#4 | 3 $% B #1 fa B B 24151

1. ARk

e H-VPLS 41, Switch A /£ UPE # %, Switch B /£ 3= NPE # 4. Switch C 1 4 %1 NPE
W, TEXUT HIEM AR MPLS N, fris Bzt OSPF, W4 ZAH I ATk,

o {EWTJT Switch A il Switch B Z[AI[¥5EEK 5, BFD RS HREAT I I8 4 MPLS LDP #33, M
BRI T 4% PW R (D)3 o
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2. AW E
E1-8 H-VPLS AW FidE T BFED #4350 3 S p& i pe Fir B 4B W &

Loop Loop
2.2.2.9/32 3.3.3.9/32

Vlar-int12 i
12.1.1.2/24 Switch C

Gigabitethernet1/0/1

Switch B Vlan-int13

13.1.1.3/24
Loop Gigabitethernet1/0/1
1.1.1.9/32
Vlan-int12 Vlan-int13
12.1.1.1/24 13.1.1.1/24
Gigabitethernet1/0/2 Gigabitethernet1/0/1
Switch A
Vlan-int 100
Vlan-int100

CE1

I EMEDRER

(1) FE MPLS JEATIRE

# WL E Switch A

<SwitchA> system-view

[SwitchA] mpls Isr-id 1.1.1.9

[SwitchA] mpls

[SwitchA-mpls] quit

[SwitchA] mpls Idp

[SwitchA-mpls-1dp] quit

[SwitchA] mpls Idp remote-peer switchb
[SwitchA-mpls-ldp-remote-switchb] remote-ip 2.2.2.9
[SwitchA-mpls-ldp-remote-switchb] remote-ip bfd
[SwitchA-mpls-l1dp-remote-switchb] quit
[SwitchA] mpls Idp remote-peer switchc
[SwitchA-mpls-ldp-remote-switchc] remote-ip 3.3.3.9
[SwitchA-mpls-ldp-remote-switchc] remote-ip bfd
[SwitchA-mpls-ldp-remote-switchc] quit
[SwitchA] vlan 12

[SwitchA-vlan12] port gigabitethernet 1/0/2
[SwitchA-vIanl2] quit

[SwitchA] vlan 13

[SwitchA-vlan13] port gigabitethernet 1/0/1
[SwitchA-vIanl3] quit

[SwitchA] interface vlan-interface 12
[SwitchA-Vlan-interfacel2] mpls
[SwitchA-VIan-interfacel2] mpls ldp
[SwitchA-VIan-interfacel2] quit

[SwitchA] interface vlan-interface 13
[SwitchA-VIan-interfacel3] mpls
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[SwitchA-Vlan-interfacel3] mpls Idp
[SwitchA-Vlan-interfacel3] quit

# & Switch B,

<SwitchB> system-view

[SwitchB] mpls Isr-id 2.2.2.9

[SwitchB] mpls

[SwitchB-mpls] quit

[SwitchB] mpls ldp

[SwitchB-mpls-1dp] quit

[SwitchB] mpls Idp remote-peer switcha
[SwitchB-mpls-ldp-remote-switcha] remote-ip 1.1.1.9
[SwitchB-mpls-ldp-remote-switcha] remote-ip bfd
[SwitchB-mpls-ldp-remote-switcha] quit
[SwitchB] vlan 12

[SwitchB-vlan12] port gigabitethernet 1/0/1
[SwitchB-vlanl2] quit

[SwitchB] interface vlan-interface 12
[SwitchB-VIan-interfacel2] mpls
[SwitchB-VIan-interfacel2] mpls ldp
[SwitchB-Vlan-interfacel2] quit

# & Switch C.

<SwitchC> system-view

[SwitchC] mpls Isr-id 3.3.3.9

[SwitchC] mpls

[SwitchC-mpls] quit

[SwitchC] mpls ldp

[SwitchC-mpls-1dp] quit

[SwitchC] mpls Idp remote-peer switcha
[SwitchC-mpls-ldp-remote-switcha] remote-ip 1.1.1.9
[SwitchC-mpls-ldp-remote-switcha] remote-ip bfd
[SwitchC-mpls-ldp-remote-switcha] quit
[SwitchC] vlan 13

[SwitchC-vlan13] port gigabitethernet 1/0/1
[SwitchC-vlanl1l3] quit

[SwitchC] interface vlan-interface 13
[SwitchC-VIan-interfacel3] mpls
[SwitchC-VIan-interfacel3] mpls ldp
[SwitchC-VIan-interfacel3] quit

(2) BCE A AHALL Pk

# WL E Switch A,

[SwitchA] interface vlan-interface 12
[SwitchA-VIan-interfacel?] ip address 12.1.1.1 24
[SwitchA-Vlan-interfacel2] quit

[SwitchA] interface vlan-interface 13
[SwitchA-VIan-interfacel3] ip address 13.1.1.1 24
[SwitchA-Vlan-interfacel3] quit

[SwitchA] interface loopback 0O
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[SwitchA-LoopBackO] ip address 1.1.1.9 32
[SwitchA-LoopBackO] quit

# & Switch B,

[SwitchB] interface vlan-interface 12
[SwitchB-VIan-interfacel?] ip address 12.1.1.2 24
[SwitchB-Vlan-interfacel2] quit

[SwitchB] interface loopback 0

[SwitchB-LoopBackO] ip address 2.2.2.9 32
[SwitchB-LoopBackO] quit

# fic & Switch C,

[SwitchC] interface vlan-interface 13
[SwitchC-VIan-interfacel3] ip address 13.1.1.3 24
[SwitchC-VIan-interfacel3] quit

[SwitchC] interface loopback 0O

[SwitchC-LoopBackO] ip address 3.3.3.9 32
[SwitchC-LoopBackO] quit

(3) Ml OSPFE:AITfE

# & Switch A

[SwitchA] ospf

[SwitchA-ospf-1] area O

[SwitchA-ospf-1-area-0.0.0.0] network 12.1.1.1 0.0.0.255
[SwitchA-ospf-1-area-0.0.0.0] network 13.1.1.1 0.0.0.255
[SwitchA-ospf-1-area-0.0.0.0] network 1.1.1.9 0.0.0.0
[SwitchA-ospf-1-area-0.0.0.0] quit

[SwitchA-ospf-1] quit

# & Switch B.

[SwitchB] ospf

[SwitchB-ospf-1] area O

[SwitchB-ospf-1-area-0.0.0.0] network 12.1.1.2 0.0.0.255
[SwitchB-ospf-1-area-0.0.0.0] network 2.2.2.9 0.0.0.0
[SwitchB-ospf-1-area-0.0.0.0] quit

[SwitchB-ospf-1] quit

# fic & Switch C,

[SwitchC] ospf

[SwitchC-ospf-1] area O

[SwitchC-ospf-1-area-0.0.0.0] network 13.1.1.3 0.0.0.255
[SwitchC-ospf-1-area-0.0.0.0] network 3.3.3.9 0.0.0.0
[SwitchC-ospf-1-area-0.0.0.0] quit

[SwitchC-ospf-1] quit

(4) BERAZHHL VS LA

# & Switch A

[SwitchA] 12vpn

[SwitchA-12vpn] mpls 12vpn

[SwitchA-12vpn] quit

[SwitchA] vsi vpna static

[SwitchA-vsi-vpna] pwsignal ldp
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[SwitchA-vsi-vpna-1dp] vsi-id 100
[SwitchA-vsi-vpna-ldp] peer 2.2.2.9 backup-peer 3.3.3.9
[SwitchA-vsi-vpna-1dp] quit

[SwitchA-vsi-vpna] quit

[SwitchA] vlan 100

[SwitchA-vIan100] port gigabitethernet 1/0/3
[SwitchA-vIan100] quit

[SwitchA] interface gigabitethernet 1/0/3

[SwitchA -GigabitEthernetl/0/3] service-instance 1000
[SwitchA -GigabitEthernetl/0/3-srv1000] encapsulation s-vid 100
[SwitchA -GigabitEthernetl/0/3-srv1000] xconnect vsi vpna
# & Switch B,

[SwitchB] 12vpn

[SwitchB-12vpn] mpls 12vpn

[SwitchB-12vpn] quit

[SwitchB] vsi vpna static

[SwitchB-vsi-vpna] pwsignal ldp

[SwitchB-vsi-vpna-1dp] vsi-id 100
[SwitchB-vsi-vpna-1dp] peer 1.1.1.9 upe
[SwitchB-vsi-vpna-ldp] quit

[SwitchB-vsi-vpna] quit

# fic & Switch C,

[SwitchC] 12vpn

[SwitchC-12vpn] mpls 12vpn

[SwitchC-12vpn] quit

[SwitchC] vsi vpna static

[SwitchC-vsi-vpna] pwsignal Idp

[SwitchC-vsi-vpna-1dp] vsi-id 100
[SwitchC-vsi-vpna-lIdp] peer 1.1.1.9 upe
[SwitchC-vsi-vpna-ldp] quit

[SwitchC-vsi-vpna] quit

(5) AN ESR

# il display bfd session verbose {27k Switch A 1) BFD 45 J& #4115 5 -
<SwitchA> display bfd session verbose

Total Session Num: 2 Init Mode: Active

Session Working Under Ctrl Mode:

Local Discr: 21 Remote Discr: 20
Source IP: 1.1.1.9 Destination IP: 2.2.2.9

Session State: Up Interface: LoopBackO
Min Trans Inter: 400ms Act Trans Inter: 400ms
Min Recv Inter: 400ms Act Detect Inter: 2000ms
Running Up for: 00:00:01 Auth mode: None

Connect Type: Indirect Board Num: 6

Protocol: MFW/LDP
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Diag Info: No Diagnostic

Local Discr: 4 Remote Discr: 0O
Source IP: 1.1.1.9 Destination IP: 3.3.3.9
Session State: Up Interface: LoopBackO
Min Trans Inter: 400ms Act Trans Inter: 1000ms
Min Recv Inter: 400ms Act Detect Inter: 3000ms
Running Up for: 00:00:01 Auth mode: None
Connect Type: Indirect Board Num: 6

Protocol: MFW/LDP
Diag Info: No Diagnostic
# imil display vpls connection vsi vpna W7~ Switch A i%4z Switch B [11#% 124 up JR7&.

<SwitchA> display vpls connection vsi vpna

Total 2 connection(s),
connection(s): 1 up, 1 block, O down

VSI Name: vpna Signaling: Idp

VsilD VsiType PeerAddr InLabel OutLabel LinkID VCState

100 vlan 2.2.2.9 134312 138882 1 up

100 vlan 3.3.3.9 134216 140476 2 block

# Wi T Switch A F1 Switch B 2 1] ()4 % . {# ] display vpls connection vsi vpna nJ LLFE #) 3.3.3.9
XA HPRA A up.

<SwitchA> display vpls connection vsi vpna

Total 1 connection(s),
connection(s): 1 up, 0 block, O down

VSI Name: vpna Signaling: Idp
VsilD VsiType PeerAddr InLabel OutLabel LinkID VCState
100 vlan 3.3.3.9 134216 140476 2 up

1.13 & WL & $Ei= 541
1.13.1 PWIRSA2up

1. MR

VPLS ] PW RSN up.

2. BT

AW LSP BEIE R A AL (P .

VR TAEARIER .

TEFEAA W 35 A 48 R () VPLS SEf],  sAA B33 FDIR A 24 down,

3. &bIBiSFE

o IEMUG PE WA IR, AW PE Z & SA7AE A I8 th, ping xR [m] s 1 & 75 7f 2L
ping i, LDP &ifiefiiE%H .
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P Y TR RL E 2 S A, B AT IR .

' display interface fir «ﬁﬁﬂﬂﬁlﬂﬁ’ﬂk s WCRAANEE T up,

I display current-configuration fiy % & & S HHCE, HIUSEARZ A 1) PW-I1D AL ik
?:'_‘ ﬁo

*/\

HEFZLCL\IU}

2@ E E
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1.2 MPLS L2VPNI B AT 5 TRl +eevveereerreeseesiee sttt ettt sttt re s 1-10
1.3 BEEMPLS L2VPNEEZSTIHE «+oreerrererreetrminn it 1-11
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1 wpLs Loven
@i}{ﬁﬁ

o MPLS L2VPN BETT vAFRAE & 3] & 0g 5 5, TR S S 6gikde, KT R/NGILEE L3 5%

34695 MPLS L2VPN # K, 24t % &£ 469 MPLS L2VPN #.K, #H AL “MPLS Bt 459
d gy “VPLS”

o KZH XPHAF S5500-28SC-HI #= S5500-52SC-HI 7~ £ ## MPLS L2VPN 3 4k,

1.1 MPLS L2VPN{&E st

1.1.1 MPLS L2VPN#fA

MPLS L2VPN /&% - MPLS (Multiprotocol Label Switching, £ WMXFRZEASH) i) 2 VPN (Virtual
Private Network, ML ML) HR, SR MPLS HRLEAN R -7 fd i) g o — iz
K MPLS L2VPN £, 3278 i vl LESE— 1K) MPLS % 1P B T M _LaE WL s A RIS a2 (1
i VLAN. Ethernet 55) (1) 2%, 540 EERS 2155 T LA MPLS 5§ 1P T M 153 .
MH P ERTE, MPLS 80P 1Rt )2 A8 e gg,  H A 2] MPLS 55 IP M 1)
1E1E. UL Ethernet KA P 4% g 4], it MPLS L2VPN 342 (1) Ethernet 75 s 40 A %] MPLS
B AP H WA, AT s i) B e et LK o0 i i AR

MPLS L2VPN HA L FE#:

o H[YJEMEI: MPLS L2VPN Hy “EHEE R, A5INFEE P MG R XK
BT MR S5 P 7S 0 265 10 25 B £ L 2R M IR S5 S AI R I 8 1R AR A, (IR S B AL R RESCHFTE 2211
VPN HHEANEZ K P .

o [HEVERNURA MY e VAR BIORUE: BT AT P B H1E B, MPLS L2VPN Afgdkis
RGBT B e, GRAIE T 7 VPN B8 B 22 4.

o UFFEFIMLZEUML: A IP. IPX. SNA %%,

1.1.2 MPLS L2VPNBYE A2

e CE (Customer Edge, FJ"W%%ih%) %

L% 5 RS FR AL 7 90 8 AH I 1 D U8 ¥ 4%« CE R LU R ER 46 (T s . sC#ebl), tnf L
e G EHl. CE “BANn" A% VPN [IA7AE, ANk MPLS.

e  PE (Provider Edge, MR&IRALRIMLINL) Bk

5 CE MM RS IR M 25 B4 . PE E2241 57 VPN LSS IFEAN o & 58 BUR ST 7 R 2% 381 4
PRBEIE A2 D B 1) FH - 19X 4% [ BB 5 3 o

7E MPLS P&, VPN FHICH T A AL BEAR & AEAE PE L.

e AC (Attachment Circuit, A HLE)
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%P CE 5 PE HIBER .

e VC (Virtual Circuit, HzHLEE)

VC XFk K PW(Pseudowire, h48), J&¥4 A~ PE 11 AC JEHEE K (19— 4% MR XU 4% . MPLS
VC HH— X7 [ A S ) L[] LSP A4

. FEiE (Tunnel)

NRRAAMFEIE, &% 8 MPLS 5 IP i1k HIskAk#k VC s . B&iE nf LLZ LSP. MPLS TE.
GRE f¥iE %5 .

e P (Provider, RZHEHBERT ML) W&

AL CE Atk . P & KUy & BEIE R 7 RSN — 3 PE % & 2 55— PE.

1.1.3 MPLS L2VPNEL A 48 2244

MPLS L2VPN [/ 26 B2 44 43 Ay 376 R 3% F A Hb 2 P o o

1. LA T M 4R 24

an B 1-1 fion, MPLS L2VPNFIE FEE LA M L R 5 M P LS 5 P-E T W 4% JE B2 1 g (1) FH P — )2
&,

El1-1 EiEEFEHE M E

Customer @ga~2

network

Customer
network

CE1 CE2

2. AR HbIEIEM LR 2R
ﬁn K 1-2 fiin, AMGEREFRWANH P 2N N CEIERER A —APE L, 7 M4 H fEim
MPESH T H R SIS e, PERIYE IR T —J2AC HeM L.

E1-2 ZHhiE$ELR M &

MPLS or IP backbone

2 ¢
PE
> ~2 13 ¢!
Customer Customer
network network
CE1 CE2
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Z

A RI| RN L F AL R,

1.1.4 MPLS L2VPNIZ2 &80 TEM &

1. AR EERE IR

i T AE CE Z (A7 MPLS L2VPN (%, St MPLS L2VPN $2 AW 8+ W 43 — )2

PRI, FE5E sl TAE:

o ENIAMEEIE, DMEEH IR SCNA L PE Bk B0 PE.

AMBEE R LU LSP. MPLS TE. GRE f5iE% . LSP BREM AN, S0 “MPLS L&
837 P E“MPLS E54il 7 s MPLS TE FRIE R TEGE /4, 762 WL “MPLS Bl TR 3”7 1 (1) “MPLS
TE” ; GREREMIEAANDH, WS W “ = ZHAR-IP %" i) “GRE” .

WIRAEW G PE 2 (W AF{E 2 4 A MBS, ] ARG S BRI SRms, AR 12 0% 18 5 s 15 £ K 3 VC 1)
ANWPEIE . BEE RIS IR N4, ES L “MPLS Bl RS #111 “MPLS L3VPN” .

o V. VC, DMEIML VC FRZEFRIRIR ST IE 1 H 7 45
AL VC, et i) PE &7 AR 77 40 BE VC bR2E, @S2 J7 [n) AH S ) —5% 5 m) LSP,
RHVCHE 7 X FIAF, MPLS L2VPNRFSZEE 734 AICCC (Circuit Cross Connect, HL
X IE) . SVC (Static Virtual Circuit, #f&MERIHEL) « MartinifiKompellalUFf, 7414
HiHZ 0 “MPLS L2VPNESEHL R .

o ML AC, ¥ ACHIVC P, VMERGE R I H 7 W28 SCI I M4k VC #k .

o AL AC: HI{E PE il CE FRCEHEMEMN, LUELE PE M CE Z [WH 7 HE S 2%

o ACHIVCHtE: ACHIVC Y )n, MiZ AC BB SCBm I g0 (1) VC Bk, WGE
SEI VC EH BRSO 3 R 45 1% AC . TEARRINATHAL b, v DLd R4 1 F iR IR 25 5
#il5 VC IR, KRS AC 5 VC I4EiE .

2. MIZERAIR S R TR

MPLS L2VPN il il 7 )2 F P 4R S Ah P Tunnel ki A VC Fr%5, SBT3 SC#E MPLS 5% IP

T 3% B A 1%

e Tunnel bric H THRSCN—A PE ££18 3 73— PE. WK LSP 8¢ MPLS TE f&iE, W
Tunnel ¥xic ok MPLS F5%; WHRKA GRE F5iE, W Tunnel #5ic A GRE SkAMEH b (13
ko

o VCHEHTXNERAN CE M 2%, T PE R4 VC AR v K R ST KB4
CE.
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E1-3 LI EEMIRCE LTI

(1) L2PDUR 4434 Z4 ., PDUEPProtocol Data Unit, X34 % T
(2) TZTunnel#riz; VAVCARZE

& 1-3 s, I FEEREE T S, MPLS L2VPNRHR U Rk fE -

(1) PE1#:k®| CE 1 KXW ZH G, WA PE 15 CE 1 ZIH[) AC Jrdh e 1) VC Ak
SCERE VC b2, IR R A MBI, S ILEE Tunnel brid o B2 5 RS ks P
PER

(2) P WEMRIEINER Tunnel bric B4R SC i K 4 PE 2.

() PE2 \AMEEEHN IR E, R VC FZEHIWHR TR VC. PE 2 IHER Tunnel Fxic fil
VC #%%, IR ZJZH P WCE, B RS 5% VC e AC, BIFE K% CE 2.

Z
b X FhE 65 E T AR S R 342 RiE ] FCCCH XMPLS L2VPN. CCC7 XMPLS L2VPN#9
#mNL, AN “1.1.5 1. CCCH XMPLS L2VPN” .

1.1.5 MPLS L2VPNBISEI A=

1. CCCARMPLS L2VPN

CCC Jy 3l i i 5775 1) AH S R P 45 2 LSP, Jf IR e R i as LSP 55 AC 485 15 ki VEC
B4, RH] CCC Uy NI VC ##eFr i CCC &k
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El1-4 CCC ART=E

CCC configurations: Static LSP from PE 1 to PE 2: CCC configurations:
In-interface: Int A In-label: 300 Out-label: 310 In-interface: Int B
In-label: 200 Static LSP from PE 2 to PE 1: In-label: 310
Out-label: 300 In-label: 210 Out-label: 200 Out-label: 210

PE1 ﬂ P ﬂ
~ 7 ~ 7
=)
Int A
| 300| L2PDU |—> | 310| L2PDU |—>

Customer
network

[ 1-4 FroR, SR T RIS A E S, S E#S2MPE 1 FIPE 2 FIMPE 2 FIPE 1 M &S

LSP, 7EPE 1 BFiXW44##A&LSPYinterface AZfE, 7EPE 2 hinterface B4§, #Ut, —45CCC

TR D T

DL CE 1 Rk 4y CE 2 46, CCC Jy s SCiE kil 7 4 -

(1) PE1#:0k% CE 1 KM A, 1T Interface A 5% LSP 465, Kt PE 1 47N
PE 1 | PE 2 [Wi§# 4 LSP #4545 300,

(2) PHEWEIRICE, BRI RR, TP 300 B A LSP 1 HFR%E 310,

(3) W T#H#4A LSP 5 Interface B 45z, Nk, PE 2 #IFIHRICG, MIBRIRES, i IRiAik s
Interface B ¥ k4 CE 2.

5 AT U MPLS L2VPN AN[A], CCC R 2R84 I S0, A 5% LSP 48E 1)

AC el i A LSP # &, Hitk, CCC X} LSP i &M A PE . LSP JUH FAL XA

CCC &4 #dls, Ame T IHAhiER:, WAREH]T MPLS L3VPN.

2. SVCARXMPLS L2VPN

SVC &P A MPLS L2VPN sz31 7. SVC J5 3R I 2 b2 AL30 ] iR 30, WEI VC Fx

ZIRAE M) PE EESECE N, AFHEALHGE L.

3. MartiniZz=AMPLS L2VPN

Martini J5 35 FH P8 2 AR 254530 FH P4 30, UL LDP (Label Distribution Protocol, FrZ52r KM A

fHEA LI KA A VC bR%E

N THE PE Z[aAcH# VC #5345, Martini 7556 LDP ¥H47 T4 R, InT VC FEC (Forwarding

Equivalence Class, # &%) [ FEC 2581, %A FEC & LU R 5

o  VCtype: VCHIHZEEM, FHAINHIESI “1.1.6 VCH I,

e VCID: PE "y VC & H&EHAR IR

VC type+VC ID ME—FriR T —/ VC. f£—%& PE L, M7 VC type (i VC, 1L VC ID A 70HE—,

W 1-5 fion, PEPE S Bl A bR B, lilVC FEC (W& VCtype. VCID) FIVC label

W FH T AR RVC IS SR N [V CRR S R % 4 iy, BIVATSEIRVCARZE I R AT, MITTAEPEZ [ £ 57

VCi%E#: .
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E1-5 Martini ARIFE D £ iL1E

Label mapping:
VC FEC including VC type and VC ID
VC label

Customer
network

Label mapping:
VC FEC including VC type and VC ID
VC label CE2

4. Kompellaz73XMPLS L2VPN
Kompella 77 K H P Z 284058 FH P 4RsC, DLy RER BGP {5 2 Wil sy K N 21 VC FR% .
I T7 AN, Kompella 775N T VPN B, J& T R—4 VPN [1) CE A/ n] LA iE#z,
J& T AN VPN ) CE Z [AIANfig i 37 14 3%
(1) HEEA#MES
e CEID
Kompella 77 U4 VPN W%t CE #7405, @it CE ID ME—4xiX VPN WIf—A> CE. AJF VPN
W CE %5 T LAH I .
e RD (Route Distinguisher, % HiriR%H)
h T XA VPN A 4 5 A 7] ) CE, Kompella 7752 X 7 RD. 7 CE ID ®i# i RD, iliif RD+CE
ID 7] AME—AR I 25 i — A~ CE.
e VPN target
Kompella 77 X 4l ] BGP 1] VPN target ({1Fx % Route target) J& KX 73 A[F K VPN, #fife)E T
[f]—A~ VPN [¥) CE Z W/ n] DL %, & TR VPN [ CE Z WA REd L4z .
PE L) VPN target J& 143 4 LA P Fl s
o Exporttarget JEE: AHh PE 7t BGP (1) Update ¥ 56 L2VPN {5 & (anAcHs CE ID.
RD %) kil 4ol PE I, K Update 71 5 FH 4541 [ VPN target J& ' % & & Export target.
o Import target JEE: PE IF|HE PE KA Update RIS, A S #5771 VPN
target J@ Pk, RAEY4tEMES PE E¥#E ) Import target VLELIN, A 2Bzl S
L2VPN 15 K.
g i2it, VPN target J& M@ X T A kM L2VPN 5 B0l LU RS PE Brizl, PE m] LAB2IE
Lot PE AIEK L2VPN {5 & .
(2) IR
L5 Martini 77 2UAN A, Kompella 77 U A &K A PE 43 L 1 VC Fn 25 18 1k 31 5L B 388 A6 405 % i PE
M R T X, — U ZA A BRRZE . PE K A OO M APl 545 7 — 4~ VPN )
T PE, 44> PE #5HRHE LA PE 3 25 bR B VC Ar2%,
PP T LN S 4L
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LB (Label Base, ¥I4fitnas): ArZERIIARENIMGE . 1%MEHA PE &4 AZNER, AnF3E
.

LR (Label Range, #rZyulf): FRZHAEFFRZEECH . LB FI LR i T brasderb fu g st
Fr%. B, LB 4 1000, LR A5, WIZARZH6 5 MFr% 4 1000~1004.

LO (Label-block Offset, FrZHuhifs): VPN RZ%rh CE MBI, S Hbn2sd /N
RGBSR, PE TG R R A AR, HBEE A ARSI B Al b 723l — AN B bR 2
Pt nl DAy KAR e L Wiy R fEXFMENL T, PE IS LO KA IREEA IR IAE
4 CE LIRS ZEH R AL E, JERRYE LO KW A bR A B /3 Bilkr%s . LO [IHUE R
Z A EC T AT bR HR /NI A . i, PE 4 CE A BCHAE — MRZEL LR 4 10, LO
0, WSS ANBREEEL LO O 105 WIS AR LR Jy 20, WIEE = MRZEEREI LO Ky
30.

HTTERER, FICRA LB/ILO/LR Skffiid— M2k, R LB 24 1000, LO & 10. LR 4 5 Hts
ZEPmr LLZe 7oA 1000/10/5.

KRR T KAV VPN 20 Be— oAb, WAL . IXFER R E 2t Bobr
ZERPRHIIR DY, AR R — MR KM Gr AL, BIAT LA /> VPN S A 28 e & TR & . ik
—ANEA VPN 485 10 4~ CE, HEHER L2y LSS, Kok Agsf 20 4> CE. XFEAT LA
LR W E N 20, RESTSE AR 10 4 CE 40 lihns. LUA VPN 7N CE 5 filf, B E K&
SUN R T 58 CE ELEAER PE, HoAth PE ANFRLAEEMME B X AL VPN 4 AR 15JE 1) H .

®3)

VC FREEMITHE A

E1-6 VCEIHEAR

Label block 1: 1000/0/5 Label block for CE 2: 2000/0/15
Label block 2: 1055/5/10 Label block for CE 12: 3000/0/15

Label block allocated P Label block allocated
Z =

PE 1 VC labels calculated y

o V.

VC connected CE 1 and CE 2: VC connected CE 1 and CE 2:
local VC label: 1002 local VC label: 2001

VPN 1

remote VC label: 2001 remote VC label: 1002 YRR &
VC connected CE 1 and CE 12: VC connected CE 1 and CE 12:
CEl local VC label: 1062 local VC label: 3001 CE 12
remote VC label: 3001 remote VC label: 1062

un ] 1-6 fros, LA EEH:CE 1 FICE 12 [VCIIVCHRZE ], Kompellady s VCHR 25 (T 7

N

PE 1 tF5 A N i% VC 43 BL ) VC Fr%s:

a. fxfu CECCE 12)1) ID(12) Y PE 1 3 FL (1 MR 28 Hedb AT LU, wn A7 453 2 LO<=CE
ID<LO+LR [n%EH, WM IZbRZEET P Bibras . fEAHI T, Fr2Ed 2 (1055/5/10) 3 &
LO<=CE ID<LO+LR (B[] 5<=12<5+10) , M iZhr2Edhrd it VC 20 BlkrZs,

b. At At VC 4B IARZ(E . LB+CE ID-LO, Bl 1055+12-5=1062.

PE 1 i PE (PE 2) Ji% VC ALK VC FR%E:
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c. ¥iAH CE (CELD WD (1) 5 PE 2 /3 AR HEAT UL, i RA7 A0 /&2 LO<=CE
ID<LO+LR HIARZEHe, W MAZbR2EH 73 Bihn s . fEAGIH, pr%Ed (2000/0/15) i
LO<=CE ID<LO+LR (H[] 0<=1<0+15) , M iZr2sser itk VC 2 ichr’s.

d. Xfuty PE AUt VC 43 BLHIAR25(i 4 : LB+CE ID-LO, Rl 2000+1-0=2001,

o {EPE2 BT HRIMLTEE, T DAAF BIAH [ ¥ 45 2R - Ak PECPE 2)4)BC ¥ VC #5454 2001,

X PE (PE 1) ZrEC) VC r%5 0k 1062,

&
PE bk A CE#—EJ PRI ITE VCAFAR, 3E 6925t PE 4% VC S Betiirs. #l4e, PE
14k A CE183RIIEL L CE 20, 41349 VC A4-% % 2001.

(4) VC @i
E1-7 Kompella ARIFE S X 1252

VPN 1: VPN 1:
Import target: 100:1 BGP update for CE 1: Import target: 100:1
CE1 Export target: 100:1 RD: 100:1, CE ID: 1 Export target: 100:1 CE 2
—m—, ~ VPN2 VPN target: 100:1 VPN 2: 1
Import target: 200:1 LO, LB, LR Import target: 200:1
VPN 1 Export target: 200:1 VC type Export target: 200:1 VPN 1
"
P
BGP ugdéfé_fdbe 2: VPN 2
RD: 100:2, CE ID: 2
VPN target: 100:1
LO, LB, LR
VC type

1 ] 1-7 fii7n, CE1FICE 2 J&T'VPN 1, CE 3 FICE 4 J& T'VPN 2. il Jy AN VPN 4 il ic & VPN
target/g M, SCILVPN 1 ANIHANCE. VPN 2 WP ANCEZ) v LA 7 VCi%EH:, HVPN 1 N IFICE
5 VPN 2 W JCEARER . VCIEHE:
VC i A .
a. PE1ilif BGP [t Update 4 50Kf RD. CE ID. VPN target (PE 1 |-y VPN fic & '] Export
target) . FREEHEE(E HRKIES PE 2.
b. PE 2 #Y& 3] Update j1 5. J5, LLEIZIH B ) VPN target & 75 5 Ak %% VPN it & 1)
Import target VGRc. 4055 54 VPN ) Import target UG, W) 4i% VPN 2%2>] Update 31
S L2VPN /5 B 0], A42%3]1% Update W B 65 B, ARIHTJR S FE, 7EA
b, AL CE 1 15 K% Update 314 £ /¥ VPN target & 100:1, 5 VPN 1 (] Import target
FIE, K CE 1 1015 B2% 21 ) VPN 1 f#) L2VPN {5 i+, 443 CE 2 {5 KL Update 314 &
ff) VPN target 24 200:1, 5 VPN 2 [f Import target A7, K CE 2 (#4524 > 1] VPN 2
(1) L2VPN 5 &b e 8 T-AH VPN ¥ CE {5 2% S BIA R VPNt I SEBAR] VPN
' CE IF&



c. [AkEHL, PE 2 i) PE 1 k3% Update 11§ 5., PE 1 i8I A3,
d. PE 1 fil PE 2 #4524 21 2| L2VPN 15 &, % I8 SCHER 1 777 B4~ VPN N 1) CE 435
A VC 3%, PE 1M1 PE 2 1 H VC W&, BUSIIE L T VC .

5. MR AY ELAR
PURp SIS L € 1-1 o,
F1-1 MFHLIMARXTEE

- .| HE | VCHFE o . e
LA 28 | $EB® s fi7 =1 Efs=
o REEAEMFELPRULBIRLE, & | MRS i
T:Q N /I\? k * " &P WK i $h 1
RS W4 coc il | T A
TEN b A E N N )
cce 2 | mamw | DR 2% 15 4 L EERE S MPLS #  RII Vi S 7 4 7 MR %lg;g%
Hr {545 LSP e
o T LSPRELHM, RHCCCTH | o FabEDisEN WL NI 2
K, ATLONE 9 AL QoS fRiE ({1754, B
- N o . o AREAZNENMLS | ypdh i
sve Wil HAE Xﬁ'ﬁgﬁﬂfaé\ﬁﬂlﬂ:ﬁvc*néy iy ({751, {11580 o
4 2> . w
o N FrimiER 7
o TEIEEHMLH, N4 PE W&W
BHRATD R VC %5 LSP fmt i
SRR, P &AL S ﬁ;?;—
Martini Wi | LDP “J2 VPN f5 B R ;@@’ﬂ
o HTEEUHIM 4 VC I, HAEMR s
FIw g PE _LHHTECE R AT, AR
i X 2% ()i 4 T
o SN VPN FIMEE, BRAEE AR
VPN [f) CE Z [8) {1315
o KM T X ST 8 VPN
SV BN, UGS | e o o e
Kompella | FilZ | BGP i, Wb VPN M AT IR | AT AT | AR
o HEf I 24
TAE&E
o WMFZHP—& CER, HFES
Ho&ERN PE LU TICE, 4890 L
e/, HAZm M RETT

1.1.6 VCEf#tZH)

N EROCERE VC ARERT, PE XA RIEE RS E s R AR S A B 7 AT A A VC B
(VC type) HKbrid PE X ~EHCCkb# 7 5. VC B3 E AC gk (PE—CE 2|1
(PR I 2R S UIAH G, 6T LUK 2RI AC 85, VC E13e28 AT LY Ethernet 1 VLAN Pl
e Ethernet: RHZEZLAN, PW EALKIHRSCA RS P-Tag. % T M CE {42 31 14k
3, WA P-Tag, WIMIER P-tag o SCHE T B12%e; WA P-Tag, W BN SCHEAT
Hhe, W T PE # 4y CE B NMTIRSC, WA A7 VLAN, W PE %3 P-Tag J&#%
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R CE; WA P N7 304 Ethernet, U PE RN P-Tag, B8 CH; K45 CE; PE
ANV E S 8L E RIS DA R AT Tag.
e VLAN: RHANXEZRARS, PW EALRIMHR SO0 P-Tag. X T-M CE M 1430, 4
WA P-Tag, WXt PE ANEESK Ingress i4'5 P-Tag I, £ P-Tag: *ii PE 325K Ingress
N5 P-Tag i, ¥ P-Tag 205 Xt PE W21 VLAN Tag (Tag " fiE2&(EH N 0 )% Tag),
Xﬁﬁllﬁﬁﬂ% WRAT P-Tag, WXt PE ANESK Ingress 5 P-Tag i, 7 IN{E 0 0 11
¥ P-Tag; XJui PE 223K Ingress 45 P-Tag I, s in—-xJui PE B2 () VLAN Tag (Tag 1
RESEMH N O 1078 Tag) Ja, FRGFROCEE T EE: . X PE #£ k4% CE [ FATR3C, i s
AT VLAN, W4y CE IN i EE S iR B P-Tag: WA P #2757l Ethernet, NI
2% P-Tag Ja#% k%4 CE.

1.2 MPLS L2VPNE B IL &N

MPLS L2VPN ZREEFE A W, 522347 L L

e {EPEFIP_LEEIGP, SZHLH T IP &M

e {EPEFP _LAE MPLS. GRE 8 MPLS TE, 7t45 1M _E#tar /s i i

o ZEWNGEI PE _LFCE BEE NS, LUE PE MR ZBSE SIS K VC A M % IE
e /EWINEM PE _ERE MPLS L2VPN, #37 VC, ¥ AC 5 VC 455E

MPLS L2VPN AMERZA M T, HdfE PE _ER A AC Z5E

AL A PE %45 L) MPLS L2VPN MG S, H AR EHS AT

F

MPLS L2VPN st F A p M4 k3t 2150049, Bk CE LA E /T4 7kmE.

%1-2 MPLS L2VPN BEB{E%& &9

#B®1E 5t BR B E

ALEMPLS L2VPNAEA T fi ARHC B A BEMPLS L2VPNIfig, bl | 1.3
HATMPLS L2VPN [ At it

At BB CERI R 1.4
AW E Sk AEPEFICEZ A #E 57 AC -

fic & CCC 7 :{MPLS L2VPN 15

fit #SVC /7 :UMPLS L2VPN I — 16

A Irﬂ,

Wil & MartiniJ7 ZMPLS L2VPN HRR e R & BRI SEIL 54 1.7
AL E HRAEPEZ (A # 3 7VC, HHACH!

A VCH i

fic & Kompella77 2UMPLS L2VPN 1.8
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1.3 BEEMPLS L2VPNE A IHEE

%1-3 BLE MPLS L2VPN EKIfjgE

#BRAE we 5 BA
HWANRZE system-view
fid & LSR-ID mpls Isr-id Isr-id Wik
1 o PN AV i

EMPLSE—EZIKH&)J, FFHEAMPLSHL mpls Wik

B RGME quit
nik

fEREL2VPN,  JFHEAL2VPNALE] l2vpn B R, L2VPNIIALAE T
KPR
nik

i HEMPLS L2VPN mpls 12vpn B EL R, MPLS L2VPNT)
REAL TR IPRFES

1.4 B EIEZCERIZO

CE 414 PE %% 5 CE MIZER# .
W 2% 1-4 Fio~, CEMEE DK BRRAAT PRl , 15 A B AN 25 T M5 Pt B 2 (1 e & 7 7%
Fz1-4 CEMZEORYEELE

CE Ui O Ry H 2= AR FHEE

Ethernet

=
N
[EY

VLAN

[EEY
I
N

1.4.1 BB CEME O/ 2 LA HEthernet

L0 RSS2 R Martini 5 21 MPLS L2VPN B, 2 o] DUE G CE il b2k s el s
e 2R MPLS L2VPN B, %) H e FH B 48 1 2o

AT, MR =R ORI, B3R A00 Ethernet. 438 = J& LUK 1R ACE:
HE W “ JRER-LOKRMAS BB RS T “BURMZ

1.4.2 BEECEMIEOR A HVLAN
ZENR S5 52 e Martini 75 50/ MPLS L2VPN I, FH P AT S S CE 3% 11l s 2iom s el B
Hos 2K MPLS L2VPN IR, 3 F RS Al FH B as 1 B 2 ey

R TEOLR, MEOZRAS VLAN £ HRF, H3E2R8000 VLAN, HAiZ# O Fr & VLAN ID 5 CE
] VLAN ID —3. H% VLAN #Z AW EIES W “ ) ZHAR-LUKMAZ B ETE S F117 “VLAN”,
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1.5 BEcECCCAHXMPLS L2VPN

1.6

Ni'E CCC ImFHdE4E I, 5 4AE PE AP b4y kAT a0 Ml «

o {EWI PE 43 9IE L cec interface in-label out-label fir 445 & ARSI Fr%5%%5 . PE Lk
AT AT static-Isp fir 2 AR CCC I A& N & i & LSP.

e {EPE XM P & LHAT static-Isp fiv 4 A WAL 577 7] 4 BB & — 464 LSP,
T 1Mk 4 CCC &R .

e  static-lsp MAMTEMNH, WS W “MPLS @4 S%" W) “MPLS L4t .

*1-5 BE PE

BRIE we WEER
ARG system-view
interface

interface-type

JEPE gk 4ieipin | 6cC ccc-connectio_n-name .interface interface-type ;gg%?;gugngf

CE3i 15 CCC b interface-number in-label in-label-value out-label BECEMEN, i iE
out-label-value nexthop ip-address ’ < H

SE 1% H AT LASEILH

AL DI E R ACHE %

L lbCCCm AR i He 48

E

==
A =

o CCCHEA AR TEE 2 16 ~ 1023, BPR@ 444 LSP 12/ e9474 .

e CCCHXTF,%w® PE Lif4 CE 69412 A VLAN 4 12, ] PE & %4 CE 443 A2 % VLAN
Tag. Fi, EXAEAT, §&20E CE Lifd PE 694 0 5T A30K45 4 VLAN Tag 4948 .

*x16 BEP
BRI we ERA
ARG K system-view

static-Isp transit Isp-name incoming-interface interface-type
interface-number in-label in-label nexthop next-hop-addr whidk
out-label out-label

JyTransit ™7 25l A B A
LSP

L BESVCAHRAMPLS L2VPN

SVC 75 MPLS L2VPN AMEHE A il fed L2VPN 5 5, Fdi 2l i bR E s PE 2 [ 45 i .
SVC Y HEIBEIE KA FE LDP LSP. CR-LSP, #4515 T 18 ] LDP LSP p%id.
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SVC =240 Fo, % = 2 BRI LR VLAN 4501 {5 =2 LUK 0 IR SVC R,
W23 BB SO R VC R . LA VLAN 211 IR SVC, AR 2B
K3 BBy 44 1% VAN B2 DR VLAN Tag (35 SCHIE B VC Hebeit f, 1 FL A
BEICHESC 1 VAN Tag DURCZHAE I VC ek, JEIIK AR I J2 LUK PR35 e AR [ Al
Sro G, 4B IR P MRl — A VC HERERE RAICH, T BLEIT SVC 7t

%#1-7 Bt & SVC A MPLS L2VPN

R1E
ARG system-view

=
A

L RA

HEAERECEREE LK interface interface-type interface-number

mpls static-I2vc destination destination-router-id
Bl 7y :ASVC Ve transmit-vpn-label transmit-label-value

R receive-vpn-label receive-label-value [ { ethernet |
vlan } | tunnel-policy tunnel-policy-name ] *

Z i
o SVC1ZA AL EZ 16 ~ 1023, BPRBL# 4 LSP 1A ek

e KM, PE LFE 49 transmit-vpn-label 5f3 PE L&t & 49 receive-vpn-label FiZAAF]; A
PE LA & 49 receive-vpn-label 535 PE L& & 49 transmit-vpn-label & iZA8F .

1.7 BEMartiniZZXMPLS L2VPN

fic' & Martini 7 3 MPLS L2VPN I 75 %2

(1) c B I i ) A

Martini 772U MPLS L2VPN 1, F527E PE Z [RACH# VC Fr%E. H T 284 VC A2 1/> PE ] fig

ASEEBAER, FrUFREER A PE LRk G PE BCE i &4k, LUELE PE Z Mg

LDP izmhijosiii, ARl BALi VC FEC Al VC 154,

(2) @g Martini 773 VC %E$

FH T LAk PR R 75 A0 Martini 77 20 VC &

o  ZERD RAIE. A=EEED Rl Martini 7H VCIERS,  MiZaE D RE AR SCOKE
R VC B o I B = 28 0 0k VILAN 332 11, DA [R] = 2 LUK W9 5 1320 (1A 7] VLAN
Tag MR SCH R QI VC I K, R BEAR IS BASR SCH 1) VLAN Tag VCFECER e (1) VC
Rz, TVEX A R DR EB AR A4 . = 28 FE e R id ok [m)
— AN VC BEH AR, AT PR H 77 2.

o JIRZSEHI (Service Instance) bl fEMRSS S EATE Martini 772U VC &R G, AR
P R DIOR M3 D8 R SR A 10 B I IR 45 S 0T 14 T 3 381 A ST T IS, 50k
55 545 DT IE FR R SCH R G 2 1 VC HEERE I2 o JIRSS S2 3Rt T 20 R SC VTR ) (A4 1
PAEI TS, BTrE#54 VLAN Tag IRSCRIITA A5 VLAN Tag IR SCEE), R
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BN VC IEHARAE T S i 7720, VLAN 82 LSRG H P i ZLl A A VC et Rk
SO, ATRLR I T R RS SEBIITEAN N AE S L “MPLS it & 4553 ” i “VPLS”.

= i

B4 EH R B RAM# 0 X ERAOHET LA,

1.7.1 BEEImimXT K

TIABLE T EAE PE LT
F<1-8 [ & mim 3 Z K

1BR1E we iR
HARGAE system-view
STE P S A A4 S AR 3
sjﬁlséﬁﬁgg%gﬁﬁg%% mpls ldp remote-peer remote-peer-name Dhik
- A %
N S \;m /‘ | g \‘ N \;m S g
ﬁg:&ﬁ;ﬁlﬁmjﬁﬂEj}LDPmlﬁﬁﬁﬁ remote-ip ip-address Wk
X i
AR sHFRG I EF AL “MPLS Be B45-5” 49 “MPLS Ak~ .
1.7.2 E=E#0O L tIEMartiniZ7 N HIVCiER:
#*1-9 E=ZE#0OLEE Martini AREY VC &
#R1E e 15t BA
HANRGAE system-view
HEAERECEREE LK interface interface-type interface-number
i b g mpls 12vc destination vcid [ { ethernet |vlan}]| | .
@l Martini s 50V CIES: [ tunnel-policy tunnel-policy-name ] ] * ik

- ==
A =

47 Martini 7 X, VC £ 09445 T 2AKA AA: — N2t PE® IP ik, —/~ 2 VCID. #
¥, VCID 53R A A 6928660 PE Lo —, ST RAAATHRRER VCID 494 %,
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1.7.3 BEEFEBRS A EtIZEMartiniF X BIVCIERE

SEMAREATS, WA PE FHAT DL N ERAE:

o ETEUIKMEOE T ZRAE D LIRS S

o WIS S T R SC DT R )

o {EMRZSEHI A Martini 71 VC &

T B S8 B > SR 11 B 38 (R R SO AR 55 S A8 R0 R SC T TRC RN, D2 Skl i 122 R 45 s 81l
QI VC BT R

AT AL VC R (il VC B3R VC RSB E F ) (MICE, nf LU )d PW B, 76 PW 5
BCRRCE VC g, BATHFEYER VC I G HARRFIR) PW BIBRSEILG VC R HEMICE, TEHRE

AL E RN B
#1-10 7ERR S5 3L LA Martini FXET VC Ei%
BRIE we AR
ARG K system-view
AIEPWHELR, IfHE APWHLHRK pw-class pw-class-name ik
s BN, A EATATPWELH
WEVCH T trans-mode { ethernet | vian } ik
B AN R, VCHEEI N VLAN
AliE
BRRIEDL T, SR e, RIHZ R
LSPF#%i —> CR-LSPR#IHE (14 %
e N
BRI I S pw-tunnel-policy policy-name gﬁ;}fﬁ%% IR GBI
B SRS LR v, TE S
“MPLSHELEFR S T “MPLS
L3VPN”
EFRIRGME quit
HENIERCE | #E: —ELUK | interface interface-type
FIZJZRUR | MO interface-number
[k R -
Eman | #ETJEERA | interface bridge-aggregation
WE O interface-number
BRI ST, RN 5 service-instance instance-id Lk
(RN AT T, AAEEART IR S5 52451
encapsulation { s-vid { vlan-id | ik
e 5 4f SC U A ) vlan-list } [ only-tagged ] | port-based | | s R, AAELAT 45 S0 TERC R
tagged | untagged } )
xconnect peer peer-ip-address pw-id L AT fE, R4S T ILEL Y
EMR S5 s8] _E B Martini 7 pw-id [ access-mode { ethernet | vlan } VLAN ID. AR FIMTUEIGANT]
A VCHEEE | mtu mtu-value | [ pw-class Hgk, HAHFFundo xconnect
class-name ] * peerfr & MRVCHESE T, 4T LA
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#HR1E

A
Al <

L RA

R IR 5 S AR

display service-instance interface
interface-type interface-number

[ service-instance instance-id ] [ |
{begin | exclude | include }
regular-expression ]

display 4

AR AL AT

%

B,

e xconnect peer ¢4 R4

MPLS L2VPN T ¥ 3% % &%

FER R i

b5 A 1~ 4094 ¢4 IR 4B FutATRL R,

TN A G2RT 4.

1.7.4 ¥mvC

X i

MPLS LSP Ping 2 #& /8 sk 4&m) Martini 7 X, VC ¥ A M

£ MPLS L2VPN Mg, @ik MPLS LSP Ping Zhifig, 0 LAXE VC (R ek e gE TR, e b 22
FI2WE L, DUMEX VC MR 47 & 47
MPLS LSP Ping LJRERILE) k5 7EAM PE ¥ 4 124 MPLS Echo Request i 3C s A FRA I 11
VC X MIRR%E, 75 MPLS Echo Request ) 3CHT 47 VC ¥, Ath PE B ARHm 2 1 Xt PE
WA NI, HIWr VC ] e,

%1-11 #|AH MPLS LSP

Ping ThgERM VC

#HBR1E we LRA
M EMPLS LSP Pinghy ping Isp [ -a source-ip | -c count | -exp exp-value | -h ik
SN CIF ttl-value | -m wait-time | -r reply-mode | -s packet-size | | "fZE(T& L& FHATA
; - -t time-out | -v ] * pw ip-address pw-id pw-id TS

1.8 BtE&EKompellazzAMPLS L2VPN

fic & Kompella 75 Uiz f21E

fic & CE 4%

BN, T2 PE BT DU R

fic & BGP [ L2VPN HE )
g Il S MPLS L2VPN

MPLS L2VPN. Jil® CE %z,
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1.8.1 FLEBGPHIL2VPNEE

#<1-12 BCE BGP B L2VPN &

BE we i3t AR
HANRGAE system-view
#HABGPHLE bgp as-number
R PEE ST X A ggﬁ]ruwggtlp-name | ip-address } as-number ik
peer { group-name | ip-address }
T @I TCPIER I D connect-interface interface-type Wik
interface-number
#E ABGP-L2VPNH 1 500 4] I2vpn-family Whik
Al %

ST F VP NVAR th 4 g
VPN-Targetid &3 g

policy vpn-target

BBRIEDL T, X i
{5 B3 TVPN-target
¥R FRJE L g

{EREXT S, IR REAS #e
BGP-L2VPNHuht & I BGP i
{5 S BE

peer { group-name | ip-address } enable

Z i

BGP-L2VPN ik Fogifmfc E, AN “MPLS B E46F” F49 “MPLS L3VPN” .

1.8.2 tEFEEMPLS L2VPN

%1-13 B& VPN

BRAE we WLeA
HARGAE system-view
BIEMPLS L2VPN, FH#EA mpls 12vpn vpn-name [ encapsulation AT
MPLS-L2VPN#L & { ethernet | vlan }]
JIMPLS L2VPNHAC & RD route-distinguisher route-distinguisher Whidk
W 4E 5 MPLS L2VPNAT— vpn-target vpn-targ(_et&<1-16> [ both | -
giﬂ\\%PN Tar et*ﬁ?‘%ﬁ% ek export-extcommunity | WAk

9 import-extcommunity ]

Al ik

Bl ZEMPLS L2VPNEIMTU{H

mtu mtu

AT, MPLS L2VPNY)
MTU(E >4 1500
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=
A =

o mtu #ARIATH THA LGN EGARDE, FRBFEL, B REBULA 4,

o Kompella 7 X, MPLS L2VPN %/ & PE L4 &A A #4804 69 CE Fr /249 VPN €] L2VPN, 4]
1 L2VPN BF 45 2 6930 K £ A i 55 AC 455 K AT AL

o I Kompella L2VPN, %/t E RD. RD B & /& Rae1508, MRAEAMIRA) 24 VPN, REE
ERAEEN

1.8.3 B ECEXIE

1. &9
'S CE B M FESHUR R T
(1) id ce-id

PE 42 1f 4t CE 1 CE ID.

(2) range ce-range

i CE fE—~ VPN Wi £ n] LLIEH:1 CE $i——CE Ju[fl (CE range).

AR VPN B e 7ith, 2 CE range B 15 EESEPR T 22K —28, X FE 4 LUE X VPN

TP 4%, ¥4I VPN ) CE ZH I, atnT USR8 Oic & .

(3) default-offset default-offset

VPN ' CE Hyi2afig ~, AN 08 1. HUE R O I, F7s VPN NI CE M O FFihdw 5 BE N 1

If, %78 VPN A1 CE M 1 - 8h% 5

AKZH M CE range YIE T PE 24 CE 7B HIFRAE L

. BT ce A I 45E CE range b ce-rangel, N2 fic 5 —ANrsdk, H LR 5 CE range
I, k ce-rangel. W% default-offset Jy 0, W LO 24 0; 750, LO K 1.

o FIXHIT ce ir AP F CE range Bl ce-range2 (KT ce-rangel), My EL s —ANbrgsdh,
LR &y ce-range2—ce-rangel. 1L default-offset 4 0, | LO & ce-rangel; %, LO N
ce-rangel+1. PLIHEHE.

B0, 45 PE 55 Ja $AT 0 R dir4, W PE 73 Iid = MFRa&Ek, 4373 4 : LB1/0/10.LB2/10/12. LB3/22/14.

JLr, LB1. LB2. LB3 4 PE 3L KIFR2H

ce cel id 1 range 10 default-offset O
ce cel id 1 range 22
ce cel id 1 range 36

(4) ce-offset ce-id

LM CE @ P4 B A M I F2 1¥ % o CE [¥) CE ID.

WIRIAT connection M & KA TREASEL N

o B—IRIIT connection A, JyAMH: CE 4 ID 2 default-offset (K% CE @ ari%ds.
A default-offset {5 5 4k CE ID A[F], WIShAth CE 5 ID 4 default-offset+1 ¥ %} i CE
AT
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o FKHUIT connection #r AN, NAH CE 5 ID A< b—ANEH: CE ID+1>[% i CE @7
R < b—ANER CE ID+1>5 A4 CE ID #l[F], W AH CE 5 1D h< b— g
ff] CE ID+2> 1%} 3 CE @ i%E#e. DLk,

EFR] VPN B, @ CE 1D 4a 5 73, (ERE &% CE ID PICE, XA, KEHOER

LA g ce-offset 4, MFHGRA(E, MIMHLICE .

2. BLEidiE

*1-14 BLE CE &%

BRI we LR
ARG system-view
HEAMPLS-L2VPNAE A mpls 12vpn vpn-name
BIHCE, f5ECE4MK. CEID. | ce ce-name [id ce-id [ range
CE range. CEffi%is, Jfik | ce-range ][ default-offset WAk
AMPLS-L2VPN-CE¥L Kl default-offset ] ]

ce-offset ce-idZ4(47 ¢ ICE ID{
, _ YeE T I H2 2 Ak A e FR i
connection [ ce-offset ce-id ] P2, W% CE IDFFIRICE 5 ACE
il Kompellads 3% 3 ;gg;;;ag,;gﬁggfffggﬁel_policy (R APEL, WAL Al
tunnel-policy-name | e AW, LRI

AHCE R E W4 A PE HIERECE
e, BT % 1] BASE IR
B O TE M ACKE B 5 T B

=

o @it F F AT ce 4495 XI5 CErange Bf, R 4tde CErange BAFE K, RAEEDS. l4o:
Jf%#) CE range 4 10, R T Adeeih 20; 4R A 5, MA%Kk. 2444 CE range 2,
0% ZMRLA CE, HEH0E.

o BITFH AT ce 945 XA CE range BAF KA, TAFEBRA L4649 F B,

3. E{IL2VPNAIBGPLIE

2520 BGP 4 IS B B R AR S, W T Bl B A7 BGP &G Hi ML &A%, WEEH
PR AT DL R L &

%1-15 €1 L2VPN B BGP £1iF

BRI we
K ATL2VPNIYBGP 41 reset bgp 12vpn { as-number | ip-address | all | external | internal }
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1.9 MPLS L2VPN & ;R fnZEp

f%&#tmﬁF TEAE BB FHAT display v 4 il BLERACE J5 MPLS L2VPN Fa 47150,
SIIBECE SR TN ) ST oAl N WL &

%1-16 MPLS L2VPN R /=F04E$P

1RIE we

display ccc [ ccc-name ccc-name | type {local | remote } ] [ |

W~ i B3t . . .
{ERCCCIEHA { begin | exclude | include } regular-expression ]

display 12vpn ccc-interface ve-type { all | bgp-vc | ccc | ldp-vc |
HEIRL2VPN VCAT A 8 5 B static-vc } [up | down ] [| { begin | exclude | include }
regular-expression ]

display mpls static-I12vc [ interface interface-type
WIREAE EAIEMISVCIIARE B interface-number [ service-instance instance-id ] ][ | { begin |
exclude | include } regular-expression ]

display mpls I2vc[ interface interface-type interface-number
Bk EMartiniJ7 VCHIA 15 & [ service-instance instance-id | | remote-info] [ | { begin | exclude
| include } regular-expression |

display mpls I12vpn connection [ vpn-name vpn-name

[ remote-ce ce-id | down | up | verbose ] | summary | interface
interface-type interface-number ] [ | { begin | exclude | include }
regular-expression ]

rKompellaZy 2 HVCHEEAE B

display bgp 12vpn { all | group [ group-name ] | peer [[ip-address ]
EIRBGP HR T HIL2VPN{E & verbose ] | route-distinguisher rd [ ce-id ce-id [ label-offset
label-offset 1]} [ | { begin | exclude | include } regular-expression ]

display mpls I12vpn [ export-route-target-list |
WIRPE EIL2VPN{E & import-route-target-list | vpn-name vpn-name [ local-ce |
remote-ce ] ] [| { begin | exclude | include } regular-expression ]

display mpls I2vpn fib ac vpws [ interface interface-type
f7RMPLS L2VPNRACE {5 & interface-number [ service-instance service-instanceid ] ] [ slot
slot-number ] [ | { begin | exclude | include } regular-expression ]

display mpls 12vpn fib pw vpws [ interface interface-type
interface-number [ service-instance service-instanceid ] ] [ slot
slot-number ] [ verbose ] [ | { begin | exclude | include }
regular-expression ]

1 7RMPLS L2VPNIPWE I {Z &,

display pw-class [ pw-class-name ][ | { begin | exclude | include}

EoRPWALHR 15 B .
SEoRPWHBRHIf B regular-expression ]

1.10 MPLS L2VPN 818! fig T =& 451
1.10.1 BLECCCIFZE =R

1. HMZEK
. PE @it VLAN $2[13i% 4% CE.
o Ml E CCC &, SZIL CE 1M1 CE 2 Z Al EH S is bl T 0 4 4 s o
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2. B ERBE

W' CCC I i 1) B D IR AU 4R«

e {EPE hfilf CCCImME&EH: (ATENEFHA LSP).,
o AP LECEMAEASLSP, HFXURALSIRIC,

3. AW E

E1-8 BLE CCC imfgiEiZaMmE

Loop0 Loop0 Loop0

Vlan-int30 Vlan-int20

Vlan-int30 Vlan-int20 .
P PE 2\\Vlan-int10

a

Vian-int10 » Remote CCC connection Vian-int10
CE1 CE2
K& #En P33k &4 Bo IP 1t
CE1l Vlan-int10 100.1.1.1/24 CE2 Vlan-int10 100.1.1.2/24
PE 1 LoopO 10.0.0.1/32 P LoopO 10.0.0.2/32
Vlan-int30 10.1.1.1/24 Vlan-int20 10.2.2.2/24
PE 2 LoopO 10.0.0.3/32 Vlan-int30 10.1.1.2/24
Vlan-int20 10.2.2.1/24

4 BLESE
(1) W% CE1
# AR PE 1 94 11 Vlan-interfacel0 fit ‘& IP Hudil,

<Sysname> system-view

[Sysname] sysname CE1l

[CE1] interface vlan-interface 10
[CE1-VIan-interfacelO] ip address 100.1.1.1 24

(2) Hl® PE1
#lLE LSR ID, 4 JA1fifE MPLS.

<Sysname> system-view

[Sysname] sysname PE1l

[PE1] interface loopback O
[PE1-LoopBackO] ip address 10.0.0.1 32
[PE1-LoopBackO] quit

[PE1] mpls Isr-id 10.0.0.1

[PE1] mpls

[PE1-mpls] quit

# flifiE L2VPN fil MPLS L2VPN.

[PE1] 12vpn

[PE1-12vpn] mpls 12vpn

[PE1-12vpn] quit

# Bl B #2110 Vlan-interface30, fiifiE MPLS.
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[PE1] interface vlan-interface 30
[PE1-VIan-interface30] ip address 10.1.1.1 24
[PE1-VIan-interface30] mpls
[PE1-VIan-interface30] quit

# f)d CE 1 3| CE 2 Wi FikEse: N3 hiEde CE 1 e, &R P I, AR
100, HiF#%:2%4 200.

[PE1] ccc cel-ce2 interface vlan-interface 10 in-label 100 out-label 200 nexthop 10.1.1.2
3) MEP

#MLE LSR ID, 4 JRffifE MPLS.

<Sysname> system-view

[Sysname] sysname P

[P] interface loopback O

[P-LoopBackO] ip address 10.0.0.2 32
[P-LoopBackQ0] quit

[P] mpls Isr-id 10.0.0.2

[P]1 mpls

[P-mpls] quit

# ML 'E 210 Vlan-interface30, {fifig MPLS.

[P]1 interface vlan-interface 30
[P-Vlan-interface30] ip address 10.1.1.2 24
[P-Vlan-interface30] mpls
[P-Vlan-interface30] quit

# I &% 1 Van-interface20, f#fig MPLS.

[P]1 interface vlan-interface 20
[P-Vlan-interface20] ip address 10.2.2.2 24
[P-VIan-interface20] mpls
[P-Vlan-interface20] quit

#UCHE —4HRAS LSP H ¥k 1 PE 1 241 PE 2 IS¢,

[P] static-Isp transit pel_pe2 incoming-interface vlan-interface 30 in-label 200 nexthop
10.2.2.1 out-label 201

#ICE 5 — 45 A LSP I T & th PE 2 4% PE 1 I3 3C.

[P] static-Isp transit pe2_pel incoming-interface vlan-interface 20 in-label 101 nexthop
10.1.1.1 out-label 100

(4) HKE PE2

# % LSR ID, 4 )7 {f#E MPLS.
<Sysname> system-view
[Sysname] sysname PE2

[PE2] interface loopback O
[PE2-LoopBackO] ip address 10.0.0.3 32
[PE2-LoopBack0] quit

[PE2] mpls Isr-id 10.0.0.3
[PE2] mpls

[PE2-mpls] quit

# fifit L2VPN Fl MPLS L2VPN.
[PE2] 12vpn

[PE2-12vpn] mpls 12vpn
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[PE2-12vpn] quit
# W& #2111 Vlan-interfacel0.

[PE2] interface vlan-interface 10
[PE2-VIan-interfacelO] quit

# L& 8210 Vlan-interface20, {fifig MPLS.

[PE2] interface vlan-interface 20
[PE2-VIan-interface20] ip address 10.2.2.1 24
[PE2-VIan-interface20] mpls
[PE2-VIan-interface20] quit

# G4 CE 2 2| CE 1 Mm AR NFD s CE 2 M H, M DONIER P HEH: AN
201, Hikr&EoN 101,

[PE2] ccc ce2-cel interface vlan-interface 10 in-label 201 out-label 101 nexthop 10.2.2.2
(5) M# CE?2

# MR PE 2 (18 1 Vlan-interface10 fic & IP Mkt

<Sysname> system-view

[Sysname] sysname CE2

[CE2] interface vlan-interface 10
[CE2-VIan-interfacelO] ip address 100.1.1.2 24

5. WiEECE

# BB SEA, fE PE 1 L&A CCCIERM R, WTLAERIEAL T4 CCCImeikk.
[PE1] display ccc

Total ccc vc o1
Local ccc vc : 0, Oup
Remote ccc vc 1, 1up
***Name : cel-ce2
Type > remote
State I oup
Intf : Vlan-interfacelO (up)
In-label : 100
Out-label : 200
Nexthop : 10.1.1.2

# CE 15 CE 2 Z [0l ping il
[CE1] ping 100.1.1.2
PING 100.1.1.2: 56 data bytes, press CTRL_C to break
Reply from 100.1.1.2: bytes=56 Sequence=1 ttl=255 time=180 ms
Reply from 100.1.1.2: bytes=56 Sequence=2 ttl=255 time=60 ms
Reply from 100.1.1.2: bytes=56 Sequence=3 ttl=255 time=10 ms
Reply from 100.1.1.2: bytes=56 Sequence=4 ttl=255 time=70 ms
Reply from 100.1.1.2: bytes=56 Sequence=5 ttl=255 time=60 ms
--- 100.1.1.2 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 10/76/180 ms
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1.10.2 BEESVCAHIRMPLS L2VPNRHI

1. M FE K

e  PEilid VLAN $213%$; CE.

o Wi SVC R VC R, SZBL CE 1M1 CE 2 ZIA)ff — 2340 SC s 1 W 254 %

2. BoE B

T B D RT3 A

o {EPEMP LACE MPLS BEAR K HE)): GFENCE LSR ID. flifie MPLS #1 LDP. 1t PE 1—
P—PE 2 Z[iiz47 IGP CARE 24 H OSPF) LAAr LSP.

o #7 SVC AN VC #E R A PE 1A PE 2 LAt MPLS L2VPN. €& SVC &Ik
5E VC hr%%,

3. M

E1-9 BE SVC A3 MPLS L2VPN 2HM &
PE 1 P PE 2
Loop0 Loop0 Loop0

Vlan-int20 Vlan-int30

Vlan-int20 Vlan-int30 .
Vlan-int10
sve
“a
Vlan-int10 Vlan-int10

CE1 CE?2
K& o P33k &S o P33t
CE1 Vlan-int10 100.1.1.1/24 CE?2 Vlan-int10 100.1.1.2/24
PE 1 Loop0 192.2.2.2/32 P Loop0 192.4.4.4/32

Vlan-int20 10.1.1.1/24 Vlan-int30 10.2.2.2/24
PE 2 Loop0 192.3.3.3/32 Vlan-int20 10.1.1.2/24

Vlan-int30 10.2.2.1/24

4 BEESRE

(1) HKECE1

# NiEE PE 118210 Vian-interface10 it & IP ik,
<Sysname> system-view

[Sysname] sysname CE1l

[CE1] interface vlan-interface 10
[CE1-Vlan-interfacelO] ip address 100.1.1.1 24
(2) HKEPE1L

# L LSR ID, 4 J4ffifE MPLS.
<Sysname> system-view

[Sysname] sysname PE1l

[PE1] interface loopback O
[PE1-LoopBackO] ip address 192.2.2.2 32
[PE1-LoopBackO] quit
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[PE1] mpls Isr-id 192.2.2.2

[PE1] mpls

[PE1-mpls] quit

# flifE L2VPN FI MPLS L2VPN.

[PE1] 12vpn

[PE1-12vpn] mpls 12vpn

[PE1-12vpn] quit

# 2 JR{fife LDP.

[PE1] mpls Idp

[PE1-mpls-1dp] quit

# B0 E &R P 94% 0 Vlan-interface20, frIb#% 11 Efiifg LDP.
[PE1] interface vlan-interface 20
[PE1-VIan-interface20] ip address 10.1.1.1 24
[PE1-VIan-interface20] mpls

[PE1-VIan-interface20] mpls Idp
[PE1-VIan-interface20] quit

# /£ PE 1 11217 OSPF, 1@ LSP.

[PE1] ospf

[PE1-ospf-1] area O

[PE1-ospf-1-area-0.0.0.0] network 10.1.1.1 0.0.0.255
[PE1l-ospf-1-area-0.0.0.0] network 192.2.2.2 0.0.0.0
[PE1-ospf-l-area-0.0.0.0] quit

[PE1-ospf-1] quit

# {fEE A CE 1 4% 1 Vlan-interface10 LI —4¢ SVC i VC M4k, ILE AR E. IP Hudik.
[PE1] interface vlan-interface 10

[PE1-VIan-interfacel0] mpls static-12vc destination 192.3.3.3 transmit-vpn-label 100
receive-vpn-label 200

[PE1-VIan-interfacelO] quit

3 HKEP

#BCE LSRID, 4 JR{ffE MPLS.

<Sysname> system-view

[Sysname] sysname P

[P]1 interface loopback 0O

[P-LoopBackQO] ip address 192.4.4.4 32
[P-LoopBackQ0] quit

[P1 mpls Isr-id 192.4.4.4

[P]1 mpls

[P-mpls] quit

# 4 Ja T RE LDP.

[P1 mpls Idp

[P-mpls-1dp] quit

# Wl 'E % PE 1 04211 Vian-interface20, fEltE: 1 F{#ifE LDP.
[P]1 interface vlan-interface 20
[P-VIan-interface20] ip address 10.1.1.2 24
[P-Vlan-interface20] mpls
[P-Vlan-interface20] mpls ldp
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[P-VIan-interface20] quit

# lid %% PE 2 (4210 Vlan-interface30, {Eit#% 11 EAlifE LDP.
[P]1 interface vlan-interface 30
[P-Vlan-interface30] ip address 10.2.2.2 24
[P-Vlan-interface30] mpls

[P-Vlan-interface30] mpls ldp

[P-Vlan-interface30] quit

# 7t P 11217 OSPF, HlT-# 7 LSP.

[P]1 ospf

[P-ospf-1] area O

[P-ospf-1-area-0.0.0.0] network 10.1.1.2 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 10.2.2.2 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 192.4.4.4 0.0.0.0
[P-ospf-1-area-0.0.0.0] quit

[P-ospf-1] quit

(4) ME PE 2

#BCE LSRID, 4 JR{ffE MPLS.

<Sysname> system-view

[Sysname] sysname PE2

[PE2] interface loopback O

[PE2-LoopBackO] ip address 192.3.3.3 32
[PE2-LoopBack0] quit

[PE2] mpls Isr-id 192.3.3.3

[PE2] mpls

[PE2-mpls] quit

# flifiE L2VPN fil MPLS L2VPN.

[PE2] 12vpn

[PE2-12vpn] mpls 12vpn

[PE2-12vpn] quit

# 2 JR e LDP.

[PE2] mpls 1dp

[PE2-mpls-1dp] quit

# e B ERE P 194210 Vian-interface30, 7E16$% 1 _EA#fE LDP.
[PE2] interface vlan-interface 30
[PE2-VIan-interface30] ip address 10.2.2.1 24
[PE2-VIan-interface30] mpls

[PE2-VIan-interface30] mpls ldp
[PE2-VIan-interface30] quit

# {r PE 2 11217 OSPF, T #37 LSP.

[PE2] ospf

[PE2-0spf-1] area O

[PE2-0spf-1-area-0.0.0.0] network 10.2.2.1 0.0.0.255
[PE2-0spf-1l-area-0.0.0.0] network 192.3.3.3 0.0.0.0
[PE2-0spf-1-area-0.0.0.0] quit

[PE2-0spf-1] quit

# {EFZ N CE 2 [J#% 1 Vlan-interface10 L@ —4¢ SVC Jy X VC M4k, I DA BCE IP Hudik,
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[PE2] interface vlan-interface 10

[PE2-VIan-interfacel0] mpls static-12vc destination 192.2.2.2 transmit-vpn-label 200
receive-vpn-label 100

[PE2-VIan-interfacelO] quit
(5) MiE CE?2
# % PE 2 (42 1 Vlan-interface10 Bt & 1P M.

<Sysname> system-view

[Sysname] sysname CE2

[CE2] interface vlan-interface 10
[CE2-VIan-interfacelO] ip address 100.1.1.2 24

5. KB E

#1{EPE1 E&F SVC ) VCHERAGE, WLUESIE T —4 VC &,
[PE1] display mpls static-12vc
Total connections: 1, 1 up, O down
ce-intf state destination tr-label rcv-label tnl-policy
Vlanl0 up 192.3.3.3 100 200 -
# 1t PE 2 EtWATLIE S| SVC 1) VC HEH%.
[PE2] display mpls static-12vc
Total connections: 1, 1 up, O down
ce-intf state destination tr-label rcv-label tnl-policy
Vlan20 up 192.2.2.2 200 100 -
#CE 15 CE 2 Z[u]gEW ping 1.
[CE1] ping 100.1.1.2
PING 100.1.1.2: 56 data bytes, press CTRL_C to break
Reply from 100.1.1.2: bytes=56 Sequence=1 ttl=255 time=150 ms
Reply from 100.1.1.2: bytes=56 Sequence=2 ttl=255 time=130 ms
Reply from 100.1.1.2: bytes=56 Sequence=3 ttl=255 time=130 ms
Reply from 100.1.1.2: bytes=56 Sequence=4 ttl=255 time=140 ms
Reply from 100.1.1.2: bytes=56 Sequence=5 ttl=255 time=80 ms
--- 100.1.1.2 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 80/126/150 ms

1.10.3 BcEMartinizZzAMPLS L2VPN7R~ 15

1. A EK
. PE it VLAN 2 3% 4% CE.
o Mk EE Martini 7R VC %3, SZEL CE 1 CE 2 Z [8)ff) 2 H SCEE B T N 28 4% 3 o
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2. AW E
E1-10 ELE Martini 7318 MPLS L2VPN 40 M &

PE1 P PE 2
Loop0 Loop0 Loop0

Vlan-int20 Vlan-int30

Vlan-int20 Vlan-int30 i
Vlan-int10

Maitini T

Vlan-int10 Vlan-int10
CE1 CE2

K& o= [P hk &S #o [Pk

CE1 Vlan-int10 100.1.1.1/24 CE2 Vlan-int10 100.1.1.2/24

PE 1 Loop0 192.2.2.2/32 P Loop0 192.4.4.4/32
Vlan-int20 10.1.1.1/24 Vlan-int20 10.1.1.2/24

PE 2 Loop0 192.3.3.3/32 Vlan-int30 10.2.2.2/24
Vlan-int30 10.2.2.1/24

3. BB
Q) Ml CE 1
# NI PE 1 9410 Vlan-interfacel0 Jit & IP Hudil,

<Sysname> system-view

[Sysname] sysname CE1l

[CE1] interface vlan-interface 10
[CE1-VIan-interfacelO] ip address 100.1.1.1 24

2 mHEPE1
#lLE LSR ID, 4 Jm1fifg MPLS.

<Sysname> system-view

[Sysname] sysname PE1l

[PE1] interface loopback O
[PE1-LoopBackO] ip address 192.2.2.2 32
[PE1-LoopBackO] quit

[PE1] mpls Isr-id 192.2.2.2

[PE1] mpls

[PE1-mpls] quit

# fli & L2VPN fil MPLS L2VPN.

[PE1] 12vpn

[PE1-12vpn] mpls 12vpn

[PE1-12vpn] quit

# ARl HE LDP.

[PE1] mpls Idp

[PE1-mpls-1dp] quit

#lilE PE 15 PE 2 #57 LDP i fE 451
[PE1] mpls ldp remote-peer 1
[PE1-mpls-1dp-remote-1] remote-ip 192.3.3.3

1-28



[PE1-mpls-1dp-remote-1] quit

# B0 E &R P 194% 0 Vlan-interface20, frIb#% 10 Efiifg LDP.
[PE1] interface vlan-interface 20
[PE1-VIan-interface20] ip address 10.1.1.1 24
[PE1-VIan-interface20] mpls

[PE1-VIan-interface20] mpls Idp
[PE1-VIan-interface20] quit

# £ PE 1 11217 OSPF, FT#r LSP.

[PE1] ospf

[PE1l-ospf-1] area O

[PEl-ospf-1-area-0.0.0.0] network 10.1.1.1 0.0.0.255
[PE1l-ospf-1-area-0.0.0.0] network 192.2.2.2 0.0.0.0
[PE1l-ospf-1-area-0.0.0.0] quit

[PE1-ospf-1] quit

# {r4: N\ CE 1 [ 11 Vlan-interface10 g VC i%E#: . b4z IR RCE 1P Hidik.
[PE1] interface vlan-interface 10
[PE1-VIan-interfacelO] mpls 12vc 192.3.3.3 101
[PE1-VIan-interfacelO] quit

3 HKEP

#BCE LSRID, 4JR{ffE MPLS.

<Sysname> system-view

[Sysname] sysname P

[P]1 interface loopback 0

[P-LoopBackQO] ip address 192.4.4.4 32

[P-LoopBackQ] quit

[P1 mpls Isr-id 192.4.4.4

[P1 mpls

[P-mpls] quit

# ARl HE LDP.

[P1 mpls Idp

[P-mpls-1dp] quit

# Bl B ISR PE 1 /81 Vlan-interface20, £t FAlifE LDP.
[P]1 interface vlan-interface 20

[P-VIan-interface20] ip address 10.1.1.2 24
[P-Vlan-interface20] mpls

[P-Vlan-interface20] mpls ldp

[P-Vlan-interface20] quit

# Wit B %R PE 2 (942 1 Vlan-interface30, {Eitf: 10 LAlifE LDP.
[P]1 interface vlan-interface 30

[P-Vlan-interface30] ip address 10.2.2.2 24
[P-Vlan-interface30] mpls

[P-Vlan-interface30] mpls ldp

[P-Vlan-interface30] quit

# 16 P 1847 OSPF, M T-#r LSP.

[P]1 ospf

[P-ospf-1] area O
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[P-ospf-1-area-0.0.0.0]
[P-ospf-1-area-0.0.0.0]
[P-ospf-1-area-0.0.0.0]
[P-ospf-1-area-0.0.0.0]
[P-ospf-1] quit

(4) HKcE PE2

network 10.1.1.2 0.0.0.255
network 10.2.2.2 0.0.0.255
network 192.4.4.4 0.0.0.0
quit

# BLE LSR ID, 4 Jf#fE MPLS.

<Sysname> system-view
[Sysname] sysname PE2

[PE2] interface loopback O
[PE2-LoopBackO] ip address 192.3.3.3 32

[PE2-LoopBack0] quit

[PE2] mpls Isr-id 192.3.3.3

[PE2] mpls
[PE2-mpls] quit

# it L2VPN F1 MPLS L2VPN.

[PE2] 12vpn

[PE2-12vpn] mpls 12vpn
[PE2-12vpn] quit

# 2 JR{fife LDP.

[PE2] mpls Idp
[PE2-mpls-1dp] quit
#WEPE2 5 PE 1

LDP iZFE2 1 .

[PE2] mpls Idp remote-peer 2

[PE2-mpls-1dp-remote-2]
[PE2-mpls-1dp-remote-2]

remote-ip 192.2.2.2
quit

# MBS P 93210 Vlan-interface30, 7Eit#: 01 FAdGE LDP.

[PE2] interface vlan-interface 30

[PE2-VIan-interface30]
[PE2-VIan-interface30]
[PE2-VIan-interface30]
[PE2-VIan-interface30]
# 1t PE 2 11217 OSPF,
[PE2] ospf

[PE2-0spf-1] area O
[PE2-0spf-1-area-0.0.0.
[PE2-0ospf-1-area-0.0.0.
[PE2-0spf-1-area-0.0.0.
[PE2-0spf-1] quit

ip address 10.2.2.1 24
mpls

mpls Idp

quit

T #E57 LSP.

0] network 192.3.3.3 0.0.0.0
0] network 10.2.2.0 0.0.0.255
0] quit

# fE9: N\ CE 2 [ 1 Vlan-interfacel0 FAIZE VC %8 . HELDAFRE (P Hilik.

[PE2] interface vlan-interface 10

[PE2-VIan-interfacelO]
[PE2-VIan-interfacelO]

(5) HBLE CE2

mpls 12vc 192.2.2.2 101
quit

# IR PE 2 (14 11 Vlan-interfacel0 Jit & IP Hudil,

<Sysname> system-view
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[Sysname] sysname CE2
[CE2] interface vlan-interface 10
[CE2-VIan-interfacelO] ip address 100.1.1.2 24

4. WEECE

# 16 PE 1 F&F VCERME, WG 7% VC &K,
[PE1] display mpls 12vc

Total Idp vc : 1 1 up 0 down 0 blocked

Transport Client Service VC Local Remote
VvC 1D Intf ID State VC Label VC Label
101 Vlanl0 - up 8193 8192

# 11 PE 2 L ATLAE 3] VC L.

[PE2] display mpls 12vc

Total Idp vc : 1 1 up 0 down 0 blocked

Transport Client Service VC Local Remote
VC 1D Intf ID State VC Label VC Label
101 Vlanl0 - up 8192 8193

# CE 145 CE 2 Z[Fftl% ping i .
[CE1] ping 100.1.1.2
PING 100.1.1.2: 56 data bytes, press CTRL_C to break

Reply from
Reply from
Reply from
Reply from

100.1.1.2:
100.1.1.2:
100.1.1.2:
100.1.1.2:

bytes=56 Sequence=1 ttl=255 time=30
bytes=56 Sequence=2 ttl=255 time=60
bytes=56 Sequence=3 ttl=255 time=50
bytes=56 Sequence=4 ttl=255 time=40

ms
ms
ms
ms

Reply from 100.1.1.2: bytes=56 Sequence=5 ttl=255 time=70 ms

--- 100.1.1.2 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 30/50/70 ms

1.10.4 ELEKompella/Z X MPLS L2VPN7R4I

1. ARk
e  PEilid VLAN $13%$; CE.
o JHILE Kompella 7731 VC ##:, SZHL CE 1 F1 CE 2 Z A1) 2 H S i+ W 4845 3k
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2. A
E1-11 BLE Kompella A3 MPLS L2VPN ZHX &

PE 1 P PE 2
Loop0 Loop0 LoopO

Vlan-int20 Vlan-int30

Vlan-int20 Vlan-int30

Vlan-int10 Vlan-int10

Kompella

Y
Vlan-int10 Vlan-int10
CE1l CE 2
e o [P hk & o [Pk
CE1l Vlan-int10 100.1.1.1/24 CE 2 Vlan-int10 100.1.1.2/24
PE 1 LoopO 2.2.2.2132 P LoopO 3.3.3.3/32
Vlan-int20 10.1.1.1/24 Vlan-int20 10.1.1.2/24
PE 2 LoopO 4.4.4.4/32 Vlan-int30 10.2.2.2/24
Vlan-int30 10.2.2.1/24

3. BB
(1) 7 MPLSHTM LEE IGP
AL OSPF, HARAD & A5 Rng .

BoE e 5, {84 LSR 34T display ip routing-table 4 v LLE FI#8 C 2 R4 6 LSR 1D Y%
tH; #4047 display ospf peer i 2] LU T OSPF 4 &R &, JRA N FULL.

(2) P& MPLS EAHE /)M LDP, #57 LDP LSP
FLARTCE D BRI

Bl & 5EJn, % LSR 4T display mpls Idp session il display mpls Idp peer iy 47 LIFE
F| LDP 23 il MU S A [R5 0L, $04T display mpls Isp 20 LLE 3] LSP (K EE 7 3.

(3) T BGP ¥ L2VPN fiE )

# lLE PE 1.

<Sysname> system-view

[Sysname] sysname PE1l

[PE1] 12vpn

[PE1-12vpn] mpls 12vpn

[PE1-12vpn] quit

[PE1] bgp 100

[PE1-bgp] peer 4.4.4.4 as-number 100
[PE1-bgp] peer 4.4.4.4 connect-interface loopback O
[PE1-bgp] 12vpn-family
[PE1-bgp-af-12vpn] policy vpn-target
[PE1-bgp-af-12vpn] peer 4.4.4_4 enable
[PE1-bgp-af-12vpn] quit

[PE1-bgp] quit

# licE PE 2.

<Sysname> system-view
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[Sysname] sysname PE2
[PE2] 12vpn
[PE2-12vpn] mpls 12vpn
[PE2-12vpn] quit
[PE2] bgp 100
[PE2-bgp] peer 2.2.2.2 as-number 100
[PE2-bgp] peer 2.2.2.2 connect-interface loopback 0
[PE2-bgp] 12vpn-family
[PE2-bgp-af-12vpn] policy vpn-target
[PE2-bgp-af-12vpn] peer 2.2.2.2 enable
[PE2-bgp-af-12vpn] quit
[PE2-bgp] quit
#ME NG, 76 PE1 M PE 2 3T display bgp 12vpn peer fir4 1] LU 2 PE 2 [ #0571 645
KA, RN Established.
LA PE 1 Jyfl:
[PE1] display bgp 12vpn peer
BGP local router ID : 2.2.2.2
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer V. AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
4.4.4.4 4 100 2 5 0 0 00:01:07 Established

(4) [i'E L2VPN HI CE &4
# IiE PE 1.

[PE1] mpls 12vpn vpnl encapsulation vlan

[PE1-mpls-12vpn-vpnl] route-distinguisher 100:1

[PE1-mpls-12vpn-vpnl] vpn-target 1:1

[PE1-mpls-12vpn-vpnl] ce cel id 1 range 10

[PE1-mpls-12vpn-ce-vpnl-cel] connection ce-offset 2 interface Vlan-interfacelO
[PE1-mpls-12vpn-ce-vpnl-cel] quit

[PE1-mpls-12vpn-vpnl] quit

# IiE PE 2.

[PE2] mpls 12vpn vpnl encapsulation vlan

[PE2-mpls-12vpn-vpnl] route-distinguisher 100:1

[PE2-mpls-12vpn-vpnl] vpn-target 1:1

[PE2-mpls-12vpn-vpnl] ce ce2 id 2 range 10

[PE2-mpls-12vpn-ce-vpnl-ce2] connection ce-offset 1 interface vlan-interface 10
[PE2-mpls-12vpn-ce-vpnl-ce2] quit

[PE2-mpls-12vpn-vpnl] quit

4. WikfcE

#5E i FRELE S, 7E PE #4047 display mpls I2vpn connection @4, A LA R T —4% VC
B4, RSN ups

P PE 1 4l

[PE1] display mpls 12vpn connection

1 total connections,

connections: 1 up, 0 down, O local, 1 remote, O unknown
VPN name: vpnil,
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1 total connections,

connections: 1 up, O down, O local, 1 remote, O unknown

CE name: cel

Rid type status peer-id
4.4.4.4

2 rmt up

, 1d: 1,

route-distinguisher
100:1

# CE 145 CE 2 Z[Rftl% ping it .

[CE1] ping 100
PING 100.1.1
Reply from
Reply from
Reply from
Reply from

1.1.2

.2: 56 data bytes, press CTRL_C to break

100.1.1.2:
100.1.1.2:
100.1.1.2:
100.1.1.2:

intf
VIanl0

bytes=56 Sequence=1 ttl=255 time=90 ms
bytes=56 Sequence=2 ttl=255 time=77 ms
bytes=56 Sequence=3 ttl=255 time=34 ms
bytes=56 Sequence=4 ttl=255 time=46 ms

Reply from 100.1.1.2: bytes=56 Sequence=5 ttl=255 time=94 ms
--- 100.1.1.2 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 34/68/94 ms

1.10.5 BLEERRS LG EERVCEZRA

1. A EK
. CE 1. CE 2 4%l VLAN =32\ PE 1§l PE 2.
e PE1MIPE27ZRS S 24 CE 1 A1 CE 2 fil% VC ¥EH:, 2Pl CE 1 Ml CE 2 2 i1 — 24

SO T P 4 A 3
2. tAME
E1-12 ECEEMRSS LA LI VC EHEW
PE 1 P PE 2
Loop0 Loop0 Loop0
Vlan-int23 Vlan-int26
Eth1/1 Vlan-int23 Vlan-int26 Eth1/1
Maitini T
Vlan-int10 Vlan-int10
CE1l CE2
K% o P33k e o Pk
CE1 Vlan-int10 100.1.1.1/24 CE 2 Vlan-int1l0 100.1.1.2/24
PE 1 LoopO 192.2.2.2/32 P LoopO 192.4.4.4/32
Vlan-int23 23.1.1.1/24 Vlan-int23 23.1.1.2/24
PE 2 Loop0 192.3.3.3/32 Vlan-int26 26.2.2.2/24
Vlan-int26 26.2.2.1/24
I METE
(1) FM#ECE1
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# NIER: PE 1118210 Vian-interface10 it & IP ik,
<Sysname> system-view

[Sysname] sysname CE1l

[CE1] interface vlan-interface 10
[CE1-VIan-interfacelO] ip address 100.1.1.1 24

() WEPE1

<Sysname> system-view

[Sysname] sysname PE1l

[PE1] interface loopback O

[PE1-LoopBackO] ip address 192.2.2.2 32
[PE1-LoopBack0] quit

# IE LSR ID, 4 {fHE MPLS.

[PE1] mpls Isr-id 192.2.2.2

[PE1] mpls

[PE1-mpls] quit

# {fifit L2VPN Fl MPLS L2VPN.

[PE1] 12vpn

[PE1-12vpn] mpls 12vpn

[PE1-12vpn] quit

# 2 JR{fife LDP.

[PE1] mpls I1dp

[PE1-mpls-1dp] quit

#lilE PE 15 PE 2 #57 LDP i fE 451

[PE1] mpls 1ldp remote-peer 1

[PE1-mpls-1dp-remote-1] remote-ip 192.3.3.3
[PE1-mpls-1dp-remote-1] quit

# 0B P 99% 0 Vlan-interface23, 7rIt#% 10 Ffiifg LDP.
[PE1] interface vlan-interface 23
[PE1-VIan-interface23] ip address 23.1.1.1 24
[PE1-VIan-interface23] mpls

[PE1-VIan-interface23] mpls ldp
[PE1-VIan-interface23] quit

# {1 PE 1 11217 OSPF, T #3. LSP.

[PE1] ospf

[PE1-ospf-1] area O

[PE1-ospf-1l-area-0.0.0.0] network 23.1.1.1 0.0.0.255
[PE1-ospf-l-area-0.0.0.0] network 192.2.2.2 0.0.0.0
[PE1-ospf-1-area-0.0.0.0] quit

[PE1-ospf-1] quit

# {E3H: N\ CE 1 194% 1 GigabitEthernet1/0/1 A E RS S, 614 VC &,
[PE1] interface gigabitethernetl/0/1
[PE1-GigabitEthernetl/0/1] port access vlan 10
[PE1-GigabitEthernetl/0/1] service-instance 1000
[PE1-GigabitEthernetl/0/1-srv1000] encapsulation s-vid 10
[PE1-GigabitEthernetl/0/1-srv1000] xconnect peer 192.3.3.3 pw-id 1000
[PE1-GigabitEthernetl/0/1-srv1000] quit

1-35



[PE1-GigabitEthernetl/0/1] quit

3) KEP

<Sysname> system-view

[Sysname] sysname P

[P] interface loopback O

[P-LoopBackO] ip address 192.4.4.4 32
[P-LoopBack0] quit

#BCE LSRID, 4JR{ffE MPLS.

[P1 mpls Isr-id 192.4.4.4

[P]1 mpls

[P-mpls] quit

# 2R {fE LDP.

[P] mpls Idp

[P-mplIs-1dp] quit

# WL 'E % PE 1048211 Vian-interface23, fEltE: 1 F{#if#E LDP.
[P] interface vlan-interface 23
[P-VIan-interface23] ip address 23.1.1.2 24
[P-Vlan-interface23] mpls

[P-Vlan-interface23] mpls ldp

[P-VIan-interface23] quit

# Wl 'E % PE 2 (148211 Vian-interface26, fElt#: 1 F{fifE LDP.
[P] interface vlan-interface 26
[P-VIan-interface26] ip address 26.2.2.2 24
[P-Vlan-interface26] mpls

[P-Vlan-interface26] mpls ldp

[P-Vlan-interface26] quit

# {1 P 111817 OSPF, HF#r LSP.

[P] ospf

[P-ospf-1] area O

[P-ospf-1l-area-0.0.0.0] network 23.1.1.2 0.0.0.255
[P-ospf-1l-area-0.0.0.0] network 26.2.2.2 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 192.4.4.4 0.0.0.0
[P-ospf-1l-area-0.0.0.0] quit

[P-ospf-1] quit

4) HKEPE?2

<Sysname> system-view
[Sysname] sysname PE2

[PE2] interface loopback O
[PE2-LoopBackO] ip address 192.3.3.3 32
[PE2-LoopBack0] quit

#ILE LSR ID, 4 )4ffifE MPLS.
[PE2] mpls Isr-id 192.3.3.3
[PE2] mpls

[PE2-mpls] quit

# flifE L2VPN Fl MPLS L2VPN.
[PE2] 12vpn
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[PE2-12vpn] mpls 12vpn

[PE2-12vpn] quit

# 2R {fE LDP.

[PE2] mpls I1dp

[PE2-mpls-1dp] quit

# W E PE 25 PE 14 LDP R4l

[PE2] mpls ldp remote-peer 2

[PE2-mpls-1dp-remote-2] remote-ip 192.2.2.2
[PE2-mpls-l1dp-remote-2] quit

# WC B ERE P 194210 Vian-interface26, 7E1K$% 1 _EA#fE LDP.
[PE2] interface vlan-interface 26

[PE2-VIan-interface26] ip address 26.2.2.1 24
[PE2-VIan-interface26] mpls

[PE2-VIan-interface26] mpls Idp

[PE2-VIan-interface26] quit

# ¥ PE 2 11817 OSPF, T3 LSP.

[PE2] ospf

[PE2-0spf-1] area O

[PE2-0ospf-1l-area-0.0.0.0] network 192.3.3.3 0.0.0.0
[PE2-ospf-1-area-0.0.0.0] network 26.2.2.0 0.0.0.255
[PE2-0spf-1-area-0.0.0.0] quit

[PE2-0ospf-1] quit

# {EHEN CE 2 [9#11 GigabitEthernet1/0/1 F - IE45 L], FAIHE VC .
[PE2] interface GigabitEthernetl/0/1
[PE2-GigabitEthernetl/0/1] port access vlan 10
[PE2-GigabitEthernetl/0/1] service-instance 1000
[PE2-GigabitEthernetl/0/1-srv1000] encapsulation s-vid 10
[PE2-GigabitEthernetl1/0/1-srv1000] xconnect peer 192.2.2.2 pw-id 1000
[PE2-GigabitEthernetl/0/1-srv1000] quit
[PE2-GigabitEthernetl/0/1] quit

(5) M#HCE2

# MR PE 2 ({18 1 Vlan-interface10 it & IP Mkt
<Sysname> system-view

[Sysname] sysname CE2

[CE2] interface vlan-interface 10
[CE2-VIan-interfacelO] ip address 100.1.1.2 24

4. WirE &

# 1L PE1 F&FH VCEREMGER, WRIERIEY T4 L2VC.
[PE1] display mpls 12vc

Total Idp vc : 1 1 up 0 down 0 blocked

Transport Client Service VC Local Remote
VvC 1D Intf 1D State VC Label VC Label
1000 GE1/0/1 1000 up 8193 8192
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#1E PE 2 LB LIE 3] VC R

[PE2] display mpls 12vc

Total Idp vc : 1 1 up 0 down 0 blocked

Transport Client Service VC Local Remote
VvC 1D Intf 1D State VC Label VC Label
1000 GE1/0/1 1000 up 8192 8193

# CE 145 CE 2 Z[Afth% ping i
[CE1] ping 100.1.1.2
PING 100.1.1.2: 56 data bytes, press CTRL_C to break
Reply from 100.1.1.2: bytes=56 Sequence=1 ttl=255 time=90 ms
Reply from 100.1.1.2: bytes=56 Sequence=2 ttl=255 time=77 ms
Reply from 100.1.1.2: bytes=56 Sequence=3 ttl=255 time=34 ms
Reply from 100.1.1.2: bytes=56 Sequence=4 ttl=255 time=46 ms
Reply from 100.1.1.2: bytes=56 Sequence=5 ttl=255 time=94 ms
--- 100.1.1.2 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 34/68/94 ms

1.11 # R E $HiR 245
1.11.1 BCERAHEEPIngA

EIRUR
L2VPN L& 5, Ping ik, #F VCARE, KILVCIREN down, Remote ik JTCHE
S
VC ARZS K down mJ & DAL A 9 iy ) e R AN — L,
3. AR TFE
(1)  EFEARLGF I PE B LS R AR R — 30, W RN E 1 B R R —FE, 1518 oM o
IOEaE it
(2) KrAPim LTS CRCE TR SR, IE O i PE bk i A e i 6 AR g ik o G SR
VAT HC 320 St 0 A8 A B A P B A, TR PP i ST R LA R 2 i e S A B
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1.1.1 MPLS L3VPN#i£

MPLS L3VPN /& 45 $2 it i VPN i 7 £ b —Fh kT PE 1) LAVPN 2K, ‘eff ] BGP 7k 454

BERTE T & A VPN B, Al MPLS ZEAR 2534k v i T M _E#5 % VPN R 3C.
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TR 22 1R Y FH
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E1-1 MPLS L3VPN 2H[

VPN 1
Site 1

Site 4
VPN 1

CE 1 PE BI%I) 73 3= BLE AR M 5 $R AL 7 5 H P B BEYG [, CE A PE & W8 B 3 [l i 5t .
CE %4l H & — Gkl gs, 4 CE SHEAMIEN PE f AKX KRG, CE A 51 VPN % ik
fighy PE, JFM PE 223z VPN [ tH. CE 5 PE Z [AM{{i ] BGP/IGP AZ#ei% th{ &, o nT LAE
FERAS B

PE M CE %3l CE A M) VPN i {5 B 5, il BGP 5H'e PE &8#: VPN M 15 & . PE M H &%
Y 58 FHEAHER VPN W8 {5 B, A RS R M4 h KT VPN B H .

P ¥ thas L4 2] PE (0% tH, A2 T AT VPN B s B

M7E MPLS ‘B T-M _FA&% VPN &, A PE 4 Ingress LSR (Label Switch Router, #32548
ek higs), Hi0 PE Mk Egress LSR, P % hi#$ ik Transit LSR.

1.1.2 MPLS L3VPNBYEA#EA

1. Site
TEN4H VPN I 48 242 3] “Site”, Site (i) 8 X AT LU NI JUAN 7 T P A«
o Site IR T A B4 IPEMMEN—4 1P 245, JH, X4 IP RS P & A 75 i ik

SR T Y 2% S5
e Site MR ZMIEBRAHIGIN KR, MALHILE, REERZEEIL T A Site &
Fr L BT EA AT

e —ASite T A LUE T2/ VPN, #52, — Site ATLUE T4 VPN;

e Siteiliil CE&EH: FIRFSFLAL R N4, — A Site ITLLELS £ A4~ CE, {H—/>CE HJ& T— Site.
X T2 A ERR [F]— ISR A i I 24 1) Sites, T 1 € S, w] LLEEEAT TR0 AR RS (set),
HA I8 TAHIREE & (1) Sites 2 18] 4 Reil i ik 55 32 s 2 B, XMEES 5L VPN,

2. it = EES

VPN & — MR L, AR VPN A2 B A ik ya #, Ry k=3 a) (Address
Space).
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ANJE VPN [tk 25 e v G2/ — @ e N 4, tbfn, VPN 11 VPN 2 #5344 7 10.110.10.0/24
W Bk, XA AE T sk R S (Overlapping Address Spaces).

3. VPN {5

7E MPLS VPN #1, AJA] VPN 2 8] [ b b 2538 5 VPN 5241 (VPN-instance) 23,

PE Jy BLEEAHIE Y Site 7 H4EP VPN 5245 VPN S Fh 4w 25 5% 1. Site 1) VPN A% 53 0¢ 2281 8% i 3t
). an—A Site FHGH P EINE T 24 VPN, % Site i) VPN 5241 o CL R BT A 1X 48 VPN 1
= H

H/oho

ARIE VPN B8 At Fl 2430, PE _EREAS VPN SEBI AT AR AT 1) #% h K F0 LFIB (Label
Forwarding Information Base, #r25#:Kk %),

HACKUE, VPN Sl (s Baih: bRSRK AR, IP g, 5 VPN SLflg0e 8% 1 L% VPN
S R RS B . VPN S (145 45 B AL 4% RD (Route Distinguisher, B AR IR B H I g%
W R AR

4. VPN-IPv4 it

f£4; BGP JLikIEMAb M2 [ &K VPN I h. i VPN 1 Al VPN 2 #fdH] T
10.110.10.0/24 W Bk, Jf45 F & A T —4c AT B i, BGP # R s e irp— 458K i,
M3 24 5 —A VPN 1% i & 2K .

PE i H 5 2 A1 ] MP-BGP K& Aii VPN . FHEH VPN-1Pv4 Hihb ik fig g bk () 851
VPN-IPv4 HuhilE A5 12 A7, A 8 FHTHIRDA 4 F 5 1IPva Mk argd, 40 & 1-2 Fir.
E1-2 VPN-IPv4 it 454y

Route Distinguisher (8 bytes)

\ 4

<
<

2 bytes 6 bytes 4 bytes

Type Administrator subfield Assigned number subfield IPv4 address prefix

PE M CE IR EINF 18 IPv4 B ih )5, 75 B IX SeFAI VPN B 1 R A 45 X it PEo AR 8 H ko7 v

ST I A X S B RD BRI

SP [ LIS AL RD, fHLZIRIE RD (4R —tE. 1XFE, RIER B A FIRSH LR VPN

R T FIFER IPv4 sk =¥ (8], PE #% FH At T LR &% VPN R A AN R 6 H

B PE _EA&RAS VPN SEBIRELE L 11/ RD, BUARIIERE R — CE i th &8 4d FAH IR RD. RD

0 [ VPN-IPvA4 HiikAH > T4 R ME—) IPv4 Hiudil.

RD FIAE A IR —/NREE 1) IPvA §TEE, il 2 ok 4R E— 11 VPN IPv4 Fi4s .

RD 8# /&5 HIG R4S (ASND HHOCH), fEXFMEDL T, RD & H— A\ RS S M—AMERIE

YIp; B 25 1P HhEAROCH), TEXFHELL R, RD & —A IP Huhk A —AMT R 4L %

RD A3 = Fiigal, it 2 4 1 Type FBUX 5

e  Type i O, Administrator 7Bt 5 2 771, Assigned number 7Bty 4 7747, %4
16bits 1174 54t 5:32bits H /7 [ & X #ilun: 100:1

e  Type k11, Administrator 7Bty 4 75, Assigned number 7Bty 2 741, kA h:
32bitsIPv4 Hikik:16bits H 7 H e XET-. Flln: 172.1.1.1:1
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e  Type & 21, Administrator FZBt Y 4 7717, Assigned number B f 2 AT, kAN
32bits HIGE ARG T 16bits /7 HE XY, HP AR RS SH/MEN 65536, fl40:
65536:1

ARIE RD (4 JRiME—1E, J R ERE Administrator 17 BE & B VAT AS S EiAAAT 1P Mkl

5. BGPY R EKE 1%

(1) VPN Target &t

MPLS L3VPN filiJ[f] BGP ¥ £ 4l {& )& t——VPN Target ({154 Route Target) >K+i VPN #

F R R A .

PE % H#% F1 VPN SE#145 P25 VPN Target J& 1k :

e  Export Target J&It: 7EAM PE K5 H O EHAZEAZEN Site 2231 VPN-IPvA ¥ i & A 25 H:
‘B PE ZHi, hIXLE ik E Export Target J& 7

e Import Target J&VE: PE 7EB 3L e PE 28 KA VPN-IPv4 % i, K dL Export
Target J& 4, HAM4EMS PE L VPN 2411 Import Target J@ YEVCECES, A0 8 diin A\ 2
FHE IR VPN 2%t

e it, VPN Target JE&PEE X T 4% VPN-IPv4 % i n] LA WELY Site Friellc, PE B 188 i) Lg%

IR Site 32K I H .

5 RD 2481, VPN Target 145 = Ffrig =

e 16bits A &% 5:32bits H 7 A LT, Fll: 100:1.

e 32bits IPv4 Hhihil:16bits HI 7 & XY, #iln: 172.1.1.1:1.

e  32bits HIG RS 5 16bits A/ Hw XEy, LM AR RS S m/IMEN 65536, filUl:
65536:1.

(2) SoO &tk

SoO (Site of Origin, ¥ i) & BGP [W—Md R BIRJEYE, HIKRbRIRES t i IR ah s 2o B A A

S So0 JRVERIEE th & AT 4 So0 472 il . AS 42N, Jlid SoO @k LBk A &

RAT % e I AR ST i A ml ke, kG ke AR IR

SoO JEtEH =kt

e 16bits [1VA R4:5:32bits [/ A& X807, Hiltn: 100:1.

e 32bits IPv4 il 16bits H /7 F @ M, #ilan: 172.1.1.1:1.

e 32bits H R 5:16bits M A e Xy, Hh A\ RS S &/MEN 65536, -
65536:1.

Z s

535 d R 44—/ So0 Bk,

6. MP-BGP

MP-BGP (Multiprotocol Border Gateway Protocol, 2 tpiSUA S ML) 7E PE i fHa% 2 AL 5%
VPN 4 iifs S e MP-BGP [n) FAfEss, BEnT LASCRAE S 1Pv4 Hihibjg, OnT DASCRE At ik
% CLban VPN-IPv4 Hitilbjge) . A MP-BGP BEAfifR VPN A % 1 S AE VPN N & A, XS T
MPLS VPN f i [8] ff1 384 o
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7. B M (Routing Policy)

FEIE A Y B R AR ] VPN %t AT R 3EA E, G SR 2 SRS M ) VPN B G 5|
AMURAT, ] DM T ) Bl 7 ) 2 H SRS

T 10 % R SRR ARE % 1) VPN Target J& P — 2Pk JEnT 51 N3] VPN SEBI % b, o] DU 44
W INF e TR A A6 78 R % Eh 17T D77 ) 85 El SR D) ) LA 248 A i 0 270 2 v 1) 1A A 5 1R %
VPN SEGIGIEESE R, AT LGP 75 75 2L BN 7 1) B 5 1) 1% P S

8. h%E & (Tunneling Policy)

B SR FH T R 2h s s VPN S8 R ST A5 F AR % 3

B SREME T PTIE TG, VPN SEIAIE se s, Bt nT DARC B PR IE S n . ShATHOL R, &I LSP FgiE
—>CR-LSP F&il ({0 5 7 e RebsiE, a4 1, RUREHT 8. 5ok, BEiE sk
SR — AS A ZE 3

1.1.3 MPLS L3VPNHIIRICE %

FEHFEAR MPLS L3VPN N OV FEESIHE L), VPN HOSCH: ke K W 20528 5

o 2 (WMD) FRBAEETMNEBTAH, 58 PE Xt PE f)—4% LSP. VPN 3¢
R X ZhR%E, a] LAY LSP 134 %) i PE;

o 2 (W) PN PE B3k CE N, 50NV RIEAS Site, Bh #F HAik
—8b, BIAME—A> CE. XkE, XFii PE ARG N EAREE AT LLEk 28 AR SCHIBE 1,

FERIS R, & TR —A> VPN IS Site 82 Al —A PE, IXFE IR T BN TE W] 2155 5% ity

CE.

PL B 1-3 i, Ut BIVPNHR ST K -

E1-3 VPN ik XEATERE

Site 1 CE1l CE2 Site 2

uuuuuu

2.1.1.1/24 N\ PEl JEmmpmyw 0 Q@ 1.1.1.2/24

nnnnnnnnnnnn

Layerl
Layer2
---------- » Layer2 > =|| 1112 I
1.1.1.2
1.1.1.2

(1) Site 1 ZH—HRMAES 1.1.2.2 1 IP R, o CE 1 KR U AIES PE 1.

(2) PE 1 MBI SCRITE 310 b H ik A4k VPN Szl 2635, VCEC R Bk SciE k25, [FHT B
W Z TN P ARAE o

(3) MPLS MR SCHIAMNERRSE, W4k AL S| PE 2 (RSCAERIA PE 2 7 —BkE 4 4 7
BIANERRZE, NS WNERE) .

(4)  PE 2 R4 N EFRZEATH bk 25 $8 VPN S8 3T, 1 7 1l ST 4 1, K4 S0 K &2 CE 2,

(5) CE 2 R4 1EH 1 1P 3 A B i ST AL IR 3 H )b o
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1.1.4 MPLS L3VPN}y M £& ety

£ MPLS L3VPN k&, difiid VPN Target J& P2 ] VPN 2% i1 AL Site 22 18] A AT AL .
VPN Export Target £ Import Target (1% & A H AT, I H AR ] DL B 2 AN, GEW S R 35 1) VPN
Vil TSI A VPN 4 5 4.

1. BARMVPNAR 7T E

RIS OL R, —A VPN S A P S s & R B, A B2 M Be R A T s ), VPN
(6 PIASBE SATAT A VPN LASM T 7 38 4

ST IX PP, 5 E A RS VPN 23— VPN Target, 15 4% VPN [#) Export Target Al Import Target,
JFH., 3t VPN Target A g HAl VPN AT H] .

E1-4 EAR VPN ERAE

VPN 1 VPN L: VPN 2: VPN 2
; Import:100:1 Import:200:1 :
Site 1 Site 3
Export:100:1 Export:200:1

CE CE
Site 2 2 VPN 1: Site 4
Import:200:1 Import:100:1 I
VPN 2 Export:200:1 Export:100:1 VPN 1

76 B 1-4 H1, PE_ VPN 1 43 BL VPN Target{E 4 100:1, 4VPN 2 43 AL iIVPN Target{E 4 200:1.

VPN 1 [{jiA-Site [Alrf LLE V5, VPN 2 [ A-Site [Al ] ELE 15, {HVPN 1 FIVPN 2 [¥jSiteZ

[FJANBEH. T

2. Hub&SpoketH W 75 %

WURATHEAE VPN P g oy 5l e et ,  JLE P B U5 A el vhoon U T 45 v e AT, AT B

i H] Hub&Spoke 4175 %<, AT SE I H /Lo 150 £ 0F 1y S 8¢ 4 2 8] FR) FL U REAT M 428 M I 8 45 Dy e o

T IXFP M, FHEEE MR VPN Target, — %7 “Hub”, 75— %R “Spoke”.

% Site 7 PE L) VPN SEH41 (1) VPN Target B & Iy -

e i%EH; Spoke il 1 (Site 1 1 Site 2) [1) Spoke-PE: Export Target & “Spoke” , Import Target
J “Hub” ;

o & Hub 3T (Site 3) ) Hub-PE: Hub-PE 7 f M A%, —ANH T34 Spoke-PE
RRHIE H, VPN SZ6F) Import Target & “Spoke” 5 55—/ T+ 11 Spoke-PE & Aii 4% i,
VPN =241 /) Export Target & “Hub” .
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E1-5 Hub&Spoke AR A £

Spoke-CE

VPN 1:
Import: Hub
Export: Spoke

VPN 1:

Import: Hub
Export: Spoke

VPN 1-out:
Export: Hub

VPN 1-in:
Import: Spoke

£ |4 1-5 ', Spokeufi 5 A 1A 8 I Hubt /b AT (B Sk Bzl Site 2 (135 H1 7 Site 1 )&

AT

e Hub-PE g U T Spoke-PE K Aii ] VPN-IPv4 % i
e Hub-PE &Aiift) VPN-IPV4 % 6% 4 A5 Spoke-PE #24i;
e Hub-PE ¥ M Spoke-PE 2% 51| (1) th & Ai

Hub % s Vs .
o [T Spoke-PE [¥] Import Target & £ A~ 51L& Spoke-PE [#] Export Target J& ¥E A1, Ak,
fEE P Spoke-PE 2 [A] AN B K AT VPN-IPv4 % /1, Spoke ¥ 2 [0 ANGE HHE H.T .
3. ExtranetAM A X
WER—A~ VPN H P A B4 A VPN [l s BEU 45 JEAC VPN I - Jj i), mT LA A Extranet

T %

A1

“H =S

fi, Spoke-PE, [Mitt, Spoke i x5 i) v LE Rk

WFFIXFRZAR, WA VPN F5 805 R =20k i, T1li% VPN [#) Export Target 242G & 7F =2 vk
U VPN 24 (#) Import Target 1, 13 Import Target @AZ540 & 7E 3L 55k 5 VPN 5245 () Export

Target /1,



E1-6 Extranet AR AZE

VPN 1

VPN 1:

. Import:100:1
Site 1 Export:100:1

Site 2 VPN 2: VPN 1:
Import:200:1 Import:100:1,200:1
VPN 2 Export:200:1 Export:100:1,200:1

76 K 1-6 ', VPN 1 [fJSite 3 REfAS VPN 1 AIVPN 2 1Jj 1] :

e  PE 3fEWH:5% PE 1 M1 PE 2 & Aiff] VPN-IPv4 i 1,

e PE 3 &AM VPN-IPv4 % A5 4 PE 1 Fl PE 2 %25

o JETLLEWAL, VPN 1 Site 1 F1 Site 3 Z AW I, VPN 2 1) Site 2 fl VPN 1 1] Site 3
Z HIRENE Ho Vs .

PE 3 RAEM PE 1 #0i8) VPN-IPVA % & Aii4h PE 2, HAEM PE 2 #2001 VPN-IPVA % & Aii

25 PE 1 (IBGP 2B a2 K 14 H B2 A ST RIEL M I IBGP 48)%), DAk, VPN 1 (¥ Site 1 i1 VPN 2

1] Site 2 Z [HJANRE Vi

1.1.5 MPLS L3VPNBYEEH{EE %%

fEHEA MPLS L3VPN 4111, VPN % 15 B K & A & CE Fl PE, P it 2% U 4ES &1 R 1% i
ANFTETRAT] VPN B 15 B . PE B e th U4y 5 ¢ HEAHIEN VPN [ S B, ANged
7 VPN 1. K, MPLS L3VPN M4 HAT KA al 47 ek .

VPN ¥t {5 B R A T R HE =35y AHh CE #IA D PE. A PE 0 PE. H 1 PE $iz i
CE. 5ERX =75, Al CE Higln CE A @ v iA i, VPN FAM Bt 15 B R 708 T M
KA.

RIS BT IX = ER A AT

1. A CEZ| N OPERBEHIE 23Xk

CE 5 HHEAHEN) PE JALABBR R T, AU /) VPN 2% R A4 PE.

CE 5 PE 2 [aa] LIl ## A& 1. RIP. OSPF. IS-IS. EBGP % IBGP. JGitfli M Ah i th b,
CE kA% PE WIS ZFrUER) IPv4 B H .

2. A\OPEZIH APERRHIEEX

PE M CE 225 VPN % thifis BUG, X sekrift IPv4 % 4 i RD AT VPN Target J& 1, /£ % VPN-IPv4
HEH, AR CE G VPN SRR i b, JFfilk MPLS 2y 73 FUFA I 4545
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116

AH PE it MP-BGP #1 VPN-IPv4 %tk Aiigs i 11 PE. 1 PE #l4ls VPN-IPv4 # Hi ) Export
Target JEPES A O 4EP ) VPN sS4 Import Target J&PE, v & A8 1% 5 N2 VPN S 1) %
R

PE Z [JE I IGP SRARIE P 8 iy i o

3. HAPER|mixCEMERE Rk

o CE H 2R T LU PE %2>) VPN #H, ffEFSEK M. RIP. OSPF., 1S-IS. EBGP
AIBGP, HAM CE B M PE %t BAC Al H

VPN

BRI N R, B A VPN (124 Site Al fE S IEREME IR AS 5102 MRS FEAE R,
BE R ARSI 2 AS. IXFh VPN ESEZ S A6 RGERIN T s Rk #5518 VPN
(Multi-AS VPN,

RFC 2547bis HH 7 =Rtk VPN i 7 5, 4 il

e  VRF-to-VRF: ASBR [Affi /] VLAN #2113 VPN % HH, HFRA Inter-Provider Option A;

e  EBGP Redistribution of labeled VPN-IPv4 routes: ASBR [i]iifiif MP-EBGP Kk 1fi 5 %
VPN-IPv4 %1, WFRN Inter-Provider Option B;

e  Multihop EBGP redistribution of labeled VPN-IPv4 routes: PE [f]iiid MP-EBGP K fiifn%5
VPN-IPv4 %1, th#5% Inter-Provider Option C.

T X I A T AT A

1. ASBRIg{E A O EEVPNIRH

KRR, A AS 1 PE 88 EEAHIE, PE Mt 28 IR & B FTAE A8 RS0 T % th 28

ASBR.

YE ASBR (1) PE 2 [A)18 1o 32 UAHIE , A PE R 4E6T 7 164 B L1 CE WXt 7, Al % 4: 1Y) EBGP

J5 R o R A 1PvA B . ROCEE AS R VPN #R-3C, R Z %k 77 E ASBR 2

T¥) DU SR FH 3 1P 5 % )5

BARNS UL, AN VPN G — X 1 52 0 R, I SRACH: VPN % 4% R
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E1-7 ASBR [E/{FHiZO0%E VPN FEH4EM

{2 0 SEELES S VPN B A SE BT R PIANMES ASBR [ PE 2 AN 15 5 5 Ik gt A TR ik T
o

eser ez /o ASBR 1 PE fR B BT VPN #h, A~ VPN G VPN 241, X
#58 PE L1 VPN-IPv4 % th#cs ik T e k. FEH, IR VPN RGO 3t & T X% PE %
HIER,

2. ASBR[8)i®ZMP-EBGP 4 R & VPN-IPv4 & H

XTI, WS ASBR I MP-EBGP <C# eI H AS [1) PE % H#s #0Ar%E VPN-IPv4

P

¥t R AT FE RT3 o LU DB

(1) AS 100 W1 PE stiiid MP-IBGP J7 sUiEFr%E VPN-IPv4 2% tH & A4 AS 100 [f1321 51 % tH 45
PE, 5URA% KN ASBR PE S5 8% Hi 1 8% H 52 5 585

(2) 1Fh ASBR ¥ PE it MP-EBGP J7 AHtih#4%F VPN-IPv4 % tH kA4 AS 200 [¥) PE (2 AS
200 [MiA St tHAS)

(3) AS 200 ) ASBR PE fi}ifi ik MP-IBGP J5 U FRr2E VPN-IPv4 % tH & Aiizh AS 200 N I PE,
BURATYS K PE S H I v S G s

@ 15t AP

Bl EAHBONE, FHAIL “ZEHR-IPREREET T4 “BGP” .

X7 ) ASBR T ZEXFRZSE VPN-IPv4 B b TR kAL 2, DRI BFR A ASBR 47 2 7 .
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[E1-8 ASBR [8)i&id MP-EBGP % %152 VPN-IPv4 B AW [E

FER YR 1, i i MP-EBGP & A k5% VPN-IPv4 % 4 T ASBR [aJif it VLAN 4% 1145 2 VPN,

KH MP-EBGP 77 I}, 7FEER:

e ASBR Z AN VPN-IPV4 % 1133547 VPN Target i &, Kb, =2#t VPN-IPv4 % i1
% AS RS- 2 R] 75 BRI 6 P AT Heak A5 AR L

o VPN-IPV4 I A HA R AEAERL OO 55 s 2 7], ANREL A M ACH: VPN-IPVA B i, tBANRE S %
A3 G AE LY MP-EBGP 45 {A%5 e VPN-IPv4 i .

3. PE[Ei& I MP-EBGP & f ¥R & VPN-IPv4 B H

T A 48 00 W R 7 AR A% 6 AL 5 1 VPN LN Tk, (HIX PR A48 2 ASBR &5

VPN-1Pv4 2% I YES R AT o 84 AS #RAT KK VPN B 7 2 He Iy, ASBR AR AT REIS A

BELRS D9 25 3E— 254 R PR30 o

iR b3 AT A e ) T S 0 : ASBR ANYESF R AT VPN-IPVA 5 1, PE 22 8] H4ZAC e VPN-IPv4

HEH

PiA~ ASBR ik MP-IBGP [ 4% AS NI PE % 8% & A brs IPv4

ASBR b ARAE VPN-IPVA 2% tH, AHH Z A AN A VPN-IPv4 5 HH .

ASBR fRA7 AS W PE [Fai AR 251 IPvA B H, il 25 45 L8 AS ISR 55—/ 1R R4 1 ASBR

WA PR A IPvA B 3XAE, AT PE FIH O PE 2[R 2 —4k LSP.

ANIE] AS 1#) PE Z [A] 457 Multihop J7 U EBGP %42, 2¢#t VPN-IPv4 2% i .
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E1-9 PE [8)if:3 Multi-hop MP-EBGP % % #Rr%E VPN-IPv4 2% H 48 M) [E]

CE1

AS 200

Multi-hop MP-EBGP
VPN LSP CE 4

FEE YR, W AR NASH IR E AN O #ERR (Route Reflector), HRRIRAETH
VPN-IPv4 B Hi, S5ASIHPEA#:VPN-IPv4 % {5 B . MAASHIRRZ [H] 7 B VPNV JE 4, il

HVPN-IPv4 . B 1-10 iR
E1-10 X RR HIF1E VPN OptionC 7 20 4H M [

Multi-hop MP-EBGP

ASBR 1 ASBR 2

e

1.1.7 EEREER

1. &N
MPLS L3VPN &4t i -~ nl et & — MRS PE LR . IXFMESLT, ArEfoh At s
(Provider Carrier) m{—2¢iz& 7 (First Carrier), JG &M A% ia 7 (Customer Carrier) 1%
THEE TR (Second Carrier). XA IUFR N IZE R IEE R (Carriers’ carriers), &g A1
SP £ 3 =4 SP i) CE.
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RFE RUFR AT e, —Zus B m AT IN S Rus s rER I M s t, RSN ARG

R RIS E AR SO B o RIS R I F P 0 6% R % EH A A DG TS R e A

[FJEES7. BGP a1l AC# o 1K W] LK K ks — 3z 8 1 194 246 v o SE4E 47 1 % b 380

2. 3£

5%@ MPLS L3VPN AHLL, ACEEE a2 X e T — s E 1w PE AN —JU8 T

CE X—#k77:

o WR—YIZET PE L YUz E R CEALTH—NASH, WEAIZmEE IGP ! LDP;

o W RIZEW PE S _RIZER CE N T ARMK AS, WEA]Z HE & MP-EBGP . MP-EBGP
i PE 5 CE Z [MIAZ #e ¥ % th 3 B b %

TRMREDL, CE L#STEZALGE MPLS. JfH, CE LERA &S /M VPN B, HEf15F

ALK b R AT s — SEEE T 0 PE, WA 88 1 PE 2 HAZ e

TYUEE R REFUREIE ISP, BT HEE MPLS L3VPN RS- R .

TS E S IEISPR, HPEATEIZITMPLS, 5CEX[WIZ1TIGP. PE 3 FIPE 4 2 [f)ili il IBGP

ST RIS E R VPN . W & 1-11 Fow.

E1-11 ZRIZERZ ISP

Level 1 carrier

IGP/LDP/Labeled BGP

IBGP

TRIEE R EMPLS L3VPNJIRS IR AL RIS, HPERFEIEITMPLS, S5 CEX [AiZ/TIGPHILDP.
PE 3 FIIPE 4 2 il if MP-IBGP & 1A #e — Uz S R VPN . & 1-12 fior.
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=

E1-12 ZzER 2 MPLS L3VPN BR 124

MP-IBGP

First carrier

IGP/LDP/Labeled BGP

MP-IBGP

==
A =

o R —REE T A ZBAE TR Z A ARG, N EDNE—RE T fo P35 5 A Z 8 E 25 6
5 LSP,

1.1.8 #REVPN

1. =458

FEFEAT) MPLS L3VPN #iA i, iz s i 4E MPLS VPN i T/, ik PE #4324t VPN k%
VPN H it CE w5 Sz 5 i i PE 4 HI%E, #EA MPLS VPN M4, SEHLE T-H P2 VPN A
] Site Z [M 185 . EXMIHOLR, H S ESEE 1P M4, VPN H Gkl 5+ VPN,
SEFRA M, VPN MR IR Z R, B 2 VPN P IR0 R4 24 VPN I,
FEGE IR 7 20 FLERAE I8 I PE o LIECE F P 01K VPN SxX iy s fai o, et 2
S8 PE LA VPN HeE SRR, JFH, R P AT R VPN KR, s SuE s
FIERAE o XA IN T W45 (P08 A, Ay ok 7 A8 SR 22 4 7 T 1) )

R EVPNAE MR S8 B AR T 2, B E 2 AR AR MPLS L3VPNIYPEMICEZ ) {41
VPNv4 ¥, B P CWRIVPNER Y, B ERAS S P AEVPNIE L. W & 1-13 fi
N, P E FMPLS VPN 2% ERTJE VPN AVPN A, 7EH N4 N &1 4r T-VPN: VPN A-1
AIVPN A-2, 127 B PERAIE T F 4% A @ VPN o6 £, A2 5 FVPNIR I 2y . VPN )
CE¥#% (CE1l. CE2. CE7 FICE8) FlizsHPE®X % WAL # 7 VPN 15 B VPN i
H1, AT SEIRA 7 9 465 P4 38 VPN A5 B A5 38
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E1-13 #E VPN M

Customer PE

ZE HMPLS
VPN T

Ss’l
Tt N AMPLS
ROUTER VPN Méﬁ

Customer PE

nnnnnn

VPN 4 2%

2. IHIERREEETE
HRE VPN 1, i S AR I R A -

1)

(2)

®3)
(4)

ZE R PE %45 VPN JI /7 ) CE #4742 H. VPNV4 % 11, VPNv4 4 #5345 1 3B 1% VPN
7R

EETN PE AR VPNVA B 5, OREH S A VPN A5 R, JEB I = 7Eis 8 7 9 2%
L MPLS VPN JE1E, RI¥Ei% VPNvA i B 11 RD SE 4 H 7 B abiz 8 /i 4% VPN [ RD,

A IS 1 0 e bz 7 g 2% VPN () ERT (Export Route-target, 51 HiE& AR R 780038
(9 A JE TE s b . 188 I PE WAALEd P I VPN 15 B,

EE T PE s n) HARIZ E 7 PE W% AT LEHE AT 254 VPN 15 B 1 VPNV4 2 i
HALMIZE HPER AU EIVPNVA B H 5, 5ARIVPNITILEL, SNVPNEKE T B Cif
o, ARG RS B G TVPNCEX % (W1 &1 1-13 HHJCE 3. CE 4. CE5 Al
CE6) : W EHPEMCER A& ZMEIPVA IEH:, HEY HUPvA B WRACEWR &2 [h]
FEVPNVA B, ol id FA MR 2 — AN P MPLS VPN %, 0] CES #IVPNV4 B4 H .

3. B A
K VPN HAR ) 20 U

SCHLT VPN REDifE, W LHEH IZAWHES VPN BS KM VPN, 3ANIEE R
MPLS VPN %

SCHPAS TR 7 AR FRAL R 5 3, B T — VPN I fANTH] Site GG A ES VPN
BOH TR, thn] AASTA

SCREFT P AR VPN I 2 2 I E

IRE VPN SRR THI AN VPN IR R BERIA, P 4R A2 PRI VPN 4105 5K,
SCHLT RO R VPN LU 2 J2 VPN 2 T B DAL PR P B
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1.1.9 HoVPN

1. =458

(1) SRR 5P Y

7t MPLS L3VPN fif# 7 2, PE Wi 58, & 5e M 7 I DhRe: 1502 P SR (4 A1)
ft, XTI PE HAT KRR RG2S HAEA VPN B, A IR0, XHE PE W& LA
KB BAEAERA 5 K e

H A0 28 B2 R R B 4 J2 S 4, o, 33 00 ) L 7R ) S — 2R . A0 2 TR 2
FENZ e WD Z BN, P& IR ZERAK IR R B, 4SRRI k3K

I MPLS L3VPN & —Ff~ P, ST Brfs PE W& IPEREE RN, 24 4% v Badt PE fEdE
REFNAT Y™ Rt 5 THAZAE ) JI AN W28 ) Mk REFN P Rl 52 21 52

tHF MPLS L3VPN ¥ - [ 5 gAY (1) 5y S22 W AR RUAHI R, AE g — AN 2K EFE PE #R2 i 3)
PRAER L, AR T RS VPN,

(2) HoVPN

R TT EPE R R, MPLS L3VPN 54K B2 M ST RS B AR Sy 43 AR

7t MPLS L3VPN 4jil#, 432 VPN (Hierarchy of VPN, fiiFk HOVPN) fiftskJ7 MR, Se8l 17
PE MIIRE MBI 2/ PE W% b, 24 PE RIAFMMAE, IERZRGH, LRER— PE
(T fE o

HOVPN X A 45 s J2 R 1A e 45 T % b i ) RN Mk RE SR vy, TR Ak T IR 2 R PR U 45 TRIAH Y.
BURWRAK, FFE B 7 )2 I 28 A

2. HOVPNAYSEIR

(1) HOVPN [{EA L

E1-14 HoVPN BYEARLE#

76 B 1-14 vh, HESESS 4R MUPE (Underlayer PE or User-end PE, T )/ZPESE il
PE); HELZEUPEI AT MI4% A #5K) ¥ £k N SPE  (Superstratum PE or Sevice Provider-end PE,
FZPESGEE R MIPED
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Z > UPE 5 SPE #i7r =50 PE, JLRSERULSE E—4> PE (ILIfE.

i
HOVPN & PE #9352 0L, Bk, XAPRE AR EA B 4448 A HOPE (Hiberarchy of PE, 4
& PE) .

SPE 5 UPE )43 T./2:

e UPE TZSERUH A6 UPE 4i4 L HEAHEN VPN Site 16 1, HAZES VPN L
‘BIEFE Site [ B ES e AT S8 At UPE b HEAHIE R Site 19 20 Bie N 2825,
it MP-BGP fifi VPN % i1 & #i liAr 2545 SPE;

e SPE THESERL VPN B B KL A . SPE i i UPE #4%K VPN T ik, 35
A FIZEFE Site M H1, SPE ¥ Hf5 B A4 UPE, JH5aihrss. SPE KA s BT
P2 VPN SEB S %t (BER A D, o mT DU it % b SR ms 1t % i 5 8 . Wil /T
PASEIA [A]— VPN TN AN )l m50C2 8] F U5 R4

T LHIANE, X SPE fil UPE RN : SPE WM MR AR, AR, (20 %E

/b UPE Wi i A s A R MERERAR, HEEARES) . HOVPN 740 FIH T SPE HIPERERT UPE

SOEP YN

UL 2, SPE Ml UPE AN FIMES . fE2ANZIRIN PE 5, B2 PE AXT T F 282

SPE, T2 PE #iX¥ FZ#i& UPE.

32 PE MANTKE AL 48 1 1¥ PE S X, nl LAFSE PE JL47 T —4> MPLS M4 .

(2) SPE-UPE

SPE Hl UPE 2 [aliz4T MP-BGP, 7] LLJ& MP-IBGP, Wr] Ll MP-EBGP, XH(kT UPE fil SPE

T E TRl —1 AS.

KH MP-IBGP I}, A T 1 IBGP X544 (A8 %5 ¢ tH, SPE ¥AE ikt &4, #ok B IBGP X

SR UPE 1) VPN %t & A 25 IBGP X454k SPE, {H SPE AMENILE PE M8 i i %

(3) HoVPN i &5

HoVPN #7452 PE k%

o A EXPEWLMEN UPE, [F%—A SPE 4 &#i 142 PE;

o ANEXPEWLIMEN SPE, £ UPE 4 EUH 14 25 PE;

o DL EXFHRE LA KT .

Wi 520 PE (i, #E Lnr LUK VPN JCRRY R 5 i,
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E1-15 7= PE Y@ E

K 1-15 = — N =210 2R PE, ¥t aPEAMPE (Middle-level PE). SPEFIMPEX [f], UL
MPEFIUPEX [a], ¥izfTMP-BGP.

@ ks

“MPE” XAF5{ik R 2 AT AL F1@, £ HoVPN AR + 5f4H MPE,

MP-BGP Jy L) PE kA4 N2 PE _LIFTE VPN %, 4 N2 PE kfi L2 PE ) VPN s2fld 4
% EH BYE e K SRR K VPN B EH

SPE 44 Tix /My 230 PE #ARITAT Site (1) VPN i1, PR i%H 5% UPE R4ed e it Bk
B2 Site [ VPN % i1, %% H /b MPE 19 1% H T SPE 1 UPE 2 |

1.1.10 OSPF VPN¥ &

X i
AP EEANL OSPF 2 VPN $94 &, R E 2T f# OSPF 9k A4nin, H AN “Z BHA-IP %
FRELT F69) “OSPFEE” .

1. PE_ L BYOSPF % 245

OSPF 2N Z I—F IGP U, REAMENLF, VPN %) iiilil BGP X451, %) i A ¥
25 LL OSPF 154 W th bl W AEWS4E PE-CE 2 [0 OSPF, W CE i A
B PE MG BRI E B th s, NI R4 CE A7 BEFIEC & o I HL, W& P 75 28 i % 4t 1 OSPF
BT X MPLS L3VPN fli45, fE PE Fil CE 2 [alfifi il OSPF A LAfRi Ak X Fh & i o

N T A{E PE-CE [Aliz 4] OSPF, PE 4557 F OSPF £ 5244, £ OSPF 5245 55—~ VPN SE4 % MY,
B ML, BhE.

NHEARA4HAE PE-CE [l & OSPF 7 2 T iR i i
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(1) PEHICE [a]ff] OSPF X {5 /ic &

PE 5 CE ZHff) OSPF Xy DUZ AR, At n] DL+ X 3.

7t OSPF VPN # e A, MPLS VPN & T M E At T X % area 0. T~ OSPF £k FIX
Wogs:, NIk, AT VPN ki £F) area 0 47015 MPLS VPN 5T M AH% .

BI: i VPN 3 pif7-/E OSPF area 0, | CE #: A\ PE 2 Jilifi it area 0 53X A~ VPN i s i &+
XEAHIE (af LB Virtual-link S2E8 % 1 1EE) .

(2) BGP/OSPF %X H.

7f PE-CE [fiz1T OSPF )&, PE 5 PE it BGP k&4 VPN i, PE ik OSPF v CE kAii VPN
P EH

XT3l OSPF, EIEPANASE LS SUE T [F— VPN, AR ESHEE T AR BB A% . X,
FE—Nul S 2E R B, A MR AR S o i e XA AR EE T 8T i s 1 OSPF
B EH PRI, ROk T e JRUA AT DL i 1 Y 4% A L ) R

H AT OSPF ] LA vl b3k i) i, T8 3@ ML E , 1817 OSPF (AR S pi 2 [R 48 I 1 e B A E
(1) IXHY:, PE 2% tH A8 A0t OSPF 2% HH A5 BN it i 15 e il i — 40 B G AHIE - 3% T M 45 8 BTl OSPF
(R S A A 2L

DL 5 1-16 SAf9l, PE 1 FMIPE 2 ifiiEMPLSE TMAHZE, CE 11, CE 21 fICE 22 #iJ& T"VPN 1. &
WK BT A % s e TR — M, BICE 11. CE 21. CE 22 J& T-[il—/OSPFi (OSPF domain).
VPN 1 8% R A Fem] LUHEIA b E5E7E PE 1 ¥ CE 11 (¥ OSPF % 5| A\ BGP; $X it
BGP #ix Lt VPN % H & Az PE 2; 7€ PE 2 % BGP ¥ VPN % /15 A3 OSPF, i & Afi%h CE 21
F1 CE 22,

[E1-16 OSPF #£ VPN H1aY{EH

VPN 1 VPN 1
OSPF Area 0 OSPF Area 1
Site 1 Site 2
MPLS backbone
VPN 2 @%2X< VPN 1
OSPF Area 1 OSPF Area 2
S Site 3

WAL FARYER) BGP/OSPF A2 Hid i, PE 2 ¥4t BGP VPN i il ik Type5 LSAs( Rl ASE LSAs)
KAi%y CE 21 Ml CE 22, {H CE 11 5 CE 21. CE 22 &[]l —/> OSPF 4, "&AI1=2 a1 1 A& A v
%A% Type3 LSAs, I X 455 8] #% 11

b TR IR ), PE AT M 50 BGP/OSPE &2 H i i (fj#kh BGP/OSPF H 44k 1))
A8, KA M—A~ Site 2| —4> Site IS H, B 5 HIER) AS-External 8 HIETIX 4>, IX
— PR BGP M B, #E T Lbs i OSPF @ EfE B
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ESZHLF, kA OSPF 847 — /N AlHC & (13 ID (Domain ID). —fai: H4&4 VPN S
KW 25 T KT AT OSPF SEAG L4 e —MH R 38K 1D, B2 #8482 ()3 1D X FEAE I ) BGP
(1) VPN % I, 3850 1D AH R 2K 1 [F]— VPN SEH 1) 2% i o

(3) & B ERIIAS I

i PE 5 CE 2 [WiEil OSPF 5 T X404, HIH—4 VPN 44 (Site) &E#FZANAH PE.
KRG OLT, 24— PE IS LSA [ VPN 3 g% Al N MPLS/BGP %%(1) BGP VPN g% (I, LSA 7]
REA 0 —A> PE $IR, 1 Bl i #h

N T B IR A R, 5T N MPLS/BGP 2421 /) BGP VPN i1, I8 PE 5 CE [0)J2 Filiid OSPF
BT X EAHIE, PE 74 Type3 LSA I, #iss i Ebri&if DN. PE % th#% 1) OSPF MR /R AT %
i, 20 DN B4 Type3 LSAs.

Wk PE 5% n) CE KAi—4>k HH& OSPF ¥k, W PE MW A O ASBR, JFR %k H
{E4 Type5 LSA KAf.

2. OSPF{hEE

WO, BGP XAk M@ BGP # & BIKJEEAE MPLS VPN 1M FA&ZE s . )
—¥# PE 24710 OSPF AR k464 ok /L ) PE %1 CE 11 Type3 summary LSA, JX %6y £ [X
S0 %

n B 1-17 froR: fEOSPFIMPE-CE&E 42, [W—NOSPFIX I3 WA SitelE #: 2 A M WPE, P4
Site)& T [/—ANVPN, ‘B2 A4 X N OSPFR (backdoor link). XFEGH T, EitPE
ERE AN Site R84S U W IX 5 F] % i1 CInter-Area Route), T AL 2% T4 1 backdoork 1%
X %t (Intra-Area Route), A4 OSPFAIE.

E1-17 Sham-link B REE

Sham-link

MPLS backbone

ROUTER 4

OSPF Area 1 A Pl OsPr Area

VPN1 e VPN 1

RS E VPN SR 2 T backdoor B R, TIAEE T A T REGIX ), ) LA
PE ¥ H#s 2 [H% 7. OSPF {fhi%#: (Sham-link), £k MPLS VPN BT M i H L p A OSPF
DX 35k P 2%

Sham-link {4 XA 11— 4 AUE AUBERS, B 7E Typel LSA R Ao /AT LAIE iof 1 2 15 e 1
Sham-link i backdoor &% 2 [A] JE4T 1% % «

Sham-link 5 &M A~ VPN S 2 [ (R 5ERE, RF> VPN S a2t —A> Sham-link [ 3
bk, Bt PE et B VPN Huhb=S [ ) — AN 32 {7 #ERS Y Loopback # A Hhik. [{]—/~ OSPF
HEFER Sham-link AT LUIG T S i ok, {HAS[E OSPF BERE A AEIIAT P9 4% bt A ik 58 4 M A 1)
Sham-link,
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Sham-link (#3555 Huhik 4% BGP 14 VPN-IPv4 il & Ai . Wik il 7 Sham-link, ‘&l A GEH
LA VPN-IPv4 % B (4 5 I\ 2 BGP.

Sham-link 7] LFEATAT X BKAL # . Sham-link 75 Z2F TECE, JFH, Ay VPN L] 2 2 A7 2
Sham-link H [#) ik 1 8% i

Z
At & OSPF thik 0T, 5 % /£ PE LA E BGP 3| A OSPF ¢4 #2M #4 W , {2 R 46.Fe & OSPF 5| A BGP
By, TNAF| ARG IRK,

1.1.11 BGPRIASSE#FISo0E %

7€ MPLS L3VPN ', #iit PE Al CE 2 [0iz1T EBGP, 1] BGP [l AS ‘S IRk, Hyfx
TR E G BN IERRI%, 75 B B B AN IR R 0 A FCAS [FI ) AS 5.

WP B CE 2 AR AS 5, 5N %4 PE _LHECE BGP [ AS S8 Thft . LTt & BGP
(R 1S, 70 A i B 0

{fifE T BGP [ AS S #Ihfe)5, 4 PE ¥R e X4k 1) CE KAk i, an st AS_PATH
5 CE A AS 5, Rk PE (1) AS ‘5 J5 FF R AT

i
1246 BGP 9 AS S H#3h48)5, PE 613t MM FTAT ik 243809 CE EHALFA B, Faf
KL 4 AS_PATH Bl LR LN A 4%

E|1-18 BGP AS S&#:#0 So0O BN ATRE

AS 100
MPLS backbone

EBGP_Update: 10.1.1.1/32

. « -
EBGP_Update: 10.1.1.1/32/, ~_AS_PATH: 100, 100

VPNv4_Update: 10.1.0.0/16 =
AS_PATH: 800

RD: 10.1.1.1/32
AS_PATH: 800

7t E 1-18 v, CE 1 FMICE 2 #i HHAS*5 800, 7EPE 2 bfiifigst*/CE 2 AS T H#Thfg. CE 1
K HUpdatefs A MPE 2 K A4 CE 2 Itf, PE 2 KILAS_PATHH 175 5 CE 2 #H[H ASS 800,
A E R H CIMASS 100, XFfE, CE 2 @t n] LLEMEMCE 1 s s B

PEAE AN A4 M2 A — 3l s 2N CER, 8 1-18 HHICE 2 FICE 3, fiHIBGPIMAS 5 & it
hig, S8 hMEE. a8 1-18 R, (FREE X CE 2 AS S #Ihfe )5, CE 3 KA &
WMIIPE 2 FICE 2 fH X kAT EISite 2, FHUH K. ML, WITTEPE 2 EXICE 2 FICE 3 %2
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FAD 4% e P B T SR, A ) B A InAH R SoO S v, mT BAB IEPE 2 ¥4 CE 3 A 1) i 5
UGRIECE 2 Kk Ai%;Site 2, BEHER HINEE .

1.2 MPLS L3VPNEBELEEN

#1-1 MPLS L3VPN B BE &

FEEE5S e T 157 BR
Wl & JEAMPLS L3VPN 1.3
P & 5 VPN 14 SEMFEAMPLS L3VPNECE 5, HIw] S28),
o T MPLSE A R 1] 5. VPN 45
FEE A VPN 15 01 53— LeR R (MPLS L3VPN 4L ™
Tt = HoVPN 1.6 TEE, FInEBIRVPN. IREVPNE, BT

Bl & I AMPLS L3VPN4R, i T SRR AH

fic B OSPF 4% 17 BT REAT A ) I
fic & BGPIIASS Z i fSoO & 1 18

1.3 BEEEZAMPLS L3VPN
1.3.1 EZAMPLS L3VPNE B L&

fit & MPLS L3VPN [P CHEAE T-45 # VPN FA M % th/E MPLS & T W L&A, 55 PE-CE [a] 1%
R AT B L K PE-PE [A] K188 th R AT & B,

F#1-2 EAK MPLS L3VPN BLBE LB

BEEES 1t AR HERE
B VPN Wbk 133 1.
[V BRI EARPRIR Wik 133 2.
P & VPN SE ] P VPN 1 b A G R 1 CipeA 133 3.
e B VPN S 14 B T SR CipeA 133 4.
il & LDP=L 451 CIp<3 13.3 5.
Fic & PE-CE | (% H 5T 45t Wik 134
Tic & PE-PEIA] [ Hi AT ik Wik 135
fic. E BGP-VPNv4- - i hib & T (1) i Cpid 1.36

1.32 BEEHEE

el E HEA MPLS L3VPN Z 57, FiseiibL FAE%:
. X MPLS 5T M (PE. P) & IGP, sZHUE TM IP & rE
. % MPLS B+ M (PE. P) fl'&E MPLS f:AfE
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° % MPLS ‘& T M (PE. P) Hd#& MPLS LDP, # 3. LDP LSP
1.3.3 BCE VPN

VPN SEGIAA AT LARE 25 VPN FA R 4% 55 2 P B, 38 0T DLRR B AN R VPN SE R %, 3X— 4 i
73 VPN sS4 i A8 AN R T MPLS L3VPN,,

i & VPN Sl (3 4E 246 PE 8t MCE ¥ 4% LTI

1. B VPN

VPN SEBIESZIL S Site KIBé. VPN SEBIAE HEXT N VPN, —A~ VPN SEBIZEE TR BTkt
I Site [ VPN R 51 ¢ 5 A% FAL ) .

—A~ VPN L A RLE T RD A4 4

FRAE B T-HEE VPN s26, ] LU RIE S VPN 9241 5 54 VPN I5C R 2505 L.

#*1-3 3 VPN 34l

BRI we 1t AR

HFANRGME system-view

%%VPN%M’ JFHLAVPNIH) ip vpn-instance vpn-instance-name Wi

B VPN fIRD route-distinguisher route-distinguisher | — A~ vpN sz 45 1 45 it % 7 RD J&
Ao
b

Fic 75V PIN S A5 PR ik 17 L description text A A5 B T4 VPN S,
DA 2R 1 5% VPN SE 451 ‘ﬂV\VPN
HIR R R

2. i EVPNL I 50 kB

VPN SEEIfL & 5E e, B 7 B iER: CE M D37, S MPLS LDP 8 f: O 28 R #iny
LLE VPN S2fl Aot HARR LI2RANE S W, “MPLS AR E 7.

Z i
o FEZERAIED L VPN £4XIKE, &£FZF G E LA R # T 548F) 49 VPN £ 4] X
%, TN4& g//"lLJuluz éﬁi % &,

e AT ip binding vpn-instance @A MIIRE D L LR E 4 IP Xk, RE 2 eHfe i
# |P ¥k,

#x1-4 BLE VPN | 550 KB
BRAE
HAXRGE system-view

g
A

1t AR
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1R we AR

HENE B DM DMK | interface interface-type interface-number

F4ETEE 0 5VPNSL 5Bt | ip binding vpn-instance vpn-instance-name BUR IR, B et
FEFTVPN S

3. BL & VPN B% R E KB 1

VPN 6 i R AT P il F

o MM CE2F—4 VPN B 151\ BGP i, BGP Jh'e KEt—A> VPN Target 4" i [ 4 J& 7
FIFR, JWHIEXANYIREE CE MK VPN S48 (¥4 2 b s 51K

e VPN SZflf4 VPN Target ' import-extcommunity ¥ il #3552 35 | Atk VPN SE41 (1) %
.

e VPN s2filki4ls VPN Target H1f#) export-extcommunity % [a) #h % A ()% tiE47 VPN Target
JE M RIE L

F1-5 BLE VPN LBl R BAEXE

1R1E we 1t A
ARG system-view
HEAVPNSL IR ip vpn-instance vpn-instance-name
HEAIPv4 VPNAL K ipv4-family Tl ik
vpn-target vpn-target&<1-8> [ both |
fic & VPN Target export-extcommunity | | ik
import-extcommunity ]
e e g " routing-table limit number N
WU ST HO K i 2 { warn-threshold | simply-alert } RE:
Ali%
I HINTT 1) % e SRS import route-policy route-policy BOBTEIL T, BT VPN Target
JEPETTHC 2% H
Ali%
IS FH HH T T i SR export route-policy route-policy BUR TSR, w5 A 0 AT
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g ks

VPN 5% #IALE T B2 & 69 9% d A8 X B M BL=T A T IPv4 VPN, 3T A A T IPv6 VPN.

BT VAL VPN Z61ALE T, & TV IPvA VPN ALE T, BE IPv4 VPN 6934 5148 % B, 4o
ERIAERNNE FERE TR HMEEKE, N IPv4d VPN XA IPv4d VPN ALE T fe B #4345 48 %

bk,
&4~ vpn-target :x % TTABLE 8 /> VPN Target; —4A VPN =415 % T B & 64 /4~ VPN
Target.

TUABL B —/~ VPN ) ¥ 3369 % K3 h3k, vAlrik PES G R AED FiL % 69% 8. —A PE
By BRETAIFNSR G S HE BIR T RA L.

7 VPN 5% ) e, & 5% oy %00 L IR 22 T 3ot Rk, TN Rk xf Mo & A 04 36 oy AT L

4. Bt B VPNILFI A RE 8 5 RE
TEMEE A2 45 2RISR RS TE I, nT DLIE ok JiC ' P 0 6 % 6o 30 3 1740 e T o AR B i 4 H 1A T

B«

JHiL tunnel select-seq 4, W LARC B B% 1 PR 26 07 R0 67 38 4 1 450

ik preferred-path iy 4 ] DAEC B CIEEE 12, REACIUIEBEARXS N —ANPEIE R 11, $5 il ik ik bis i
B R

N FH B 10 SRS i, B IR B 5 U «

(1)

(2)

)

G5 B /N IE B4R TF A UC IS, QTR s PE Hiuhk R AT 03k 146 428 O B 3 ) 0 s ik AR T,
MARPE tunnel select-seq iy 2 AL 1) R% E A5 56 2007 F A7 2800 PR A Bk PebsasE » WA ic
H tunnel select-seq @4, TIHRAR G5 1R SRS L PEREE , WP 4% LSP f%i —>CR-LSP
B IR SE R IE PRI, S Ek R AHON 1.

WX PE bk AR 4 etk 42 (0 B H i kAR 1), IUJUCHC el o IR 3R I 42 4 e (R B i
AR, ANTRUCHC 5 28 (1) BRI SR, A8 Ak Bk AR H e (M BE TE 4 L i R i

VERC IR IE B A d e (B AN o] IR (i, B2 11 down, BT R CE Y ACL AELIIAS fo
VR R ZIM S RN S8R E AR , Azt gk m % 7 disable-fallback 2%,
D&k 52 DE JC 5 468 1) B S R s o iz Lk s 42 48 2 T disable-fallback 24k, WIAFRIT
TC i 68 1 % T SR R0, R A R AN

F1-6 FLE VPN LB b% B S BR

BRE we L]
ARG system-view
BIEPEIE s, Ik N REE 5K . . .
- tunnel-policy tunnel-policy-name Wik
P 2 5 3ok k30 2 11 % 4 S preferred-path  number interface | my:
P e gt tunnel tunnel-number T N
H‘J'fj‘:ﬁilt%ﬁ: [ disable-fallback ] ﬁ,‘:}%fé ‘%/ﬂ R~ Z:ﬁ?’fﬁ:_‘{ﬂ"ﬁﬁlﬁﬁ%’fi
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#HBR1E

A
AD <

15 AR

Pic 5 B T ) DIE 5 20y A 47
LI ER S

tunnel select-seq { cr-lsp | Isp } *
load-balance-number number

Al 3k

e ool r . % MOLSP B E
—>CR-LSP B 38 1148 41 200 e %k %
I, A HAECN

B RGME quit
VPN S ip vpn-instance vpn-instance-name whidk
BEAIPV4 VPN ipv4-family Al %

FiC & VPN S [ % 18 5 s

tnl-policy tunnel-policy-name

By ol T, % M LSP B
—>CR-LSP B i 140 5 20 5 3 4%
bEIE, A MAECN

& i,
Ao & o9 i KA ROk —AF, B R & odeey f8 % TENRA @0 BaN e, 28 RRFEA
8 % 38 — AR AT R H o4,
— /N RS TR S T ABLE 64 FMAFEIR, REIMRLIEIRNT B 69 8 4 1 49 B 6933k =T vAAR
B, [#i8 4% 0 8 58 KA 069 4 MPLS TE,
FERLE BB RPN BT, MEiE KA M ST X4 F select-seq 49, HMMARHMZ. #lde: R
At & T 474 tunnel select-seq Isp cr-Isp load-balance-number 1, £%# LSP ¢ T,
VPN #4% % CR-LSP [%i#, % LSP# /5, VPN LA LSP.

VPN S #I#LE T e B 69 1% 18 R 8- BL7T vA A F IPv4 VPN, &34 F IPv6 VPN.
BT VAL VPN 6B F, AT/ IPvA VPNALE F, BE IPv4 VPN ¢91%i8 %k, 4wk

.

B AERAALE FhE 7 i %9k, 0 IPv4 VPN &8 IPv4 VPN ALE T e B ¢4 1% 8 Aok
# VPN 5245 Bt B % 38 58 Z 3] 5050 S ) 8 Rk, B MR Sk h Sk, BpdeRd LSP i

- >CR-LSP [ 898 B0 5 18 351518, B4 80h 1.

5. Bt ELDPE5I
LDP sl N F T B i s B 7 (Carriers’ carriers) 2 MR,

A E AT R AE B VPN SEf3 ) LDP fg 77, Q1% LDP SEfil, 45 MPLS-LDP-VPN SZGIRLE T 4
VPN SR & LDP 24,

F+1-7 B2E LDP 3245
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YRR PR RS

% 5 —ASINPERCE NEBGP | peer { group-name | ip-address } ATk

PUREETN as-number as-number

, ] -

)\BGP VPNv4 7 il K HL ipva-family vpnv4

<

fff #& EBGP X %% {4 % #t | peer { group-name | ip-address } ATk

BGP-VPNv4 [ H {5 & enable
Al

Wi & 1 EBGP X %5 #A K 1% % | peer { group-name | ip-address } EX LR @EE% Hi % jT %§ ﬁ E

HI AN B B next-hop-invariable VPNv4 i 1 () 15 0L . RR 2 [i] Ji
VPNvAR I, B T —BEAS R i
/IE

2. Bt EASBR-PE

#EE51L VPN-OptionC 772U, TR — 451 VPN LSP, #H5¢ PE. ASBR Z [ KA 25 M 4%
I MPLS #3255 H

ASBR-PE 54 AS [f] PE @7 3% 1 IBGP X &K K R, 55X ASBR-PE @7 %1l EBGP X444k

o HPREMEATHARZE IPVA B H

#5117 MPLS AR 123 9 2% thid ik MP-BGP & Aii. 45 RFC 3107 (Carrying Label Information in

BGP-4) A, — 4% i AR 2 WU (5 B T LUE S R A X 45 % 11 /¥ BGP Update i 544 i
(piggyback). iXFife il H BGP 4 & J& hsiil, 2k BGP X AG AR A FEARAE IPv4 B% 1

#1-21 BLE ASBR-PE

1R1E we i3t BA
HANRGAE system-view
HEABGPHLE bgp as-number
i & AASHIPE N IBGPXf 4% | peer { group-name | ip-address } AT
S as-number as-number
MBS AASIPEZ [0 EHSAZ | peer { group-name | ip-address } ik
bR IPvARS h label-route-capability BRATRIDL T o AN IPVART AR A 7
YRR BRI
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BRIE we LA
M AASIIPER AT KT | peer { group-name | ip-address } | 54515 F, BGPK =1L 1IBGPY)
—Bkdch A next-hop-local BRI SR AL AT B I A T —
BResCh B U
¥ X i ASBR-PE I & 4 | peer { group-name | ip-address } DA
EBGPX 454 as-number as-number

it & 5 %} i ASBR-PE 2 i) fig
AT P bR 25 1 IPvA St

peer { group-name | ip-address }
label-route-capability

BT ULT , A 0] IPVART SR R IE R
%

b o it ASBR-PE & A S 11 1%
FH Y. FH B SR s

peer { group-name | ip-address }
route-policy route-policy-name
export

Wik

B TEOU T RSSO AR AT
JH i ey s

3. B E R SR A%

Tic. 2% th g B 4 ASBR-PE
o XA AS 1) PE 2k i, 75 4 ASBR-PE KATHS, 43t MPLS Fr%5;

o XIT WA ASH PE RAMMEEH, WA ETTFRAN 1PVA B, hH A BORNF MPLS #5%5.
XF IPv4 25 B 40 L MPLS BR85S P I, R SRS 5 PR IR 6 e A bR 2, JLer i

A 2 Y8 1PvA % 1
R1-22 BLERBRME

BRI we 15 BB
HEAN RG] system-view
BE B o S mg A route-policy policy-name permit node seg-number Wik
VCRE iy b 28 R 1P VA H if-match mpls-label ik
I 1PVAR 73 B bR apply mpls-label B TERLR, IPVARS
B AN AR 2

= i

A F 3 Rk e e B E AL

CZEHR-IPHROEEIT P HERaRB .

1.5 EEE#EVPN

W R VPN S NS E LR %,

B A PURUR R e G VPN R0 15 BB D, HAS

RAEAMBREE A ES VPN IERE SO, AT AT IRE VPN AL 3. EIRE VPN 4153
R I AR B R R BN AT, gt mT LASEEL P VPN 2% (R R A B
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151 BEEEE

fid & EVPN T, 758 MPLS L3VPNIFHEATL S, &S0 “1.3 fidE HEAMPLS L3VPN”,

1.5.2 BEE#EVPN

F1-23 BEE#E VPN

BR1E wme LA
HARGHLE system-view
#HABGPHLE bgp as-number
\ R - ipv4-family vpn-instance
HEABGP-VPNSL GBI vpn-instance-name
peer { group-name |
T B CEXY S5 AR BN 254 21 peer-address } as-number | %ik
number
IE[FIBGPHLIA quit
#EABGP-VPNv4-1- il i 4 K ipva-family vpnv4
ffifig ik EVPNI) GE nesting-vpn )
o - v AT F, AIEASVPNI R
s s e et Wik
WG EVPNXTAF AN S5 A4], | peer  {  group-name |

I B HZE HBGP-VPNVA I i1 15
Bgeh

peer-address } vpn-instance
vpn-instance-name enable

BT IL R, iREVPNXT &R/ 3 4k
2 ] LR #eIPvARS B {5 L, NREAS
#BGP-VPNVAK H 15 &

B xSRI N BHRE VPN Sk 4

peer
vpn-instance

peer-address

nJiE
FAENEOUT, SR BAT AT IR

Hh vpn-instance-name group
group-name VPNX R 4
peer { group-name | | wr3k

TIC & MRV PN A5 R Bl 454441
FLUCHIVPNVARS N PR % e SR

peer-address } vpn-instance
vpn-instance-name
route-policy route-policy-name
import

BRI DUT s 3T MIRE VPN & AL
ot A5 A2 B2 I VPNVA % FHAS Y 2%
FH SR i
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g 1t AR

e FE—A P VPN &) ARFEF VPN ZE]3ik = 18] ReE & &

o EBUHE VPN 3T FIR 83k RE 5K b af SR ik & &,

o FLE#E VPN FHRIAEFIRMZAT, &2 kA E BGP-VPN EHIALE T 4 CE a4kt 5

K48,
o HAT#HE VPN R E4F % 3 EBGP AN 5 X,, B iEEH PE A= CE X i8] 564 8 A %45 0 sk
HEIAVEKR AR,

o HFHFR L, wEF VPN CEXRGHELEEELTH PEXSE, WEZAEZPEXRSGLALER
gy, 1444 L VPN AF VPN [ vA A7,

1.6 BLEHoVPN

T Z AL U B B K VPN (2%, Tl LR HOVPN 77 %, ARG PE B4 (I PERE 2K .
1.6.1 BEEHE®E

7ENCE HOVPN Z 1, #5467E UPE il SPE L& A MPLS L3VPN.
1.6.2 BLEHOVPN

%1-24 BE HoVPN

BRIE we EEA
ARG system-view
HEABGPHL bgp as-number
, ] -
JSJ\BGP VPNVA-f Hi ik AR ipva-family vpnv4 DA
f e SR Z #BGP-VPNv4 | peer { group-name | ip-address } ATk
s R enable
o AT A B S 2 Ak 4
%SPBEGPH SRS AL peer { group-name | ip-address } upe | ik
- [TV s mien | Peer { group-name | ip-address }
;%@gﬁgh FEVPN LB default-route-advertise
vpn-instance vpn-instance-name A
i UPE % 3% 3L 1 %y 46 1y | Peer { group-name | ip-address } upe FAENTOUT, AN SR AR AT % R
Bl route-policy route-policy-name
export

4T peer default-route-advertise vpn-instance 145, ANEAHLE b3 L 1547 2 BE B i
SPE #ft2x i) UPE A —4% K — Bl A st bk iy s 4 % o
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@iy{ﬁﬁ
o %) BGP 3t F /R AT SR K A VPN F45) 48 4 #4547 649 AT 422 . b BGP 2 S AR S 3t SR 20 54 4 2
UPE.

o HTEZF WA E peer default-route-advertise vpn-instance 44-#= peer upe route-policy
PN

T
o P SPE RH#F) CE %4, 4w/i%4E, N SPE £ VPN %442 UPE £ VPN 1475650 e &
T F ¢ RD.

1.7 B BEOSPF{hiEE

7t VPN PE [a) i & thi%#: Sham-link J&, Sham-link #4788 % OSPF X35 Py #1345 A T4
21k MPLS VPN & M [f12% th sk OSPF X Ik % 1, k5 VPN it 4 backdoor #% ik .
Sham-link Y HEATH kAT 32 A7 485K Loopback # Hibik, H.i% loopback 4 175 %2
Z05E 3 VPN S2, Jfilid BGP KAt

171 BEEE

TERCE OSPF IhIEFE 20T, Wi 5C L M5
. fit B HE A MPLS L3VPN (PE-CE [alf#i [ OSPF)
o  [EH ) CE FI{ER M) OSPF

1.7.2 BLELoopbackizO

%1-25 & Loopback #0

#R1E we 15t BR
HARGHLE system-view
o Loopback & 1 JF b A | interface loopback | .
Loopbackiz 44 ] interface-number

o o i bindi -inst .
#iLoopbackik A EIVPNSep] | (B JECS  EPITISTANCE | bt B BRI RIVPNSG
N ERN A

. 5 1 e ip address ip-address { mask | | .
Il & LoopbackZ I [ 1t il mask-length } Wik
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1.7.3 BLEBGP3| A\LoopbackiZ Ot F1OSPFAY S

%1-26 %% Loopback &Y H

HRAE we i3t BA
HANRGAE system-view
HEABGPHL bgp as-number whidk
HEABGP-VPNSL 1 [ ipv4-family vpn-instance Wik

vpn-instance-name

: W N import-route  direct [ med
;Jf\l)ﬁ\fgﬁ?a CfLoopback T HL# med-value | route-policy | Wik
7 route-policy-name | *

import-route ospf [ { process-id |

- " . all-processes } [ allow-direct || . .
I NOSPRHFAR B i med med-value | route-policy BiE

route-policy-name ] * ]

1.7.4 BLEhEE

F1-27 Bl hiEE

1R we 1% BH
HARGAE system-view
HEAOSPFHE ospf [ process-id | router-id router-id |

vpn-instance vpn-instance-name ] *

fic B VPN SN B HH 1 21358 2%

i4ric (External Route Tag) | route-tag tag-value Wi

LIz

N OSPFX I #4 & area area-id Wi
sham-link source-ip-address

destination-ip-address [ cost cost | dead
dead-interval | hello hello-interval | retransmit | %
e 5 D e 4 retrans-interval | trans-delay delay | simple o N
[ cipher | plain ] password | { md5 | BRATTGOL T, ARG D%
hmac-md5 } key-id [ cipher | plain ]
password | *

i
o J/2%) OSPF @ RF Lt & Router ID if, % %4 f hik B —/~ Router ID, £ AHLN)F AN “=

BERAR-IP e B BT P69 “OSPF”. & 225602, & TAHN A8 F 217248 F) 4 Router
ID. #3UA P B3 OSPF #4208+ 5 LA & Router ID,

o FtE OSPF ¢ VPN % 524 d RBL & route tag Bt, RAAAMHRIERE 4 BGP A4 245 AR —4
tag i, 4w REHEE BGP Nl tag A 0. &2z & 692, /£ BGP 89 B4 %54 F 4 PE )

1-44



—% PE L, BAAHFEANAEX/FE|4E 6 tag{a. ZXA P B E OSPF 49 VPN % %4 8F 5
IAE tagfA.

1.8 BLEBGPHIASS EIRFISoORE %
1.8.1 Bl EHEE

1ElCE BGP [ AS 58 #: 81 SoO J@ k2 /i, T5e/i A FESs:
) fil & F A MPLS L3VPN
. ANlA] Site 1) CE HA M AS 5

1.8.2 ELEBGPHIASE&12F1So0E 14

ANIF) Site [t CE BATAHIFI) AS S, PE LFEZIFIE BGP (1) AS S5 #ehfig, M if ek G it th i %
T

{figE T BGP (] AS S5 Ihfe)5, 24 PE 45 @ XS54k 1) CE KA RS I, Wi th i) AS_PATH
5 CE HIFI) AS 5, Rk PE (1) AS 55 FF R AT

I, b T 85 PE A AN AL &R R — 0l AU 24N CE W= AR th 2R %, 75 227E PE XA CE
2 ) B B N TN ) i eH SRS, Fi e kB BV N SoO JaE i .

%1-28 B E BGP Ky AS S0 So0 Bt

BRIE we 1t AR
HEANRGAE system-view
g% th 5w, JFEEAR | route-policy route-policy-name permit |
H S AL 1 node node-number BRAATEOLT s AT 2% SN
i 5 2 1 [ S0O A I app!y extcommunity soo site-of-origin ik

additive BB E, A E SoOE Tk

BRI RGME quit
HEABGPHLE bgp as-number DAk

ipv4-family vpn-instance Wik

i VPN S5 3 &
HNBCP-VPNL AL vpn-instance-name

EHEBGP AS 5 &t ) | peer ip-address roup-name

fig ’ FS)ubstit{uteF-)as | group J AT, BGPIIAS S B4 Uit &
IR

of WG A5 Ak 2 31 1 i b Y. Al ik

PR s th g, gy | PSP { Jp-address | group-name 3| oo o e s g ] e

route-policy route-policy-name import

H R NS00 & 1 T iy S
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X i
route-policy #= apply extcommunity 44802, HANL “ZBEHR-IPRyosb 5L F¢)

“3%w % #8” ; peer substitute-as 4= peer route-policy 44N, HHAIL “ZBEHAK-IP %
wARET F4) “BGP”

1.9 MPLS L3VPN R RFn4E3p
1.9.1 E{IBGP&%iE

24 BGP Bl B ARk 5, o LU B E AT 8 A7 BGP MERA T IBC B A 8. B AT T2 BGP X254k
HaA st Hrae 1) (32FF ROUTE-REFRESH H 5D

Z m
% 515 BGP £ 4 Z 45 £ R W BGP ARE X A 9L, 2% BGP % w1z &; 215 BGP 42245
Wi EHE S BGPALE L AU EILT, £4 BGP % E1z 4.

THAE P LI BEAT R AR
#*1-29 E{i BGP &E#

1RIE we

refresh bgp vpn-instance vpn-instance-name { ip-address | all |

DEETE SAG I Yk
IR VPN I I HIBCPIEN external | group group-name } { export | import }

refresh bgp vpnv4 { ip-address | all | external | group group-name |

PIAIBGPIIVPNVAIE R internal } { export | import }

reset bgp vpn-instance vpn-instance-name { as-number | ip-address |

S by A6 > >
SALHE VPN IBGP I £ all | external | group group-name }

reset bgp vpnv4 { as-number | ip-address | all | external | internal |

o ¢ e
HATBGPHIVPNvARED group group-name }

1.9.2 ERMPLS L3VPNBIIEITIRTS

EsE R FIRECE G, EATEAE AT display 4T DLUERECE )G MPLS L3VPN [(iE47 1500,
W AR o B E I ROR .

TEF P AL AT reset i 4 0] DL BRIt 4 % £ vkds 5

%1-30 &7~ MPLS L3VPN BUEITIRZS

1R we

display ip routing-table vpn-instance vpn-instance-name
[verbose ][] { begin | exclude | include } regular-expression ]

R 5 VPNSLBIHTIOCHE P &
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1R

A
AP <

BoRFE EVPN SIS B

display ip vpn-instance [ instance-name vpn-instance-name ]
[|{begin | exclude | include } regular-expression ]

S oRTE B VPNSEH HIFIBAS B

display fib vpn-instance vpn-instance-name [ acl acl-number |
ip-prefix ip-prefix-name ] [ | { begin | exclude | include }
regular-expression ]

B oR ¥R = VPN S b 5 45 52 H 1P ik Pt
BLIIFIBAE &

display fib vpn-instance vpn-instance-name ip-address [ mask |
mask-length ] [ | { begin | exclude | include }
regular-expression ]

BRBGP R iR T HIbREE S S

display bgp vpnv4 { all | vpn-instance vpn-instance-name }
routing-table label [ | { begin | exclude | include }
regular-expression ]

LIRBGP VPNVAXT 254k 41435 L

display bgp vpnv4 { all | vpn-instance vpn-instance-name }
group [ group-name ] [ | { begin | exclude | include }
regular-expression ]

BIRFIANKIBGP VPNvAR i35 &

display bgp vpnv4 { all | vpn-instance vpn-instance-name }
network [ | { begin | exclude | include } regular-expression ]

B7RBGP VPNVAKASES 1215 B

display bgp vpnv4 { all | vpn-instance vpn-instance-name }
paths [ as-regular-expression | { | { begin | exclude | include }
regular-expression } |

B RBGP VPNvAXT 2 k(5 &

display bgp vpnv4 all peer [ ip-address verbose | verbose ][ |
{begin | exclude | include } regular-expression ]

display bgp vpnv4 vpn-instance vpn-instance-name peer
[ group-name log-info | ip-address { log-info | verbose } |
verbose ][ | { begin | exclude | include } regular-expression ]

7R AR E A SRR X ORF R ST HH ) i 247
(GP5)

display bgp vpnv4 { all | vpn-instance vpn-instance-name }
peer ip-address received ip-prefix [ | { begin | exclude |
include } regular-expression ]

BIRPTEBGP VPNVARK H {5 E

display bgp vpnv4 all routing-table [ [ network-address
[ { mask | mask-length } [ longer-prefixes ] ] | as-path-acl
as-path-acl-number | cidr | community [ aa:nn ]&<1-13>
[ no-advertise | no-export | no-export-subconfed ] *

[ whole-match ] | community-list
{ { basic-community-list-number | comm-list-name }
[ whole-match ] | adv-community-list-number } |

different-origin-as | peer ip-address { advertised-routes |
received-routes } [ statistic ] | statistic ] [ | { begin | exclude |
include } regular-expression ] | regular-expression
as-regular-expression |

BRI E B BRI IBGP VPNVAE 15
B

display bgp vpnv4 route-distinguisher route-distinguisher
routing-table [ [ network-address [ mask | mask-length ] |

as-path-acl  as-path-acl-number | cidr | community
[ aann ]&<1-13> [ no-advertise | no-export |
no-export-subconfed ] * [ whole-match ] | community-list
{ { basic-community-list-number | comm-list-name }
[ whole-match ] | adv-community-list-number } |
different-origin-as ] [ | { begin | exclude | include }
regular-expression | | regular-expression

as-regular-expression ]
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1R

A
AP <

TR TR B VPNEZHI IBGP VPNvARS 15 &

display bgp vpnv4 vpn-instance vpn-instance-name
routing-table [ [ network-address [ { mask | mask-length }
[ longer-prefixes ] ] | as-path-acl as-path-acl-number | cidr |
community [ aa:nn ]&<1-13> [ no-advertise | no-export |
no-export-subconfed ] * [ whole-match ] | community-list
{ { basic-community-list-number | comm-list-name }
[ whole-match ] | adv-community-list-number } | dampened |
dampening parameter | different-origin-as | flap-info
[ network-address [ { mask | mask-length } [ longer-match ] 1] |
as-path-acl  as-path-acl-number ] | peer ip-address
{ advertised-routes | received-routes } | statistic ] [ | { begin |
exclude | include } regular-expression ] | [ flap-info ]
regular-expression as-regular-expression ]

BIROSPFI &R B

display ospf [ process-id ] sham-link [ area area-id ] [ | { begin |
exclude | include } regular-expression ]

R PTAT AR S BRI SR (1 R

display tunnel-policy { all | policy-name tunnel-policy-name }
[| {begin | exclude | include } regular-expression ]

BoRFE ELDP S (145 B

display mpls Idp vpn-instance vpn-instance-name [ | { begin |
exclude | include } regular-expression ]

T R AR VPN % 4k 2 08E B

reset bgp vpn-instance vpn-instance-name dampening
[ network-address [ mask | mask-length ]

T K95 52 VPN SZ 41 i BGP X 45 K % th ¥k %
B

reset bgp vpn-instance vpn-instance-name ip-address
flap-info

reset bgp vpn-instance vpn-instance-name  flap-info
[ ip-address [ mask | mask-length ] | as-path-acl

as-path-acl-number | regexp as-path-regexp |

@?mm

A k& A HKG RPN LBIR S

« =

BHAR-IP B dAAE” oy IP R Aads .

1.10 MPLS L3VPN#LE! fig B Z& 45

1.10.1 PE-CE8){£#FHEBGPXZAMPLS L3VPNH: & =1

1. ARk
CE1l. CE3)8T VPN1, CE2. CE4J&T VPN 2;
VPN 1 ff F ] VPN Target & % 111:1, VPN 2 £ [ [f] VPN Target J& 1 % 222:2. AN[f] VPN

M Z TMASRE B AN VT 1A 5

CE 4 PE 2 I]fil & EBGP A4t VPN B4 Hif B
PE 15 PE Z it & OSPF S8l PE P #BH HE. il E MP-IBGP AZ#t VPN # H{% K.
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2. A&

E1-19 PE-CE [8/{$ F EBGP £z MPLS L3VPN 2B &

AS 65410 AS 65430
vEL VPN 1
CE1l @ CE3
Vlan-int11 Vian-int11
Loop0
Vlan-int11 PE 1 PE 2 | Vian-int11

Loop0 -
Vlan-int13

Vlan-int12

Vlan-int12

Loop0

Vlan-int12 P Vlan-int13
MPLS backbone
Vlan-int12 Vlan-int13
CE 2 @ O CE 4
VPN 2 VPN 2
AS 65420 AS 65440
&4 o [P hk xE& o [P ik
CE1 Vlan-int11l 10.1.1.1/24 P Loop0 2.2.2.9/32
PE 1 Loop0 1.1.1.9/32 Vlan-int12 172.2.1.1/24
Vlan-int11l 10.1.1.2/24 Vlan-int13 172.1.1.2/24
Vlan-int13 172.1.1.1/24 PE 2 Loop0 3.3.3.9/32
Vlan-int12 10.2.1.2/24 Vlan-int12 172.2.1.2/24
CE?2 Vlan-int12 10.2.1.1/24 Vlan-int11l 10.3.1.2/24
CE3 Vlan-int11l 10.3.1.1/24 Vlan-int13 10.4.1.2/24
CE4 Vlan-int13 10.4.1.1/24

3. EBESE

(1) 7E MPLS i T® ERCE IGP Brill, SEHLE T/ PE FI P ) HLil
# liLE PE 1.

<PE1> system-view

[PE1] interface loopback O

[PE1-LoopBackO] ip address 1.1.1.9 32

[PE1-LoopBack0] quit

[PE1] interface vlan-interface 13
[PE1-VIan-interfacel3] ip address 172.1.1.1 24
[PE1-VIan-interfacel3] quit

[PE1] ospf

[PE1-ospf-1] area O

[PEl-ospf-1-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[PE1-ospf-1-area-0.0.0.0] network 1.1.1.9 0.0.0.0
[PE1-ospf-1l-area-0.0.0.0] quit

[PE1-ospf-1] quit

#MCE P,

<P> system-view

[P] interface loopback 0O

[P-LoopBackO] ip address 2.2.2.9 32
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[P-LoopBackO] quit

[P]1 interface vlan-interface 13
[P-Vlan-interfacel3] ip address 172.1.1.2 24
[P-Vlan-interfacel3] quit

[P] interface vlan-interface 12
[P-Vlan-interfacel2] ip address 172.2.1.1 24
[P-Vlan-interfacel2] quit

[P]1 ospf

[P-ospf-1] area O

[P-ospf-1-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 2.2.2.9 0.0.0.0
[P-ospf-1l-area-0.0.0.0] quit

[P-ospf-1] quit

# WLE PE 2.

<PE2> system-view

[PE2] interface loopback O

[PE2-LoopBackO] ip address 3.3.3.9 32
[PE2-LoopBack0] quit

[PE2] interface vlan-interface 12
[PE2-VIan-interfacel?] ip address 172.2.1.2 24
[PE2-VIan-interfacel2] quit

[PE2] ospf

[PE2-0spf-1] area O

[PE2-0spf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[PE2-0ospf-1-area-0.0.0.0] network 3.3.3.9 0.0.0.0
[PE2-0spf-1-area-0.0.0.0] quit

[PE2-0spf-1] quit

BB GG, PEL. Py PE2 ZIMMNAELE . OSPF 4LfE, $4T display ospf peer #ir 4 n LLF FI46
JEis 2] FULL IRZ . 44T display ip routing-table fir4 1] LA £ PE 2 [7]%% >] 2% 5 1#) Loopback
H

LA PE 1 Jyfl:

[PE1] display ip routing-table

Routing Tables: Public

Destinations : 8 Routes : 8

Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.9/32 Direct O 0 127.0.0.1 InLoopO
2.2.2.9/32 OSPF 10 1 172.1.1.2 Vlanl3
3.3.3.9/32 OSPF 10 2 172.1.1.2 Vlan13
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
172.1.1.0/24 Direct O 0 172.1.1.1 Vlanl3
172.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
172.2.1.0/24 OSPF 10 1 172.1.1.2 Vlanl3

[PE1] display ospf peer verbose
OSPF Process 1 with Router ID 1.1.1.9
Neighbors
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Area 0.0.0.0 interface 172.1.1.1(Vlan-interfacel3)"s neighbors
Router ID: 172.1.1.2 Address: 172.1.1.2 GR State: Normal
State: Full Mode:Nbr is Master Priority: 1
DR: 172.1.1.1 BDR: 172.1.1.2 MTU: O
Dead timer due in 38 sec
Neighbor is up for 00:02:44
Authentication Sequence: [ 0 ]
Neighbor state change count: 5

(2) £ MPLS T M _LEE MPLS JEAfE Sy fl MPLS LDP, %57 LDP LSP

# licE PE 1.

[PE1] mpls Isr-id 1.1.1.9

[PE1] mpls

[PE1-mpls] quit

[PE1] mpls Idp

[PE1-mpls-1dp] quit

[PE1] interface vlan-interface 13
[PE1-VIan-interfacel3] mpls
[PE1-VIan-interfacel3] mpls ldp
[PE1-VIan-interfacel3] quit
#MCHE P,

[P1 mpls Isr-id 2.2.2.9

[P] mpls

[P-mplIs] quit

[P1 mpls Idp

[P-mpls-1dp] quit

[P] interface vlan-interface 13
[P-VIan-interfacel3] mpls
[P-Vlan-interfacel3] mpls ldp
[P-VIan-interfacel3] quit

[P] interface vlan-interface 12
[P-Vlan-interfacel2] mpls
[P-VlanOinterfacel2] mpls ldp
[P-VIan-interfacel2] quit

# A PE 2.

[PE2] mpls Isr-id 3.3.3.9

[PE2] mpls

[PE2-mpls] quit

[PE2] mpls 1dp

[PE2-mpls-1dp] quit

[PE2] interface vlan-interface 12
[PE2-VIan-interfacel2] mpls
[PE2-VIan-interfacel2] mpls Idp
[PE2-VIan-interfacel2] quit

FRECE SRS, PE 1. P PE 2 Z AN AEHEST LDP £, 4T display mpls Idp session it 4
Al LLE B g B Status “# B4 Operational. #1447 display mpls Idp Isp 774, #LLUE %] LDP
LSP AL I o

LL PE 1 M.
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[PE1] display mpls ldp session
LDP Session(s) in Public Network
Total number of sessions: 1

Peer-1D Status LAM SsnRole FT MD5 KA-Sent/Rcv
2.2.2.9:0 Operational DU Passive Off Off 5/5
LAM : Label Advertisement Mode FT : Fault Tolerance

[PE1] display mpls Idp Isp
LDP LSP Information

SN DestAddress/Mask In/OutLabel Next-Hop In/0Out-Interface

1 1.1.1.9/32 3/NULL 127.0.0.1 -——————- /InLoop0
2.2.2.9/32 NULL/3 172.1.1.2  ——————- /Vlan-interfacel3

3 3.3.3.9/32 NULL/1024 172.1.1.2  -——————- /Vlan-interfacel3

A "*" before an LSP means the LSP is not established
A "*" before a Label means the USCB or DSCB is stale
(3) £ PE %% LHCE VPN 524, ¥ CE#: A\ PE
# IiE PE 1.
[PE1] ip vpn-instance vpnl
[PE1-vpn-instance-vpnl] route-distinguisher 100:1
[PE1-vpn-instance-vpnl] vpn-target 111:1
[PE1-vpn-instance-vpnl] quit
[PE1] ip vpn-instance vpn2
[PE1-vpn-instance-vpn2] route-distinguisher 100:2
[PE1-vpn-instance-vpn2] vpn-target 222:2
[PE1-vpn-instance-vpn2] quit
[PE1] interface vlan-interface 11
[PE1-VIan-interfacell] ip binding vpn-instance vpnl
[PE1-VIan-interfacell] ip address 10.1.1.2 24
[PE1-VIan-interfacell] quit
[PE1] interface vlan-interface 12
[PE1-VIan-interfacel?] ip binding vpn-instance vpn2
[PE1-VIan-interfacel2] ip address 10.2.1.2 24
[PE1-VIan-interfacel2] quit
# NOE PE 2.
[PE2] ip vpn-instance vpnl
[PE2-vpn-instance-vpnl] route-distinguisher 200:1
[PE2-vpn-instance-vpnl] vpn-target 111:1
[PE2-vpn-instance-vpnl] quit
[PE2] ip vpn-instance vpn2
[PE2-vpn-instance-vpn2] route-distinguisher 200:2
[PE2-vpn-instance-vpn2] vpn-target 222:2
[PE2-vpn-instance-vpn2] quit
[PE2] interface vlan-interface 11
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[PE2-VIan-interfacell] ip binding vpn-instance vpnl
[PE2-VIan-interfacell] ip address 10.3.1.2 24
[PE2-VIan-interfacell] quit

[PE2] interface vlan-interface 13
[PE2-VIan-interfacel3] ip binding vpn-instance vpn2
[PE2-VIan-interfacel3] ip address 10.4.1.2 24
[PE2-VIan-interfacel3] quit

# 4% [ 1-19 WeE A CERYHE Pl P Bl .
Bl E SE G, 7F PE % 4% F4UT display ip vpn-instance 4 0] LLE 3] VPN S8 B E 5 0. %
PE fi¢ ping il H AW CE.
LA PE 1 fil CE 1 -
[PE1] display ip vpn-instance
Total VPN-Instances configured : 2

VPN-Instance Name RD Create time
vpnl 100:1 2009/01/22 13:02:21
vpn2 100:2 2009701722 13:02:40

[PE1] ping -vpn-instance vpnl 10.1.1.1
PING 10.1.1.1: 56 data bytes, press CTRL_C to break
Reply from 10.1.1.1: bytes=56 Sequence=1 ttl=255 time=56 ms
Reply from 10.1.1.1: bytes=56 Sequence=2 ttl=255 time=4 ms
Reply from 10.1.1.1: bytes=56 Sequence=3 ttl=255 time=4 ms
Reply from 10.1.1.1: bytes=56 Sequence=4 ttl=255 time=52 ms
Reply from 10.1.1.1: bytes=56 Sequence=5 ttl=255 time=3 ms
--- 10.1.1.1 ping statistics --—-
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 3/23/56 ms
(4) # PE 5 CE Z[# 7 EBGP X444k, 5IA VPN i H
# & CE 1.
<CE1> system-view
[CE1] bgp 65410
[CE1-bgp] peer 10.1.1.2 as-number 100
[CE1-bgp] import-route direct
[CE1-bgp] quit

@ ks

543/ CE#%4% (CE2~CE4) ftE L5 CE 1#X&mE LM, fcEidiz g%,

# ICE PE 1.

[PE1] bgp 100

[PE1-bgp] ipv4-family vpn-instance vpnl
[PE1-bgp-vpnl] peer 10.1.1.1 as-number 65410
[PE1-bgp-vpnl] import-route direct
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[PE1-bgp-vpnl] quit

[PE1-bgp] ipv4-family vpn-instance vpn2
[PE1-bgp-vpn2] peer 10.2.1.1 as-number 65420
[PE1-bgp-vpn2] import-route direct
[PE1-bgp-vpn2] quit

[PE1-bgp] quit

@ ks

PE2#fE L PE 1 XM, BuEidf2 49,

Bl & se i, fE PE %4 L3AT display bgp vpnv4 vpn-instance peer w4, " LIES] PE 5 CE
ZIA)f¥) BGP X554 ¢ R LUk vy, JFik3| Established R .
LA PE 1 5 CE 1 X454k 22 0
[PE1] display bgp vpnv4 vpn-instance vpnl peer
BGP local router ID : 1.1.1.9
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv  Up/Down State
10.1.1.1 65410 11 9 0 1 00:06:37 Established
(5) #£ PE X [a% 7. MP-IBGP X444
#ILE PE 1.

[PE1] bgp 100

[PE1-bgp] peer 3.3.3.9 as-number 100

[PE1-bgp] peer 3.3.3.9 connect-interface loopback O
[PE1-bgp] ipv4-family vpnv4

[PE1-bgp-af-vpnv4] peer 3.3.3.9 enable
[PE1-bgp-af-vpnv4] quit

[PE1-bgp] quit
# IiE PE 2.

[PE2] bgp 100

[PE2-bgp] peer 1.1.1.9 as-number 100

[PE2-bgp] peer 1.1.1.9 connect-interface loopback 0
[PE2-bgp] ipv4-family vpnv4

[PE2-bgp-af-vpnv4] peer 1.1.1.9 enable
[PE2-bgp-af-vpnv4] quit

[PE2-bgp] quit

BeESERG, 78 PE 4% 3T display bgp peer 5k display bgp vpnv4 all peer 7%, 1 LLA 3
PE Z[H]ff] BGP X4 A X HR Tl r, Jfik % Established IR7s.
[PE1] display bgp peer

BGP local router ID : 1.1.1.9

Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
3.3.3.9 100 2 6 0 0 00:00:12 Established
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(6) P SE BN HIRL

# PE % £ _L#4T display ip routing-table vpn-instance iy4, 7] LLE 2455 5 CE M8 H
LL PE 1 Jyfl:

[PE1] display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
10.1.1.0/24 Direct O 0 10.1.1.2 Vlianll
10.1.1.2/32 Direct 0 0 127.0.0.1 InLoopO
10.3.1.0/24 BGP 255 0 3.3.3.9 NULLO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO

[PE1] display ip routing-table vpn-instance vpn2
Routing Tables: vpn2

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
10.2.1.0/24 Direct O 0 10.2.1.2 Vianl2
10.2.1.2/32 Direct O 0 127.0.0.1 InLoop0
10.4.1.0/24 BGP 255 0 3.3.3.9 NULLO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO

[i]— VPN HJ CE e AH H. Ping i, AN[W] VPN ) CE AREM H. Ping il
#4n: CE 1 g% Ping il CE 3 (10.3.1.1), {H Rt Pingili CE 4 (10.4.1.1).
[CE1] ping 10.3.1.1
PING 10.3.1.1: 56 data bytes, press CTRL_C to break
Reply from 10.3.1.1: bytes=56 Sequence=1 ttl=253 time=72 ms
Reply from 10.3.1.1: bytes=56 Sequence=2 ttl=253 time=34 ms
Reply from 10.3.1.1: bytes=56 Sequence=3 ttl=253 time=50 ms
Reply from 10.3.1.1: bytes=56 Sequence=4 ttl=253 time=50 ms
Reply from 10.3.1.1: bytes=56 Sequence=5 ttl=253 time=34 ms
--- 10.3.1.1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 34/48/72 ms
[CE1] ping 10.4.1.1
PING 10.4.1.1: 56 data bytes, press CTRL_C to break
Request time out
Request time out
Request time out
Request time out
Request time out
--- 10.4.1.1 ping statistics ---
5 packet(s) transmitted
0 packet(s) received
100.00% packet loss
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1.10.2 PE-CE[a{£HIBGPEAMPLS L3VPNEL & 7=l

1. M FE K

e CE1.CE3J8TVPN1, CE2. CE4/)5T VPN2;

e VPN LI VPN Target J& 14 111:1, VPN 2 {11 VPN Target J& 1k % 222:2. AN [F VPN
F P Z IRIAS g EAR Y ) 5

e CE 5 PE Z[WE IBGP AZ#: VPN % ifs &

e PE L4 PEZAIfidHE OSPF S8l PE WHBIMHIE . Al E MP-IBGP A2 #it VPN i 115

2. AW E

[E1-20 PE-CE |8 IBGP #7 MPLS L3VPN ¢EX &

AS 100 AS 100
VPN 1 VPN 1
Loop0 CE1 CE3 Loop0
Vlan-int11 Vlan-int11
Loop0

Vlan-int11 PE 1 PE 2 | Vlan-int11

Loop0 Loop0

Vlan-int13 Vlan-int12
Vlan-int12 =3 Vlan-int13

MPLS backbone

Vlan-int12 Vlan-int13
Loop0 I—@ CE 2 CE4 @—l Loop0
VPN 2 VPN 2
AS 100 AS 100
e #wa P33k & #u P33k
PE 1 LoopO 1.1.1.9/32 PE 2 LoopO 3.3.3.9/32
Vlan-int1ll 10.1.1.2/24 Vlan-int12 172.2.1.2/24
Vlan-int13 172.1.1.1/24 Vlan-int11l 10.3.1.2/24
Vlan-int12 10.2.1.2/24 Vlan-int13 10.4.1.2/24
CE1 LoopO 4.4.4.9/32 P LoopO 2.2.2.9/32
Vlan-int1ll 10.1.1.1/24 Vlan-int12 172.2.1.1/24
CE 2 Loop0 5.5.5.9/32 Vlan-intl3 172.1.1.2/24
Vlan-int12 10.2.1.1/24 CE 4 Loop0 7.7.7.9/32
CE3 Loop0 6.6.6.9/32 Vlan-int13 10.4.1.1/24
Vlan-int11l 10.3.1.1/24

B EETR

(1) 75 MPLS & +M ERCE IGP M), SEILETM PE F1 P ¥ B
# & PE 1.

<PE1> system-view

[PE1] interface loopback O

[PE1-LoopBackO] ip address 1.1.1.9 32

[PE1-LoopBack0] quit
[PE1] interface vlan-interface 13
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[PE1-VIan-interfacel3] ip address 172.1.1.1 24
[PE1-VIan-interfacel3] quit

[PE1] ospf

[PE1l-0spf-1] area O

[PE1-ospf-1-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[PE1-ospf-1-area-0.0.0.0] network 1.1.1.9 0.0.0.0
[PE1l-ospf-1-area-0.0.0.0] quit

[PE1-ospf-1] quit

#MCE P

<P> system-view
[P] interface loopback O
[P-LoopBackO] ip address 2.2.2.9 32
[P-LoopBackO] quit
[P]1 interface vlan-interface 13
[P-Vlan-interfacel3] ip address 172.1.1.2 24
[P-Vlan-interfacel3] quit
[P] interface vlan-interface 12
[P-Vlan-interfacel2] ip address 172.2.1.1 24
[P-Vlan-interfacel2] quit
[P]1 ospf
[P-ospf-1] area O
[P-ospf-1-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 2.2.2.9 0.0.0.0
[P-ospf-1l-area-0.0.0.0] quit
[P-ospf-1] quit
# NOE PE 2.
<PE2> system-view
[PE2] interface loopback O
[PE2-LoopBackO] ip address 3.3.3.9 32
[PE2-LoopBack0] quit
[PE2] interface vlan-interface 12
[PE2-VIan-interfacel?] ip address 172.2.1.2 24
[PE2-VIan-interfacel2] quit
[PE2] ospf
[PE2-0spf-1] area O
[PE2-0spf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[PE2-0ospf-1-area-0.0.0.0] network 3.3.3.9 0.0.0.0
[PE2-0spf-1-area-0.0.0.0] quit
[PE2-0spf-1] quit
FCE GG, PEL. Py PE2 ZMMNAELE . OSPF 4LfE, $4T display ospf peer #ir 4 n LLF FI46
JEis 2] FULL IRZ . 44T display ip routing-table fir4 1] LA £ PE 2 [7]%% >] 2% 5 1#) Loopback
H
LA PE 1 441.
[PE1] display ip routing-table
Routing Tables: Public

Destinations : 8 Routes : 8
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Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.9/32 Direct O 0 127.0.0.1 InLoopO
2.2.2.9/32 OSPF 10 1 172.1.1.2 Vlan13
3.3.3.9/32 OSPF 10 2 172.1.1.2 Vlan13
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0
172.1.1.0/24 Direct O 0 172.1.1.1 Vlan13
172.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
172.2.1.0/24 OSPF 10 1 172.1.1.2 Vlan13

[PE1] display ospf peer verbose
OSPF Process 1 with Router ID 1.1.1.9

Neighbors
Area 0.0.0.0 interface 172.1.1.1(VIlan-interfacel3)"s neighbors
Router ID: 172.1.1.2 Address: 172.1.1.2 GR State: Normal

State: Full Mode:Nbr is Master Priority: 1
DR: 172.1.1.1 BDR: 172.1.1.2 MTU: O

Dead timer due in 38 sec

Neighbor is up for 00:02:44

Authentication Sequence: [ 0 ]

Neighbor state change count: 5

(2) 7E MPLS T M _LEE MPLS JEAfE Sy fl MPLS LDP, #57 LDP LSP

# licE PE 1.

[PE1] mpls Isr-id 1.1.1.9

[PE1] mpls

[PE1-mpls] quit

[PE1] mpls Idp

[PE1-mpls-1dp] quit

[PE1] interface vlan-interface 13
[PE1-VIan-interfacel3] mpls
[PE1-VIan-interfacel3] mpls Idp
[PE1-VIan-interfacel3] quit
#MCHE P,

[P]1 mpls Isr-id 2.2.2.9

[P] mpls

[P-mpls] quit

[P1 mpls Idp

[P-mpls-1dp] quit

[P]1 interface vlan-interface 13
[P-Vlan-interfacel3] mpls
[P-Vlan-interfacel3] mpls ldp
[P-Vlan-interfacel3] quit

[P]1 interface vlan-interface 12
[P-Vlan-interfacel2] mpls
[P-VlanOinterfacel2] mpls Idp
[P-Vlan-interfacel2] quit

# & PE 2.

[PE2] mpls Isr-id 3.3.3.9
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[PE2] mpls

[PE2-mpls] quit

[PE2] mpls Idp

[PE2-mpls-1dp] quit

[PE2] interface vlan-interface 12
[PE2-VIan-interfacel2] mpls
[PE2-VIan-interfacel2] mpls Idp
[PE2-VIan-interfacel2] quit

FIARCE G, PE 1. Py PE 2 Z RN AEH Y. LDP 2%, 47 display mpls Idp session fiy4
A LLE B s g R Status B4 Operational. $44T display mpls Idp Isp 774, 7] LUFE ) LDP
LSP RN Do
LA PE 1 3
[PE1] display mpls Idp session

LDP Session(s) in Public Network
Total number of sessions: 1

Peer-1D Status LAM SsnRole FT MD5 KA-Sent/Rcv
2.2.2.9:0 Operational DU Passive Off Off 5/5
LAM : Label Advertisement Mode FT : Fault Tolerance

[PE1] display mpls Idp Isp
LDP LSP Information

SN DestAddress/Mask In/OutLabel Next-Hop In/Out-Interface
1.1.1.9/32 3/NULL 127.0.0.1 -——————- /1nLoop0
2.2.2.9/32 NULL/3 172.1.1.2  ——————- /Vlan-interfacel3

3 3.3.3.9/32 NULL/1024 172.1.1.2  -——————- /Vlan-interfacel3

A "*" before an LSP means the LSP is not established
A "*" before a Label means the USCB or DSCB is stale
(3) £ PE %% L& VPN 54, ¥ CE #: A\ PE
# CE PE 1.
[PE1] ip vpn-instance vpnl
[PE1-vpn-instance-vpnl] route-distinguisher 100:1
[PE1-vpn-instance-vpnl] vpn-target 111:1
[PE1-vpn-instance-vpnl] quit
[PE1] ip vpn-instance vpn2
[PE1-vpn-instance-vpn2] route-distinguisher 100:2
[PE1-vpn-instance-vpn2] vpn-target 222:2
[PE1-vpn-instance-vpn2] quit
[PE1] interface vlan-interface 11
[PE1-VIan-interfacell] ip binding vpn-instance vpnl
[PE1-Vlan-interfacell] ip address 10.1.1.2 24
[PE1-VIan-interfacell] quit
[PE1] interface vlan-interface 12

1-59



[PE1-VIan-interfacel2] ip binding vpn-instance vpn2
[PE1-VIan-interfacel2] ip address 10.2.1.2 24
[PE1-VIan-interfacel2] quit

# liLE PE 2.

[PE2] ip vpn-instance vpnl

[PE2-vpn-instance-vpnl] route-distinguisher 200:1
[PE2-vpn-instance-vpnl] vpn-target 111:1
[PE2-vpn-instance-vpnl] quit

[PE2] ip vpn-instance vpn2

[PE2-vpn-instance-vpn2] route-distinguisher 200:2
[PE2-vpn-instance-vpn2] vpn-target 222:2
[PE2-vpn-instance-vpn2] quit

[PE2] interface vlan-interface 11
[PE2-VIan-interfacell] ip binding vpn-instance vpnl
[PE2-VIan-interfacell] ip address 10.3.1.2 24
[PE2-VIan-interfacell] quit

[PE2] interface vlan-interface 13
[PE2-VIan-interfacel3] ip binding vpn-instance vpn2
[PE2-VIan-interfacel3] ip address 10.4.1.2 24
[PE2-VIan-interfacel3] quit

# 1% [ 1-20 P E S CER# IPHhE, o BRI A .
Mo & sein, 1F PE ¥4 E4UUT display ip vpn-instance fir4 1] LLE 3] VPN 2] R B S 0. %
PE fi¢ ping il H C 4 A1 CE.
P PE 1 il CE 1 44l
[PE1] display ip vpn-instance
Total VPN-Instances configured : 2

VPN-Instance Name RD Create time
vpnl 100:1 2009/01/22 13:02:21
vpn2 100:2 2009/701/22 13:02:40

[PE1] ping -vpn-instance vpnl 10.1.1.1

PING 10.1.1.1: 56 data bytes, press CTRL_C to break
Reply from 10.1.1.1: bytes=56 Sequence=1 ttl=255 time=56 ms
Reply from 10.1.1.1: bytes=56 Sequence=2 ttl=255 time=4 ms
Reply from 10.1.1.1: bytes=56 Sequence=3 ttl=255 time=4 ms
Reply from 10.1.1.1: bytes=56 Sequence=4 ttl=255 time=52 ms
Reply from 10.1.1.1: bytes=56 Sequence=5 ttl=255 time=3 ms

--- 10.1.1.1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 3/23/56 ms

(4) 1£PE 5 CE ZIAIES IBGP X4k, 51N VPN B HH, JFHCE B SR A U it~ — Bk
# 16 CE1 _LICE IBGP XAEM, JEXS A PE 1 FU ity i b b % e i, f it e 1~ — BB el PEL
L

<CE1l> system-view
[CE1] route-policy ce-ibgp permit node O
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[CE1l-route-policy] apply ip-address next-hop 10.1.1.2
[CE1l-route-policy] quit

[CE1] bgp 100

[CE1-bgp] peer 10.1.1.2 as-number 100

[CE1-bgp] peer 10.1.1.2 route-policy ce-ibgp import
[CE1-bgp] import-route direct

[CE1-bgp] quit

@ 17t AR

543/ CE#%%& (CE2~CE4) ftE 5 CE 1 X &M E &M, fEidiz g,

#{£ PE 1 ERCHE IBGP X454, JFHCE PE 15 i b S 4 SO i il o
[PE1] bgp 100

[PE1-bgp] ipv4-family vpn-instance vpnl
[PE1-bgp-vpnl] peer 10.1.1.1 as-number 100
[PE1-bgp-vpnl] peer 10.1.1.1 reflect-client
[PE1-bgp-vpnl] import-route direct
[PE1-bgp-vpnl] quit

[PE1-bgp] ipv4-family vpn-instance vpn2
[PE1-bgp-vpn2] peer 10.2.1.1 as-number 100
[PE1-bgp-vpn2] peer 10.2.1.1 reflect-client
[PE1-bgp-vpn2] import-route direct
[PE1-bgp-vpn2] quit

[PE1-bgp] quit

= i

PE2#fcE 5 PE 1 X0, BuEitfz gk,

BeE SeJn, {E PE #4347 display bgp vpnv4 vpn-instance peer 14, T L& #| PE 5 CE
Z Il BGP X4 X R L, JfihF) Established R4
LLPE 1 5 CE 1 IS5 R Al

[PE1] display bgp vpnv4 vpn-instance vpnl peer

BGP local router ID - 1.1.1.9
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
10.1.1.1 100 26 21 0 2 00:11:08 Established

(5) £ PE Z[H%E37. MP-IBGP X% {4k

# 76 PE 1 _LJC'E MP-IBGP X254k, FExF M PE 2 B2 (1% e 7 %6 b S, 5 i R — s sk
PE 2 3R ml4 1 bk

[PE1] route-policy pe-ibgp permit node O
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[PE1l-route-policy] apply ip-address next-hop 3.3.3.9
[PE1-route-policy] quit

[PE1] bgp 100

[PE1-bgp] peer 3.3.3.9 as-number 100

[PE1-bgp] peer 3.3.3.9 connect-interface loopback O
[PE1-bgp] ipv4-family vpnv4d

[PE1-bgp-af-vpnv4] peer 3.3.3.9 enable

[PE1-bgp-af-vpnv4] peer 3.3.3.9 route-policy pe-ibgp import
[PE1-bgp-af-vpnv4] quit

[PE1-bgp] quit

# 75 PE 2 FICE MP-IBGP X148k, JEXTM PE 1 B2 it b T % ch 566w, 466 11 F — BB 5
PE 1 [R3A 0142 1 ik

[PE2] route-policy pe-ibgp permit node O

[PE2-route-policy] apply ip-address next-hop 1.1.1.9
[PE2-route-policy] quit

[PE2] bgp 100

[PE2-bgp] peer 1.1.1.9 as-number 100

[PE2-bgp] peer 1.1.1.9 connect-interface loopback O
[PE2-bgp] ipv4-family vpnv4

[PE2-bgp-af-vpnv4] peer 1.1.1.9 enable

[PE2-bgp-af-vpnv4] peer 1.1.1.9 route-policy pe-ibgp import
[PE2-bgp-af-vpnv4] quit

[PE2-bgp] quit

il & se)n, #F PE ¥4 L4UT display bgp peer 5% display bgp vpnv4 all peer 174, T LLEF
PE Z[1]ff] BGP X454k X R LU 7, JfiAF) Established IR
[PE1] display bgp peer

BGP local router ID - 1.1.1.9
Local AS number : 100

Total number of peers : 1 Peers in established state : 1

Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State

3.3.3.9 0 00:00:09 Established

(6) T SEHUG MRS
7F PE %% F40U4T display ip routing-table vpn-instance fir4, W LLE F 45515 CE %
P PE 1 gl

[PE1] display ip routing-table vpn-instance vpnl

100 4 8 0

Routing Tables: vpnl

Destinations : 7 Routes : 7

Destination/Mask Proto Pre Cost NextHop Interface
4.4.4.9/32 BGP 255 O 10.1.1.1 Vlanll
6.6.6.9/32 BGP 255 0 3.3.3.9 NULLO
10.1.1.0/24 Direct O 0 10.1.1.2 Vlanll
10.1.1.2/32 Direct O 0 127.0.0.1 InLoopO
10.3.1.0/24 BGP 255 0 3.3.3.9 NULLO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
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127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0
[PE1] display ip routing-table vpn-instance vpn2
Routing Tables: vpn2

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
5.5.5.9/32 BGP 255 0 10.2.1.1 Vlanl2
7.7.7.9/32 BGP 255 0 3.3.3.9 NULLO
10.2.1.0/24 Direct O 0 10.2.1.2 Vianl2
10.2.1.2/32 Direct O 0 127.0.0.1 InLoopO
10.4.1.0/24 BGP 255 0 3.3.3.9 NULLO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0

[i]— VPN ) CE fefig i 5. Ping i, AN VPN i) CE ANBEAH . Ping it .
fi4n: CE 1" Ping il CE 3 (6.6.6.9), {HAKE Pingili CE 4 (7.7.7.9).
[CE1] ping 6.6.6.9
PING 6.6.6.9: 56 data bytes, press CTRL_C to break
Reply from 6.6.6.9: bytes=56 Sequence=1 ttl=253 time=72 ms
Reply from 6.6.6.9: bytes=56 Sequence=2 ttl=253 time=34 ms
Reply from 6.6.6.9: bytes=56 Sequence=3 ttl=253 time=50 ms
Reply from 6.6.6.9: bytes=56 Sequence=4 ttl=253 time=50 ms
Reply from 6.6.6.9: bytes=56 Sequence=5 ttl=253 time=34 ms
--- 6.6.6.9 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 34/48/72 ms
[CE1] ping 7.7.7.9
PING 7.7.7.9: 56 data bytes, press CTRL_C to break
Request time out
Request time out
Request time out
Request time out
Request time out
--— 7.7.7.9 ping statistics ---
5 packet(s) transmitted
0 packet(s) received
100.00% packet loss

1.10.3 g &EHub&Spoke4H W 71l

1. LHMEE3K

e Spoke-CE z [ AfgEEzM 5, HAE Hub-CE k& Spoke-CE 2 [ .

e Spoke-CE 4 Spoke-PE Z [i]. Hub-CE X Hub-PE Z [A]Jid & EBGP AZ#t VPN % {55

e  Spoke-PE 5 Hub-PE 2 [A]fic & OSPF 528l PE N #BH Hil . Bl E MP-IBGP A2 # VPN % if
B
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2. ‘HME
E1-21 Hub&Spoke 2H M

VPN 1
AS 65410

Vlan-int2

Spoke-CE 1 MPLS backbone | VPN 1-out:

Export: Hub

Vlan-int2

Vlan-int4
Hub-PE Hub-CE

Vlan-int6  Vlan-inté

Vlan-int4

Spoke-PE 1
W,
Vlan-int7  Vlan-int7
Spoke-PE 2 Vlan-int5 AS 65430
Loop0
Spoke-CE 2 Vlan-int3 SW%N Vlan-int5 VPN 1-in: VPN 1
Import: Spoke
Vlan-int3 Loop0
AS 65420
VPN 1
&& #u IP 31t K& #n |P 31k
Spoke-CE 1 | Vlan-int2 10.1.1.1/24 Hub-CE Vlan-int6 10.3.1.1/24
Spoke-PE 1 | LoopO 1.1.1.9/32 Vlan-int7 10.4.1.1/24
Vlan-int2 10.1.1.2/24 Hub-PE Loop0 2.2.2.9/32
Vlan-int4 172.1.1.1/24 Vlan-int4 172.1.1.2/24
Spoke-CE 2 | Vlan-int3 10.2.1.1/24 Vlan-int5 172.2.1.2/24
Spoke-PE 2 | Loop0 3.3.3.9/32 Vlan-int6 10.3.1.2/24
Vlan-int3 10.2.1.2/24 Vlan-int7 10.4.1.2/24
Vlan-int5 172.2.1.1/24

B EETR

(1) £ MPLS i T _ERCE IGP P, SEBLE T/ Spoke-PE. Hub-PE Z [Alff) il
# it Spoke-PE 1.

<Spoke-PE1> system-view

[Spoke-PE1] interface loopback O

[Spoke-PE1-LoopBackO] ip address 1.1.1.9 32
[Spoke-PE1-LoopBack0] quit

[Spoke-PE1] interface vlan-interface 4
[Spoke-PE1-Vlan-interface4] ip address 172.1.1.1 24
[Spoke-PE1-Vlan-interface4] quit

[Spoke-PE1] ospf

[Spoke-PEl-ospf-1] area O

[Spoke-PEl1-ospf-1-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[Spoke-PEl-ospf-1-area-0.0.0.0] network 1.1.1.9 0.0.0.0
[Spoke-PEl-ospf-1-area-0.0.0.0] quit

[Spoke-PEl1-ospf-1] quit

# il & Spoke-PE 2.

<Spoke-PE2> system-view

[Spoke-PE2] interface loopback O

[Spoke-PE2-LoopBackO] ip address 3.3.3.9 32
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[Spoke-PE2-LoopBackO] quit

[Spoke-PE2] interface vlan-interface 5
[Spoke-PE2-Vlan-interface5] ip address 172.2.1.1 24
[Spoke-PE2-Vlan-interface5] quit

[Spoke-PE2] ospf

[Spoke-PE2-0ospf-1] area O
[Spoke-PE2-0ospf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[Spoke-PE2-0ospf-1-area-0.0.0.0] network 3.3.3.9 0.0.0.0
[Spoke-PE2-0ospf-1-area-0.0.0.0] quit

[Spoke-PE2-0spf-1] quit

# i & Hub-PE.

<Hub-PE> system-view

[Hub-PE] interface loopback O

[Hub-PE-LoopBackO] ip address 2.2.2.9 32
[Hub-PE-LoopBackO] quit

[Hub-PE] interface vlan-interface 4
[Hub-PE-Vlan-interface4] ip address 172.1.1.2 24
[Hub-PE-VIan-interface4] quit

[Hub-PE] interface vlan-interface 5
[Hub-PE-Vlan-interface5] ip address 172.2.1.2 24
[Hub-PE-VIan-interface5] quit

[Hub-PE] ospf

[Hub-PE-ospf-1] area O

[Hub-PE-ospf-1-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[Hub-PE-ospf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[Hub-PE-ospf-1-area-0.0.0.0] network 2.2.2.9 0.0.0.0
[Hub-PE-ospf-1-area-0.0.0.0] quit

[Hub-PE-ospf-1] quit

fic & 5E Bk 5 » Spoke-PE 1. Spoke-PE 2. Hub-PE 2 [H] W GE & 7. OSPF 4l &, 14T display ospf peer
A A LA B4K ik 8 FULLIRA . #1447 display ip routing-table #ir4 7] LLE 3] PE 2 [i] 2% > )%}
J7 1) Loopback # i .

L Spoke-PE 1 Jy#i:

[Spoke-PE1] display ip routing-table

Routing Tables: Public

Destinations : 10 Routes : 10

Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.9/32 Direct O 0 127.0.0.1 InLoopO
2.2.2.9/32 OSPF 10 1 172.1.1.2 Vian4
3.3.3.9/32 OSPF 10 2 172.1.1.2 Vlan4
10.1.1.0/24 Direct O 0 10.1.1.2 Vian2
10.1.1.2/32 Direct O 0 127.0.0.1 InLoopO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
172.1.1.0/24 Direct O 0 172.1.1.1 Vian4
172.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
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172.2.1.0/24 OSPF 10 1 172.1.1.2 Vlan4
[Spoke-PE1] display ospf peer verbose
OSPF Process 1 with Router ID 1.1.1.9

Neighbors
Area 0.0.0.0 interface 172.1.1.1(Vlan-interface4)"s neighbors
Router ID: 2.2.2.9 Address: 172.1.1.2 GR State: Normal

State: Full Mode:Nbr is Master Priority: 1
DR: 172.1.1.1 BDR: 172.1.1.2 MTU: O

Dead timer due in 38 sec

Neighbor is up for 00:02:44

Authentication Sequence: [ 0 ]

Neighbor state change count: 5

(2) f& MPLS BT+ M _ALE MPLS #:AHE J) A1 MPLS LDP, ##37. LDP LSP

# il & Spoke-PE 1.

[Spoke-PE1] mpls Isr-id 1.1.1.9
[Spoke-PE1] mpls

[Spoke-PE1-mpls] quit

[Spoke-PE1] mpls Idp
[Spoke-PEl-mpls-1dp] quit
[Spoke-PE1] interface vlan-interface 4
[Spoke-PE1-Vlan-interface4] mpls
[Spoke-PE1-Vlan-interface4] mpls Idp
[Spoke-PEl1-Vlan-interface4] quit

# il & Spoke-PE 2.

[Spoke-PE2] mpls Isr-id 3.3.3.9
[Spoke-PE2] mpls

[Spoke-PE2-mpls] quit

[Spoke-PE2] mpls Idp
[Spoke-PE2-mpls-1dp] quit
[Spoke-PE2] interface vlan-interface 5
[Spoke-PE2-Vlan-interface5] mpls
[Spoke-PE2-Vlan-interface5] mpls ldp
[Spoke-PE2-Vlan-interface5] quit

# it & Hub-PE.

[Hub-PE] mpls Isr-id 2.2.2.9
[Hub-PE] mpls

[Hub-PE-mpls] quit

[Hub-PE] mpls l1dp

[Hub-PE-mplIs-1dp] quit

[Hub-PE] interface vlan-interface 4
[Hub-PE-Vlan-interface4] mpls
[Hub-PE-Vlan-interface4] mpls Idp
[Hub-PE-Vlan-interface4] quit
[Hub-PE] interface vlan-interface 5
[Hub-PE-VIan-interface5] mpls
[Hub-PE-VIan-interface5] mpls ldp
[Hub-PE-VIan-interface5] quit
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R E SR » Spoke-PE 1. Spoke-PE 2. Hub-PE 2 [F] W fE# 57 LDP £xif, $44T display mpls
Idp session fiy4 ] LLE F s &5 Hivh Status 7Bl Operational. #47 display mpls Idp Isp i
4, WLLEF| LDP LSP M@ i it
LA Spoke-PE 1 i
[Spoke-PE1] display mpls Ildp session

LDP Session(s) in Public Network
Total number of sessions: 1

Peer-1D Status LAM SsnRole FT MD5 KA-Sent/Rcv
2.2.2.9:0 Operational DU Passive Off Off 5/5
LAM : Label Advertisement Mode FT : Fault Tolerance

[Spoke-PE1] display mpls Idp Isp
LDP LSP Information

SN DestAddress/Mask In/OutLabel Next-Hop In/0Out-Interface

1 1.1.1.9/32 3/NULL 127.0.0.1 @ -——————- /1nLoop0
2.2.2.9/32 NULL/3 172.1.1.2  ——————- /V01an-interface4

3 3.3.3.9/32 NULL/1024 172.1.1.2  ——————- /V01an-interface4

A "*" before an LSP means the LSP is not established

A "*" before a Label means the USCB or DSCB is stale

(3) 7t Spoke-PE #l Hub-PE & FELE VPN 5:41, ¥ CE #A PE
# it & Spoke-PE 1.

[Spoke-PE1] ip vpn-instance vpnl

[Spoke-PE1-vpn-instance-vpnl] route-distinguisher 100:1
[Spoke-PE1l-vpn-instance-vpnl] vpn-target 111:1 import-extcommunity
[Spoke-PEl-vpn-instance-vpnl] vpn-target 222:2 export-extcommunity
[Spoke-PEl-vpn-instance-vpnl] quit

[Spoke-PE1] interface vlan-interface 2

[Spoke-PE1-Vlan-interface2] ip binding vpn-instance vpnl
[Spoke-PEl1-Vlan-interface2] ip address 10.1.1.2 24
[Spoke-PE1-Vlan-interface2] quit
# L& Spoke-PE 2.

[Spoke-PE2] ip vpn-instance vpnl

[Spoke-PE2-vpn-instance-vpnl] route-distinguisher 100:2
[Spoke-PE2-vpn-instance-vpnl] vpn-target 111:1 import-extcommunity
[Spoke-PE2-vpn-instance-vpnl] vpn-target 222:2 export-extcommunity
[Spoke-PE2-vpn-instance-vpnl] quit

[Spoke-PE2] interface vlan-interface 3

[Spoke-PE2-Vlan-interface3] ip binding vpn-instance vpnl
[Spoke-PE2-Vlan-interface3] ip address 10.2.1.2 24
[Spoke-PE2-Vlan-interface3] quit
# & Hub-PE.

[Hub-PE] ip vpn-instance vpnl-in
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[Hub-PE-vpn-instance-vpnl-in] route-distinguisher 100:3
[Hub-PE-vpn-instance-vpnl-in] vpn-target 222:2 import-extcommunity
[Hub-PE-vpn-instance-vpnl-in] quit

[Hub-PE] ip vpn-instance vpnl-out

[Hub-PE-vpn-instance-vpnl-out] route-distinguisher 100:4
[Hub-PE-vpn-instance-vpnl-out] vpn-target 111:1 export-extcommunity
[Hub-PE-vpn-instance-vpnl-out] quit

[Hub-PE] interface vlan-interface 6

[Hub-PE-Vlan-interface6] ip binding vpn-instance vpnl-in
[Hub-PE-VIlan-interface6] ip address 10.3.1.2 24
[Hub-PE-VIan-interface6] quit

[Hub-PE] interface vlan-interface 7

[Hub-PE-Vlan-interface7] ip binding vpn-instance vpnl-out
[Hub-PE-Vlan-interface7] ip address 10.4.1.2 24
[Hub-PE-VIan-interface7] quit

# 4% [ 1-21 BB A CERHE HIPHihE, FCE RN .
le & sei)n, fF PE #4% E3AT display ip vpn-instance iy 4 1] LLE 1 VPN S A& . &
PE fi€ ping i B & A1 CE.
L Spoke-PE 1 il Spoke-CE 1 -
[Spoke-PE1] display ip vpn-instance
Total VPN-Instances configured : 1

VPN-Instance Name RD Create time
vpnl 100:1 2009/04/08 10:55:07
[Spoke-PE1] ping -vpn-instance vpnl 10.1.1.1
PING 10.1.1.1: 56 data bytes, press CTRL_C to break
Reply from 10.1.1.1: bytes=56 Sequence=1 ttl=255 time=56 ms
Reply from 10.1.1.1: bytes=56 Sequence=2 ttl=255 time=4 ms
Reply from 10.1.1.1: bytes=56 Sequence=3 ttl=255 time=4 ms
Reply from 10.1.1.1: bytes=56 Sequence=4 ttl=255 time=52 ms
Reply from 10.1.1.1: bytes=56 Sequence=5 ttl=255 time=3 ms
--- 10.1.1.1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 3/23/56 ms

(4) ¢ PE 5 CE Z i 7. EBGP %484k, 5| A VPN % H

# L& Spoke-CE 1.

<Spoke-CE1> system-view

[Spoke-CE1] bgp 65410

[Spoke-CE1-bgp] peer 10.1.1.2 as-number 100
[Spoke-CE1-bgp] import-route direct
[Spoke-CE1-bgp] quit

# L& Spoke-CE 2.

<Spoke-CE2> system-view

[Spoke-CE2] bgp 65420

[Spoke-CE2-bgp] peer 10.2.1.2 as-number 100
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[Spoke-CE2-bgp] import-route direct

[Spoke-CE2-bgp] quit

# I E Hub-CE.

<Hub-CE> system-view

[Hub-CE] bgp 65430

[Hub-CE-bgp] peer 10.3.1.2 as-number 100
[Hub-CE-bgp] peer 10.4.1.2 as-number 100
[Hub-CE-bgp] import-route direct

[Hub-CE-bgp] quit

# i 5 Spoke-PE 1.

[Spoke-PE1] bgp 100

[Spoke-PE1-bgp] ipv4-family vpn-instance vpnl
[Spoke-PE1-bgp-vpnl] peer 10.1.1.1 as-number 65410
[Spoke-PE1-bgp-vpnl] import-route direct
[Spoke-PE1-bgp-vpnl] quit

[Spoke-PE1-bgp] quit

# il & Spoke-PE 2.

[Spoke-PE2] bgp 100

[Spoke-PE2-bgp] ipv4-family vpn-instance vpnl
[Spoke-PE2-bgp-vpnl] peer 10.2.1.1 as-number 65420
[Spoke-PE2-bgp-vpnl] import-route direct
[Spoke-PE2-bgp-vpnl] quit

[Spoke-PE2-bgp] quit

# & Hub-PE.

[Hub-PE] bgp 100

[Hub-PE-bgp] ipv4-family vpn-instance vpnl-in
[Hub-PE-bgp-vpnl-in] peer 10.3.1.1 as-number 65430
[Hub-PE-bgp-vpnl-in] import-route direct
[Hub-PE-bgp-vpnl-in] quit

[Hub-PE-bgp] ipv4-family vpn-instance vpnl-out
[Hub-PE-bgp-vpnl-out] peer 10.4.1.1 as-number 65430
[Hub-PE-bgp-vpnl-out] peer 10.4.1.1 allow-as-loop
[Hub-PE-bgp-vpnl-out] import-route direct
[Hub-PE-bgp-vpnl-out] quit

[Hub-PE-bgp] quit

B & 52 i), fF PE ¥4 E3AT display bgp vpnv4 vpn-instance peer 74, aJLIEF] PE 5 CE
ZIA)f¥) BGP X454 ¢ R LUk, JFik3| Established R .
L Spoke-PE 1 5 Spoke-CE 1 I 25445 22 Ay 4«
[Spoke-PE1] display bgp vpnv4 vpn-instance vpnl peer

BGP local router ID - 1.1.1.9
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
10.1.1.1 65410 6 7 0 2 00:03:16 Established
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(5) #£ Spoke-PE il Hub-PE 2 [f] 3. MP-IBGP X454k

# il & Spoke-PE 1.

[Spoke-PE1] bgp 100

[Spoke-PEl-bgp] peer 2.2.2.9 as-number 100
[Spoke-PEl-bgp] peer 2.2.2.9 connect-interface loopback 0
[Spoke-PEl-bgp] ipv4-family vpnv4
[Spoke-PEl-bgp-af-vpnv4] peer 2.2.2.9 enable
[Spoke-PE1-bgp-af-vpnv4] quit

[Spoke-PEl1-bgp] quit

# it 5 Spoke-PE 2.

[Spoke-PE2] bgp 100

[Spoke-PE2-bgp] peer 2.2.2.9 as-number 100
[Spoke-PE2-bgp] peer 2.2.2.9 connect-interface loopback 0
[Spoke-PE2-bgp] ipv4-family vpnv4
[Spoke-PE2-bgp-af-vpnv4] peer 2.2.2.9 enable
[Spoke-PE2-bgp-af-vpnv4] quit

[Spoke-PE2-bgp] quit

# & Hub-PE.

[Hub-PE] bgp 100

[Hub-PE-bgp] peer 1.1.1.9 as-number 100

[Hub-PE-bgp] peer 1.1.1.9 connect-interface loopback 0O
[Hub-PE-bgp] peer 3.3.3.9 as-number 100

[Hub-PE-bgp] peer 3.3.3.9 connect-interface loopback O
[Hub-PE-bgp] ipv4-family vpnv4

[Hub-PE-bgp-af-vpnv4] peer 1.1.1.9 enable
[Hub-PE-bgp-af-vpnv4] peer 3.3.3.9 enable
[Hub-PE-bgp-af-vpnv4] quit

[Hub-PE-bgp] quit

ll & se)n, #F PE ¥4 L4UT display bgp peer 5§ display bgp vpnv4 all peer 174, A LLEH
PE Z[]ff) BGP X454k X R LU 7, JfiAF) Established R
[Spoke-PE1] display bgp peer

BGP local router ID - 1.1.1.9
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
2.2.2.9 100 6 5 0 0 00:00:32 Established

(6) W SERUT RS
# 78 PE %4 3T display ip routing-table vpn-instance iy 4, 7] A& | L1284 CE %,
H. Spoke-PE - #|i5 %} Spoke-CE (1) Hi4f 1] Hub-PE. LL Spoke-PE 1 Jjf§i:
[Spoke-PE1] display ip routing-table vpn-instance vpnl
Routing Tables: vpnl
Destinations : 8 Routes : 8
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Destination/Mask Proto Pre Cost NextHop Interface

10.0.0.0/24 BGP 255 0 2.2.2.9 NULLO
10.1.1.0/24 Direct O 0 10.1.1.2 Vlan2
10.1.1.2/32 Direct O 0 127.0.0.1 InLoopO
10.2.1.0/24 BGP 255 0 2.2.2.9 NULLO
10.3.1.0/24 BGP 255 0 2.2.2.9 NULLO
10.4.1.0/24 BGP 255 0 2.2.2.9 NULLO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO

# Spoke-CE 1 fil Spoke-CE 2 Z [f] 7] L ping ili. M TTL i A] LL#ES H Spoke-CE 1 %] Spoke-CE 2
2t 6 Bk (255-250), Bl Spoke-CE 1 #1 Spoke-CE 2 2 [ 2l Hub-CE #%. LA
Spoke-CE 1 Jy#i:
[Spoke-CE1] ping 10.2.1.1
PING 10.2.1.1: 56 data bytes, press CTRL_C to break
Reply from 10.2.1.1: bytes=56 Sequence=1 ttl=250 time=3 ms
Reply from 10.2.1.1: bytes=56 Sequence=2 ttl=250 time=3 ms
Reply from 10.2.1.1: bytes=56 Sequence=3 ttl=250 time=2 ms
Reply from 10.2.1.1: bytes=56 Sequence=4 ttl=250 time=2 ms
Reply from 10.2.1.1: bytes=56 Sequence=5 ttl=250 time=2 ms
--- 10.2.1.1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 2/2/3 ms

1.10.4 B & #48VPN-OptionAZ =, 7=l

1. HMFEK

e CE1RICE2/ETIH—4 VPN,

e CE1liliid AS100 ¥ PE 1#: A, CE 2iliid AS200 [f] PE 2 ¥\

o KA OptionA J5 XS BLES 1) MPLS L3VPN, HI, R VRF-to-VRF J5 U HE VPN # .
o [i—A AS I MPLS M AEH OSPF f£4 IGP.
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2. AW E
E1-22 i & VPN-OptionA 75 304E M

MPLS backbone Loop0 Loop0 MPLS backbone

AS 100 AS 200

Vlan-int11
PE 2

Vlan-int12 Vlan-int12

Vlan-int12 Vlan-int12

CE1 CE?2
AS 65001 AS 65002
K& #u P34k HE& #u P34tk
CE1 Vlan-int12 10.1.1.1/24 CE 2 Vlan-intl2 | 10.2.1.1/24
PE 1 Loop0 1.1.1.9/32 PE 2 LoopO 4.4.4.9/32
Vlan-int12 10.1.1.2/24 Vlan-intl2 | 10.2.1.2/24
Vlan-int11 172.1.1.2/24 Vlan-intll | 162.1.1.2/24
ASBR-PE 1 LoopO 2.2.2.9/32 ASBR-PE 2 LoopO 3.3.3.9/32
Vlan-int11 172.1.1.1/24 Vlan-intll | 162.1.1.1/24
Vlan-int12 192.1.1.1/24 Vlan-intl2 | 192.1.1.2/24

3. EESE
(1) 7F MPLS ‘BT M LACE IGP WX, SZElE TR PN Bl
A F K OSPF,  ELARPCE 5 BRHE

g ks

%2454 LSR ID 49 LoopBack 4 v ¢4 32 {1z ikid it OSPF & 7 i 2.

BB e UG, ASBR-PE 5K AS [f) PE Z [N AEEE T OSPF £l )&, 44T display ospf peer g4 1]
DA 248 ik 2] FULL RA, PE ZIAJE%: 2] 2% 77 1 Loopback Hitik.

ASBR-PE LA AS ] PE Z [flfigfs H.AH ping i .

(2) 7EMPLS T M _LEE MPLS JEAfE Syl MPLS LDP, #57 LDP LSP

# i & PE 111 MPLS 5:Afe ), JEAEYS ASBR-PE 1 #HIE 2 1 F{fKE LDP,

<PE1> system-view

[PE1] mpls Isr-id 1.1.1.9

[PE1] mpls

[PE1-mpls] quit

[PE1] mpls Idp
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[PE1-mpls-1dp] quit

[PE1] interface vlan-interface 11
[PE1-VIan-interfacell] mpls
[PE1-VIan-interfacell] mpls ldp
[PE1-VIan-interfacell] quit

# L& ASBR-PE 1 1) MPLS JEARE ), Ji4ES PE 1 MIEM#L O EAERE LDP.
<ASBR-PE1> system-view

[ASBR-PE1] mpls Isr-id 2.2.2.9
[ASBR-PE1] mpls

[ASBR-PE1-mpls] quit

[ASBR-PE1] mpls ldp
[ASBR-PE1-mpls-Idp] quit

[ASBR-PE1] interface vlan-interface 11
[ASBR-PE1-Vlan-interfacell] mpls
[ASBR-PE1-Vlan-interfacell] mpls Idp
[ASBR-PE1-Vlan-interfacell] quit

# iLE ASBR-PE 2 If] MPLS JLARE ), JREY PE 2 MIEM# 1 EAERE LDP.
<ASBR-PE2> system-view

[ASBR-PE2] mpls Isr-id 3.3.3.9
[ASBR-PE2] mpls

[ASBR-PE2-mpls] quit

[ASBR-PE2] mpls Idp
[ASBR-PE2-mpls-1dp] quit

[ASBR-PE2] interface vlan-interface 11
[ASBR-PE2-VIan-interfacell] mpls
[ASBR-PE2-Vlan-interfacell] mpls Idp
[ASBR-PE2-VIlan-interfacell] quit
#IUE PE 2 [F) MPLS EAGE )y, Jf7E S ASBR-PE 2 HiEM#: 1 _EAffE LDP.
<PE2> system-view

[PE2] mpls Isr-id 4.4.4.9

[PE2] mpls

[PE2-mpls] quit

[PE2] mpls Idp

[PE2-mpls-1dp] quit

[PE2] interface vlan-interface 11
[PE2-VIan-interfacell] mpls
[PE2-VIan-interfacell] mpls ldp
[PE2-VIan-interfacell] quit

FIRRCE SER  [Fl— AS [ PE il ASBR-PE 2 [H] Wiz e LDP 48 f&, 76 %% % 34T display
mpls ldp session 74 1] LA FI B~ g B Status 7Bl “Operational ”.
(3) 7E PE W& LHid'E VPN 526, ¥ CE #2\ PE

=
Fl— AS M4 ASBR-PE 5 PE 4 VPN 5449 VPN Target M4 IC &, A F) AS 49 PE ) VPN %4
#) VPN Target | R % 2 L.
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# & CE 1.

<CE1> system-view

[CE1] interface vlan-interface 12
[CE1-VIan-interfacel2] ip address 10.1.1.1 24
[CE1-VIan-interfacel2] quit

# NOE PE 1.

[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 100:1
[PE1-vpn-instance-vpnl] vpn-target 100:1 both
[PE1-vpn-instance-vpnl] quit

[PE1] interface vlan-interface 12
[PE1-VIan-interfacel2] ip binding vpn-instance vpnl
[PE1-VIan-interfacel?] ip address 10.1.1.2 24
[PE1-VIan-interfacel2] quit

# L E CE 2.

<CE2> system-view

[CE2] interface vlan-interface 12
[CE2-VIan-interfacel?] ip address 10.2.1.1 24
[CE2-VIan-interfacel2] quit

# lLE PE 2.

[PE2] ip vpn-instance vpnl

[PE2-vpn-instance] route-distinguisher 200:1
[PE2-vpn-instance] vpn-target 100:1 both
[PE2-vpn-instance] quit

[PE2] interface vlan-interface 12
[PE2-VIan-interfacel2] ip binding vpn-instance vpnl
[PE2-VIan-interfacel?] ip address 10.2.1.2 24
[PE2-VIan-interfacel2] quit

# lCE ASBR-PE 1: G VPN SE0, JFRILsepighse 2% #E ASBR-PE 2 fJ#% 11 (ASBR-PE 1A
1 ASBR-PE 2 /& H L) CED.

[ASBR-PE1] ip vpn-instance vpnl
[ASBR-PE1-vpn-instance-vpnl] route-distinguisher 100:2
[ASBR-PE1-vpn-instance-vpnl] vpn-target 100:1 both
[ASBR-PE1-vpn-instance-vpnl] quit

[ASBR-PE1] interface vlan-interface 12
[ASBR-PE1-Vlan-interfacel2] ip binding vpn-instance vpnl
[ASBR-PE1-Vlan-interfacel?2] ip address 192.1.1.1 24
[ASBR-PE1-Vlan-interfacel2] quit

# lLE ASBR-PE 2: G VPN SE0, JFRILsSEpIgRse 2%+ ASBR-PE 1 9311 (ASBR-PE 2 1A
4 ASBR-PE 1 /& H CUi1J CED.

[ASBR-PE2] ip vpn-instance vpnl
[ASBR-PE2-vpn-vpn-vpnl] route-distinguisher 200:2
[ASBR-PE2-vpn-vpn-vpnl] vpn-target 100:1 both
[ASBR-PE2-vpn-vpn-vpnl] quit

[ASBR-PE2] interface vlan-interface 12
[ASBR-PE2-Vlan-interfacel?2] ip binding vpn-instance vpnl
[ASBR-PE2-Vlan-interfacel?2] ip address 192.1.1.2 24
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[ASBR-PE2-VIan-interfacel2] quit

FIREESERG . 7E% PE %4 EAT display ip vpn-instance v 2 G5 IEf B 7n VPN SEI L&
% PE fE ping i CE. ASBR-PE 2 [{B&EH A ping .

(4) 7EPE L CE g 7. EBGP X454k, 5] VPN i

# lLE CE 1.

[CE1] bgp 65001

[CE1-bgp] peer 10.1.1.2 as-number 100
[CE1-bgp] import-route direct

[CE1-bgp] quit

# IOE PE 1.

[PE1] bgp 100

[PE1-bgp] ipv4-family vpn-instance vpnl
[PE1-bgp-vpnl] peer 10.1.1.1 as-number 65001
[PE1-bgp-vpnl] import-route direct
[PE1-bgp-vpnl] quit

[PE1-bgp] quit

# MiE CE 2.

[CE2] bgp 65002

[CE2-bgp] peer 10.2.1.2 as-number 200
[CE2-bgp] import-route direct

[CE2-bgp] quit

# A PE 2.

[PE2] bgp 200

[PE2-bgp] ipv4-family vpn-instance vpnl
[PE2-bgp-vpnl] peer 10.2.1.1 as-number 65002
[PE2-bgp-vpnl] import-route direct
[PE2-bgp-vpnl] quit

[PE2-bgp] quit

(5) PE 574 AS [#] ASBR-PE 2 [ii]#37. MP-IBGP %454k, ASBR-PE 2 [i)# 3. EBGP X &544k
# liLE PE 1.

[PE1] bgp 100

[PE1-bgp] peer 2.2.2.9 as-number 100

[PE1-bgp] peer 2.2.2.9 connect-interface loopback O
[PE1-bgp] ipv4-family vpnv4

[PE1-bgp-af-vpnv4] peer 2.2.2.9 enable
[PE1-bgp-af-vpnv4] peer 2.2.2.9 next-hop-local
[PE1-bgp-af-vpnv4] quit

[PE1-bgp] quit

# fic & ASBR-PE 1.

[ASBR-PE1] bgp 100

[ASBR-PE1-bgp] ipv4-family vpn-instance vpnl
[ASBR-PE1-bgp-vpnl] peer 192.1.1.2 as-number 200
[ASBR-PE1-bgp-vpnl] quit

[ASBR-PE1-bgp] peer 1.1.1.9 as-number 100
[ASBR-PE1-bgp] peer 1.1.1.9 connect-interface loopback 0O
[ASBR-PE1-bgp] ipv4-family vpnv4
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[ASBR-PE1-bgp-af-vpnv4] peer 1.1.1.9 enable
[ASBR-PE1-bgp-af-vpnv4] peer 1.1.1.9 next-hop-local
[ASBR-PE1-bgp-af-vpnv4] quit

[ASBR-PE1-bgp] quit

# Il '& ASBR-PE 2.

[ASBR-PE2] bgp 200

[ASBR-PE2-bgp] ipv4-family vpn-instance vpnl
[ASBR-PE2-bgp-vpnl] peer 192.1.1.1 as-number 100
[ASBR-PE2-bgp-vpnl] quit

[ASBR-PE2-bgp] peer 4.4.4.9 as-number 200
[ASBR-PE2-bgp] peer 4.4.4.9 connect-interface loopback 0O
[ASBR-PE2-bgp] ipv4-family vpnv4
[ASBR-PE2-bgp-af-vpnv4] peer 4.4.4.9 enable
[ASBR-PE2-bgp-af-vpnv4] peer 4.4.4.9 next-hop-local
[ASBR-PE2-bgp-af-vpnv4] quit

[ASBR-PE2-bgp] quit

# lLE PE 2.

[PE2] bgp 200

[PE2-bgp] peer 3.3.3.9 as-number 200

[PE2-bgp] peer 3.3.3.9 connect-interface loopback O
[PE2-bgp] ipv4-family vpnv4

[PE2-bgp-af-vpnv4] peer 3.3.3.9 enable
[PE2-bgp-af-vpnv4] peer 3.3.3.9 next-hop-local
[PE2-bgp-af-vpnv4] quit

[PE2-bgp] quit

(6) MHCHE SEHUG KI5

IRBCE SRS, CE Z IR e X BT R i H, CE 1 M1 CE 2 fgfigAH . ping i .
1.10.5 F & 18 VPN-OptionB 7 R 7R~

1. ARk

e  Site 1 f1 Site 2 J& T-[f]—4 VPN, Site 1 [fJ CE 1i@il AS 100 [¥] PE 1 B2\, Site 2 [f] CE 2
L AS 600 17 PE 2 B2 \;

o [H—HIARGWNIN PE &% 2 MIZ1T 1S-IS /£ IGP;

e PE1%5 ASBR-PE 1[iifiil MP-IBGP zZ#thr 4% IPv4 11

e PE 25 ASBR-PE 2 [i]ifijd MP-IBGP “CH#thr%s IPv4 [ Hi;

e  ASBR-PE 14 ASBR-PE 2 [i]ifiizt MP-EBGP A #thr%s IPv4 i Hi;

e ASBR EAKHEWH) VPN-IPVA % 34T VPN Target it €.

1-76



2. AW E
E1-23 i & 8 VPN-OptionB 753 4E ™

MPLS backbone
AS 100

Loop0

Vlan-int11

Vlan-int12

MPLS backbone
AS 600

Loop0

Vlan-int12

Site 1 Site 2
CE1 CE2
AS 65001 AS 65002
K& #Euo Pk &S #Eo Pk
PE 1 Loop0 2.2.2.9/32 PE 2 Loop0 5.5.5.9/32
Vlan-int12 30.0.0.1/8 Vlan-int12 20.0.0.1/8
Vlan-int11l 1.1.1.2/8 Vlan-int11l 9.1.1.2/8
ASBR-PE 1 Loop0 3.3.3.9/32 ASBR-PE 2 Loop0 4.4.4.9/32
Vlan-int1l 1.1.1.1/8 Vlan-int1l 9.1.1.1/8
Vlan-int12 11.0.0.2/8 Vlan-int12 11.0.0.1/8

3. BT
(1) #HE PE1
# 1F PE 1 1847 1S-IS,

<PE1> system-view
[PE1] isis 1

[PE1-isis-1] network-entity 10.1111.1111.1111.1111.00

[PE1-isis-1] quit

#BCE LSRID, fifg MPLS 1 LDP.
[PE1] mpls Isr-id 2.2.2.9

[PE1] mpls

[PE1-mpls] label advertise non-null
[PE1-mpls] quit

[PE1] mpls Idp

[PE1-mpls-1dp] quit

# fii & Vlan-interfacell, &##:10 FiafT 1S-IS,

[PE1] interface vlan-interface 11
[PE1-VIan-interfacell]
[PE1-VIan-interfacell]
[PE1-VIan-interfacell]
[PE1-Vlan-interfacell]

isis enable 1
mpls
mpls Idp
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[PE1-VIan-interfacell] quit

# B4 Loopback0 #2111, fEfEI1 LIZ4T 1S-IS,

[PE1] interface loopback O

[PE1-LoopBackO] ip address 2.2.2.9 32

[PE1-LoopBackO] isis enable 1

[PE1-LoopBackO] quit

# A —A VPN 524, 4% vpnl, HiE RD f1 VPN Target j& .
[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 11:11
[PE1-vpn-instance-vpnl] vpn-target 3:3 import-extcommunity
[PE1-vpn-instance-vpnl] vpn-target 3:3 export-extcommunity
[PE1-vpn-instance-vpnl] quit

# RIERL CE 1 % 09052 2RI VPN sS4,

[PE1] interface vlan-interface 12

[PE1-VIan-interfacel2] ip binding vpn-instance vpnl
[PE1-VIan-interfacel?] ip address 30.0.0.1 8
[PE1-VIan-interfacel2] quit

# 1£ PE 1 11217 BGP.

[PE1] bgp 100

# ML IBGP X454k 3.3.3.9 24 VPNv4 X 2544

[PE1-bgp] peer 3.3.3.9 as-number 100

[PE1-bgp] peer 3.3.3.9 connect-interface loopback O
[PE1-bgp] ipv4-family vpnv4

[PE1-bgp-af-vpnv4] peer 3.3.3.9 enable

[PE1-bgp-af-vpnv4] quit

# W EEM 5N VPNL ) VPN % 3%,

[PE1-bgp] ipv4-family vpn-instance vpnl

[PE1-bgp-vpnl] import-route direct

[PE1-bgp-vpnl] quit

[PE1-bgp] quit

(2) fic % ASBR-PE 1

# 1£ ASBR-PE 1 [iz1T IS-IS.

<ASBR-PE1> system-view

[ASBR-PE1] isis 1

[ASBR-PEl-isis-1] network-entity 10.2222.2222_.2222.2222.00
[ASBR-PEl-isis-1] quit

# BLE LSR ID, {{ifit MPLS 1 LDP.

[ASBR-PE1] mpls Isr-id 3.3.3.9

[ASBR-PE1] mpls

[ASBR-PE1-mpls] label advertise non-null

[ASBR-PE1-mpls] quit

[ASBR-PE1] mpls Idp

[ASBR-PE1-mpls-Idp] quit

# MEH: 1 Vlan-interfacell, {E#:11 FIZAT 1S-IS, FffEE MPLS I LDP.
[ASBR-PE1] interface vlan-interfacell
[ASBR-PE1-Vlan-interfacell] ip address 1.1.1.1 255.0.0.0
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[ASBR-PE1-Vlan-interfacell] isis enable 1
[ASBR-PE1-Vlan-interfacell] mpls
[ASBR-PE1-Vlan-interfacell] mpls Idp
[ASBR-PE1-Vlan-interfacell] quit

# lid & 421 Vlan-interface12, fiifig¢ MPLS.

[ASBR-PE1] interface vlan-interface 12
[ASBR-PE1-Vlan-interfacel2] ip address 11.0.0.2 255.0.0.0
[ASBR-PE1-Vlan-interfacel2] mpls
[ASBR-PE1-Vlan-interfacel2] quit

# flgd LoopbackO #11, Jfiz1T 1S-IS.

[ASBR-PE1] interface loopback 0O

[ASBR-PE1-LoopBackO] ip address 3.3.3.9 32
[ASBR-PE1-LoopBackO] isis enable 1

[ASBR-PE1-LoopBack0] quit

# 7t ASBR-PE 1 11217 BGP

[ASBR-PE1] bgp 100

[ASBR-PE1-bgp] peer 2.2.2.9 as-number 100

[ASBR-PE1-bgp] peer 2.2.2.9 connect-interface loopback 0O
[ASBR-PE1-bgp] peer 11.0.0.1 as-number 600

# AT VPNV4 2 113847 Import VPN-target i € .
[ASBR-PE1-bgp] ipv4-family vpnv4

[ASBR-PE1-bgp-af-vpnv4] undo policy vpn-target

# K IBGP X444 2.2.2.9 F1 EBGP %1454 11.0.0.1 #HL'E 4 VPNv4A X &544
[ASBR-PE1-bgp-af-vpnv4] peer 11.0.0.1 enable
[ASBR-PE1-bgp-af-vpnv4] peer 2.2.2.9 enable
[ASBR-PE1-bgp-af-vpnv4] quit

(3) Mt ® ASBR-PE 2

# /£ ASBR-PE 2 LJ&1T IS-IS.,

<ASBR-PE2> system-view

[ASBR-PE2] isis 1

[ASBR-PE2-isis-1] network-entity 10.3333.3333.3333.3333.00
[ASBR-PE2-isis-1] quit

# ML LSRID, {£fg MPLS 1 LDP.

[ASBR-PE2] mpls Isr-id 4.4.4.9

[ASBR-PE2] mpls

[ASBR-PE2-mpls] label advertise non-null

[ASBR-PE2-mpls] quit

[ASBR-PE2] mpls Idp

[ASBR-PE2-mpls-1dp] quit

# FUE % 1 Vian-interfacell, {E#:1 FiZAT 1S-I1S, Jf{ffk MPLS #1 LDP.
[ASBR-PE2] interface vlan-interface 11
[ASBR-PE2-Vlan-interfacell] ip address 9.1.1.1 255.0.0.0
[ASBR-PE2-Vlan-interfacell] isis enable 1
[ASBR-PE2-VIlan-interfacell] mpls
[ASBR-PE2-Vlan-interfacell] mpls Idp
[ASBR-PE2-VIlan-interfacell] quit
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# B B % 1 Vlan-interface12, 6 MPLS.

[ASBR-PE2] interface vlan-interface 12
[ASBR-PE2-Vlan-interfacel2] ip address 11.0.0.1 255.0.0.0
[ASBR-PE2-Vlan-interfacel2] mpls
[ASBR-PE2-Vlan-interfacel2] quit

# fil% Loopback0 #11, Fiz17T I1S-IS.

[ASBR-PE2] interface loopback 0

[ASBR-PE2-LoopBack0] ip address 4.4.4.9 32
[ASBR-PE2-LoopBackO] isis enable 1
[ASBR-PE2-LoopBackO] quit

# /£ ASBR-PE 2 [iZ17 BGP,

[ASBR-PE2] bgp 600

[ASBR-PE2-bgp] peer 11.0.0.2 as-number 100
[ASBR-PE2-bgp] peer 5.5.5.9 as-number 600
[ASBR-PE2-bgp] peer 5.5.5.9 connect-interface loopback 0O
# A VPNV4 2 113351 T Import VPN-target i & .
[ASBR-PE2-bgp] ipv4-family vpnv4
[ASBR-PE2-bgp-af-vpnv4] undo policy vpn-target

# 1% IBGP %41k 5.5.5.9 F1 EBGP X454 11.0.0.2 #HCE A VPNvA X 444
[ASBR-PE2-bgp-af-vpnv4] peer 11.0.0.2 enable
[ASBR-PE2-bgp-af-vpnv4] peer 5.5.5.9 enable
[ASBR-PE2-bgp-af-vpnv4] quit

[ASBR-PE2-bgp] quit

(4) HBE PE2

# 11 PE 2 L1217 1S-IS.

<PE2> system-view

[PE2] isis 1

[PE2-isis-1] network-entity 10.4444.4444 _4444_4444_00
[PE2-isis-1] quit

# ML LSRID, {£fg MPLS 1 LDP.

[PE2] mpls Isr-id 5.5.5.9

[PE2] mpls

[PE2-mpls] label advertise non-null

[PE2-mpls] quit

[PE2] mpls Idp

[PE2-mpls-1dp] quit

# FUE % 1 Vian-interfacell, {E#:1 FiZAT 1S-1S, Jf{ff MPLS #1 LDP.
[PE2] interface vlan-interface 11
[PE2-VIan-interfacell] ip address 9.1.1.2 255.0.0.0
[PE2-VIan-interfacell] isis enable 1
[PE2-VIan-interfacell] mpls

[PE2-VIan-interfacell] mpls Idp
[PE2-VIan-interfacell] quit

# Q7% Loopback0 #11, {EF:I0 LIZAT IS-IS,

[PE2] interface loopback O

[PE2-LoopBackO] ip address 5.5.5.9 32
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[PE2-LoopBackO] isis enable 1

[PE2-LoopBack0] quit

# G VPN 526, 44 vpnl, Fi'E RD f1 VPN Target j& .
[PE2] ip vpn-instance vpnl

[PE2-vpn-instance-vpnl] route-distinguisher 12:12
[PE2-vpn-instance-vpnl] vpn-target 3:3 import-extcommunity
[PE2-vpn-instance-vpnl] vpn-target 3:3 export-extcommunity
[PE2-vpn-instance-vpnl] quit

# W IEHE CE 2 i3 0E B VPN 2491

[PE2] interface Vlan-interfacel2

[PE2-VIan-interfacel2] ip binding vpn-instance vpnl
[PE2-VIan-interfacel?] ip address 20.0.0.1 8
[PE2-VIan-interfacel2] quit

# 1t PE 2 1217 BGP,

[PE2] bgp 600

# [ E IBGP X251k 4.4.4.9 2y VPNv4 X 24k

[PE2-bgp] peer 4.4.4.9 as-number 600

[PE2-bgp] peer 4.4.4.9 connect-interface loopback 0
[PE2-bgp] ipv4-family vpnv4d

[PE2-bgp-af-vpnv4] peer 4.4.4.9 enable

[PE2-bgp-af-vpnv4] quit

# 4 FOE B 5]\ VPNL 1) VPN B 3K .

[PE2-bgp] ipv4-family vpn-instance vpnl

[PE2-bgp-vpnl] import-route direct

[PE2-bgp-vpnl] quit

[PE2-bgp] quit

(5) Mo & SERUG KIS

#MLE SN, £ PE 2 Bt PE 1317 Ping #:4, mLL Ping il
[PE2] ping —vpn-instance vpnl 30.0.0.1

# 7¢ PE 1 b4 PE 2 #H47 Ping #:4E, 7] LA Ping iifi:

[PE1] ping —vpn-instance vpnl 20.0.0.1

1.10.6 f & #18VPN-OptionCH R =<4

1. AR E K

o Site 1 i1 Site 2 J& T[7]— VPN, Site 1ifiid AS 100 i) PE 1 # A\, Site 2 iliid AS 600 )

PE 2 #: \;
o [A—HIGRLENN PE W& ZIFIZIT I1S-IS 1E 4 IGP;
e PE 145 ASBR-PE 1 [flifiit MP-IBGP Z#h5%5 IPv4 % tH ;
e PE 245 ASBR-PE 2 [H]ifiisk MP-IBGP A& #5258 IPv4 %
e PE1%5PE2# MP-EBGP X 454k;

ASBR-PE 1 fll ASBR-PE 2 47 7| it & 4% MG, 6F MO 7 #0186 bl T NP2
ASBR-PE 1 5 ASBR-PE 2 [A]ifi i} MP-EBGP A2 #thr%5 IPv4 %1 .

1-81



2. AW E
E1-24 & FEiE VPN-OptionC 772 4E M

MPLS backbone Loop0 Loop0 MPLS backbone
AS 100 AS 600

Vlan-int12 Vlan-int12

Vlan-int11 Vlan-int11

ASBR-PE 1 ASBR-PE 2

Vlan-int11 Vlan-int11

PE 1 Site 1 Site 2 PE 2
Loopt R MP-EBGP . Loop1

K& Fo 3= [P ik &S Hu [Pk

PE 1 Loop0 2.2.2.9/32 PE 2 Loop0 5.5.5.9/32
Loopl 30.0.0.1/32 Loopl 20.0.0.1/32
Vlan-int11l 1.1.1.2/8 Vlan-intll 9.1.1.2/8

ASBR-PE 1 LoopO 3.3.3.9/32 ASBR-PE 2 LoopO 4.4.4.9/32
Vlan-int11l 1.1.1.1/8 Vlan-intll 9.1.1.1/8
Vlan-int12 11.0.0.2/8 Vlan-int12 11.0.0.1/8

3. EESR
(1) MHEPEL

# 1t PE 1 |i217 1S-IS.

<PE1> system-view

[PE1] isis 1

[PE1-isis-1] network-entity 10.1111.1111.1111.21111.00
[PE1l-isis-1] quit

# ML LSRID, {£fg MPLS 1 LDP.

[PE1] mpls Isr-id 2.2.2.9

[PE1] mpls

[PE1-mpls] label advertise non-null

[PE1-mpls] quit

[PE1] mpls Idp

[PE1-mpls-1dp] quit

# LB 11 Vlan-interfacell, {E#:11 4T 1S-I1S, Ff{fifig MPLS 1 LDP.
[PE1] interface vlan-interface 11
[PE1-VIan-interfacell] ip address 1.1.1.2 255.0.0.0
[PE1-VIan-interfacell] isis enable 1
[PE1-VIan-interfacell] mpls

[PE1-VIan-interfacell] mpls ldp
[PE1-VIan-interfacell] quit

# Q7% Loopback0 #11, {EF:I0 LIZAT IS-IS,

[PE1] interface loopback O

[PE1-LoopBackO] ip address 2.2.2.9 32
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[PE1-LoopBackO] isis enable 1

[PE1-LoopBack0] quit

# G4 VPN S2fil, 4FR4 vpnl, AILACE RD F1 VPN Target &k
[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 11:11
[PE1-vpn-instance-vpnl] vpn-target 3:3 import-extcommunity
[PE1-vpn-instance-vpnl] vpn-target 3:3 export-extcommunity
[PE1-vpn-instance-vpnl] quit

# Q)7 Loopbackl #£11, Jf¥ b 048 2 vpnl.

[PE1] interface loopback 1

[PE1-LoopBackl] ip binding vpn-instance vpnl

[PE1-LoopBackl] ip address 30.0.0.1 32

[PE1-LoopBackl] quit

# 1t PE 1 Iiz1T BGP.

[PE1] bgp 100

# [LE PE 1 11 IBGP X454k 3.3.3.9 R ATARZE#E tH S 3.3.3.9 AR 251 t I RE )
[PE1-bgp] peer 3.3.3.9 as-number 100

[PE1-bgp] peer 3.3.3.9 connect-interface loopback 0

[PE1-bgp] peer 3.3.3.9 label-route-capability

# L E PE 1 3] EBGP Xf%514 5.5.5.9 {1 KEkHCh 10.
[PE1-bgp] peer 5.5.5.9 as-number 600

[PE1-bgp] peer 5.5.5.9 connect-interface loopback O
[PE1-bgp] peer 5.5.5.9 ebgp-max-hop 10

# FCE A5k 5.5.5.9 1E ) VPNVA X454k

[PE1-bgp] ipv4-family vpnv4d

[PE1-bgp-af-vpnv4] peer 5.5.5.9 enable
[PE1-bgp-af-vpnv4] quit

# W EEM TN vpnl B H &

[PE1-bgp] ipv4-family vpn-instance vpnl
[PE1-bgp-vpnl] import-route direct

[PE1-bgp-vpnl] quit

[PE1-bgp] quit

(2) Tic® ASBR-PE1

# {E ASBR-PE 1 Li217 IS-IS.

<ASBR-PE1> system-view

[ASBR-PE1] isis 1

[ASBR-PEl-isis-1] network-entity 10.2222.2222.2222.2222.00
[ASBR-PEl-isis-1] quit

# ML LSRID, {£fg MPLS 1 LDP.

[ASBR-PE1] mpls Isr-id 3.3.3.9

[ASBR-PE1] mpls

[ASBR-PE1-mpls] label advertise non-null
[ASBR-PE1-mpls] quit

[ASBR-PE1] mpls Idp

[ASBR-PE1-mpls-Idp] quit
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# [ E % 1 Vian-interfacell, {E#:1 FZAT 1S-I1S, M MPLS #1 LDP.
[ASBR-PE1] interface vlan-interface 11
[ASBR-PE1-Vlan-interfacell] ip address 1.1.1.1 255.0.0.0
[ASBR-PE1-Vlan-interfacell] isis enable 1
[ASBR-PE1-Vlan-interfacell] mpls
[ASBR-PE1-Vlan-interfacell] mpls Idp
[ASBR-PE1-Vlan-interfacell] quit

# LB #1 Vlan-interface12, JE#AE#:11 L{#ifE MPLS.
[ASBR-PE1] interface vlan-interface 12
[ASBR-PE1-Vlan-interfacel2] ip address 11.0.0.2 255.0.0.0
[ASBR-PE1-Vlan-interfacel2] mpls
[ASBR-PE1-Vlan-interfacel2] quit

# {4 Loopback0 #: 11, fEF:I1 4T IS-IS,

[ASBR-PE1] interface loopback 0O

[ASBR-PE1-LoopBackO] ip address 3.3.3.9 32
[ASBR-PE1-LoopBackO] isis enable 1

[ASBR-PE1-LoopBack0] quit

# G E% RN

[ASBR-PE1] route-policy policyl permit node 1
[ASBR-PEl1-route-policyl] apply mpls-label
[ASBR-PEl-route-policyl] quit

[ASBR-PE1] route-policy policy2 permit node 1
[ASBR-PEl1-route-policy2] if-match mpls-label
[ASBR-PEl1-route-policy2] apply mpls-label
[ASBR-PEl-route-policy2] quit

# {1 ASBR-PE 1 hig1T BGP, 5l IS-IS #FE 1 1) .

[ASBR-PE1] bgp 100

[ASBR-PE1-bgp] import-route isis 1

# X5 ) IBGP X 554K 2.2.2.9 AT % HH W H 2 & 2% H 5R B policy2.
[ASBR-PE1-bgp] peer 2.2.2.9 as-number 100

[ASBR-PE1-bgp] peer 2.2.2.9 route-policy policy2 export

# 11 IBGP X444 2.2.2.9 RATKRAEH 1 M 2.2.2.9 Fellehr 25 i th i1 g
[ASBR-PE1-bgp] peer 2.2.2.9 connect-interface loopback 0
[ASBR-PE1-bgp] peer 2.2.2.9 label-route-capability

# X ) EBGP X354 11.0.0.1 A (11 i1 W P L (1% i 5k policy 1.
[ASBR-PE1-bgp] peer 11.0.0.1 as-number 600

[ASBR-PE1-bgp] peer 11.0.0.1 route-policy policyl export

# 1] EBGP X454 11.0.0.1 RATARZEH 1 S M 11.0.0.1 FUbREE % 1 e
[ASBR-PE1-bgp] peer 11.0.0.1 label-route-capability
[ASBR-PE1-bgp] quit

(3) T # ASBR-PE 2

# {F ASBR-PE 2 [i217 IS-IS.

<ASBR-PE2> system-view

[ASBR-PE2] isis 1

[ASBR-PE2-isis-1] network-entity 10.3333.3333.3333.3333.00

1-84



[ASBR-PE2-isis-1] quit

#ICHE LSRID, ffifg MPLS 1 LDP.

[ASBR-PE2] mpls Isr-id 4.4.4.9

[ASBR-PE2] mpls

[ASBR-PE2-mpls] label advertise non-null

[ASBR-PE2-mpls] quit

[ASBR-PE2] mpls Idp

[ASBR-PE2-mpls-1dp] quit

# fid B 21 Vian-interfacell, E#:11 FIE4T I1S-IS, JE#E#H: 10 BAffE MPLS H1 LDP.
[ASBR-PE2] interface vlan-interface 11
[ASBR-PE2-Vlan-interfacell] ip address 9.1.1.1 255.0.0.0
[ASBR-PE2-Vlan-interfacell] isis enable 1
[ASBR-PE2-VIan-interfacell] mpls
[ASBR-PE2-Vlan-interfacell] mpls Idp
[ASBR-PE2-Vlan-interfacell] quit

# {4 Loopback0 #: 11, fEF:I1 4T IS-IS,

[ASBR-PE2] interface loopback 0O

[ASBR-PE2-LoopBackO] ip address 4.4.4.9 32
[ASBR-PE2-LoopBack0O] isis enable 1

[ASBR-PE2-LoopBack0] quit

# lid & 42 0 Vlan-interface12, 7e4% 0 EAFRE MPLS.
[ASBR-PE2] interface vlan-interface 12
[ASBR-PE2-VIan-interfacel2] ip address 11.0.0.1 255.0.0.0
[ASBR-PE2-Vlan-interfacel2] mpls
[ASBR-PE2-Vlan-interfacel2] quit

# BT N

[ASBR-PE2] route-policy policyl permit node 1

New Sequence of this List

[ASBR-PE2-route-policyl] apply mpls-label
[ASBR-PE2-route-policyl] quit

[ASBR-PE2] route-policy policy2 permit node 1
[ASBR-PE2-route-policy2] if-match mpls-label
[ASBR-PE2-route-policy2] apply mpls-label
[ASBR-PE2-route-policy2] quit

# {1 ASBR-PE 2 1ig1T BGP, 5l IS-IS #FE 1 1) .
[ASBR-PE2] bgp 600

[ASBR-PE2-bgp] import-route isis 1

# [1] IBGP %4544k 5.5.5.9 KAl bna8 i th S M 5.5.5.9 HARAE K K1 RE ) -
[ASBR-PE2-bgp] peer 5.5.5.9 as-number 600

[ASBR-PE2-bgp] peer 5.5.5.9 connect-interface loopback 0
[ASBR-PE2-bgp] peer 5.5.5.9 label-route-capability

# X7 IBGP X 4544 5.5.5.9 KA ¥ 1 Y H CURCE ¥ B S policy2.
[ASBR-PE2-bgp] peer 5.5.5.9 route-policy policy2 export

# XF ) EBGP X 4544 11.0.0.2 A 1% Hi A UG 1 % bh 3k policy 1.
[ASBR-PE2-bgp] peer 11.0.0.2 as-number 100

[ASBR-PE2-bgp] peer 11.0.0.2 route-policy policyl export
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# 1] EBGP X454 11.0.0.2 R ATARZEEK H1 M 11.0.0.2 HWOhr 25 2% th I BE )
[ASBR-PE2-bgp] peer 11.0.0.2 label-route-capability
[ASBR-PE2-bgp] quit

(4) HBEPE2

# 1t PE 2 }i217 1S-IS.

<PE2> system-view

[PE2] isis 1

[PE2-isis-1] network-entity 10.4444 _4444 _4444 _4444_00
[PE2-isis-1] quit

# MLE LSR ID, {lifit MPLS 1 LDP.

[PE2] mpls Isr-id 5.5.5.9

[PE2] mpls

[PE2-mpls] label advertise non-null

[PE2-mpls] quit

[PE2] mpls 1dp

[PE2-mpls-1dp] quit

# LB 11 Vlan-interfacell, {E#:11 E4T 1S-1S, Ff{fifig MPLS 1 LDP.
[PE2] interface vlan-interface 11

[PE2-VIan-interfacell] ip address 9.1.1.2 255.0.0.0
[PE2-VIan-interfacell] isis enable 1
[PE2-VIan-interfacell] mpls

[PE2-VIan-interfacell] mpls ldp

[PE2-VIan-interfacell] quit

# Q)7 Loopback0 #1111, {EF:10 LIiZ4T IS-IS,

[PE2] interface loopback 0O

[PE2-LoopBackO] ip address 5.5.5.9 32

[PE2-LoopBackO] isis enable 1

[PE2-LoopBack0] quit

# G VPN SEfl, 2%k vpnl, JyICELE RD F1 VPN Target J& k.
[PE2] ip vpn-instance vpnl

[PE2-vpn-instance-vpnl] route-distinguisher 11:11
[PE2-vpn-instance-vpnl] vpn-target 3:3 import-extcommunity
[PE2-vpn-instance-vpnl] vpn-target 3:3 export-extcommunity
[PE2-vpn-instance-vpnl] quit

# Q)7 Loopbackl #£11, ¥k 048 2 vpnl.

[PE2] interface loopback 1

[PE2-LoopBackl] ip binding vpn-instance vpnl
[PE2-LoopBackl] ip address 20.0.0.1 32

[PE2-LoopBackl] quit

# {¥ PE 2 11217 BGP.

[PE2] bgp 600

# LE PE 2 [ IBGP X454k 4.4.4.9 KRATHRZE R tH M 4.4.4.9 FLWOhR 25 i ) BE

[PE2-bgp] peer 4.4.4.9 as-number 600
[PE2-bgp] peer 4.4.4.9 connect-interface loopback 0
[PE2-bgp] peer 4.4.4.9 label-route-capability
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# ML E PE 2 2] EBGP X451k 2.2.2.9 11 KBEECH 10.
[PE2-bgp] peer 2.2.2.9 as-number 100

[PE2-bgp] peer 2.2.2.9 connect-interface loopback 0
[PE2-bgp] peer 2.2.2.9 ebgp-max-hop 10

# WLE X SER 2.2.2.9 162 VPNv4 X5k
[PE2-bgp] ipv4-family vpnv4
[PE2-bgp-af-vpnv4] peer 2.2.2.9 enable
[PE2-bgp-af-vpnv4] quit

# K EHIER R TI vpnl (R K.

[PE2-bgp] ipv4-family vpn-instance vpnl

[PE2-bgp-vpnl] import-route direct

[PE2-bgp-vpnl] quit

[PE2-bgp] quit

BB SEMUG, (F PE2 X} PEL BT Ping #:4E, W LA Ping i@ :
[PE2] ping —vpn-instance vpnl 30.0.0.1

7F PE1 X} PE2 #H47 Ping #4E, AT L) Ping il :

[PE1] ping —vpn-instance vpnl 20.0.0.1

1.10.7 EEZEFHZERT A

1. ARk

76 B 1-25 .

e PEL1MPE2Z—ZUaE TN PE &&, I _ZJusEiieft VPN k5

e CEL1RMICE2&R A "ZusErmmes, 1Fh CERBRAN Iz EmnETM;

o PE3MPE4 2 JUE RN PE &, N JUsE M%) $2f4t MPLS L3VPN fik%%;

e CE3RICE4E JUsEmME,.

WC 0 7 T (13 T DB T 8 P 2 EH PR AT e

o TYZET VPN WESER A SUSE i E T B RIS E R YOS EHEEN A S
(1) CE #&X\;

o T JUSEWALE N VPN B HAE YU E R PE WA A HEAE RIS E R PE )
#% (PE 31 PE 4) [ MP-IBGP X %A% &
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2. A
[E]1-25 @i E Carriers’ carriers Bt & 20X

Loopo Provider carrier LoopO
PE Vlan-int12 PE 2
Vlan-int12
Vlan-int11 Vlan-int11
AS 100 AS 100
Loop0
Customer carrier Customer carrier
Vlan-int11 Vian-int11
Vlan-int12 CE1 CE 2 > Vlan-int12
Vlan-int12 Vlan-int12
pPE 3] Vlan-int1l Vian-int11 PE4
_______________ Loop0 -
Vian-ntil e MPHIBGP e Vian-inti1
ceEs T CE 4
AS 65410 AS 65420
K& o [P,k K& Ho IP 33k
CE3 Vlan-int1l 100.1.1.1/24 CE4 Vlan-int11l 120.1.1.1/24
PE 3 LoopO 1.1.1.9/32 PE 4 LoopO 6.6.6.9/32
Vlan-int11l 100.1.1.2/24 Vlan-int11l 120.1.1.2/24
Vlan-int12 10.1.1.1/24 Vlan-int12 20.1.1.2/24
CE1l Loop0 2.2.2.9/32 CE2 Loop0 5.5.5.9/32
Vlan-int12 10.1.1.2/24 Vlan-int11l 21.1.1.2/24
Vlan-int1l 11.1.1.1/24 Vlan-int12 20.1.1.1/24
PE 1 LoopO 3.3.3.9/32 PE 2 LoopO 4.4.4.9/32
Vlan-int1l 11.1.1.2/24 Vlan-int12 30.1.1.2/24
Vlan-int12 30.1.1.1/24 Vlan-intll 21.1.1.1/24

I EMELE

(1) BE - FEE R TME MPLS L3VPN, ] IS-IS #E 44 T M) IGP X, PE 11 PE 2
Z M§ERE LDP, 47 MP-IBGP X454 5C &

# lLE PE 1.

<PE1> system-view

[PE1] interface loopback O

[PE1-LoopBackO] ip address 3.3.3.9 32

[PE1-LoopBackO] quit

[PE1] mpls Isr-id 3.3.3.9

[PE1] mpls

[PE1-mpls] quit

[PE1] mpls Idp

[PE1-mpls-1dp] quit

[PE1] isis 1

[PE1l-isis-1] network-entity 10.0000.0000.0000.0004.00

[PE1-isis-1] quit

[PE1] interface loopback O
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[PE1-LoopBackO] isis enable 1

[PE1-LoopBack0] quit

[PE1] interface vlan-interface 12
[PE1-VIan-interfacel?] ip address 30.1.1.1 24
[PE1-VIan-interfacel2] isis enable 1
[PE1-VIan-interfacel2] mpls

[PE1-VIan-interfacel2] mpls Idp
[PE1-VIan-interfacel2] mpls ldp transport-address interface
[PE1-VIan-interfacel?2] quit

[PE1] bgp 100

[PE1-bgp] peer 4.4.4.9 as-number 100

[PE1-bgp] peer 4.4.4.9 connect-interface loopback 0
[PE1-bgp] ipv4-family vpnv4d

[PE1-bgp-af-vpnv4] peer 4.4.4.9 enable
[PE1-bgp-af-vpnv4] quit

[PE1-bgp] quit

@ ks

PE2#BcE L PE 1 X, BrEitfz gk,

Bo & 58 %5, £ PE 1 8% PE 2 40T display mpls |dp session 4 1] LLE 3| LDP £ i @37 1) s
47 display bgp peer @4 LG BGP X454 G R T @A, JfikF| Established JRZ; AT
display isis peer 41 LAEF] I1S-IS & fm R @, IRAN up.
PLPEL 1.
[PE1] display mpls Idp session

LDP Session(s) in Public Network
Total number of sessions: 1

Peer-1D Status LAM SsnRole FT MD5 KA-Sent/Rcv
4.4.4.9:0 Operational DU Active Off Off 378/378
LAM : Label Advertisement Mode FT : Fault Tolerance

[PE1] display bgp peer
BGP local router ID : 3.3.3.9
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
4.4.4.9 100 162 145 0 0 02:12:47 Established

[PE1] display isis peer
Peer information for ISIS(1)

System I1d Interface Circuit Id State HoldTime Type PRI
0000.0000.0005 Vlan-interface2 001 Up 29s LiL2  --
(2) BCHE Iz E RIS M 1S-IS1EH IGP 3, PE3HI CE 1. PE4 Hl CE 2 Z[f)/ jilffifie
LDP
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# & PE 3.

<PE3> system-view

[PE3] interface loopback O

[PE3-LoopBackO] ip address 1.1.1.9 32
[PE3-LoopBack0] quit

[PE3] mpls Isr-id 1.1.1.9

[PE3] mpls

[PE3-mpls] quit

[PE3] mpls Idp

[PE3-mpls-1dp] quit

[PE3] isis 2

[PE3-isis-2] network-entity 10.0000.0000.0000.0001.00
[PE3-isis-2] quit

[PE3] interface loopback O

[PE3-LoopBackO] isis enable 2

[PE3-LoopBack0] quit

[PE3] interface vlan-interface 12
[PE3-VIan-interfacel?] ip address 10.1.1.1 24
[PE3-VIan-interfacel2] isis enable 2
[PE3-VIan-interfacel2] mpls
[PE3-VIan-interfacel2] mpls ldp
[PE3-VIan-interfacel2] mpls ldp transport-address interface
[PE3-VIan-interfacel2] quit

# Mo CE 1.

<CE1l> system-view

[CE1] interface loopback O

[CE1-LoopBackO] ip address 2.2.2.9 32
[CE1-LoopBackO] quit

[CE1] mpls Isr-id 2.2.2.9

[CE1] mpls

[CE1-mpls] quit

[CE1] mpls 1dp

[CE1-mpls-1dp] quit

[CE1] isis 2

[CEl-isis-2] network-entity 10.0000.0000.0000.0002.00
[CE1l-isis-2] quit

[CE1] interface loopback O

[CE1-LoopBackO] isis enable 2

[CE1-LoopBackO] quit

[CE1] interface vlan-interface 12
[CE1-VIan-interfacel2] ip address 10.1.1.2 24
[CE1-VIan-interfacel?] isis enable 2
[CE1-VIan-interfacel2] mpls
[CE1-VIan-interfacel2] mpls ldp
[CE1-VIan-interfacel2] mpls ldp transport-address interface
[CE1-VIan-interfacel2] quit

fit & 5en, PE 3 F1 CE 1 2 [A W A . LDP Fl 1S-1S AFJE KL R o
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@ ks

PE4#« CE2Xa¢yfeE L PE 342 CE 1 XA 49 B B XM, BrEidf2 4k,

() MH “Ziz’E T CE AR —YUaE R PE, J4E PE FRCE I1S-IS 5]\ BGP % . BGP 5|
A 1S-1S & H

# IUE PE 1.

[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 200:1
[PE1-vpn-instance-vpnl] vpn-target 1:1
[PE1-vpn-instance-vpnl] quit

[PE1] mpls Idp vpn-instance vpnl
[PE1-mpls-ldp-vpn-instance-vpnl] quit

[PE1] isis 2 vpn-instance vpnl

[PE1-isis-2] network-entity 10.0000.0000.0000.0003.00
[PEl-isis-2] import-route bgp allow-ibgp
[PE1-isis-2] quit

[PE1] interface vlan-interfacell
[PE1-Vlan-interfacell] ip binding vpn-instance vpnl
[PE1-VIan-interfacell] ip address 11.1.1.2 24
[PE1-VIan-interfacell] isis enable 2
[PE1-VIan-interfacell] mpls

[PE1-VIan-interfacell] mpls Idp
[PE1-VIan-interfacell] mpls ldp transport-address interface
[PE1-Vlan-interfacell] quit

[PE1] bgp 100

[PE1-bgp] ipv4-family vpn-instance vpnl
[PE1-bgp-vpnl] import isis 2

[PE1-bgp-vpnl] quit

[PE1-bgp] quit

# & CE 1.

[CE1] interface vlan-interfacell
[CE1-VIan-interfacell] ip address 11.1.1.1 24
[CE1-VIan-interfacell] isis enable 2
[CE1-VIan-interfacell] mpls

[CE1-VIan-interfacell] mpls Idp
[CE1-VIan-interfacell] mpls ldp transport-address interface
[CE1-VIan-interfacell] quit

BeE SRS, PE 11 CE 1 Z ANV R LDP 1 1S-1S 2 JH K R .

g i

PE2#4 CE2X & E L5 PE14 CE 1 X 19 89F B X, e E iT42 4,

(4) BE JUERNEH#N PE
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# licE CE 3.

<CE3> system-view

[CE3] interface vlan-interfacell
[CE3-VIan-interfacell] ip address 100.1.1.1 24
[CE3-VIan-interfacell] quit

[CE3] bgp 65410

[CE3-bgp] peer 100.1.1.2 as-number 100
[CE3-bgp] import-route direct

[CE3-bgp] quit

# liLE PE 3.

[PE3] ip vpn-instance vpnl
[PE3-vpn-instance-vpnl] route-distinguisher 100:1
[PE3-vpn-instance-vpnl] vpn-target 1:1
[PE3-vpn-instance-vpnl] quit

[PE3] interface Vlan-interfacell
[PE3-VIan-interfacell] ip binding vpn-instance vpnl
[PE3-VlIan-interfacell] ip address 100.1.1.2 24
[PE3-VIan-interfacell] quit

[PE3] bgp 100

[PE3-bgp] ipv4-family vpn-instance vpnl
[PE3-bgp-vpnl] peer 100.1.1.1 as-number 65410
[PE3-bgp-vpnl] import-route direct
[PE3-bgp-vpnl] quit

[PE3-bgp] quit

g ks

PE4f« CE4 X0 ¢yfeE L PE 342 CE 3 XA 49 B B XM, BB idf2 4k,

(5) fEZUEE TN PE A MP-IBGP XS8R AR, AZ# U e R (K VPN B
# & PE 3.

[PE3] bgp 100

[PE3-bgp] peer 6.6.6.9 as-number 100

[PE3-bgp] peer 6.6.6.9 connect-interface loopback O

[PE3-bgp] ipv4-family vpnv4d

[PE3-bgp-af-vpnv4] peer 6.6.6.9 enable

[PE3-bgp-af-vpnv4] quit

[PE3-bgp] quit

@ ks

PE4#ftE L5 PE 3 XM, BuEidf2 49,

(6) L 5E UG AL S
AR E SERE, £E PE 181 PE 2 _E30AT display ip routing-table #ir4, #/LAE %] PE 1 1 PE 2
()28 W Bl 22 b U — s B i 45 (1% . LA PE 1 449

1-92



[PE1] display ip routing-table

Routing Tables: Public

Destinations : 7

Destination/Mask
3.3.3.9/32
4.4.4.9/32
30.1.1.0/24
30.1.1.1/32
30.1.1.2/32
127.0.0.0/8
127.0.0.1/32

7t PE 1 fil PE 2 4T display ip routing-table vpn-instance 7%, " LLESF] VPN i EHH

Proto Pre
Direct O

ISIS 15
Direct
Direct

Direct

O O O O

Direct
Direct O

Routes :

Cost
0
10

O O O O

0

7
NextHop
127.0.0.1
30.1.1.2
30.1.1.1
127.0.0.1
30.1.1.2
127.0.0.1
127.0.0.1

Interface
InLoopO
Vlianl2
Vlanl2
InLoopO
Vlianl2
InLoopO
InLoopO

YO E R MR NEEE H, (HRA 08 E RYEYK VPN E . LA PE 1 441:

[PE1] display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 11

Destination/Mask
1.1.1.9/32
2.2.2.9/32
5.5.5.9/32
6.6.6.9/32
10.1.1.0/24
11.1.1.0/24
11.1.1.1/32
11.1.1.2/32
20.1.1.0/24
21.1.1.0/24
21.1.1.2/32

7t CE 1 fl CE 2 447 display ip routing-table ir4-, 1 LU 24 W % 3R A 2088 i 4%

Proto Pre

1SIS 15
ISIS 15
BGP 255
BGP 255
ISIS 15
Direct O

Direct O

Direct O

BGP 255
BGP 255
BGP 255

Route
Cost
20
10

o

o O O O O

s @ 11
NextHop
11.1.1.1
11.1.1.1
4.4.4.9
4.4.4.9
11.1.1.1
11.1.1.1
127.0.0.1
11.1.1.2
4.4.4.9
4.4.4.9
4.4.4.9

Interface
Vlanll
Vlianll
NULLO
NULLO
Vlianll
Vlianll
InLoop0
Vlianll
NULLO
NULLO
NULLO

RN, AH 3 s B ey VPN Bk i, BL CE 1 44
[CE1] display ip routing-table

Routing Tables: Public

Destinations : 16

Destination/Mask
1.1.1.9/32
2.2.2.9/32
5.5.5.9/32
6.6.6.9/32
10.1.1.0/24
10.1.1.1/32
10.1.1.2/32
11.1.1.0/24
11.1.1.1/32
11.1.1.2/32
20.1.1.0/24
21.1.1.0/24
21.1.1.2/32
127.0.0.0/8

Proto Pre
1SIS 15
Direct O

1S1S 15
1SIS 15
Direct
Direct
Direct
Direct
Direct
Direct
I1SIS 15
1S1S 15
1SIS 15
Direct O

Routes :

Cost
10

16
NextHop
10.1.1.2
127.0.0.1
11.1.1.2
11.1.1.2
10.1.1.2
10.1.1.1
127.0.0.1
11.1.1.1
127.0.0.1
11.1.1.2
11.1.1.2
11.1.1.2
11.1.1.2
127.0.0.1
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Interface
Vlianl2
InLoopO
Vlanll
Vlianll
Vlanl2
Vlanl12
InLoop0
Vlanll
InLoop0
Vlianll
Vlanll
Vlanll
Vlianll
InLoopO



127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
7t PE 3 fl PE 4 34T display ip routing-table fir4, 7 LG 32 M % th & A — 2%
N ESS H . L PE 3 4.

[PE3] display ip routing-table

(N
I

o
=
Ny

Routing Tables: Public

Destinations : 11 Routes : 11

Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.9/32 Direct O 0 127.0.0.1 InLoopO
2.2.2.9/32 1S1S 15 10 10.1.1.2 Vianl2
5.5.5.9/32 1SIS 15 84 10.1.1.2 Vlanl2
6.6.6.9/32 1SIS 15 84 10.1.1.2 Vlanl2
10.1.1.0/24 Direct O 0 10.1.1.1 Vianl2
10.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
10.1.1.2/32 Direct O 0 10.1.1.2 Vlanl2
11.1.1.0/24 1S1S 15 20 10.1.1.2 Vlanl2
20.1.1.0/24 1SIS 15 84 10.1.1.2 Vlanl2
21.1.1.0/24 1SIS 15 84 10.1.1.2 Vlanl2
21.1.1.2/32 1S1S 15 84 10.1.1.2 Vianl2
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO

7t PE 3 1 PE 4 /47 display ip routing-table vpn-instance fir4, 7 LIES] VPN % &4
ey VPN 2P . LA PE 3 il

[PE3] display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 3 Routes : 3
Destination/Mask Proto Pre Cost NextHop Interface
100.1.1.0/24 Direct O 0 100.1.1.2 Vlanll
100.1.1.2/32 Direct O 0 127.0.0.1 InLoopO
120.1.1.0/24 BGP 255 0 6.6.6.9 NULLO

PE 3 #1 PE 4 7] LIAHH. Ping it :
[PE3] ping 20.1.1.2
PING 20.1.1.2: 56 data bytes, press CTRL_C to break

Reply from 20.1.1.2: bytes=56 Sequence=1 ttl=252 time=127 ms
Reply from 20.1.1.2: bytes=56 Sequence=2 ttl=252 time=97 ms
Reply from 20.1.1.2: bytes=56 Sequence=3 ttl=252 time=83 ms
Reply from 20.1.1.2: bytes=56 Sequence=4 ttl=252 time=70 ms
Reply from 20.1.1.2: bytes=56 Sequence=5 ttl=252 time=60 ms

--- 20.1.1.2 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 60/87/127 ms
CE 3 f1 CE 4 nJ LLH.#H Ping 1l .
[CE3] ping 120.1.1.1
PING 120.1.1.1: 56 data bytes, press CTRL_C to break
Reply from 120.1.1.1: bytes=56 Sequence=1 ttl=252 time=102 ms
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Reply from 120.1.1.1: bytes=56 Sequence=2 ttl=252 time=69 ms
Reply from 120.1.1.1: bytes=56 Sequence=3 ttl=252 time=105 ms
Reply from 120.1.1.1: bytes=56 Sequence=4 ttl=252 time=88 ms
Reply from 120.1.1.1: bytes=56 Sequence=5 ttl=252 time=87 ms

--- 120.1.1.1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 69/90/105 ms

1.10.8 ECE#REVPNRY)

1.

iz

LA T oK
W S PRAEHRIEVPNAR S . 0 [ 1-26 s
PE 1 fl PE 2 21275 B T W1 PE 5%, CEFRE VPN JiE;
CE 1 f1 CE 2 & VPN /7] CE %4, BANBERME TM, 1% CE W&SLFF A% VPNv4
6 5
PE 3 fl PE 4 /& H ' 4% N H#1H PE 4, SZHF MPLS L3VPN;
CE 3. CE 4. CE5H CE 6 2 H "M% N &L~ VPN (1) CE %%

e & ik VPN OCHEAE T2 A# -1 VPN B FHEIZ 1 PE Bk B AL BRI 7 -

25T PE (PE 11 PE2) W/ CE (CE 1M CE 2) KRtk VPNv4A N, 550
% VPNV4 % 111 RD 44 1 CE firkk VPN () RD, [AINR 7 CE Bkt VPN ) ERT s
T2k ey S R JE AR T, SR PR IR — R VPNVA 6 i % 25

H T S S 2% T VPN B R T 7 PE Rz 8 1 PE [MAS#e, T 3E/ris i PE Al
J' CE [R5, MP-EBGP #H45AK &,
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2. tAM [
El1-26 #xE VPN AN E

AS 100

Vian-int12 (_§_,

Vlan-int12 ™

Carrier VPN

CE2 Customer VPN

AS 65410 AS 65411 AS 65420 AS 65421
SUB_VPN1 SUB_VPN2 SUB_VPN1 SUB_VPN2
&4 o P31k & & o [P ak
CE1 LoopO 2.2.2.9/32 CE?2 Loop0 5.5.5.9/32
Vlan-int12 10.1.1.2/24 Vlan-int11 21.1.1.2/24
Vian-int11 11.1.1.1/24 Vlan-int12 20.1.1.1/24
CE3 Vlan-int11 100.1.1.1/24 CE 4 Vlan-int11l 120.1.1.1/24
CES5 Vlan-int13 110.1.1.1/24 CE®6 Vlan-int13 130.1.1.1/24
PE 1 LoopO 3.3.3.9/32 PE 2 Loop0 4.4.4.9/32
Vian-int11 11.1.1.2/24 Vlan-int11 21.1.1.1/24
Vlan-int12 30.1.1.1/24 Vlan-int12 30.1.1.2/24
PE 3 LoopO 1.1.1.9/32 PE 4 LoopO 6.6.6.9/32
Vlan-int1l 100.1.1.2/24 Vlan-int11l 120.1.1.2/24
Vlan-int12 10.1.1.1/24 Vlan-int12 20.1.1.2/24
Vlan-int13 110.1.1.2/24 Vlan-int13 130.1.1.2/24

I EBMELE

(1) Bl EIiSE wE TR MPLS L3VPN, 1§ 1] 1S-I1S /541 T M 1) IGP W4, PE 1 F1 PE 2 Z ]

flifig LDP, JF@ 7 MP-IBGP X414 &
#ICE PE 1.
<PE1> system-view
[PE1] interface loopback O
[PE1-LoopBackO] ip address 3.3.3.9 32
[PE1-LoopBack0] quit
[PE1] mpls Isr-id 3.3.3.9
[PE1] mpls
[PE1-mpls] quit
[PE1] mpls Idp
[PE1-mpls-1dp] quit
[PE1] isis 1

[PEl-isis-1] network-entity 10.0000.0000.0000.0004.00

[PE1-isis-1] quit
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[PE1] interface loopback O

[PE1-LoopBackO] isis enable 1

[PE1-LoopBackO] quit

[PE1] interface vlan-interface 12
[PE1-VIan-interfacel2] ip address 30.1.1.1 24
[PE1-VIan-interfacel?] isis enable 1
[PE1-VIan-interfacel2] mpls
[PE1-VIan-interfacel2] mpls Idp
[PE1-VIan-interfacel?2] quit

[PE1] bgp 100

[PE1-bgp] peer 4.4.4.9 as-number 100
[PE1-bgp] peer 4.4.4.9 connect-interface loopback 0
[PE1-bgp] ipv4-family vpnv4d
[PE1-bgp-af-vpnv4] peer 4.4.4.9 enable
[PE1-bgp-af-vpnv4] quit

[PE1-bgp] quit

@ ks

PE2#BcE L PE 1 X, BrEitfz gk,

Bo & 58 %5, £ PE 1 8% PE 2 40T display mpls |dp session 4 1] LLE 3| LDP £ i @37 1) s
47 display bgp peer @4 LG BGP X454 G R T @A, JfikF| Established JRZ; AT
display isis peer 41 LAEF] I1S-IS & fm R @, IRAN up.
LA PE 1 Jyfil:
[PE1] display mpls Idp session

LDP Session(s) in Public Network
Total number of sessions: 1

Peer-1D Status LAM SsnRole FT MD5 KA-Sent/Rcv
4.4.4.9:0 Operational DU Active Off Off 378/378
LAM : Label Advertisement Mode FT : Fault Tolerance

[PE1] display bgp peer
BGP local router ID : 3.3.3.9
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
4.4.4.9 100 162 145 0 0 02:12:47 Established

[PE1] display isis peer
Peer information for ISIS(1)

System I1d Interface Circuit Id State HoldTime Type PRI
0000.0000.0005 Vlan-interfacel2 001 Up 29s LiL2  --

(2) BB M. [ 1S-IS 4 IGP 14, PE 3 f1 CE 1. PE 4 #il CE 2 X [f]4> {# & LDP
# Bl E PE 3.
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<PE3> system-view

[PE3] interface loopback O
[PE3-LoopBackO] ip address 1.1.1.9 32
[PE3-LoopBack0] quit

[PE3] mpls Isr-id 1.1.1.9

[PE3] mpls

[PE3-mpls] quit

[PE3] mpls I1dp

[PE3-mpls-1dp] quit

[PE3] isis 2

[PE3-isis-2] network-entity 10.0000.0000.0000.0001.00
[PE3-isis-2] quit

[PE3] interface loopback O
[PE3-LoopBack0] isis enable 2
[PE3-LoopBack0] quit

[PE3] interface vlan-interface 12
[PE3-VIan-interfacel2] ip address 10.1.1.1 24
[PE3-VIan-interfacel?] isis enable 2
[PE3-VIan-interfacel2] mpls
[PE3-VIan-interfacel2] mpls ldp
[PE3-VIan-interfacel2] quit

# & CE 1.

<CE1> system-view

[CE1] interface loopback O
[CE1-LoopBackO] ip address 2.2.2.9 32
[CE1-LoopBackO] quit

[CE1] mpls Isr-id 2.2.2.9

[CE1] mpls

[CE1-mpls] quit

[CE1] mpls Idp

[CE1-mpls-1dp] quit

[CE1] isis 2

[CEl-isis-2] network-entity 10.0000.0000.0000.0002.00
[CE1l-isis-2] quit

[CE1] interface loopback O
[CE1-LoopBackO] isis enable 2
[CE1-LoopBackO] quit

[CE1] interface vlan-interface 12
[CE1-VIan-interfacel?] ip address 10.1.1.2 24
[CE1-VIan-interfacel2] isis enable 2
[CE1-VIan-interfacel2] mpls
[CE1-VIan-interfacel2] mpls Idp
[CE1-VIan-interfacel2] quit

fit & 5e W n, PE 3 F1 CE 1 2 [A/nf LA LDP Fl 1S-1S AR JE K R o
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@ ks

PE4#« CE2Xa¢yfeE L PE 342 CE 1 XA 49 B B XM, BrEidf2 4k,

(3) HBcEM)" CEARIZE R PE

#IE PE1

[PE1] ip vpn-instance vpnl
[PE1-vpn-instance-vpnl] route-distinguisher 200:1
[PE1-vpn-instance-vpnl] vpn-target 1:1
[PE1-vpn-instance-vpnl] quit

[PE1] interface vlan-interface 11
[PE1-Vlan-interfacell] ip binding vpn-instance vpnl
[PE1-VIan-interfacell] ip address 11.1.1.2 24
[PE1-VIan-interfacell] mpls
[PE1-Vlan-interfacell] quit

[PE1] bgp 100

[PE1-bgp] ipv4-family vpn-instance vpnl
[PE1-bgp-vpnl] peer 11.1.1.1 as-number 200
[PE1-bgp-vpnl] quit

[PE1-bgp] quit

#ICE CE 1.

[CE1] interface vlan-interface 11
[CE1-VIan-interfacell] ip address 11.1.1.1 24
[CE1-VIan-interfacell] mpls
[CE1-VIan-interfacell] quit

[CE1] bgp 200

[CE1-bgp] peer 11.1.1.2 as-number 100
[CE1-bgp] import isis 2

[CE1-bgp] quit

@ ks

PE2#4 CE2 XA #feE 5 PE 142 CE 1 X 49 fe B KM, BB df2 4%,

(4) FHE T VPN K CE A/ M4 i) PE
# I.E CE 3.

<CE3> system-view

[CE3] interface vlan-interface 11
[CE3-VIan-interfacell] ip address 100.1.1.1 24
[CE3-VIan-interfacell] quit

[CE3] bgp 65410

[CE3-bgp] peer 100.1.1.2 as-number 200
[CE3-bgp] import-route direct

[CE3-bgp] quit

# ML E CE 5.
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<CE5> system-view

[CE5] interface vlan-interface 13
[CE5-VIan-interfacel3] ip address 110.1.1.1 24
[CE5-VIan-interfacel3] quit

[CE5] bgp 65411

[CE5-bgp] peer 110.1.1.2 as-number 200

[CE5-bgp] import-route direct

[CE5-bgp] quit

# L& PE 3.

[PE3] ip vpn-instance SUB_VPN1
[PE3-vpn-instance-SUB_VPN1] route-distinguisher 100:1
[PE3-vpn-instance-SUB_VPN1] vpn-target 2:1
[PE3-vpn-instance-SUB_VPN1] quit

[PE3] interface vlan-interface 11
[PE3-VIan-interfacell] ip binding vpn-instance SUB_VPN1
[PE3-VIan-interfacell] ip address 100.1.1.2 24
[PE3-VIan-interfacell] quit

[PE3] ip vpn-instance SUB_VPN2
[PE3-vpn-instance-SUB_VPN2] route-distinguisher 101:1
[PE3-vpn-instance-SUB_VPN2] vpn-target 2:2
[PE3-vpn-instance-SUB_VPN2] quit

[PE3] interface vlan-interface 13
[PE3-VIan-interfacel3] ip binding vpn-instance SUB_VPN2
[PE3-VIan-interfacel3] ip address 110.1.1.2 24
[PE3-VIan-interfacel3] quit

[PE3] bgp 200

[PE3-bgp] ipv4-family vpn-instance SUB_VPN1
[PE3-bgp-SUB_VPN1] peer 100.1.1.1 as-number 65410
[PE3-bgp-SUB_VPN1] import-route direct
[PE3-bgp-SUB_VPN1] quit

[PE3-bgp] ipv4-family vpn-instance SUB_VPN2
[PE3-bgp-SUB_VPN2] peer 100.1.1.1 as-number 65411
[PE3-bgp-SUB_VPN2] import-route direct
[PE3-bgp-SUB_VPN2] quit

[PE3-bgp] quit

@ ikl

PE4# CE4, CE6XM#fE L5 PE3/ CE3, CES XM B E £, FrE T 2 4%,

(5) {EIZERN PE R CE Z A MP-EBGP X245k 0 R, AZ#H 1) VPNv4 i 1
# I PE 1, {ffgHkE VPN Fit.

[PE1] bgp 100

[PE1-bgp] ipv4-family vpnv4

[PE1-bgp-af-vpnv4] nesting-vpn

[PE1-bgp-af-vpnv4] peer 11.1.1.1 vpn-instance vpnl enable

[PE1-bgp-af-vpnv4] quit

1-100



[PE1-bgp] quit

#ME CE1, flifE VPNv4RE)), iz 5 PE 1 457 VPNvA £BJE KA.
[CE1] bgp 200

[CE1-bgp] ipv4-family vpnv4

[CE1-bgp-af-vpnv4] peer 11.1.1.2 enable

# WOE SRV AS ST ) AS_PATH Jm b L
[CE1-bgp-af-vpnv4] peer 11.1.1.2 allow-as-loop 2

# ML BN VPNvA B

[CE1-bgp-af-vpnv4] undo policy vpn-target
[CE1-bgp-af-vpnv4] quit

[CE1-bgp] quit

@ 17t BR

PE2# CE2 XM ¢ELE LS PE1A CE 1 XA #)fE X, BB idfe 4wk,

(6) AEHI M4 N ERIK) PE Al CE 2 ] 37 MP-IBGP X454 &, 28 #e ] ' N #1~ VPN ] VPNv4
¥

# liLE PE 3.

[PE3] bgp 200

[PE3-bgp] peer 2.2.2.9 as-number 200

[PE3-bgp] peer 2.2.2.9 connect-interface loopback 0
[PE3-bgp] ipv4-family vpnv4

[PE3-bgp-af-vpnv4] peer 2.2.2.9 enable

# WOE RVFAML AS SAEFT RN ) AS_PATH Jm kb 3L

[PE3-bgp-af-vpnv4] peer 2.2.2.9 allow-as-loop 2
[PE3-bgp-af-vpnv4] quit

[PE3-bgp] quit

#MCE CE 1.

[CE1] bgp 200

[CE1-bgp] peer 1.1.1.9 as-number 200

[CE1-bgp] peer 1.1.1.9 connect-interface loopback O
[CE1-bgp] ipv4-family vpnv4d

[CE1-bgp-af-vpnv4] peer 1.1.1.9 enable
[CE1-bgp-af-vpnv4]undo policy vpn-target
[CE1-bgp-af-vpnv4] quit

[CE1-bgp] quit

= i

PE4#4 CE2 Xty E 5 PE3 A2 CE 1 X 1949 B B X, e E iT42 4,

(7) P SERUS AR
AN E e RS, 7E PE 1 A1 PE 2 34T display ip routing-table #r4>, #/LLE$| PE 1 1 PE 2
I % AR T AT IS S R N 4t ) . LA PE 1 94
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[PE1] display ip routing-table
Routing Tables: Public

Destinations : 7 Routes : 7
Destination/Mask Proto Pre Cost NextHop
3.3.3.9/32 Direct O 0 127.0.0.1
4.4.4.9/32 1S1S 15 10 30.1.1.2
30.1.1.0/24 Direct O 0 30.1.1.1
30.1.1.1/32 Direct O 0 127.0.0.1
30.1.1.2/32 Direct O 0 30.1.1.2
127.0.0.0/8 Direct O 0 127.0.0.1
127.0.0.1/32 Direct O 0 127.0.0.1

Interface

InLoopO
Vlanl2
Vlianl2
InLoopO
Vlanl2
InLoop0
InLoopO

7f PE 1 fil PE 2 L#4T display ip routing-table vpn-instance fiy%, 7 LLEF] VPN B EHH

M7 VPN M. LLPE 1 8%
[PE1] display ip routing-table vpn-instance vpnl
Routing Tables: vpnl

Destinations : 9 Routes : 9

Destination/Mask Proto Pre Cost NextHop Interface
11.1.1.0/24 Direct O 0 11.1.1.1 Vlanll
11.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
11.1.1.2/32 Direct O 0 11.1.1.2 Vianll
100.1.1.0/24 BGP 255 O 11.1.1.1 NULLO
110.1.1.0/24 BGP 255 0 11.1.1.1 NULLO
120.1.1.0/24 BGP 255 O 4.4.4.9 NULLO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
130.1.1.0/24 BGP 255 O 4.4.4.9 NULLO

7t CE 1 f1 CE 2 #47 display bgp vpnv4 all routing-table 4, A LLE S /7 2%+ VPNv4
R T VPN RN R . BLCE 1 44l
[CE1] display bgp vpnv4 all routing-table
BGP Local router ID is 11.11.11.11
Status codes: * - valid, ™ - VPN best, > - best, d - damped,
h - history, i - internal, s - suppressed, S - Stale

Origin : i - IGP, e - EGP, ? - incomplete

Total number of routes from all PE: 4
Route Distinguisher: 100:1

Network NextHop In/0ut Label MED LocPrf
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*> 100.1.1.0/24 1.1.1.9 1024/1024
Route Distinguisher: 101:1
Network NextHop In/0ut Label MED LocPrf
*N100.1.1.0/24 1.1.1.9 1024/1024
Route Distinguisher: 101:1
Network NextHop In/0ut Label MED LocPrf
* > 110.1.1.0/24 1.1.1.9 102571025
Route Distinguisher: 200:1
Network NextHop In/0ut Label MED LocPrf
* > 120.1.1.0/24 11.1.1.2 1026/1027
Route Distinguisher: 201:1
Network NextHop In/0ut Label MED LocPrf

* > 130.1.1.0/24 11.1.1.2 1027/1028

# PE 3 fil PE 4 347 display ip routing-table vpn-instance SUB_VPNL1 fiy4, 7] L& | FAK
R IS E T PE KATEIH M4 T VPN W . LLPE 3 4

[PE3] display ip routing-table vpn-instance SUB_VPN1

Routing Tables: SUB_VPN1

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
100.1.1.0/24 Direct O 0 100.1.1.2 Vlanll
100.1.1.2/32 Direct O 0 127.0.0.1 InLoop0
120.1.1.0/24 BGP 255 0 2.2.2.9 NULLO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0

7£ CE 3 F1 CE 4 -#/4T display ip routing-table fiv4, 1] LA 2% & Az i 7 VPN IS H
LA CE 3 M-
[CE3] display ip routing-table
Routing Tables: Public
Destinations : 5 Routes : 5

Destination/Mask Proto Pre Cost NextHop Interface
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100.1.1.0/24 Direct O 0 100.1.1.1 Vlanll
100.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
120.1.1.0/24 BGP 255 0 100.1.1.2 Vlanll
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO

7t CE 5 f1 CE 6 -# 4T display ip routing-table #y4-, LA 2 & h A iz VPN 1 H . LA
CE 5 4

[CE5] display ip routing-table

Routing Tables: Public

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
110.1.1.0/24 Direct O 0 110.1.1.1 Vianll
110.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
130.1.1.0/24 BGP 255 0 110.1.1.2 Vlanll

CE 3 #1 CE 4 W] LLH.AH Ping i,
[CE3] ping 120.1.1.1
PING 120.1.1.1: 56 data bytes, press CTRL_C to break

Reply from 120.1.1.1: bytes=56 Sequence=1 ttl=252 time=102 ms
Reply from 120.1.1.1: bytes=56 Sequence=2 ttl=252 time=69 ms
Reply from 120.1.1.1: bytes=56 Sequence=3 ttl=252 time=105 ms
Reply from 120.1.1.1: bytes=56 Sequence=4 ttl=252 time=88 ms
Reply from 120.1.1.1: bytes=56 Sequence=5 ttl=252 time=87 ms

--- 120.1.1.1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 69/90/105 ms

CE 5 #1 CE 6 "] LLH.AH Ping i
[CE5] ping 130.1.1.1
PING 130.1.1.1: 56 data bytes, press CTRL_C to break

Reply from 130.1.1.1: bytes=56 Sequence=1 ttl=252 time=102 ms
Reply from 130.1.1.1: bytes=56 Sequence=2 ttl=252 time=69 ms
Reply from 130.1.1.1: bytes=56 Sequence=3 ttl=252 time=105 ms
Reply from 130.1.1.1: bytes=56 Sequence=4 ttl=252 time=88 ms
Reply from 130.1.1.1: bytes=56 Sequence=5 ttl=252 time=87 ms

--- 130.1.1.1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
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0.00% packet loss

round-trip min/avg/max = 69/90/105 ms

CE 3 il CE 6 ANgEHAH Ping i

[CE3] ping 130.1.1.1

PING 130.1.1.1: 56 data bytes, press CTRL_C to break

Request time out
Request time out
Request time out
Request time out
Request time out

--- 130.1.1.1 ping statistics ---
5 packet(s) transmitted
0 packet(s) received
100.00% packet loss

1.10.9 EZEHoVPN7:I

1. A FHEK

PA— MR B T FIHLTT ) MPLS VPN 9 2% %491

o SPEEANEHMI PE %, AT MPLS VPN 4%,

o UPEENTEMITMZH PE B4, H&HN VPN K. X UPE HIPEREERAC T X SPE )
PEREZK

o SPE Mgilil ik th Hms ik th k%4 UPE, BRI Site Z MM FAHV MALRR, 175 VPN 1
WK CE 1 A1 CE 3 AT LLHAHVG 1), VPN 2 NI CE 2 1 CE 4 ANREEAHV ] .

2. AW E

E1-27 BLE HoVPN 48 [

Loop0 Loop0

CE1 CE?2 CE3 CE4
AS 65410 AS 65420 AS 65430 AS 65440
&S #u IP3#bhE EE& o [Pt
CE1 Vlan-int12 10.2.1.1/24 CE3 Vlan-int12 10.1.1.1/24
CE 2 Vlan-int13 10.4.1.1/24 CE 4 Vlan-int13 10.3.1.1/24
UPE 1 Loop0 1.1.1.9/32 UPE 2 Loop0 4.4.4.9/32
Vlan-int11 172.1.1.1/24 Vlan-int11 172.2.1.1/24
Vlan-int12 10.2.1.2/24 Vlan-int12 10.1.1.2/24
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Vlan-int13 10.4.1.2/24 Vlan-intl3 10.3.1.2/24
SPE 1 Loop0 2.2.2.9/32 SPE 2 Loop0 3.3.3.9/32

Vlan-int1l 172.1.1.2/24 Vian-intl1l 172.2.1.2/24

Vlan-int12 180.1.1.1/24 Vlan-int12 180.1.1.2/24

3. BB
(1) HAd® UPE 1
# il MPLS 3L AHE JJ M1 MPLS LDP f¢ /), %7 LDP LSP.

<UPE1> system-view

[UPE1] interface loopback O

[UPE1-LoopBackO] ip address 1.1.1.9 32
[UPE1-LoopBackO] quit

[UPE1] mpls Isr-id 1.1.1.9

[UPE1] mpls

[UPE1-mpls] quit

[UPE1] mpls Idp

[UPE1-mpls-1dp] quit

[UPE1] interface vlan-interface 11
[UPE1-Vlan-interfacell] ip address 172.1.1.1 24
[UPE1l-VIan-interfacell] mpls

[UPE1l-Vlan-interfacell] mpls Idp
[UPE1l-VIan-interfacell] quit

#ICHE IGP VMY, L OSPF il

[UPE1] ospfT

[UPEl-ospf-1] area O

[UPEl1-ospf-1l-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[UPEl-ospf-1-area-0.0.0.0] network 1.1.1.9 0.0.0.0
[UPEl-ospf-1l-area-0.0.0.0] quit

[UPEl-ospf-1] quit

# & VPN 241 vpnl 1 vpn2, ¥ CE 1 F1 CE 2 # X\ UPE 1.
[UPE1] ip vpn-instance vpnl

[UPE1-vpn-instance-vpnl] route-distinguisher 100:1
[UPE1-vpn-instance-vpnl] vpn-target 100:1 both
[UPE1l-vpn-instance-vpnl] quit

[UPE1] ip vpn-instance vpn2

[UPE1-vpn-instance-vpn2] route-distinguisher 100:2
[UPE1l-vpn-instance-vpn2] vpn-target 100:2 both
[UPE1-vpn-instance-vpn2] quit

[UPE1] interface vlan-interface 12
[UPE1l-VIlan-interfacel2] ip binding vpn-instance vpnl
[UPE1l-Vlan-interfacel2] ip address 10.2.1.2 24
[UPE1-VIan-interfacel2] quit

[UPE1] interface vlan-interface 13
[UPE1-Vlan-interfacel3] ip binding vpn-instance vpn2
[UPE1-VIan-interfacel3] ip address 10.4.1.2 24
[UPE1l-VIan-interfacel3] quit

# liLE UPE 1 5 SPE 1 457 MP-IBGP X 284&, 5] A\ VPN .
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[UPE1] bgp 100

[UPE1-bgp] peer 2.2.2.9 as-number 100
[UPE1-bgp] peer 2.2.2.9 connect-interface loopback 0O
[UPE1l-bgp] ipv4-family vpnv4
[UPE1-bgp-af-vpnv4] peer 2.2.2.9 enable
[UPE1-bgp-af-vpnv4] quit

[UPE1l-bgp] ipv4-family vpn-instance vpnl
[UPE1-bgp-vpnl] peer 10.2.1.1 as-number 65410
[UPE1-bgp-vpnl] import-route direct
[UPE1-bgp-vpnl] quit

[UPE1-bgp] ipv4-family vpn-instance vpn2
[UPE1-bgp-vpnl] peer 10.4.1.1 as-number 65420
[UPE1l-bgp-vpnl] import-route direct
[UPE1-bgp-vpnl] quit

[UPE1-bgp] quit

(2) W& CE1

<CE1> system-view

[CE1] interface vlan-interface 12
[CE1-VIan-interfacel2] ip address 10.2.1.1 255.255.255.0
[CE1-VIan-interfacel2] quit

[CE1] bgp 65410

[CE1-bgp] peer 10.2.1.2 as-number 100
[CE1-bgp] import-route direct

[CE1] quit

(3) WM& CE?2

<CE2> system-view

[CE2] interface vlan-interface 13
[CE2-VIan-interfacel3] ip address 10.4.1.1 255.255.255.0
[CE2-VIan-interfacel3] quit

[CE2] bgp 65420

[CE2-bgp] peer 10.4.1.2 as-number 100
[CE2-bgp] import-route direct

[CE2] quit

(4) MHE UPE 2

# L 'E MPLS JEARE S 1 MPLS LDP fi£ /7, %237 LDP LSP.
<UPE2> system-view

[UPE2] interface loopback O

[UPE2-LoopbackQ] ip address 4.4.4_.9 32
[UPE2-Loopback0] quit

[UPE2] mpls Isr-id 4.4.4.9

[UPE2] mpls

[UPE2-mpls] quit

[UPE2] mpls ldp

[UPE2-mpls-1dp] quit

[UPE2] interface vlan-interface 11
[UPE2-Vlan-interfacell] ip address 172.2.1.1 24
[UPE2-VIan-interfacell] mpls
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[UPE2-VIan-interfacell] mpls Idp
[UPE2-VIan-interfacell] quit

# BCE IGP 1, L OSPF 24,

[UPE2] ospf

[UPE2-0spf-1] area O

[UPE2-0spf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[UPE2-0spf-1-area-0.0.0.0] network 4.4.4.9 0.0.0.0
[UPE2-0spf-1-area-0.0.0.0] quit

[UPE2-0spf-1] quit

# ML'E VPN 524 vpnl il vpn2, ¥ CE 3 # CE 4 #: A\ UPE 2.
[UPE2] ip vpn-instance vpnl

[UPE2-vpn-instance-vpnl] route-distinguisher 300:1
[UPE2-vpn-instance-vpnl] vpn-target 100:1 both
[UPE2-vpn-instance-vpnl] quit

[UPE2] ip vpn-instance vpn2

[UPE2-vpn-instance-vpn2] route-distinguisher 400:2
[UPE2-vpn-instance-vpn2] vpn-target 100:2 both
[UPE2-vpn-instance-vpn2] quit

[UPE2] interface vlan-interface 12
[UPE2-VIlan-interfacel2] ip binding vpn-instance vpnl
[UPE2-VIan-interfacel2] ip address 10.1.1.2 24
[UPE2-VIan-interfacel2] quit

[UPE2] interface vlan-interface 13
[UPE2-VIan-interfacel3] ip binding vpn-instance vpn2
[UPE2-VIan-interfacel3] ip address 10.3.1.2 24
[UPE2-VIan-interfacel3] quit

# [iLE UPE 2 5 SPE 2 @37 MP-IBGP %45k, 5\ VPN ¥ H .
[UPE2] bgp 100

[UPE2-bgp] peer 3.3.3.9 as-number 100

[UPE2-bgp] peer 3.3.3.9 connect-interface loopback 0
[UPE2-bgp] ipv4-family vpnv4

[UPE2-bgp-af-vpnv4] peer 3.3.3.9 enable
[UPE2-bgp-af-vpnv4] quit

[UPE2-bgp] ipv4-family vpn-instance vpnl
[UPE2-bgp-vpnl] peer 10.1.1.1 as-number 65430
[UPE2-bgp-vpnl] import-route direct

[UPE2-bgp-vpnl] quit

[UPE2-bgp] ipv4-family vpn-instance vpn2
[UPE2-bgp-vpnl] peer 10.3.1.1 as-number 65440
[UPE2-bgp-vpnl] import-route direct

[UPE2-bgp-vpnl] quit

[UPE2-bgp] quit

(5) ME CE3

<CE3> system-view

[CE3] interface vlan-interface 12
[CE3-VIan-interfacel?] ip address 10.1.1.1 255.255.255.0
[CE3-VIan-interfacel2] quit
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[CE3] bgp 65430

[CE3-bgp] peer 10.1.1.2 as-number 100
[CE3-bgp] import-route direct

[CE3] quit

(6) Mi%E CE 4

<CE4> system-view

[CE4] interface vlan-interface 13

[CE4-VIan-interfacel3] ip address 10.3.1.1 255.255.255.0
[CE4-VIan-interfacel3] quit

[CE4] bgp 65440

[CE4-bgp] peer 10.3.1.2 as-number 100

[CE4-bgp] import-route direct

[CE4] quit

(7) HWESPE1

# L 'E MPLS JEAHE /)1 MPLS LDP fig s, %37 LDP LSP.
<SPE1> system-view

[SPE1] interface loopback O

[SPE1-LoopBackO] ip address 2.2.2.9 32
[SPE1-LoopBack0] quit

[SPE1] mpls Isr-id 2.2.2.9

[SPE1] mpls

[SPE1-mpls] quit

[SPE1] mpls Idp

[SPE1-mpls-1dp] quit

[SPE1] interface vlan-interface 11
[SPE1-Vlan-interfacell] ip address 172.1.1.2 24
[SPE1-VIan-interfacell] mpls
[SPE1-VIan-interfacell] mpls Idp
[SPE1-Vlan-interfacell] quit

[SPE1] interface vlan-interface 12
[SPE1-VIan-interfacel?] ip address 180.1.1.1 24
[SPE1-VIlan-interfacel2] mpls
[SPE1-VIan-interfacel2] mpls Idp
[SPE1-VIan-interfacel2] quit

# BLE IGP 1%, L OSPF 24,

[SPE1] ospf

[SPE1-ospf-1] area O

[SPEl-ospf-1-area-0.0.0.0] network 2.2.2.9 0.0.0.0
[SPE1-ospf-1-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[SPE1-ospf-1-area-0.0.0.0] network 180.1.1.0 0.0.0.255
[SPEl1-ospf-1-area-0.0.0.0] quit

[SPE1l-ospf-1] quit

# BL'E VPN 5241 vpnl il vpn2.

[SPE1] ip vpn-instance vpnl
[SPE1-vpn-instance-vpnl] route-distinguisher 500:1
[SPE1-vpn-instance-vpnl ] vpn-target 100:1 both
[SPE1-vpn-instance-vpnl] quit
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[SPE1] ip vpn-instance vpn2

[SPE1-vpn-instance-vpn2] route-distinguisher 700:1
[SPE1-vpn-instance-vpn2] vpn-target 100:2 both
[SPE1-vpn-instance-vpn2] quit

# L SPE 1 5 UPE 1 #37 MP-IBGP X454k, $i77E UPE 1, JF5IA VPN Hii.
[SPE1] bgp 100

[SPE1-bgp] peer 1.1.1.9 as-number 100

[SPE1-bgp] peer 1.1.1.9 connect-interface loopback 0O
[SPE1-bgp] peer 1.1.1.9 next-hop-local

[SPE1-bgp] peer 3.3.3.9 as-number 100

[SPE1-bgp] peer 3.3.3.9 connect-interface loopback 0O
[SPE1-bgp] ipv4-family vpnv4

[SPE1-bgp-af-vpnv4] peer 3.3.3.9 enable

[SPE1-bgp-af-vpnv4] peer 1.1.1.9 enable

[SPE1-bgp-af-vpnv4] peer 1.1.1.9 upe

[SPE1-bgp-af-vpnv4] quit

[SPE1-bgp]ipv4-family vpn-instance vpnl

[SPE1-bgp-vpnl] quit

[SPE1-bgp]ipv4-family vpn-instance vpn2

[SPE1-bgp-vpn2] quit

[SPE1-bgp] quit

# WU'E SPE 1 [n] UPE 1 Akl smg % 5 8, Ui CE 3 itk th &ik4: UPE 1.
[SPE1] ip ip-prefix hope index 10 permit 10.1.1.1 24

[SPE1] route-policy hope permit node O

[SPE1-route-policy] if-match ip-prefix hope
[SPE1-route-policy] quit

[SPE1] bgp 100

[SPE1-bgp] ipv4-family vpnv4

[SPE1-bgp-af-vpnv4] peer 1.1.1.9 upe route-policy hope export
(8) M ®E SPE 2

# [l E MPLS A8 /) fl MPLS LDP fig /), %37 LDP LSP.
<SPE2> system-view

[SPE2] interface loopback O

[SPE2-LoopBack0] ip address 3.3.3.9 32
[SPE2-LoopBack0] quit

[SPE2] mpls Isr-id 3.3.3.9

[SPE2] mpls

[SPE2-mpls] quit

[SPE2] mpls Idp

[SPE2-mpls-1dp] quit

[SPE2] interface vlan-interface 12
[SPE2-VIan-interfacel2] ip address 180.1.1.2 24
[SPE2-Vlan-interfacel2] mpls
[SPE2-VIan-interfacel2] mpls Idp
[SPE2-VIan-interfacel2] quit

[SPE2] interface vlan-interface 11
[SPE2-VIan-interfacell] ip address 172.2.1.2 24
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[SPE2-VIan-interfacell] mpls

[SPE2-VIlan-interfacell] mpls Idp
[SPE2-VIan-interfacell] quit

# HUE IGP X, LL OSPF Ay,

[SPE2] ospf

[SPE2-0spf-1] area O

[SPE2-0spf-1-area-0.0.0.0] network 3.3.3.9 0.0.0.0
[SPE2-0ospf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[SPE2-0spf-1-area-0.0.0.0] network 180.1.1.0 0.0.0.255
[SPE2-0spf-1-area-0.0.0.0] quit

[SPE2-0spf-1] quit

# BCE VPN 524 vpnl F1 vpn2.

[SPE2] ip vpn-instance vpnl

[SPE2-vpn-instance-vpnl] route-distinguisher 600:1
[SPE2-vpn-instance-vpnl ] vpn-target 100:1 both
[SPE2-vpn-instance-vpnl] quit

[SPE2] ip vpn-instance vpn2

[SPE2-vpn-instance-vpn2] route-distinguisher 800:1
[SPE2-vpn-instance-vpn2] vpn-target 100:2 both
[SPE2-vpn-instance-vpn2] quit

# WL & SPE 2 5 UPE 2 @37 MP-IBGP X444, R UPE 2, JF5I A\ VPN HH.
[SPE2] bgp 100

[SPE2-bgp] peer 4.4.4.9 as-number 100

[SPE2-bgp] peer 4.4.4_.9 connect-interface loopback 0O
[SPE2-bgp] peer 4.4.4.9 next-hop-local

[SPE2-bgp] peer 2.2.2.9 as-number 100

[SPE2-bgp] peer 2.2.2.9 connect-interface loopback 0O
[SPE2-bgp] ipv4-family vpnv4

[SPE2-bgp-af-vpnv4] peer 2.2.2.9 enable
[SPE2-bgp-af-vpnv4] peer 4.4.4_.9 enable
[SPE2-bgp-af-vpnv4] peer 4.4.4.9 upe
[SPE2-bgp-af-vpnv4] quit

[SPE2-bgp]ipv4-family vpn-instance vpnl
[SPE2-bgp-vpnl] quit

[SPE2-bgp]ipv4-family vpn-instance vpn2
[SPE2-bgp-vpn2] quit

[SPE2-bgp] quit

# [ SPE 2 [n] UPE 2 Akl 5ems ik th5 &L, oV CE 1 [k i i% 4y UPE 2.
[SPE2] ip ip-prefix hope index 10 permit 10.2.1.1 24
[SPE2] route-policy hope permit node O
[SPE2-route-policy] if-match ip-prefix hope
[SPE2-route-policy] quit

[SPE2] bgp 100

[SPE2-bgp] ipv4-family vpnv4

[SPE2-bgp-af-vpnv4] peer 4.4.4_.9 upe route-policy hope export
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1.10.10 BZEOSPF{hiEE

1. M FE K

CE 1 F1 CE 2 #{)& T VPN 1, ‘Ef15 5l A PE 1 1 PE 2;

e CE1RMICE27E[R—4 OSPF X1

e CE1L5 CE2ZIHf) VPN JiEE MPLS B T M¥: k&, ANMiH OSPF KX 15 A # 1.
2. AW E

E]1-28 OSPF {hiEEH E4AM &

Loop0 Loop0

OSPF Area 1

Vlan-int13 Vlan-int12 Vlan-int12
Vlan-int13

CE1 ™. Switch A -~ CE2

Vlan-int11

K& HFua Pk bk & S H#u [Pk
CE1 Vlan-int1l 100.1.1.1/24 CE 2 Vlan-int11l 120.1.1.1/24
Vlan-int13 20.1.1.1/24 Vlan-int12 30.1.1.2/24
PE 1 LoopO 1.1.1.9/32 PE 2 LoopO 2.2.2.9/32
Loopl 3.3.3.3/32 Loopl 5.5.5.5/32
Vlan-int1l 100.1.1.2/24 Vlan-int11l 120.1.1.2/24
Vlan-int12 10.1.1.1/24 Vlan-int12 10.1.1.2/24
Switch A Vlan-intll 20.1.1.2/24
Vlan-int12 30.1.1.1/24

3. BB
(1)  FdEH M Er OSPF
fECE 1. Switch A. CE 2 Ll E HIHOSPF, KA K 1-28 1 pin#-4 H  Be bk . BAKEC & ok

FEME
Mt & 5e i n, CE 1 A1 CE 2 W23 3% i Vlan-interfacel #2 1#) OSPF i# (1 .
PL CE 1 H1fl:

<CE1> display ip routing-table
Routing Tables: Public

Destinations : 9 Routes : 9
Destination/Mask Proto Pre Cost NextHop Interface
20.1.1.0/24 Direct O 0 20.1.1.1 Vlanl3
20.1.1.1/32 Direct O 0 127.0.0.1 InLoop0
20.1.1.2/32 Direct O 0 20.1.1.2 Vlan13
30.1.1.0/24 OSPF 10 3124 20.1.1.2 Vlanl3
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100.1.1.0/24 Direct O 0 100.1.1.1 Vlanil

100.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
120.1.1.0/24 OSPF 10 3125 20.1.1.2 VIanl3
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
(2) M ERCE MPLS L3VPN

# FE PE 1.

# ICE PE 1 1Y) MPLS JEAfE J)F1 MPLS LDP /), #:37 LDP LSP,
<PE1> system-view

[PE1] interface loopback O

[PE1-LoopBackO] ip address 1.1.1.9 32
[PE1-LoopBackO] quit

[PE1] mpls Isr-id 1.1.1.9

[PE1] mpls

[PE1-mpls] quit

[PE1] mpls ldp

[PE1-mpls-1dp] quit

[PE1] interface vlan-interface 12
[PE1-VIan-interfacel?] ip address 10.1.1.1 24
[PE1-VIan-interfacel2] mpls

[PE1-VIan-interfacel2] mpls ldp
[PE1-VIan-interfacel2] quit

# FL'E PE 1 (¥) MP-IBGP 14544k PE2,

[PE1] bgp 100

[PE1-bgp] peer 2.2.2.9 as-number 100

[PE1-bgp] peer 2.2.2.9 connect-interface loopback O
[PE1-bgp] ipv4-family vpnv4

[PE1-bgp-af-vpnv4] peer 2.2.2.9 enable
[PE1-bgp-af-vpnv4] quit

[PE1-bgp] quit

# L& PE 111 OSPF.

[PE1]Jospf 1

[PEl-ospf-1]area O

[PE1-ospf-l-area-0.0.0.0]network 1.1.1.9 0.0.0.0
[PE1-ospf-1-area-0.0.0.0]Jnetwork 10.1.1.0 0.0.0.255
[PE1l-ospf-1-area-0.0.0.0]quit

[PEl-ospf-1]quit

# ICE PE 2 [f] MPLS JEAfE J)f1 MPLS LDP g /), #:37 LDP LSP,
<PE2> system-view

[PE2] interface loopback O

[PE2-LoopBackO] ip address 2.2.2.9 32
[PE2-LoopBack0] quit

[PE2] mpls Isr-id 2.2.2.9

[PE2] mpls

[PE2-mpls] quit

[PE2] mpls ldp

[PE2-mpls-1dp] quit
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[PE2] interface vlan-interface 12
[PE2-VIan-interfacel2] ip address 10.1.1.2 24
[PE2-VIan-interfacel2] mpls
[PE2-VIan-interfacel2] mpls Idp
[PE2-VIan-interfacel2] quit

# it & PE 2 (] MP-IBGP X %544k PEL,

[PE2] bgp 100

[PE2-bgp] peer 1.1.1.9 as-number 100

[PE2-bgp] peer 1.1.1.9 connect-interface loopback 0O
[PE2-bgp] ipv4-family vpnv4

[PE2-bgp-af-vpnv4] peer 1.1.1.9 enable
[PE2-bgp-af-vpnv4] quit

[PE2-bgp] quit

# il & PE 2 ) OSPF.

[PE2]ospf 1

[PE2-0ospf-1]area O
[PE2-ospf-1-area-0.0.0.0]network 2.2.2.9 0.0.0.0
[PE2-0spf-1-area-0.0.0.0]network 10.1.1.0 0.0.0.255
[PE2-0spf-1-area-0.0.0.0]quit

[PE2-ospf-1]quit

(3) ME PE#A CE

#MLE PE 1#: A\ CE 1,

[PE1] ip vpn-instance vpnl
[PE1-vpn-instance-vpnl] route-distinguisher 100:1
[PE1-vpn-instance-vpnl] vpn-target 1:1
[PE1-vpn-instance-vpnl] quit

[PE1] interface vlan-interface 11
[PE1-Vlan-interfacell] ip binding vpn-instance vpnl
[PE1-VIan-interfacell] ip address 100.1.1.2 24
[PE1-VIan-interfacell] quit

[PE1] ospf 100 vpn-instance vpnl

[PE1-ospf-100] domain-id 10

[PE1-0spf-100] area 1

[PEl-ospf-100-area-0.0.0.1] network 100.1.1.0 0.0.0.255
[PE1-ospf-100-area-0.0.0.1] quit

[PE1-0spf-100] quit

[PE2] bgp 100

[PE1-bgp] ipv4-family vpn-instance vpnl
[PE1-bgp-vpnl] import-route ospf 100
[PE1-bgp-vpnl] import-route direct

[PE1-bgp-vpnl] quit

[PE1-bgp] quit

# MLE PE 2\ CE 2,

[PE2] ip vpn-instance vpnl
[PE2-vpn-instance-vpnl] route-distinguisher 100:2
[PE2-vpn-instance-vpnl] vpn-target 1:1
[PE2-vpn-instance-vpnl] quit
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[PE2] interface vlan-interface 11
[PE2-VIan-interfacell] ip binding vpn-instance vpnl
[PE2-VIan-interfacell] ip address 120.1.1.2 24
[PE2-VIan-interfacell] quit

[PE2] ospf 100 vpn-instance vpnl

[PE2-0spf-100] domain-id 10

[PE2-0spf-100] area 1

[PE2-0spf-100-area-0.0.0.1] network 120.1.1.0 0.0.0.255
[PE2-0spf-100-area-0.0.0.1] quit

[PE2-0spf-100] quit

[PE2] bgp 100

[PE2-bgp] ipv4-family vpn-instance vpnl

[PE2-bgp-vpnl] import-route ospf 100

[PE2-bgp-vpnl] import-route direct

[PE2-bgp-vpnl] quit

[PE2-bgp] quit

seil FIRECE S, fF PE #%4% 34T display ip routing-table vpn-instance 4, T LLE 24T
Xf s CE (1% d A2l ik HY 7 4% (1) OSPF i, AT 1) BGP .
Ll PE 1 /il

[PE1] display ip routing-table vpn-instance vpnl
Routing Tables: vpnl

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost NextHop Interface
20.1.1.0/24 OSPF 10 1563 100.1.1.1 Vlanll
30.1.1.0/24 OSPF 10 3125 100.1.1.1 Vlanll
100.1.1.0/24 Direct O 0 100.1.1.2 Vlanll
100.1.1.2/32 Direct O 0 127.0.0.1 InLoopO
120.1.1.0/24 OSPF 10 3126 100.1.1.1 Vlanll
(4) HCE Sham-link
#MCE PE 1.

[PE1] interface loopback 1

[PE1-LoopBackl] ip binding vpn-instance vpnl

[PE1-LoopBackl] ip address 3.3.3.3 32

[PE1-LoopBackl] quit

[PE1] ospf 100

[PE1-0spf-100] area 1

[PE1-ospf-100-area-0.0.0.1] sham-link 3.3.3.3 5.5.5.5 cost 10
[PEl-ospf-100-area-0.0.0.1] quit

[PE1-0ospf-100] quit

# IiE PE 2.

[PE2] interface loopback 1

[PE2-LoopBackl] ip binding vpn-instance vpnl

[PE2-LoopBackl] ip address 5.5.5.5 32

[PE2-LoopBackl] quit

[PE2] ospf 100

[PE2-0spf-100] area 1

[PE2-0spf-100-area-0.0.0.1] sham-link 5.5.5.5 3.3.3.3 cost 10
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[PE2-0spf-100-area-0.0.0.1] quit

[PE2-0spf-100] quit

SE FIRECE S, 7E PE %45 FFX#T display ip routing-table vpn-instance 4, # LAE F
AT CE IR H AR R T i i BT 1K) BGP e, JF HAT 2441 Sham-link H Hhk (125 i .

LA PE 1 4l

[PE1] display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 6 Routes : 6

Destination/Mask Proto Pre Cost NextHop Interface
3.3.3.3/32 Direct O 0 127.0.0.1 InLoopO
5.5.5.5/32 BGP 255 O 2.2.2.9 NULLO
20.1.1.0/24 OSPF 10 1563 100.1.1. Vianll
100.1.1.0/24 Direct O 0 100.1.1. Vlanll
100.1.1.2/32 Direct O 0 127.0.0. InLoopO
120.1.1.0/24 BGP 255 0 2.2.2.9 NULLO

7£ CE % % L #4T display ip routing-table fiy4, 1 LAF 2| L4 CE (1) OSPF i HH A48 4
10 (G4 Sham-link Bt & F17F44), N —BEH#EAN PE ¥ Vian-interfacell #2111, Bl 2:4Ex} %541 VPN
AR T R .

LL CE 1 Afl:

[CE1] display ip routing-table

Routing Tables: Public

Destinations : 9 Routes : 9

Destination/Mask Proto Pre Cost NextHop Interface
20.1.1.0/24 Direct O 0 20.1.1.1 Vlani3
20.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
20.1.1.2/32 Direct O 0 20.1.1.2 Vlan13
30.1.1.0/24 OSPF 10 1574 100.1.1.2 Vlanll
100.1.1.0/24 Direct O 0 100.1.1.1 Vlanll
100.1.1.1/32 Direct O 0 127.0.0.1 InLoop0
120.1.1.0/24 OSPF 10 12 100.1.1.2 Vlani1l
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0

7t PE 34T display ospf sham-link fir4 1] LLF %] Sham-link {37450
LL PE 1 Al
[PE1] display ospf sham-link

OSPF Process 100 with Router ID 100.1.1.2

Sham Link:
Area Neighborld Source-1P Destination-IP State Cost
0.0.0.1 120.1.1.2 3.3.3.3 5.5.5.5 P-2-P 10

4T display ospf sham-link area fiy4 1] LA 2% 5tk A4 Full,
[PE1] display ospf sham-link area 1

OSPF Process 100 with Router ID 100.1.1.2
Sham-Link: 3.3.3.3 --> 5.5.5.5
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Neighbor 1D: 120.1.1.2 State: Full

Area: 0.0.0.1

Cost: 10 State: P-2-P Type: Sham

Timers: Hello 10, Dead 40, Retransmit 5, Transmit Delay 1

1.10.11 ELEBGPRIASES ik

1. tHME K

WK, CE1MCE2FET VPN 1, 733l ANPE1FMPE2, ##H CE1MCE28&EHAS S
600,

2. AME
E1-29 BGP 8y AS S&#h4H W &

MPLS backbone
AS 100

Loop0

Vlan-int11 VPN 1 VPN 1 Vlan-int12

AS 600 AS 600 e,

V'a“-ifi”? | Vlan-int13 |

& o 1P 3k K& Ha P33k

CE1l Vlan-int1l 10.1.1.1/24 P LoopO 2.2.2.9/32
Vlan-int12 100.1.1.1/24 Vlan-int11l 30.1.1.1/24

PE 1 LoopO 1.1.1.9/32 Vlan-int12 20.1.1.2/24
Vlan-int11l 10.1.1.2/24 PE 2 Loop0 3.3.3.9/32
Vlan-int12 20.1.1.1/24 Vlan-int11l 30.1.1.2/24

CE 2 Vlan-int12 10.2.1.1/24 Vlan-int12 10.2.1.2/24
Vlan-int13 200.1.1.1/24

I EMEVE

(1) W& A MPLS L3VPN

e /4 MPLSH T EEE OSPF, PE 1P 2 [AlfEs %%t 77 Loopback 4% I f#) 4 Hi
e {EMPLS &M ERCE MPLS SLARE )1 MPLS LDP, #:3/. LDP LSP;

e PE Z[H#E. MP-IBGP 4K R, KA VPN-IPv4 %

e {EPE2 LJdE VPN 1/ VPN 5261, #:A CE 2;

e A PE1LEE VPN1KVPNR, BN CE1;

e PEL1FICEL. PE2FICE?2I}iE BGP, ¥ CE % 5|\ PE,
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e FIRECE G, fE CE 2 _EJWT display ip routing-table fiv4, AILLE ] CE 2 fighs2:%| CE 1
PN PE 1R D FERBL (10.1.1.0/24) Kk, {H¥EA 25 CE 1 NE VPN (100.1.1.0/24) 1]
FtHo CE 1 FAF/ERIFEIILS .

<CE2> display ip routing-table

Routing Tables: Public

Destinations : 8 Routes : 8

Destination/Mask Proto Pre Cost NextHop Interface
10.1.1.0/24 BGP 255 0 10.2.1.2 Vlanll
10.1.1.1/32 BGP 255 O 10.2.1.2 Vlanll
10.2.1.0/24 Direct O 0 10.2.1.1 Vlanll
10.2.1.1/32 Direct O 0 127.0.0.1 InLoop0
10.2.1.2/32 Direct O 0 10.2.1.2 Vlanll
127.0.0.0/8 Direct 0O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0
200.1.1.0/24 Direct O 0 200.1.1.1 InLoopO
200.1.1.1/32 Direct O 0 127.0.0.1 InLoopO

7t PE 4447 display ip routing-table vpn-instance #iv4%, A LAE F PE (1) VPN S| A A5 1) ik Xt
vy CE A VPN [ i .

LA PE 2 Jyfil:

<PE2> display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 7 Routes : 7

Destination/Mask Proto Pre Cost NextHop Interface
10.1.1.0/24 BGP 255 O 1.1.1.9 NULLO
10.1.1.1/32 BGP 255 O 1.1.1.9 NULLO
10.2.1.0/24 Direct O 0 10.2.1.2 Vlanll
10.2.1.1/32 Direct O 0 10.2.1.1 Vlanll
10.2.1.2/32 Direct O 0 127.0.0.1 InLoopO
100.1.1.1/32 BGP 255 0 1.1.1.9 NULLO
200.1.1.1/32 BGP 255 O 10.2.1.1 Vlanll

7t PE 2 EF]7T BGP f#) Update #i SC (5 BT, W AE R PE 2 KA 7 %41 100.1.1.1/32 )it
1, AS ##42(5 58 “100 6007
<PE2> terminal monitor
<PE2> terminal debugging
<PE2> debugging bgp update vpn-instance vpnl verbose
<PE2> refresh bgp vpn-instance vpnl all export
*0.4402392 PE2 RM/7/RMDEBUG:
BGP.vpnl: Send UPDATE to 10.2.1.1 for following destinations :

Origin Incomplete
AS Path : 100 600
Next Hop =: 10.2.1.2

100.1.1.1/32,
7t CE 2 34T display bgp routing-table peer received-routes 4, 7 LAE#| CE 2 A K
100.1.1.1/32 [#1# H

<CE2> display bgp routing-table peer 10.2.1.2 received-routes
Total Number of Routes: 4
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BGP Local router ID is 10.2.1.1
Status codes: * - valid, ™ - VPN best, > - best, d - damped,

h - history, i - internal, s - suppressed, S - Stale
Origin - 1 - IGP, e - EGP, ? - incomplete
Network NextHop MED LocPrf Prefval Path/0gn
*> 10.1.1.0/24 10.2.1.2 100?
*> 10.1.1.1/32 10.2.1.2 0 100?
* 10.2.1.0/24 10.2.1.2 0 0 1007
* 10.2.1.1/32 10.2.1.2 0 0 100?

(2) ME BGP [ AS 58t Uike
# {f PE 2 L BGP [ AS S8t Ihfk.
<PE2> system-view
[PE2] bgp 100
[PE2-bgp] ipv4-family vpn-instance vpnl
[PE2-bgp-vpnl] peer 10.2.1.1 substitute-as
[PE2-bgp-vpnl] quit
[PE2-bgp] quit
LA # PE 2 [ CE2 RAG I, 100.1.1.1/32 ) AS #4247 L Hi “ 100 6007 4% 4 “100 100”:
*0.13498737 PE2 RM/7/RMDEBUG:
BGP.vpnl: Send UPDATE to 10.2.1.1 for following destinations :

Origin Incomplete
AS Path : 100 100
Next Hop : 10.2.1.2
100.1.1.1/32

FHREE CE 2 #U i th 5 BN th ok -
<CE2> display bgp routing-table peer 10.2.1.2 received-routes
Total Number of Routes: 5

BGP Local router ID is 10.2.1.1

Status codes: * - valid, ™ - VPN best, > - best, d - damped,

h - history, i - internal, s - suppressed, S - Stale
Origin : i - IGP, e - EGP, ? - incomplete
Network NextHop MED LocPrf Prefval Path/0gn
*> 10.1.1.0/24 10.2.1.2 100?
*> 10.1.1.1/32 10.2.1.2 0 1007
* 10.2.1.0/24 10.2.1.2 0 0 1007
* 10.2.1.1/32 10.2.1.2 0 0 100?
*> 100.1.1.1/32 10.2.1.2 0 100 1007
<CE2> display ip routing-table
Routing Tables: Public
Destinations : 9 Routes : 9

Destination/Mask Proto Pre Cost NextHop Interface
10.1.1.0/24 BGP 255 0 10.2.1.2 Vlani2
10.1.1.1/32 BGP 255 0 10.2.1.2 Vlanl2
10.2.1.0/24 Direct O 0 10.2.1.1 Vianl2
10.2.1.1/32 Direct O 0 127.0.0.1 InLoop0
10.2.1.2/32 Direct O 0 10.2.1.2 Vlanl2
100.1.1.1/32 BGP 255 0 10.2.1.2 Vianl2
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127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct 0O 0 127.0.0.1 InLoop0
200.1.1.1/32 Direct O 0 127.0.0.1 InLoop0
7 PE 1 L thid & BGP ] AS S8 #tshft )i, CE 1 A1 CE 2 () VLAN 4z GEW A1 H. Ping il
<CEl1> ping —a 100.1.1.1 200.1.1.1
PING 200.1.1.1: 56 data bytes, press CTRL_C to break
Reply from 200.1.1.1: bytes=56 Sequence=1 ttl=253 time=109 ms
Reply from 200.1.1.1: bytes=56 Sequence=2 ttl=253 time=67 ms
Reply from 200.1.1.1: bytes=56 Sequence=3 ttl=253 time=66 ms
Reply from 200.1.1.1: bytes=56 Sequence=4 ttl=253 time=85 ms
Reply from 200.1.1.1: bytes=56 Sequence=5 ttl=253 time=70 ms
--- 200.1.1.1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 66/79/109 ms

1.10.12 BLEBGPRIASEEIRFIS0ORE

1. AT K

e CE1. CE2MCE3ET VPN1, 25l A PE 1. PE 2 fil PE 3,

e  CE1RICE2AMT[H—A i,

e CE1. CE2FICE3%M AS 5 600.

o AT AR, £ PE LACE AS S8 4 T B HTE CE 1 FI CE 2 Z[W)/ ™= L ¥R i,
f£ PE 1 f1 PE 2 L4y 3 at % i1 5 N CE 1 Al CE 2 2% ) B (1) % thifs il SoO &tk

2. AME

[E11-30 BGP #J AS S &1#:#1 SoO /& %40 M &

MPLS backbone
AS 100

Vlan-int3

Vlan-int4

VPN 1
AS 600
Vlan-int4 Vlan-int5 Vian-int7
Loop0 Vlan-int5
Loop0
VPN 1
AS 600
K& #u [P35k & & #u IP3 3k
CE1l LoopO 100.1.1.1/32 CE 3 LoopO 200.1.1.1/32
Vlan-int2 10.1.1.1/24 Vlan-int7 10.3.1.1/24
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CE 2 Vlan-int2 10.2.1.1/24 PE 2 LoopO 2.2.2.9/32

PE 1 LoopO 1.1.1.9/32 Vlan-int2 10.2.1.2/24
Vlan-int2 10.1.1.2/24 Vlan-int4 20.1.1.2/24
Vlan-int3 30.1.1.1/24 Vlan-int5 40.1.1.1/24
Vlan-int4 20.1.1.1/24 P Loop0 3.3.3.9/32

PE 3 Loop0 4.4.4.9/32 Vlan-int3 30.1.1.2/24
Vlan-int6 50.1.1.2/24 Vlan-int5 40.1.1.2/24
Vlan-int7 10.3.1.2/24 Vlan-int6 50.1.1.1/24

JEMEDE
(1) HlEHEA MPLS L3VPN
e {E MPLS & 1M LILE OSPF, PE I P 2[R REMS2~2IX] /i Loopback £ W s (ML L
FHE
e /£ MPLS 1M LALE MPLS JEARE S F1 MPLS LDP, #57 LDP LSP;  (Jit & i FEr%)
o PEXZIAZEI. MP-IBGP X 484A5C R, KA VPN-IPvA B s (HCE R FENS )
e /PE1_LREE VPN 1K VPN, 2N CE1; (&)
e {EPE2 LEE VPN 1K) VPNSZH|, $#A CE2; (&g
e {EPE3 LACE VPN 1K VPN SZH|, A CE3; (FitEidfing)
e PEL1FICE1l. PE2FICE2. PE3fICE3ZIHAilE BGP, ¥ CE 5|\ PE. (FlE
REFERS)
(2) ML¥ BGP [ AS 585 Uihg
# {EPE 1. PE 2 HIPE 3 LEBGPIIAS S IhE, HAKNEZ N, “1.10.11 [i'EBGPIAS Y
# 15 CE 2 Bl i {5 8, "TLUE 2| CE 1 Ak i 100.1.1.1/32. AW, T CE1 M CE2
PRl 2, JE T B
<CE2> display bgp routing-table peer 10.2.1.2 received-routes
Total Number of Routes: 8
BGP Local router ID is 10.2.1.1

Status codes: * - valid, ™ - VPN best, > - best, d - damped,
h - history, 1 - internal, s - suppressed, S - Stale

Origin - 1 - IGP, e - EGP, ? - incomplete

Network NextHop MED LocPrf Prefval Path/Ogn
*> 10.1.1.0/24 10.2.1.2 0 1007?
*> 10.1.1.1/32 10.2.1.2 0 1007
* 10.2.1.0/24 10.2.1.2 0 0 1007
* 10.2.1.1/32 10.2.1.2 0 0 100?
* 10.3.1.0/24 10.2.1.2 0 1007?
* 10.3.1.1/32 10.2.1.2 0 1007
*> 100.1.1.1/32 10.2.1.2 0 100 1007
*> 200.1.1.1/32 10.2.1.2 0 100 1007?

<CE2> display ip routing-table
Routing Tables: Public

Destinations : 10 Routes : 10
Destination/Mask Proto Pre Cost NextHop Interface
10.1.1.0/24 BGP 255 O 10.2.1.2 Vlan2
10.1.1.1/732 BGP 255 0 10.2.1.2 Vlan2
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10.2.1.0/24 Direct O 0 10.2.1.1 Vlian2
10.2.1.1/32 Direct O 0 127.0.0.1 InLoopO
10.3.1.0/24 BGP 255 0 10.2.1.2 Vlian2
10.3.1.1/32 BGP 255 0 10.2.1.2 Vlian2
100.1.1.1/32 BGP 255 0 10.2.1.2 Vlan2
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
200.1.1.1/32 BGP 255 0 10.2.1.2 Vlian2

() I BGP It SoO J& i
#7F PE 1 FBCE B HH5Em% soo, AERHR N So0 J& 1k 1:100.

<PE1> system-view

[PE1] route-policy soo permit node 10

[PE1-route-policy] apply extcommunity soo 1:100 additive
[PE1-route-policy] quit

#76 PE 1 Fi M\ CE 1 2% 2] 1) H N H 2 FH 5% soo.

[PE1] bgp 100

[PE1-bgp] ipv4-family vpn-instance vpnl

[PE1-bgp-vpnl] peer 10.1.1.1 route-policy soo import
[PE1-bgp-vpnl] quit

[PE1-bgp] quit

# {1 PE 2 LJic & ¥ 15K soo, ¥ H1¥3 n SoO Ja 1 1:100.

<PE2> system-view

[PE2] route-policy soo permit node 10

[PE2-route-policy] apply extcommunity soo 1:100 additive
[PE2-route-policy] quit

# 1 PE 2 105 )\ CE 2 77 >J it H1 B H] % i1 55 soo.

[PE2] bgp 100

[PE2-bgp] ipv4-family vpn-instance vpnl

[PE2-bgp-vpnl] peer 10.2.1.1 route-policy soo import
[PE2-bgp-vpnl] quit

[PE2-bgp] quit

# HTACE M SoO EHEAMIF, PE 2 A& CE 1 Rl kM &M% CE 2. #F CE 2 iH&,
ANEFEF] 100.1.1.1/32 i i .

<CE2> display ip routing-table
Routing Tables: Public

Destinations : 9 Routes : 9

Destination/Mask Proto Pre Cost NextHop Interface
10.1.1.0/24 BGP 255 O 10.2.1.2 Vlan2
10.1.1.1/32 BGP 255 0 10.2.1.2 Vlian2
10.2.1.0/24 Direct O 0 10.2.1.1 Vlian2
10.2.1.1/32 Direct O 0] 127.0.0.1 InLoopO
10.3.1.0/24 BGP 255 0 10.2.1.2 Vian2
10.3.1.1/32 BGP 255 0 10.2.1.2 Vlan2
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0
200.1.1.1/32 BGP 255 0 10.2.1.2 Vlan2
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2 IPv6 MPLS L3VPNECE

@ ks

K %3 X AP S5500-28SC-HI = S5500-52SC-HI & % #F IPv6 MPLS L3VPN 4%k,

2.1 IPv6 MPLS L3VPNf&i4}

2.1.1 IPv6 MPLS L3VPN#iA

MPLS L3VPN T IPva L3153, FIF BGP 7E &AL i T M & A VPN 1) IPv4 4 i,
FIFH MPLS 7R S5 44 R & 94 VPN 1) 1Pv4 R 3,

IPv6 MPLS L3VPN ()75 MPLS L3VPN A[Al, FrAN[FE 2 IPve MPLS L3VPN #|H BGP 1k
SPLLR T B R AT VPN (1) IPv6 # i, FIH MPLS 76 R 45 1w T %% & VPN (1) IPv6 i
s

IPv6 MPLS L3VPNI[# LAY 2 W IR €] 2-1 Fion. Hl, 1Pv6 MPLS L3VPNZL M Hh R 45 2 4t 7 1
TR A IPv4 M4 . VPN ES XL CERIPEZHIZITIPVE thill, & TMHHPEFPi# L HIZ1TIPv4
Pl . PEFRE AN SR IPvA FIIPV6 WM, JERCERH: O EAFFIPVE Uhil, SRS T M A 0 - AE
FHIPV4 #3

E2-1 IPv6 MPLS L3VPN [z F3 4B M [E]

VPN 1 VPN 2
IPv6 Site 1 IPv6 Site 3

IPv4 network

IPv6 Site 2
VPN 2

nnnnnn

IPv6 Site 4
VPN 1
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2.1.2 IPv6 MPLS L3VPNRBYIRICEE %

E2-2 IPv6 MPLS L3VPN R34 %~ =E

Site 1 CE1l CE2 Site 2

2001:1:1/96 20 N\ PEl1 /<&y 2z oo 2001:2::1/96

nnnnnnnnnnnn

Layerl
Layer2
2001:2::1 f------meee- + Layer2 > >I 2001:2::1 I
2001:2::1
2001:2::1

[ 2-2 775, 1Pv6 MPLS L3VPNIK#R SCH#E R ik F -

(1) Site 1 & H—A>HAgHhE )y 2001:2::1 1) 1IPv6 3¢, 1 CE 1 ¥ kI%S PE 1.
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Y RIALRAE B
53 —ASIHPERLE NEBGP | peer { group-name | ip-address } AT
PUEEIVN as-number as-number
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#HBR1E we AR

# ANBGP-VPNv6F il % i
K

{f f& EBGP Xf £ {k &%
BGP-VPNV6# Hi {5

ipv6-family vpnv6

peer ip-address enable Wik

2. BEEASBR-PE

{EEE I VPN-OptionC 77 A, T @ — 45 VPN LSP, #HXPE. ASBRZ IR KA 2 M i Hi i}
N MPLSHRZ S B . IS VPN LSP 7 [A]IPv4 MPLS VPNAH[A], FE XS0 “1.4.4 il
¥ 15 VPN-OptionC”,

3. BLE IR A%

fit B 7 ASBR-PE I3 FH 1% FH 55 1% -

o  XTTMA AS ) PE UM 1, 7610 X ASBR-PE KA, 43 MPLS F5%5

o X[TFIMA AS [ PE RATIIEE t, WIS SR8 h, AR E T MPLS #5725,

IPv6 % 1 VPN % F 55 % () Bt & 5 1Pv4 MPLS VPNAHTE, Bl&E 5N Z W “1.4.4 & 55
VPN-OptionC”,

2.5 IPv6 MPLS L3VPN & ;R4 $p

2.5.1 §/IBGP&#:

Z
# 5 15 BGP #4245 £ R - BGP AR & % A 49 0L T, £.37 BGP % w1z &; £1% BGP #4245
Wi EFE T BGPAE X AW HEIALT, 23 BGP A H1E 4.

2 BGP FLEARAL )5, AT LU 8 A7 ok A2 A7 BGP B8 (I c B AL 3. AT 5 2 BGP 4544
H A& BETaE ) (3CFF ROUTE-REFRESH 5 ).

WHAEH AL AT T S .

#2-16 £/ BGP &%

1BRIE we

WA AT fi5 B VPN ¥11Pv6 BGP | refresh bgp ipv6 vpn-instance vpn-instance-name { ipv6-address | all |
U2 external } { export | import }

refresh bgp vpnv6 { ip-address | all | external | internal } { export |

K AT BGPHIVPNVGIE import }

A7 B VPN {1 1Pv6 BGPi% | reset bgp ipv6é vpn-instance vpn-instance-name { as-number |
$ ipv6-address | all | external }

Z 7 BGPVPNV6IE 1z reset bgp vpnv6 { as-number | ip-address | all | external | internal }
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2.5.2 ERIPv6 MPLS L3VPNARYIEITIRES

E%ﬁi FIARCE S, AR T HAT display fiv 4 A KL RACE 5 IPv6 MPLS L3VPN [izfT 1
O, T AE W (5 S0 UE R O .

%2-17 &7~ IPv6 MPLS L3VPN BNEITIRES

BRAE we
B 5 VP NS B B () 1PV S th display ipv6 routing-table vpn-instance vpn-instance-name

[verbose ][] { begin | exclude | include } regular-expression ]

display ip vpn-instance [ instance-name vpn-instance-name ]

S =n oy S AT A2
SR VPNIEBIE [|{begin | exclude | include } regular-expression ]

display ipv6 fib vpn-instance vpn-instance-name [ acl6
BRTR B VPNSLHIFIIPV6 FIBfE & aclé-number | ipv6-prefix ipv6-prefix-name ] [ | { begin | exclude
| include } regular-expression ]

FI o= o o e g display ipv6 fib vpn-instance vpn-instance-name ipv6-address
g;gzlﬁ\fg;ﬁf SHOE HIIPVBILIE | 50 e length 1 [ | { begin | exclude | include }
. v e regular-expression ]

WIRPELPEZIAIFSLIBGP VPNVEXT4E | display bgp vpnv6 all peer [ ipv4-address verbose | verbose ]
REIE R [1{begin | exclude | include } regular-expression ]

Hos e e, = s e | display bgp vpnv6 vpn-instance vpn-instance-name peer
fézﬁi\;ggggggE%CEzmélm [ ipv6-address verbose | verbose ] [ | { begin | exclude |
v o Dk include } regular-expression ]

display bgp vpnv6 all routing-table [ network-address
prefix-length [ longer-prefixes ] | peer ip-address
{ advertised-routes | received-routes } [ statistic ] | statistic ]
[|{begin | exclude | include } regular-expression ]

BoRPTEBGP VPNV6 K {5

S TO s .. | display bgp vpnv6 route-distinguisher route-distinguisher
Fl N B N /l:l N, N . . .
SEoRARE B bR VT HIBGP VPNVB#H i fr routing-table [ network-address prefix-length ] [ | { begin |
exclude | include } regular-expression ]

B

display bgp vpnv6 vpn-instance vpn-instance-name
routing-table [ network-address prefix-length [ longer-prefixes ]
| peer ipv6-address { advertised-routes | received-routes } ][ |
{begin | exclude | include } regular-expression ]

IREE VPN S [IBGP VPNVERE Hi 5 5

g ks

H kB EHBEEGGENGBERIL “ZEHR-IPRsops 2L Fo “IP Kb haaid |

2.6 IPv6 MPLS L3VPNELEI P & 2445
2.6.1 ECEIPv6 MPLS L3VPN7=l

1. A FHK
e CE1. CE3JETVPN1, CE2. CE4/8T VPN2;
e VPN 11{#iJf{ff) VPN Target & 4 111:1, VPN 2 {i [ ¥] VPN Target J& 't & 222:2. A [7] VPN
P 2Z [ ASBe HAH VG ] 5
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e CE 4 PE ZfidE EBGP 25 # VPN 15 &

e PE 5 PEXZIHME OSPF 5L PE WHSW HIE . FLE MP-IBGP <& #t VPN #% H15 .
2. A

E2-3 L& IPv6 MPLS L3VPN AR E

AS 65410 AS 65430
vEL VPN 1
CE1l CE3
Vlan-int11 Vian-int11
Loop0
Vlan-int11 PE 1 PE 2 | Vlan-int11

Vlan-int12

Loop0 Loop0

Vlan-int13 Vlan-int12
Vlan-int12 P Vlan-int13

MPLS backbone

Vlan-int12 Vlan-int13
VPN 2 VPN 2
AS 65420 AS 65440

&4 o [P hk xE& o [P ak
CE1 Vlan-int11l 2001:1::1/64 P Loop0 2.2.2.9/32
PE 1 Loop0 1.1.1.9/32 Vlan-int12 172.2.1.1/24

Vlan-int11l 2001:1::2/64 Vlan-int13 172.1.1.2/24

Vlan-int13 172.1.1.1/24 PE 2 Loop0 3.3.3.9/32

Vlan-int12 2001:2::2/64 Vlan-int12 172.2.1.2/24
CE 2 Vlan-int12 2001:2::1/64 Vlan-intll 2001:3::2/64
CE 3 Vlan-int11l 2001:3::1/64 Vlan-int13 2001:4::2/64
CE4 Vlan-int13 2001:4::1/64

3. EBESE

(1) 7 MPLS &+ EACHE IGP B, SEILE-TM PE F1 P K HIE
# liLE PE 1.

<PE1> system-view

[PE1] interface loopback O

[PE1-LoopBackO] ip address 1.1.1.9 32

[PE1-LoopBack0] quit

[PE1] interface vlan-interface 13
[PE1-VIan-interfacel3] ip address 172.1.1.1 24

[PE1- Vlan-interfacel3] quit

[PE1] ospf

[PE1-ospf-1] area O

[PE1-ospf-1-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[PE1l-ospf-1-area-0.0.0.0] network 1.1.1.9 0.0.0.0
[PE1l-ospf-1-area-0.0.0.0] quit

[PE1-ospf-1] quit

#MCE P,
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<P> system-view

[P] interface loopback O

[P-LoopBackO] ip address 2.2.2.9 32

[P-LoopBackO] quit

[P]1 interface vlan-interface 13
[P-Vlan-interfacel3] ip address 172.1.1.2 24

[P- VIan-interfacel3] quit

[P] interface vlan-interface 12
[P-Vlan-interfacel2] ip address 172.2.1.1 24
[P-Vlan-interfacel2] quit

[P]1 ospf

[P-ospf-1] area O

[P-ospf-1-area-0.0.0.0] network 172.1.1.0 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[P-ospf-1-area-0.0.0.0] network 2.2.2.9 0.0.0.0
[P-ospf-1l-area-0.0.0.0] quit

[P-ospf-1] quit

# NOE PE 2.

<PE2> system-view

[PE2] interface loopback O

[PE2-LoopBackO] ip address 3.3.3.9 32
[PE2-LoopBack0] quit

[PE2] interface vlan-interface 12
[PE2-VIan-interfacel?] ip address 172.2.1.2 24
[PE2-VIan-interfacel2] quit

[PE2] ospf

[PE2-0spf-1] area O

[PE2-0spf-1-area-0.0.0.0] network 172.2.1.0 0.0.0.255
[PE2-0ospf-1-area-0.0.0.0] network 3.3.3.9 0.0.0.0
[PE2-0spf-1-area-0.0.0.0] quit

[PE2-0spf-1] quit

FCE GG, PEL. Py PE2 ZIMMNAELE . OSPF 4LfE, $4T display ospf peer fir 4 nf LLF FI46
JEis 2] FULL IRZ . 44T display ip routing-table fir4 1] LA £ PE 2 [7]%% >] 2% J5 1) Loopback
H

LA PE 1 Jyfil:

[PE1] display ip routing-table

Routing Tables: Public

Destinations : 9 Routes : 9

Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.9/32 Direct O 0 127.0.0.1 InLoopO
2.2.2.9/32 OSPF 10 1 172.1.1.2 Vlanl3
3.3.3.9/32 OSPF 10 2 172.1.1.2 Vlan13
127.0.0.0/8 Direct O 0 127.0.0.1 InLoop0
127.0.0.1/32 Direct O 0 127.0.0.1 InLoop0
172.1.1.0/24 Direct O 0 172.1.1.1 Vlanl3
172.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
172.1.1.2/32 Direct O 0 172.1.1.2 Vlanl3
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172.2.1.0/24 OSPF 10 1 172.1.1.2 Vlanl3
[PE1] display ospf peer verbose
OSPF Process 1 with Router ID 1.1.1.9

Neighbors
Area 0.0.0.0 interface 172.1.1.1(VIan-interfacel3)"s neighbors
Router ID: 172.1.1.2 Address: 172.1.1.2 GR State: Normal

State: Full Mode:Nbr is Master Priority: 1
DR: None BDR: None MTU: 1500

Dead timer due in 38 sec

Neighbor is up for 00:02:44

Authentication Sequence: [ 0 ]

Neighbor state change count: 5

(2) f& MPLS BT+ M _ALE MPLS #:AHE J) A1 MPLS LDP, ##37. LDP LSP

# MiE PE 1.

[PE1] mpls Isr-id 1.1.1.9

[PE1] mpls

[PE1-mpls] quit

[PE1] mpls Idp

[PE1-mpls-1dp] quit

[PE1] interface vlan-interface 13
[PE1-VIan-interfacel3] mpls
[PE1-VIan-interfacel3] mpls Idp
[PE1-VIan-interfacel3] quit
#MCE P,

[P] mpls Isr-id 2.2.2.9

[P] mpls

[P-mpls] quit

[P] mpls Idp

[P-mplIs-1dp] quit

[P]1 interface vlan-interface 13
[P-VIan-interfacel3] mpls
[P-Vlan-interfacel3] mpls Idp
[P-Vlan-interfacel3] quit

[P]1 interface vlan-interface 12
[P-VIan-interfacel2] mpls
[P-VlanOinterfacel2] mpls ldp
[P-Vlan-interfacel2] quit

# lLE PE 2.

[PE2] mpls Isr-id 3.3.3.9

[PE2] mpls

[PE2-mpls] quit

[PE2] mpls Idp

[PE2-mpls-1dp] quit

[PE2] interface vlan-interface 12
[PE2-VIan-interfacel2] mpls
[PE2-VIan-interfacel2] mpls ldp
[PE2-VIan-interfacel2] quit
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FIRACE R, PE 1. P PE 2 Z AN AEEEST LDP £, 4T display mpls Idp session fiy4
AT LLE B o gk i Status 7B 4 Operational . $44T display mpls Idp Isp 74, #JLLFE %] LDP
LSP R DL
PLPE 1 44l
[PE1] display mpls Idp session

LDP Session(s) in Public Network
Total number of sessions: 1

Peer-1D Status LAM SsnRole FT MD5 KA-Sent/Rcv
2.2.2.9:0 Operational DU Passive Off Off 5/5
LAM : Label Advertisement Mode FT : Fault Tolerance

[PE1] display mpls Idp Isp
LDP LSP Information

SN DestAddress/Mask In/OutLabel Next-Hop In/0Out-Interface

1 1.1.1.9/32 3/NULL 127.0.0.1 Vlan-interfacel3/InLoop0O
2.2.2.9/32 NULL/3 172.1.1.2  ——————- /Vlan-interfacel3

3 3.3.3.9/732 NULL/1024 172.1.1.2 ——————- /Vlan-interfacel3

A "*" before an LSP means the LSP is not established
A "*" before a Label means the USCB or DSCB is stale
(3) 1 PE &% LACHE VPN 524, ¥4 CE A PE
# IiE PE 1.
[PE1] ip vpn-instance vpnl
[PE1-vpn-instance-vpnl] route-distinguisher 100:1
[PE1-vpn-instance-vpnl] vpn-target 111:1
[PE1-vpn-instance-vpnl] quit
[PE1] ip vpn-instance vpn2
[PE1-vpn-instance-vpn2] route-distinguisher 100:2
[PE1-vpn-instance-vpn2] vpn-target 222:2
[PE1-vpn-instance-vpn2] quit
[PE1] interface vlan-interface 11
[PE1-VIan-interfacell] ip binding vpn-instance vpnl
[PE1-VIan-interfacell] ipv6 address 2001:1::2 64
[PE1-VIan-interfacell] quit
[PE1] interface vlan-interface 12
[PE1-VIan-interfacel2] ip binding vpn-instance vpn2
[PE1-VIan-interfacel?] ipv6 address 2001:2::2 64
[PE1-Vlan-interfacel2] quit
# lLE PE 2.
[PE2] ip vpn-instance vpnl
[PE2-vpn-instance-vpnl] route-distinguisher 200:1
[PE2-vpn-instance-vpnl] vpn-target 111:1
[PE2-vpn-instance-vpnl] quit
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[PE2] ip vpn-instance vpn2

[PE2-vpn-instance-vpn2] route-distinguisher 200:2
[PE2-vpn-instance-vpn2] vpn-target 222:2
[PE2-vpn-instance-vpn2] quit

[PE2] interface vlan-interface 11
[PE2-VIan-interfacell] ip binding vpn-instance vpnl
[PE2-VIan-interfacell] ipv6 address 2001:3::2 64
[PE2-VIan-interfacell] quit

[PE2] interface vlan-interface 13
[PE2-VIan-interfacel3] ip binding vpn-instance vpn2
[PE2-VIan-interfacel3] ipv6 address 2001:4::2 64
[PE2-VIan-interfacel3] quit

# 4% [ 2-3 BeE A CEMIZ LIPHAE, e B Feng .
ll & se)n, fF PE #4% E3AT display ip vpn-instance iy 4 0] LLE ] VPN SR E . %
PE fi€ ping i B &% A1 CE.
LA PE 1 fil CE 1 Ai:
[PE1] display ip vpn-instance
Total VPN-Instances configured : 2

VPN-Instance Name RD Create Time
vpnl 100:1 2006708713 09:32:45
vpn2 100:2 2006/08/13 09:42:59

[PE1] ping ipv6 -vpn-instance vpnl 2001:1::1
PING 2001:1::1 : 56 data bytes, press CTRL_C to break
Reply from 2001:1::1
bytes=56 Sequence=1 hop limit=64 time = 1 ms
Reply from 2001:1::1
bytes=56 Sequence=2 hop limit=64 time = 1 ms
Reply from 2001:1::1
bytes=56 Sequence=3 hop limit=64 time = 1 ms
Reply from 2001:1::1
bytes=56 Sequence=4 hop limit=64 time = 1 ms
Reply from 2001:1::1
bytes=56 Sequence=5 hop limit=64 time = 1 ms

--- 2001:1::1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 1/1/1 ms

(4) ¢ PE 5 CE Z i 7. EBGP %484k, 5| A VPN % H

#ICE CE 1.

<CE1> system-view

[CE1] bgp 65410

[CE1-bgp] ipv6-family

[CE1-bgp-af-ipv6] peer 2001:1::2 as-number 100
[CE1l-bgp-af-ipv6] import-route direct
[CE1l-bgp-af-ipv6] quit
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@ ks

%43/ CE#%4% (CE2~CE4) ftE L5 CE 1 X &M E LM, fEidfz g,

# ICE PE 1.

[PE1] bgp 100

[PE1-bgp] ipv6-family vpn-instance vpnl
[PE1-bgp-ipv6-vpnl] peer 2001:1::1 as-number 65410
[PE1-bgp-ipv6-vpnl] import-route direct
[PE1-bgp-ipv6-vpnl] quit

[PE1-bgp] ipv6-family vpn-instance vpn2
[PE1-bgp-ipv6-vpn2] peer 2001:2::1 as-number 65420
[PE1-bgp-ipv6-vpn2] import-route direct
[PE1-bgp-ipv6-vpn2] quit

[PE1-bgp] quit

= i

PE2#fcE 5 PE 1 X, BuEitfz gk,

B & 5E 5, {E PE ¥4 E3AT display bgp vpnv6 vpn-instance peer fir4, " L& PE 5 CE
Z Il BGP X 45X R L, JfihF) Established R4
LLPE 15 CE 1 (X414 5 A
[PE1] display bgp vpnv6é vpn-instance vpnl peer
BGP local router ID : 1.1.1.9
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
2001:1::1 65410 11 9 0 1 00:06:37 Established
(5) {1t PE ZIn#. MP-IBGP X444
# IiE PE 1.

[PE1] bgp 100

[PE1-bgp] peer 3.3.3.9 as-number 100

[PE1-bgp] peer 3.3.3.9 connect-interface loopback 0
[PE1-bgp] ipv6-family vpnv6

[PE1-bgp-af-vpnv6] peer 3.3.3.9 enable
[PE1-bgp-af-vpnv6] quit

[PE1-bgp] quit

# lLE PE 2.

[PE2] bgp 100

[PE2-bgp] peer 1.1.1.9 as-number 100

[PE2-bgp] peer 1.1.1.9 connect-interface loopback 0
[PE2-bgp] ipv6-family vpnv6

[PE2-bgp-af-vpnv6] peer 1.1.1.9 enable
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[PE2-bgp-af-vpnv6] quit
[PE2-bgp] quit
Bl & 5en, # PE 4 LT display bgp peer ¢ display bgp vpnv6 all peer 4, A LLA F
PE Z W) BGP X454 K & CLg v, JFiA%| Established K75
[PE1] display bgp peer
BGP local router ID : 1.1.1.9
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
3.3.3.9 100 2 6 0 0 00:00:12 Established

(6) P SE RN IR

£ PE %% _-#1U47 display ipv6 routing-table vpn-instance fiy4, 1 DL 2 L4315t i CE f#11#% H
LA PE 1 Jyfil:

[PE1] display ipv6 routing-table vpn-instance vpnl

Routing Table :

Destinations : 3 Routes : 3
Destination: 2001:1::/64 Protocol : Direct
NextHop 1 2001:1::2 Preference: 0
Interface : Vlanill Cost 0
Destination: 2001:1::2/128 Protocol : Direct
NextHop o1 Preference: 0
Interface InLoopO Cost 0
Destination: 2001:2::/64 Protocol BGP4+
NextHop - :FFFF:303:309 Preference: 0
Interface : NULLO Cost 0
[PE1] display ipv6 routing-table vpn-instance vpn2
Routing Table :

Destinations : 3
Destination: 2001:3::/64 Protocol : Direct
NextHop : 2001:3::2 Preference: 0
Interface : Vlanl2 Cost -0
Destination: 2001:3::2/128 Protocol : Direct
NextHop o1 Preference: 0
Interface InLoopO Cost 0
Destination: 2001:4::/64 Protocol BGP4+
NextHop ::FFFF:303:309 Preference: 0
Interface : NULLO Cost 0

[i]— VPN ] CE fE%AH . Ping i, A[H VPN [¥] CE AREAHF Ping il
#i4n: CE 1 fig" Ping il CE 3 (2001:3::1), {HRfg Ping ili CE 4 (2001:4::1).

[CE1] ping ip

v6 2001:3::1

PING 2001:3::1 : 56 data bytes, press CTRL_C to break



Reply from 2001:3::1
bytes=56 Sequence=1 hop limit=64 time = 1 ms
Reply from 2001:3::1
bytes=56 Sequence=2 hop limit=64 time = 1 ms
Reply from 2001:3::1
bytes=56 Sequence=3 hop limit=64 time = 1 ms
Reply from 2001:3::1
bytes=56 Sequence=4 hop limit=64 time = 1 ms
Reply from 2001:3::1
bytes=56 Sequence=5 hop limit=64 time = 1 ms

--- 2001:3::1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 1/1/1 ms
[CE1] ping ipv6 2001:4::1
PING 2001:4::1 : 56 data bytes, press CTRL_C to break
Request time out
Request time out
Request time out
Request time out
Request time out

--— 2001:4::1 ping statistics -—-
5 packet(s) transmitted
0 packet(s) received
100.00% packet loss
round-trip min/avg/max = 0/0/0 ms

2.6.2 ELEIPv6 8 VPN-OptionA7 =<5l

1. AW FE K

e CE1#MICE2J&T—4 VPN,

e CE1lifiid AS100 ¥ PE 1 #: N\, CE 2l AS200 i) PE 2 # A\

o XJH OptionA J5 XSz BLEE 1 /) IPve MPLS L3VPN, HIS¥ ] VRF-to-VRF J5 U # VPN 8% i .
e [[A—4 AS WK MPLS ‘i T M H OSPF £ IGP.
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2. A
E2-4 FiE FEiE VPN-OptionA 75342 ™

MPLS backbone Loop0 Loop0 MPLS backbone
AS 100 AS 200

Vlan-int11
PE 2

Vlan-int12 Vlan-int12

Vlan-int12 Vlan-int12

CE1l CE2
AS 65001 AS 65002
K& #u P31k &S #o P33k
CE1l Vlan-int12 2001:1::1/64 CE 2 Vlan-int12 2001:2::1/64
PE 1 Loop0 1.1.1.9/32 PE 2 Loop0 4.4.4.9/32
Vlan-int12 2001:1::2/64 Vlan-int12 2001:2::2/64
Vlan-int11l 172.1.1.2/24 Vlan-int11l 162.1.1.2/24
ASBR-PE 1 Loop0 2.2.2.9/32 ASBR-PE 2 Loop0 3.3.3.9/32
Vlan-int11l 172.1.1.1/24 Vlan-int11l 162.1.1.1/24
Vlan-int12 2002:1::1/64 Vlan-int12 2002:1::2/64

3. EESE
(1) 7F MPLS ‘BT M LACE IGP WX, SZElE TR PN Bl
A F K OSPF,  ELARPCE 5 BRHE

g ks

%2454 LSR ID 49 LoopBack 4 v ¢4 32 {1z ikid it OSPF & 7 i 2.

BB e UG, ASBR-PE 5K AS [f) PE Z [N AEEE T OSPF £l )&, 44T display ospf peer g4 1]
DL 348 JEik #) FULL ARA&, ASBR-PE 5K AS ) PE 2 [alfig2# ) 2%t J7 () Loopback il .
ASBR-PE 54 AS [t] PE 2 [A] ¢ A ping if

(2) 7E MPLS T M _LEE MPLS JEAfE Jy il MPLS LDP, #57 LDP LSP

# ML'E PE 110 MPLS JEARE S, JFES ASBR-PE 1 M4 1 _LAffE LDP.

<PE1> system-view

[PE1] mpls Isr-id 1.1.1.9

[PE1] mpls

[PE1-mpls] quit

[PE1] mpls Idp
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[PE1-mpls-1dp] quit

[PE1] interface vlan-interface 11
[PE1-VIan-interfacell] mpls
[PE1-VIan-interfacell] mpls ldp
[PE1-VIan-interfacell] quit

# L& ASBR-PE 1 1) MPLS JEARE ), Ji4ES PE 1 MIEM#L O EAERE LDP.
<ASBR-PE1> system-view

[ASBR-PE1] mpls Isr-id 2.2.2.9
[ASBR-PE1] mpls

[ASBR-PE1-mpls] quit

[ASBR-PE1] mpls ldp
[ASBR-PE1-mpls-Idp] quit

[ASBR-PE1] interface vlan-interface 11
[ASBR-PE1-Vlan-interfacell] mpls
[ASBR-PE1-Vlan-interfacell] mpls Idp
[ASBR-PE1-Vlan-interfacell] quit

# iLE ASBR-PE 2 If] MPLS JLARE ), JREY PE 2 MIEM# 1 EAERE LDP.
<ASBR-PE2> system-view

[ASBR-PE2] mpls Isr-id 3.3.3.9
[ASBR-PE2] mpls

[ASBR-PE2-mpls] quit

[ASBR-PE2] mpls Idp
[ASBR-PE2-mpls-1dp] quit

[ASBR-PE2] interface vlan-interface 11
[ASBR-PE2-VIan-interfacell] mpls
[ASBR-PE2-Vlan-interfacell] mpls Idp
[ASBR-PE2-VIlan-interfacell] quit
#IUE PE 2 [F) MPLS EAGE )y, Jf7E S ASBR-PE 2 HiEM#: 1 _EAffE LDP.
<PE2> system-view

[PE2] mpls Isr-id 4.4.4.9

[PE2] mpls

[PE2-mpls] quit

[PE2] mpls Idp

[PE2-mpls-1dp] quit

[PE2] interface vlan-interface 11
[PE2-VIan-interfacell] mpls
[PE2-VIan-interfacell] mpls ldp
[PE2-VIan-interfacell] quit

FIRRCE SER  [Fl— AS [ PE il ASBR-PE 2 [H] Wiz e LDP 48 f&, 76 %% % 34T display
mpls ldp session 74 1] LA FI B~ g B Status 7Bl “Operational ”.
(3) 7E PE W& LHid'E VPN 526, ¥ CE #2\ PE

=
Fl— AS M4 ASBR-PE 5 PE 4 VPN 5449 VPN Target M4 IC &, A F) AS 49 PE ) VPN %4
#) VPN Target | R % 2 L.
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# & CE 1.

<CE1> system-view

[CE1] interface vlan-interface 12
[CE1-VIan-interfacel2] ipv6 address 2001:1::1 64
[CE1-VIan-interfacel2] quit

# NOE PE 1.

[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 100:1
[PE1-vpn-instance-vpnl] vpn-target 100:1 both
[PE1-vpn-instance-vpnl] quit

[PE1] interface vlan-interface 12
[PE1-VIan-interfacel2] ip binding vpn-instance vpnl
[PE1-VIan-interfacel?] ipv6 address 2001:1::2 64
[PE1-VIan-interfacel2] quit

# L E CE 2.

<CE2> system-view

[CE2] interface vlan-interface 12
[CE2-VIan-interfacel2] ipv6 address 2001:2::1 64
[CE2-VIan-interfacel2] quit

# lLE PE 2.

[PE2] ip vpn-instance vpnl

[PE2-vpn-instance] route-distinguisher 200:1
[PE2-vpn-instance] vpn-target 100:1 both
[PE2-vpn-instance] quit

[PE2] interface vlan-interface 12
[PE2-VIan-interfacel2] ip binding vpn-instance vpnl
[PE2-VIan-interfacel?] ipv6 address 2001:2::2 64
[PE2-VIan-interfacel2] quit

# lCE ASBR-PE 1: G VPN SE0, JFRILsepighse 2% #E ASBR-PE 2 fJ#% 11 (ASBR-PE 1A
1 ASBR-PE 2 /& H L) CED.

[ASBR-PE1] ip vpn-instance vpnl
[ASBR-PE1-vpn-instance-vpnl] route-distinguisher 100:2
[ASBR-PE1-vpn-instance-vpnl] vpn-target 100:1 both
[ASBR-PE1-vpn-instance-vpnl] quit

[ASBR-PE1] interface vlan-interface 12
[ASBR-PE1-Vlan-interfacel2] ip binding vpn-instance vpnl
[ASBR-PE1-Vlan-interfacel2] ipv6 address 2002:1::1 64
[ASBR-PE1-Vlan-interfacel2] quit

# lLE ASBR-PE 2: G VPN SE0, JFRILsSEpIgRse 2%+ ASBR-PE 1 9311 (ASBR-PE 2 1A
4 ASBR-PE 1 /& H CUi1J CED.

[ASBR-PE2] ip vpn-instance vpnl
[ASBR-PE2-vpn-vpn-vpnl] route-distinguisher 200:2
[ASBR-PE2-vpn-vpn-vpnl] vpn-target 100:1 both
[ASBR-PE2-vpn-vpn-vpnl] quit

[ASBR-PE2] interface vlan-interface 12
[ASBR-PE2-Vlan-interfacel?2] ip binding vpn-instance vpnl
[ASBR-PE2-VIlan-interfacel2] ipv6 address 2002:1::2 64
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[ASBR-PE2-VIan-interfacel2] quit

FIREESERG . 7E% PE %4 EAT display ip vpn-instance v 2 G5 IEf B 7n VPN SEI L&
% PE fE ping i CE. ASBR-PE 2 [{B&EH A ping .

(4) 7EPE L CE g 7. EBGP X454k, 5] VPN i

# i E CE 1.

[CE1] bgp 65001

[CE1-bgp] ipv6-family

[CE1-bgp-af-ipv6] peer 2001:1::2 as-number 100
[CE1-bgp-af-ipv6] import-route direct
[CE1-bgp-af-ipv6] quit

#CE PE 1.

[PE1] bgp 100

[PE1-bgp] ipv6-family vpn-instance vpnl
[PE1-bgp-ipv6-vpnl] peer 2001:1::1 as-number 65001
[PE1-bgp-ipv6-vpnl] import-route direct
[PE1-bgp-ipv6-vpnl] quit

[PE1-bgp] quit

# & CE 2.

[CE2] bgp 65002

[CE1-bgp] ipv6-family

[CE2-bgp-af-ipv6] peer 2001:2::2 as-number 200
[CE2-bgp-af-ipv6] import-route direct
[CE2-bgp-af-ipv6] quit

# IiE PE 2.

[PE2] bgp 200

[PE2-bgp] ipv6-family vpn-instance vpnl
[PE2-bgp-ipv6-vpnl] peer 2001:2::1 as-number 65002
[PE2-bgp-ipv6-vpnl] import-route direct
[PE2-bgp-ipv6-vpnl] quit

[PE2-bgp] quit

(5) PE 457 AS ] ASBR-PE 2 [ 37. IBGP %41k, ASBR-PE X [ 7 EBGP X454k
# ICE PE 1.

[PE1] bgp 100

[PE1-bgp] peer 2.2.2.9 as-number 100

[PE1-bgp] peer 2.2.2.9 connect-interface loopback 0
[PE1-bgp] ipv6-family vpnv6

[PE1-bgp-af-vpnv6] peer 2.2.2.9 enable
[PE1-bgp-af-vpnv6] quit

[PE1-bgp] quit

# Il'& ASBR-PE 1.

[ASBR-PE1] bgp 100

[ASBR-PE1-bgp] ipv6-family vpn-instance vpnl
[ASBR-PE1-bgp-ipv6-vpnl] peer 2002:1::2 as-number 200
[ASBR-PE1-bgp-ipv6-vpnl] quit

[ASBR-PE1-bgp] peer 1.1.1.9 as-number 100
[ASBR-PE1-bgp] peer 1.1.1.9 connect-interface loopback 0O
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[ASBR-PE1-bgp] ipv6-family vpnv6
[ASBR-PE1-bgp-af-vpnv6] peer 1.1.1.9 enable
[ASBR-PE1-bgp-af-vpnv6] quit

[ASBR-PE1-bgp] quit

# i & ASBR-PE 2.

[ASBR-PE2] bgp 200

[ASBR-PE2-bgp] ipv6-family vpn-instance vpnl
[ASBR-PE2-bgp-ipv6-vpnl] peer 2002:1::1 as-number 100
[ASBR-PE2-bgp-ipv6-vpnl] quit

[ASBR-PE2-bgp] peer 4.4.4.9 as-number 200
[ASBR-PE2-bgp] peer 4.4.4.9 connect-interface loopback 0O
[ASBR-PE2-bgp] ipv6-family vpnv6
[ASBR-PE2-bgp-af-vpnv6] peer 4.4.4.9 enable
[ASBR-PE2-bgp-af-vpnv6] quit

[ASBR-PE2-bgp] quit

# liLE PE 2.

[PE2] bgp 200

[PE2-bgp] peer 3.3.3.9 as-number 200

[PE2-bgp] peer 3.3.3.9 connect-interface loopback 0
[PE2-bgp] ipv6-family vpnv6

[PE2-bgp-af-vpnv6] peer 3.3.3.9 enable
[PE2-bgp-af-vpnv6] quit

[PE2-bgp] quit

(6) P 5E RS RIS

FIREESE RS, CE IS > 27 Mk L # i, CE 1M1 CE 2 REWZHI L ping .

2.6.3 ELEIPV6 18 VPN-OptionCH =, 7= 15l

1. A EK
. Site 1 fil Site 2 J& T-[il—> VPN, Site 1i#i) AS 100 [] PE 1 #: X\, Site 2 i@ AS 600 ]
PE 2 £ \;

o [A—HIGRLENN PE W& ZIFIZIT I1S-IS 1E4 IGP;

e PE 1545 ASBR-PE 1 [iifiil MP-IBGP &Z#uifi brZEM IPv4 4 1,

e PE 21 ASBR-PE 2 [iifiif MP-IBGP 2 #uiti b5 IPv4 i i1

e PE1Y PE2#. MP-EBGP %544,

e  ASBR-PE 1 il ASBR-PE 2 |4y il Fic B th Sl Xk WK J7 B2 1 4% bH e AR5 5
e  ASBR-PE 14 ASBR-PE 2 [alifi ik MP-EBGP Az #tiii Ar25 1) IPv4 (.
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2. AW E
[El2-5 IPv6 Ei5 VPN-OptionC A 4E M

MPLS backbone Loop0 Loop0 MPLS backbone
AS 100 AS 600
Vlan-int12 Vlan-int12
Vlan-int11 Vlan-int11
ASBR-PE 1 ASBR-PE 2
== Vian-int11 Site 1 Site 2 Vlan-int11 PE 2
Loopt R MP-EBGP . Loop1

e o [P hk & Hua [Pk

PE 1 Loop0 2.2.2.9/32 PE 2 Loop0 5.5.5.9/32
Loopl 2001:1::1/128 Loopl 2001:1::2/128
Vlan-int11l 1.1.1.2/8 Vlan-int11l 9.1.1.2/8

ASBR-PE 1 Loop0 3.3.3.9/32 ASBR-PE 2 Loop0 4.4.4.9/32
Vlan-int1ll 1.1.1.1/8 Vlan-intll 9.1.1.1/8
Vlan-int12 11.0.0.2/8 Vlan-int12 11.0.0.1/8

3. EESR
(1) MHEPEL

# 1t PE 1 |i217 1S-IS.

<PE1> system-view

[PE1] isis 1

[PE1-isis-1] network-entity 10.111.111.111.111.00
[PE1l-isis-1] quit

# ML LSRID, {£fg MPLS 1 LDP.

[PE1] mpls Isr-id 2.2.2.9

[PE1] mpls

[PE1-mpls] label advertise non-null

[PE1-mpls] quit

[PE1] mpls Idp

[PE1-mpls-1dp] quit

# LB 11 Vlan-interfacell, {E#:11 4T 1S-I1S, Ff{fifig MPLS 1 LDP.
[PE1] interface vlan-interface 11
[PE1-VIan-interfacell] ip address 1.1.1.2 255.0.0.0
[PE1-VIan-interfacell] isis enable 1
[PE1-VIan-interfacell] mpls
[PE1-VIan-interfacell] mpls ldp
[PE1-VIan-interfacell] quit

# Q7% Loopback0 #11, {EF:I0 LIZAT IS-IS,

[PE1] interface loopback O

[PE1-LoopBackO] ip address 2.2.2.9 32
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[PE1-LoopBackO] isis enable 1

[PE1-LoopBack0] quit

# G4 VPN S2fil, 4FR4 vpnl, AILACE RD F1 VPN Target &k
[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 11:11
[PE1-vpn-instance-vpnl] vpn-target 3:3 import-extcommunity
[PE1-vpn-instance-vpnl] vpn-target 3:3 export-extcommunity
[PE1-vpn-instance-vpnl] quit

# Q)7 Loopbackl #£11, Jf¥ b 048 2 vpnl.

[PE1] interface loopback 1

[PE1-LoopBackl] ip binding vpn-instance vpnl

[PE1-LoopBackl] ipv6 address 2001:1::1 128

[PE1-LoopBackl] quit

# 1t PE 1 Iiz1T BGP.

[PE1] bgp 100

# [LE PE 1 11 IBGP X454k 3.3.3.9 R ATARZE#E tH S 3.3.3.9 AR 251 t I RE )
[PE1-bgp] peer 3.3.3.9 as-number 100

[PE1-bgp] peer 3.3.3.9 connect-interface loopback 0

[PE1-bgp] peer 3.3.3.9 label-route-capability

# L E PE 1 3] EBGP Xf%514 5.5.5.9 {1 KEkHCh 10.
[PE1-bgp] peer 5.5.5.9 as-number 600

[PE1-bgp] peer 5.5.5.9 connect-interface loopback O
[PE1-bgp] peer 5.5.5.9 ebgp-max-hop 10

# FCE 04544 5.5.5.9 1E ) VPNV6 X454k

[PE1-bgp] ipv6-family vpnv6

[PE1-bgp-af-vpnv6] peer 5.5.5.9 enable
[PE1-bgp-af-vpnv6] quit

# W EEM TN vpnl B H &

[PE1-bgp] ipv6-family vpn-instance vpnl
[PE1-bgp-ipv6-vpnl] import-route direct
[PE1-bgp-ipv6-vpnl] quit

[PE1-bgp] quit

(2) Tic® ASBR-PE1

# {E ASBR-PE 1 Li217 IS-IS.

<ASBR-PE1> system-view

[ASBR-PE1] isis 1

[ASBR-PEl-isis-1] network-entity 10.222.222.222.222_.00
[ASBR-PEl-isis-1] quit

# ML LSRID, {£fg MPLS 1 LDP.

[ASBR-PE1] mpls Isr-id 3.3.3.9

[ASBR-PE1] mpls

[ASBR-PE1-mpls] label advertise non-null
[ASBR-PE1-mpls] quit

[ASBR-PE1] mpls Idp

[ASBR-PE1-mpls-Idp] quit
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# [ E % 1 Vian-interfacell, {E#:1 FZAT 1S-I1S, M MPLS #1 LDP.
[ASBR-PE1] interface vlan-interface 11
[ASBR-PE1-Vlan-interfacell] ip address 1.1.1.1 255.0.0.0
[ASBR-PE1-Vlan-interfacell] isis enable 1
[ASBR-PE1-Vlan-interfacell] mpls
[ASBR-PE1-Vlan-interfacell] mpls Idp
[ASBR-PE1-Vlan-interfacell] quit

# LB #1 Vlan-interface12, JE#AE#:11 L{#ifE MPLS.
[ASBR-PE1] interface vlan-interface 12
[ASBR-PE1-Vlan-interfacel2] ip address 11.0.0.2 255.0.0.0
[ASBR-PE1-Vlan-interfacel2] mpls
[ASBR-PE1-Vlan-interfacel2] quit

# {4 Loopback0 #: 11, fEF:I1 4T IS-IS,

[ASBR-PE1] interface loopback 0O

[ASBR-PE1-LoopBackO] ip address 3.3.3.9 32
[ASBR-PE1-LoopBackO] isis enable 1

[ASBR-PE1-LoopBack0] quit

# G E% RN

[ASBR-PE1] route-policy policyl permit node 1
[ASBR-PEl1-route-policyl] apply mpls-label
[ASBR-PEl-route-policyl] quit

[ASBR-PE1] route-policy policy2 permit node 1
[ASBR-PEl1-route-policy2] if-match mpls-label
[ASBR-PEl1-route-policy2] apply mpls-label
[ASBR-PEl-route-policy2] quit

# {1 ASBR-PE 1 hig1T BGP, 5l IS-IS #FE 1 1) .

[ASBR-PE1] bgp 100

[ASBR-PE1-bgp] import-route isis 1

# X5 ) IBGP X 554K 2.2.2.9 AT % HH W H 2 & 2% H 5R B policy2.
[ASBR-PE1-bgp] peer 2.2.2.9 as-number 100

[ASBR-PE1-bgp] peer 2.2.2.9 route-policy policy2 export

# 11 IBGP X444 2.2.2.9 RATKRAEH 1 M 2.2.2.9 Fellehr 25 i th i1 g
[ASBR-PE1-bgp] peer 2.2.2.9 connect-interface loopback 0
[ASBR-PE1-bgp] peer 2.2.2.9 label-route-capability

# X ) EBGP X354 11.0.0.1 A (11 i1 W P L (1% i 5k policy 1.
[ASBR-PE1-bgp] peer 11.0.0.1 as-number 600

[ASBR-PE1-bgp] peer 11.0.0.1 route-policy policyl export

# 1] EBGP X454 11.0.0.1 RATARZEH 1 S M 11.0.0.1 FUbREE % 1 e
[ASBR-PE1-bgp] peer 11.0.0.1 label-route-capability
[ASBR-PE1-bgp] quit

(3) T # ASBR-PE 2

# {F ASBR-PE 2 [i217 IS-IS.

<ASBR-PE2> system-view

[ASBR-PE2] isis 1

[ASBR-PE2-isis-1] network-entity 10.333.333.333.333.00
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[ASBR-PE2-isis-1] quit

#MLE LSRID, {{fig¢ MPLS 1 LDP.

[ASBR-PE2] mpls Isr-id 4.4.4.9

[ASBR-PE2] mpls

[ASBR-PE2-mpls] label advertise non-null

[ASBR-PE2-mpls] quit

[ASBR-PE2] mpls Idp

[ASBR-PE2-mpls-1dp] quit

# fid B 21 Vian-interfacell, E#:11 FIE4T I1S-IS, JE#E#H: 10 BAffE MPLS H1 LDP.
[ASBR-PE2] interface vlan-interface 11
[ASBR-PE2-Vlan-interfacell] ip address 9.1.1.1 255.0.0.0
[ASBR-PE2-Vlan-interfacell] isis enable 1
[ASBR-PE2-VIan-interfacell] mpls
[ASBR-PE2-Vlan-interfacell] mpls Idp
[ASBR-PE2-VIlan-interfacell] quit

# Q7 Loopback0 #£111, {EF:10 LIiZAT IS-IS,

[ASBR-PE2] interface loopback 0O

[ASBR-PE2-LoopBackO] ip address 4.4.4.9 32
[ASBR-PE2-LoopBack0O] isis enable 1

[ASBR-PE2-LoopBack0] quit

# lid & 42 0 Vlan-interface12, 7e4% 0 EAFRE MPLS.
[ASBR-PE2] interface vlan-interface 12
[ASBR-PE2-Vlan-interfacel2] ip address 11.0.0.1 255.0.0.0
[ASBR-PE2-VIlan-interfacel2] mpls
[ASBR-PE2-Vlan-interfacel2] quit

# G % R

[ASBR-PE2] route-policy policyl permit node 1
[ASBR-PE2-route-policyl] apply mpls-label
[ASBR-PE2-route-policyl] quit

[ASBR-PE2] route-policy policy2 permit node 1
[ASBR-PE2-route-policy2] if-match mpls-label
[ASBR-PE2-route-policy2] apply mpls-label
[ASBR-PE2-route-policy2] quit

# /£ ASBR-PE 2 21T BGP, 5 IS-IS #EFE 1 1) iH.
[ASBR-PE2] bgp 600

[ASBR-PE2-bgp] import-route isis 1

# In) IBGP %4544 5.5.5.9 K AR H tH A& M 5.5.5.9 FLIhRAE % tH (1) g
[ASBR-PE2-bgp] peer 5.5.5.9 as-number 600

[ASBR-PE2-bgp] peer 5.5.5.9 connect-interface loopback 0O
[ASBR-PE2-bgp] peer 5.5.5.9 label-route-capability

# X ) IBGP X454k 5.5.5.9 A7 i b W H CURC B )% Hh S0 policy 2.
[ASBR-PE2-bgp] peer 5.5.5.9 route-policy policy2 export
# Xtn) EBGP X4 11.0.0.2 AT i Hi A CURC ¥ % Hh 5Em& policy 1.

[ASBR-PE2-bgp] peer 11.0.0.2 as-number 100
[ASBR-PE2-bgp] peer 11.0.0.2 route-policy policyl export

# |7 EBGP 4544 11.0.0.2 K ATFRZE# A2 M 11.0.0.2 FEISCFREE 1% H 1) e
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[ASBR-PE2-bgp] peer 11.0.0.2 label-route-capability
[ASBR-PE2-bgp] quit

(4) HKcE PE2

# 1£ PE 2 Li217 1S-IS.

<PE2> system-view

[PE2] isis 1

[PE2-isis-1] network-entity 10.444_.444.444_.444_00
[PE2-isis-1] quit

#lCE LSRID, ffifE MPLS 1 LDP.

[PE2] mpls Isr-id 5.5.5.9

[PE2] mpls

[PE2-mpls] label advertise non-null

[PE2-mpls] quit

[PE2] mpls I1dp

[PE2-mpls-1dp] quit

# filE % 0 Vlan-interfacell, 420 FIZ4T 1S-IS, Jflifig MPLS 1 LDP.
[PE2] interface vlan-interface 11

[PE2-VIan-interfacell] ip address 9.1.1.2 255.0.0.0
[PE2-VIan-interfacell] isis enable 1
[PE2-VIan-interfacell] mpls

[PE2-VIan-interfacell] mpls Idp

[PE2-VIan-interfacell] quit

# {4 Loopback0 #z 11, fE#zM LIZAT 1S-IS.

[PE2] interface loopback O

[PE2-LoopBack0] ip address 5.5.5.9 32

[PE2-LoopBack0] isis enable 1

[PE2-LoopBack0] quit

# Qg VPN SEfl, £F50 vpnl, AILHCE RD Rl VPN Target &
[PE2] ip vpn-instance vpnl

[PE2-vpn-instance-vpnl] route-distinguisher 11:11
[PE2-vpn-instance-vpnl] vpn-target 3:3 import-extcommunity
[PE2-vpn-instance-vpnl] vpn-target 3:3 export-extcommunity
[PE2-vpn-instance-vpnl] quit

# G4 Loopbackl #: 11, Jf¥ itz 146 E £ vpnl.

[PE2] interface loopback 1

[PE2-LoopBackl] ip binding vpn-instance vpnl
[PE2-LoopBackl] ipv6 address 2001:1::2 128

[PE2-LoopBackl] quit

# {f PE 2 L1217 BGP.

[PE2] bgp 600

# [LE PE 2 [ IBGP X454k 4.4.4.9 RATARZEE tH M 4.4.4.9 FLWOPR 5% Hi 1) BE
[PE2-bgp] peer 4.4.4.9 as-number 600

[PE2-bgp] peer 4.4.4.9 connect-interface loopback O
[PE2-bgp] peer 4.4.4.9 label-route-capability

# ML E PE 2 2] EBGP X <514 2.2.2.9 11 KB4 10.
[PE2-bgp] peer 2.2.2.9 as-number 100
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[PE2-bgp] peer 2.2.2.9 connect-interface loopback 0
[PE2-bgp] peer 2.2.2.9 ebgp-max-hop 10
# it B A 2.2.2.9 VB2 VPNV6 i 4544
[PE2-bgp] ipv6-family vpnv6
[PE2-bgp-af-vpnv6] peer 2.2.2.9 enable
[PE2-bgp-af-vpnv6] quit
# K EZER BTN vpnl B R .
[PE2-bgp] ipv6-family vpn-instance vpnl
[PE2-bgp-ipv6-vpnl] import-route direct
[PE2-bgp-ipv6-vpnl] quit
[PE2-bgp] quit
NeESEE, 76 PE2 X PEL ##47 Ping #4E, 7T LA Ping i
[PE2] ping ipv6 —vpn-instance vpnl 2001:1::1
PING 2001:1::1 : 56 data bytes, press CTRL_C to break
Reply from 2001:1::1
bytes=56 Sequence=1 hop limit=64 time = 1 ms
Reply from 2001:1::1

bytes=56 Sequence=2 hop limit=64 time = 1 ms
Reply from 2001:1::1
bytes=56 Sequence=3 hop limit=64 time = 1 ms

Reply from 2001:1::1
bytes=56 Sequence=4 hop limit=64 time = 1 ms
Reply from 2001:1::1
bytes=56 Sequence=5 hop limit=64 time

--- 2001:1::1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 1/1/1 ms

7 PEL bxf PE2 #E4T Ping #4F, AL Ping i :
[PE1] ping ipv6 —vpn-instance vpnl 2001:1::2

PING 2001:1::2 : 56 data bytes, press CTRL_C to break
Reply from 2001:1::2
bytes=56 Sequence=1 hop limit=64 time = 1 ms
Reply from 2001:1::2
bytes=56 Sequence=2 hop limit=64 time = 1 ms
Reply from 2001:1::2
bytes=56 Sequence=3 hop limit=64 time = 1 ms
Reply from 2001:1::2
bytes=56 Sequence=4 hop limit=64 time = 1 ms
Reply from 2001:1::2
bytes=56 Sequence=5 hop limit=64 time = 1 ms

--- 2001:1::2 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 1/1/1 ms

1
-

ms
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11 5 2-6

e PEL1MIPE 2R —HEERETTME PE B, N Zus st VPN RS

e CEL1RICE2ZR AN "ZusE s, 14 CEBAN O EmmETM;

e PE3MPE4 R “FU&ERIM PE &, N _JUsEmn% ) 24t IPve MPLS L3VPN Jlk %5

e CE3RICE4 R _JUzEmM&Er.

TiC 32 75 T (13 7 7 R B T T Y S E P A 8

o ZEET VPN WIEE tAE—ZUS B T M EAS e — RIS E G s EmE A A O
1] CE #:\;

o  HUEEBAGE VPN BIHE RIS E T PE WA A, TR Iz E T PE ¥
% (PE 3 il PE 4) [A]&37. MP-IBGP M4k 5E & .
2. tHME

[E|2-6 Bic & Carriers’ carriers 2B

Loopo Provider carrier LoopO
PE Vlan-int12 PE 2
Vlan-int12
Vlan-int11 Vlan-int11
AS 100 AS 100
Loop0
Customer carrier Customer carrier
Vlan-int11 Vian-int11
Vlan-int12 CE1 CE 2 o Vlan-int12
Vlan-int12 Vlan-int12
PE 3 G Vlan-int11 PE4
~~~~~~~~~~~~~~~~ Loop0
Vlan-int11 o MPIBGP e Vlan-int11
ceEs T CE4
AS 65410 AS 65420
K& o P33k &4 o IP 31k
CE 3 Vlan-int11l 2001:1::1/64 CE4 Vlan-intll 2001:2::1/64
PE 3 LoopO 1.1.1.9/32 PE 4 LoopO 6.6.6.9/32
Vlan-int1ll 2001:1::2/64 Vlan-intll 2001:2::2/64
Vlan-int12 10.1.1.1/24 Vlan-int12 20.1.1.2/24
CE1l Loop0 2.2.2.9/32 CE2 Loop0 5.5.5.9/32
Vlan-int12 10.1.1.2/24 Vlan-intll 21.1.1.2/24
Vlan-int11l 11.1.1.1/24 Vlan-int12 20.1.1.1/24
PE 1 LoopO 3.3.3.9/32 PE 2 LoopO 4.4.4.9/32
Vlan-int11l 11.1.1.2/24 Vlan-int12 30.1.1.2/24
Vlan-int12 30.1.1.1/24 Vlan-int1l 21.1.1.1/24
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3 EMESE

(1) BE - ZEE R TM MPLS L3VPN, i IS-IS fE4& T MK IGP #iX, PE 1 #1 PE 2
Z i fE LDP, 857 MP-IBGP X 45 A5C &

# ICE PE 1.

<PE1> system-view

[PE1] interface loopback O

[PE1-LoopBack0O] ip address 3.3.3.9 32

[PE1-LoopBack0] quit

[PE1] mpls Isr-id 3.3.3.9

[PE1] mpls

[PE1-mpls] quit

[PE1] mpls Idp

[PE1-mpls-1dp] quit

[PE1] isis 1

[PEl-isis-1] network-entity 10.0000.0000.0000.0004.00

[PEl-isis-1] quit

[PE1] interface loopback O

[PE1-LoopBackO] isis enable 1

[PE1-LoopBack0] quit

[PE1] interface vlan-interface 12

[PE1-VIan-interfacel?] ip address 30.1.1.1 24

[PE1-Vlan-interfacel2] isis enable 1

[PE1-VIan-interfacel2] mpls

[PE1-VIan-interfacel2] mpls Idp

[PE1-Vlan-interfacel2] mpls ldp transport-address interface

[PE1-VIan-interfacel2] quit

[PE1] bgp 100

[PE1-bgp] peer 4.4.4.9 as-number 100

[PE1-bgp] peer 4.4.4.9 connect-interface loopback 0

[PE1-bgp] ipv4-family vpnv4

[PE1-bgp-af-vpnv4] peer 4.4.4.9 enable

[PE1-bgp-af-vpnv4] quit

[PE1-bgp] quit

g ks

PE2#BcE L PE 1 X, BrEitfz gk,

o B 5SS, /£ PE 15 PE 2 L3117 display mpls Idp session fir % il LI £ LDP & il #7 il s
PAT display bgp peer @4 LLEE] BGP X454 KR T, 1A% Established R#&; $UAT
display isis peer 41 LIE 2] 1S-IS & fm e R @, IRAN up.
bl PE 1 /il
[PE1] display mpls Idp session

LDP Session(s) in Public Network
Total number of sessions: 1



Peer-1D Status LAM SsnRole FT MD5 KA-Sent/Rcv

4.4.4.9:0 Operational DU Active Off Off 378/378
LAM : Label Advertisement Mode FT : Fault Tolerance
[PE1] display bgp peer

BGP local router ID : 3.3.3.9

Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
4.4.4.9 100 162 145 0 0 02:12:47 Established

[PE1] display isis peer
Peer information for ISI1S(1)

System I1d Interface Circuit Id State HoldTime Type PRI
0000.0000.0005 Vlan-interfacel2 001 Up 29s L1L2 -
(2) FEE U ERML: M IS-IS/E4 IGP P, PE3 M CE 1. PE4 Ml CE 2 Z [/ flff g
LDP
# L& PE 3.

<PE3> system-view

[PE3] interface loopback O

[PE3-LoopBackO] ip address 1.1.1.9 32
[PE3-LoopBack0] quit

[PE3] mpls Isr-id 1.1.1.9

[PE3] mpls

[PE3-mpls] quit

[PE3] mpls 1dp

[PE3-mpls-1dp] quit

[PE3] isis 2

[PE3-isis-2] network-entity 10.0000.0000.0000.0001.00
[PE3-isis-2] quit

[PE3] interface loopback 0

[PE3-LoopBack0] isis enable 2

[PE3-LoopBack0] quit

[PE3] interface vlan-interface 12
[PE3-VIan-interfacel2] ip address 10.1.1.1 24
[PE3-VIan-interfacel2] isis enable 2
[PE3-VlIan-interfacel2] mpls
[PE3-VIan-interfacel2] mpls ldp
[PE3-VIan-interfacel2] mpls ldp transport-address interface
[PE3-VIan-interfacel2] quit

#MCE CE 1.

<CE1l> system-view

[CE1] interface loopback O

[CE1-LoopBackO] ip address 2.2.2.9 32
[CE1-LoopBackO] quit

[CE1] mpls Isr-id 2.2.2.9
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[CE1] mpls

[CE1-mpls] quit

[CE1] mpls Idp

[CE1-mpls-1dp] quit

[CE1] isis 2

[CEl-isis-2] network-entity 10.0000.0000.0000.0002.00
[CEl-isis-2] quit

[CE1] interface loopback O

[CE1-LoopBackO] isis enable 2

[CE1-LoopBackO] quit

[CE1] interface vlan-interface 12
[CE1-VIan-interfacel?] ip address 10.1.1.2 24
[CE1-VIan-interfacel2] isis enable 2
[CE1-VIan-interfacel2] mpls

[CE1-VIan-interfacel2] mpls Idp
[CE1-VIan-interfacel2] mpls ldp transport-address interface
[CE1-VIan-interfacel2] quit

fid & 55, PE 3 F1 CE 1 2 [A] MW A LDP 1 1S-1S AfJE K &R o

g?ﬁm

PE4f« CE2Xa¢9feE L PE 342 CE 1 XA 49 B B XM, BrEidf2 4k,

(3) ME _ZZE M CEMAZ—HIZE /M PE

# IOE PE 1.

[PE1] ip vpn-instance vpnl

[PE1-vpn-instance-vpnl] route-distinguisher 200:1
[PE1-vpn-instance-vpnl] vpn-target 1:1
[PE1-vpn-instance-vpnl] quit

[PE1] mpls Idp vpn-instance vpnl
[PE1-mpls-ldp-vpn-instance-vpnl] quit

[PE1] isis 2 vpn-instance vpnl

[PE1-isis-2] network-entity 10.0000.0000.0000.0003.00
[PEl-isis-2] import-route bgp allow-ibgp
[PE1-isis-2] quit

[PE1] interface vlan-interfacell
[PE1-Vlan-interfacell] ip binding vpn-instance vpnl
[PE1-VIan-interfacell] ip address 11.1.1.2 24
[PE1-VIan-interfacell] isis enable 2
[PE1-VIan-interfacell] mpls

[PE1-VIan-interfacell] mpls Idp
[PE1-VIan-interfacell] mpls Idp transport-address interface
[PE1-Vlan-interfacell] quit

[PE1] bgp 100

[PE1-bgp] ipv4-family vpn-instance vpnl
[PE1-bgp-vpnl] import isis 2

[PE1-bgp-vpnl] quit
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[PE1-bgp] quit

# MiE CE 1.

[CE1] interface vlan-interfacell

[CE1-VIan-interfacell] ip address 11.1.1.1 24
[CE1-VIan-interfacell] isis enable 2

[CE1-VIan-interfacell] mpls

[CE1-VIan-interfacell] mpls Idp

[CE1-VIan-interfacell] mpls ldp transport-address interface
[CE1-VIan-interfacell] quit

BeESEG, PE 11 CE 1 Z ANV R LDP 1 1S-1S 2 JE K R .

@ 15t AR

PE2#4 CE2X&EE L5 PE14 CE 1 X 19498 B XML, B E iT42 40,

(4) BE - FIZERZ A PE

# NiE CE 3.

<CE3> system-view

[CE3] interface vlan-interfacell
[CE3-VIan-interfacell] ipv6 address 2001:1::1 64
[CE3-VIan-interfacell] quit

[CE3] bgp 65410

[CE3-bgp] ipv6-family

[CE3-bgp-af-ipv6] peer 2001:1::2 as-number 100
[CE3-bgp-af-ipv6] import-route direct
[CE3-bgp-af-ipv6] quit

# liLE PE 3.

[PE3] ip vpn-instance vpnl
[PE3-vpn-instance-vpnl] route-distinguisher 100:1
[PE3-vpn-instance-vpnl] vpn-target 1:1
[PE3-vpn-instance-vpnl] quit

[PE3] interface Vlan-interfacell
[PE3-VIan-interfacell] ip binding vpn-instance vpnl
[PE3-VIan-interfacell] ipv6 address 2001:1::2 64
[PE3-VIan-interfacell] quit

[PE3] bgp 100

[PE3-bgp] ipv6-family vpn-instance vpnl
[PE3-bgp-ipv6-vpnl] peer 2001:1::1 as-number 65410
[PE3-bgp-ipv6-vpnl] import-route direct
[PE3-bgp-ipv6-vpnl] quit

[PE3-bgp] quit

@ ks

PE4f« CE4 X a¢yfeE L PE 342 CE 3 XA 490t B XM, B Eidf2 4%,
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(5) £ ZUEE TN PE ZIAJH MP-IBGP XS8Rk AR, AC# U e T 1 VPN B
# lLE PE 3.

[PE3] bgp 100

[PE3-bgp] peer 6.6.6.9 as-number 100

[PE3-bgp] peer 6.6.6.9 connect-interface loopback O

[PE3-bgp] ipv6-family vpnv6

[PE3-bgp-af-vpnv6] peer 6.6.6.9 enable

[PE3-bgp-af-vpnv6] quit

[PE3-bgp] quit

g 1jt AR

PE4#ftE L5 PE 3 XM, BuEidf2 49,

(6) Mo & 5EHUG IR

AR E SEE, /E PE 1 F1 PE 2 _E30AT display ip routing-table #ir4, #/LAE | PE 1 1 PE 2
f 23 W% 2 b A — B IS R . BLPE 1 041

[PE1] display ip routing-table

Routing Tables: Public

Destinations : 7 Routes : 7

Destination/Mask Proto Pre Cost NextHop Interface
3.3.3.9/32 Direct O 0 127.0.0.1 InLoopO
4.4.4.9/32 1S1S 15 10 30.1.1.2 Vianl2
30.1.1.0/24 Direct O 0 30.1.1.1 Vlianl2
30.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
30.1.1.2/32 Direct O 0 30.1.1.2 Vlanl2
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO

7t PE 1 M1 PE 2 /4T display ip routing-table vpn-instance fir4, 7 LIEF| VPN % hE A
TYGEE R M NE% H. $AT display ipv6 routing-table vpn-instance @74, A LLE FIEA
TYEEE R YEY VPN B LLPE 1 o4

[PE1] display ip routing-table vpn-instance vpnl

Routing Tables: vpnl

Destinations : 11 Routes : 11
Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.9/32 1SIS 15 20 11.1.1.1 Vlanll
2.2.2.9/32 1S1S 15 10 11.1.1.1 Vianll
5.5.5.9/32 BGP 255 0 4.4.4.9 NULLO
6.6.6.9/32 BGP 255 0 4.4.4.9 NULLO
10.1.1.0/24 1S1S 15 20 11.1.1.1 Vianll
11.1.1.0/24 Direct O 0 11.1.1.1 Vlanll
11.1.1.1/32 Direct O 0 127.0.0.1 InLoopO
11.1.1.2/32 Direct O 0 11.1.1.2 Vianll
20.1.1.0/24 BGP 255 0 4.4.4.9 NULLO
21.1.1.0/24 BGP 255 O 4.4.4.9 NULLO
21.1.1.2/32 BGP 255 0 4.4.4.9 NULLO
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7t CE 1 Fl CE 2 L#i 47 display ip routing-table ir4, 1 LLE 228 W% i 36 AT 20278 i 2%
fINER % . $4U4T display ipv6 routing-table vpn-instance fir4 1] LUE 2% A 208 R 4E9 1)

VPN # . LA CE 1 Ml
[CE1] display ip routing-table

Routing Tables: Public

Destinations : 16

Destination/Mask
1.1.1.9/32
2.2.2.9/32
5.5.5.9/32
6.6.6.9/32
10.1.1.0/24
10.1.1.1/32
10.1.1.2/32
11.1.1.0/24
11.1.1.1/732
11.1.1.2/32
20.1.1.0/24
21.1.1.0/24
21.1.1.2/32
127.0.0.0/8
127.0.0.1/32

7t PE 3 fil PE 4 14T display ip

Proto Pre
1SIS 15
Direct O

1S1S 15
1SIS 15
Direct
Direct
Direct
Direct
Direct
Direct
I1SIS 15
1S1S 15
1SIS 15
Direct O
Direct O

FINER . LL PE 3 A4

[PE3] display ip routing-table

Routing Tables: Public

Destinations : 11

Destination/Mask
1.1.1.9/32
2.2.2.9/32
5.5.5.9/32
6.6.6.9/32
10.1.1.0/24
10.1.1.1/32
10.1.1.2/32
11.1.1.0/24
20.1.1.0/24
21.1.1.0/24
21.1.1.2/32
127.0.0.0/8
127.0.0.1/32

Proto Pre
Direct O
ISIS 15
ISIS 15
1SIS 15
Direct O
Direct O
Direct O
ISIS 15
ISIS 15
1SIS 15
ISIS 15
Direct O
Direct O

PE 3 fl PE 4 1] LAFH H. Ping i :

[PE3] ping 20.1.1.2
PING 20.1.1.2: 56 data bytes, press CTRL_C to break

Routes :

Cost
10

routing-table fiy4%, T LUE B2 W % HH R A 90s 8 7 M 4%

Routes :

Cost
0
10
84
84
0
0
0
20
84
84
84
0
0

16
NextHop
10.1.1.2
127.0.0.1
11.1.1.2
11.1.1.2
10.1.1.2
10.1.1.1
127.0.0.1
11.1.1.1
127.0.0.1
11.1.1.2
11.1.1.2
11.1.1.2
11.1.1.2
127.0.0.1
127.0.0.1

11
NextHop
127.0.0.1
10.1.1.2
10.1.1.2
10.1.1.2
10.1.1.1
127.0.0.1
10.1.1.2
10.1.1.2
10.1.1.2
10.1.1.2
10.1.1.2
127.0.0.1
127.0.0.1

Interface
Vlianl2
InLoopO
Vlanll
Vlianll
Vlanl2
Vlanl12
InLoop0
Vlanll
InLoop0
Vlianll
Vlanll
Vlanll
Vlianll
InLoopO
InLoop0

Interface
InLoop0
Vlanl2
Vlanl2
Vlanl12
Vlanl2
InLoopO
Vlanl12
Vlanl2
Vlanl2
Vlanl12
Vlanl2
InLoopO
InLoop0

Reply from 20.1.1.2: bytes=56 Sequence=1 ttl=252 time=127 ms
Reply from 20.1.1.2: bytes=56 Sequence=2 ttl=252 time=97 ms
Reply from 20.1.1.2: bytes=56 Sequence=3 ttl=252 time=83 ms
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Reply from 20.1.1.2: bytes=56 Sequence=4 ttl=252 time=70 ms
Reply from 20.1.1.2: bytes=56 Sequence=5 ttl=252 time=60 ms

--- 20.1.1.2 ping statistics -—-
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 60/87/127 ms
CE 3 #1 CE 4 wJLLHAH Ping il .
[CE3] ping ipv6 2001:2::1
PING 2001:2::1 : 56 data bytes, press CTRL_C to break
Reply from 2001:2::1
bytes=56 Sequence=1 hop limit=64 time = 1 ms
Reply from 2001:2::1
bytes=56 Sequence=2 hop limit=64 time = 1 ms
Reply from 2001:2::1
bytes=56 Sequence=3 hop limit=64 time = 1 ms
Reply from 2001:2::1
bytes=56 Sequence=4 hop limit=64 time = 1 ms
Reply from 2001:2::1
bytes=56 Sequence=5 hop limit=64 time = 1 ms

--- 2001:2::1 ping statistics ---
5 packet(s) transmitted
5 packet(s) received
0.00% packet loss
round-trip min/avg/max = 1/1/1 ms
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