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IPvd L— k35 & U MPLS 5~ L% %187 % AsBR0EE [

K 2:IPrd)L— b E LV MPLS SNIVERERET 5200 WPNY—ER TONA F—DRTE

Multihop
Multiprotocol bb.bb
EBGP RR2
exchange
IPvd4 BGP +

labels exchange
with multipath
support

ASBR2 PE2
XN ffff

52

CE2

nn.nn

-

==}

IPvd )L— FE LU MPLS SARJLAE3HT 5 ASBR DL TE

DR AT ZFELT LT, ASBRZREL., MPLS 7-~UL{tZDBGP/L— FZEATEX 5L 91T

LET,
FIEDHE
1. enable
2. configure terminal
3. router bgp as-number
4. neighbor {ip-address| peer-group-name} remote-asas-number
5. address-family ipv4 [multicast | unicast | vrfvrf-name ]
6. maximum-paths number-paths
7 neighbor {ip-address| peer-group-name} activate
8. neighbor ip-addresssend-label
9. exit-address-family
10. end
F e D
ARV KRFERETIVaY B#
RATwv 71 |enable ¥t EXEC E— RE A LET,
£ e MAU—REANLET FERENTZHE)
Device> enable
RTwF2 |configure terminal ya—r L ar 74X al—v gy B— RaBbh
11 LET
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Device# configure terminal

ATvT3

router bgp as-number

1 -

Device (config)# router bgp 100

N—HF a7 4 Fal—aryE—RefBLE
7

« as-number : > BGP L — H |Tk4 B —Z %

REL, RHCESNDLV—T 4 v T HERO X
X T T HABUAT LADOF T, ANEOH
PRIZ1~65535CF, WE*y hU—27 Tl
TEL7 A= FNAHEY AT LFE B OHIH
1%, 64512 ~ 65535 T,

ATvT4

neighbor {ip-address| peer-group-name} remote-as
as-number
1

Device (config) # neighbor 209.165.201.2 remote-as
200

BGP XA N— T —TNEF~v LT 7r han
BGP %A N—F—7 ez MY ZBIMLET,

e ip-address5 | #iZi%, RAX—DIPT KL A%
ELET,

* peer-group-name 5|%%(21%, BGP £ 7 /' /L —7
DAFTEEE L ET,

e as-number 31#C1X. A NRN—RRBB LTS H
AT LAERELET,

ATy TH

address-family ipv4 [multicast | unicast | vr fvrf-name
]

1 -

Device (config-router)# address-family ipv4

EHETPvA 7 KL A L7 4 v 7 A& 4 % BGP
RMEDN—=T 4Ty ar BERET DO,
TRLATZ77IV ar74F¥alb—v g F—FR
R L ET,

 multicast %¥—7Y — KT, IPv4 v /L F Fx A
N7 RLVA LT 407 AEBELET,

eunicast ¥—Y— FTCl%, IPv42=F ¥ A T
RLAZV7 4 w7 AZEELET,

o vif vif-name % — 7 — REB L5 TIE, %
DIPVAT RLA 773 a7 4FXal—
va v E— N awy MCBEEf T 5 VPN L —
T4 TR IR (VRF) A VA S ADA,
AIZIEELET,

ATvT6

maximum-paths number-paths

1 -

Device (config-router) # maximum-paths 2

(EE) IPIL—T 47 70 haLinPR— kT
X DA HIV— N DR REEFIE L £,
number-paths 5821, IPAV—FT 477w b3
PIV—F 4 T T—=TWNIA VA =T BT 1
Jb— F DR A 1~ 6 OFPHTIEE L £,
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venva L— x5 T s — kU 7L anEE [

ARV FFEREETIVa Yy

E:)

R F 171 |neighbor {ip-address|peer-group-name} activate RAN— —F L DERETHEA F—T NI L E
i - 7o
Device (config-router-af)# neighbor 209.165.201.2 o ip-address 51821, RAN—DIPT KL A%
activate ?Eﬁ L/jz_g—
» peer-group-name 5|$%(21X, BGP £ 7 7/ L—7
DAFTEEELET,
R w78 |neighbor ip-addresssend-label BGP /L — b & & £ 12 MPLS T ~L % % A /\— BGP
5l - N—BIZFEETEDLLIITBGP L —F ERELE
Device (config-router-af)# neighbor 10.0.0.1 7r°
send-label s ip-address 51 8ZIE, XA N—L—FDIPT R
VAEIRELET,
RAFw 79 |exit-address-family T RLATZ7IUHTE— RE2KTLET,
i -
Device (config-router-af) # exit-address-family
A7y 710 |end (LE) BT LT, FHEEXECE— RIZRED £
i -

Device (config-router-af)# end

VPNV )L— FZRET BIL— ) TLIRDEKRTE

FIRDEE

1R BHHIIZ

N—FD TV ZTwNLF Ry T, w/F 7o ka)L EBGP Zff ]l LT VPNv4 /L— | Z55#
TEXHE2ICTDICiF, ROFIEEFITLET,

F72. ZOFIETIZ, BEV AT AMTRZ A MRy ZERB L OV VPN 7L MR S b
FIOoHEELEY, ZOFIETIE, Hlé LTRRI Z#EHALET,

enable
configure terminal
router bgp as-number

address-family vpnv4 [unicast ]

NG AWN

neighbor {ip-address| peer-group-name}

neighbor {ip-address| peer-group-name}
neighbor {ip-address| peer-group-name}
neighbor {ip-address| peer-group-name}

remote-as as-number
ebgp-multihop [ttl]

activate
next-hop unchanged
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B ovene—rExBTIL-FUTLY S0RE

9. exit-address-family

10. end
FIED
ARV FFERETIVa Yy B8
ATy 71 |enable FeHE EXEC £— REHIC LET,
i - e NMAT—REANLET ERENTEHE)
Device> enable
RFw 72 |configure terminal ZTa—)L a7 4 X2 lb—3ay EB— ARG
Bl - L7,
Device# configure terminal
A7 73 |router bgp as-number V=K arv 7 4 Xal—varE—RefitLE
i - K
Device (config)# router bgp 100 e as-number : 1D BGP /L — Z |Zkt4 B/ —& %

FREL., FEHCESNDNV—T 4 VT ITHERO #
X 7T HHEV AT LADEK S, BHMEOH
FHIZ1~65535CF, Wiy hU—27 CTfEH
TELTT7AXN—FEPET AT L3F S OHIH
1. 64512 ~ 65535 T,

A AT AR - T, oB/EY A7 A
NDO/L—% TRRI DMFESHET,

X w 74 |neighbor {ip-address|peer-group-name} remote-as |BGP %A /N\— F—T N FE - ld~w/F e han

as-number BGP %A N—F—7 e M) ZBMLFET,
Lk « ip-address 31 521X, R A N—DIPT RL A%
Device (config) # neighbor 192.0.2.1 remote-as 200 ?EiEIJEEij

* peer-group-name 5|%¥%(21%, BGP £ 7 /' /L —7

DLEIERELET,
» as-number 51502 1E. RANX—NE LTS H
B AT AERELET,
ATFvTH address-family vpnv4 [unicast ] TRLAT77IY ary74F¥al—TgrF—F
1l - ZEME L C, BB T FA X—F Xy hU—7

N— g4 (VPNVE) 7T RLVAT VT 4 w7 A%
T35, BGP R EDONL—F 4 v Ty gk
HELET,

Device (config-router)# address-family vpnv4
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venva L— x5 T s — kU 7L anEE [

ARV FFEREETIVa Yy

E:)

sunicast ¥—7— K ({E&) &, VPNv4 ==
XY ARNTRLRA L7497 ARBELE
ﬁ—o

R T w76 |neighbor {_ip—address| peer-group-name} B SN T RNR Y NU—27 EOINTET Hr
ebgp-multihop [ttl] 50 BGP ¥t &% A, £7-% D ET ~0 BGP
i 073 R W N S
Device (config-router-af)# neighbor 192.0.2.1 . ip—address @I;ﬁc:{j\ BGP ;d—ﬁ;j\,]’ N—D IP
ebgp-multihop 255 7 RL R %_’:FEH/]? Livg;_o
« peer-group-name 41%121%. BGP v'7 7' —7F
DARTEIEE L ET,
o ttl S1EITIE, 1 ~255 7 » 7 ORI O AT HE
R A fRE L7,
R w77 |neighbor {ip-address| peer-group-name} activate FAN— —F L OERWE A F—T N L E
11 T
Device (config-router-af)# neighbor 192.0.2.1 * ip-address 3 1#%121%. RA X—DIPT KL A%
activate *EE L/i,g\_
* peer-group-name 5| #¢i21X, BGP &7 7 /L—7
DAFTEEE L E T,
AT 78 |neighbor {ip-address| peer-group-name} next-hop |4 EBGP (EBGP) ~/LF kv 7B 7 T, *7 Ak
unchanged Ry S EREREPIEHETE L LT LET,
il - < ip-address §1#0i21E, %2/ A b Ky FDOIP T
Device (config-router-af)# neighbor 10.0.0.2 RLAZEELET
next-hop unchanged °
* peer-group-name 51 821X, X7 A b AR ST
HHBGP YT JN—T DA ERE L ET,
25w F9 |exit-address-family T RLVATZ7IVHTE—REKTLET,
i
Device (config-router-af)# exit-address-family
RTFw 710 |end (EE) #& 7L T, FHEEXECE— FIZREY £7,
1 -

Device (config-router-af) # end
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BEVATLHATYE—FMIL—FZ2RBTEHIL—FIJITLIIDERTE
RR 728 ASBR "6 E L7z IPv4 L— P B LT~V 2 B AT AWNOD PE L—Z IZ KT &
HETTHITIE, WOFIRZFATLET,

ZiE, ASBREBIXOPEL—ZZRRDONVN—KY TV I X 75347 MNZTDHZEIZE-T
EHEINET, F/2. ZOFINETIE, RRTVPNW/L— M EEMTE 5 L 52325 FEIC>N

THaHLE7,
FIEDHE
1. enable
2. configure terminal
3. router bgp as-number
4. address-family ipv4 [multicast | unicast | vrfvrf-name ]
5. neighbor {ip-address| peer-group-name} activate
6. neighborip-addressroute-reflector-client
7 neighborip-addresssend-label
8. exit-address-family
9. address-family vpnv4 [unicast]
10. neighbor {ip-address|peer-group-name} activate
11.  neighbor ip-addressroute-reflector-client
12. exit-address-family
13. end
FIED

ARV RFERRETO Y

E:)

ATFv 1 |enable
1 -

Device> enable

¥iME EXEC E— R&A%NZ L £,
e NR2AT—REASLET (FERENEZHE) .

XF w72 |configure terminal

1 :

Device# configure terminal

Jua—) a7 4 FXal—g )y T— REHE
Liﬁ‘o

Z5w 3 |router bgp as-number

1 -

Device (config) # router bgp 100
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TO

 as-number : fti> BGP /L —Z |ZxfT B )L—HF &

FREL., REHCESNDNV—T 4 VT ITHERO #
X 7T HHEV AT LADEK S, BHMEOH
PHIZ1~65535CF, Wiy hU—27 CTfEH
TEL7T7AX—FEET AT LF S OHIH
L. 64512 ~ 65535 T,



| MPLS VPN-Inter-AS-IPvd BGP 5 N LEZFR D FE

BRVRFLANTYE—r—raRBTHL— U TLoa08E ]

ARV FFEREETIVa Yy

E:)

A/ A7 MBI - T, o BEEY 2T A
NDL—H TRRI BNEEINET,

A5 w74 |address-family ipv4 [multicast | unicast | vrfvrf-name | fE# [pyv4 7 KL 2 7 L7 4 v 7 Z & f#i 4+ % BGP
] MEDN—T 4Ty a Y ERET DO,
i - TRVAZ7IY ar74Xalb—vart—F
Device (config-router)# address-family ipv4 %F}ﬁﬁé‘bi'@_o
e multicast ¥— 7 — RTiL, IPv4 v /L FF ¥ &
FTRVATFVLT 4y 7 AERELET,
eunicast ¥ — 7 — R Tl{I, PV4Z=F ¥ A 7T
RLUA VLT 47 AZtEELET,
e vif vrf-name ¥— 7 — REB XG4 Tlx. %
DIPVAT RLA 773 a7 4FX¥al—
va v E— K avy FICBEEMNT 5 VPN L—
T4 T BXOMRE (VRF) A VAR U ADEL
RIZIEE L ET,
R w75 |neghbor {ip-address|peer-group-name} activate FA IN— JL—H L DIERTHAE A T —T I LE
1 - EE
Device (config-router-af)# neighbor 203.0.113.1 s ip-address3 3%, XA RX—DIPT7 KL A%
activate jﬂa,—i. Li'@ao
* peer-group-name 5 #4121%, BGP &7 7 L—7
DAETEFEE L E T,
25w F6 |neighborip-addressroute-reflector-client N—H%BGPNL—h V7L 2L LTHEL, i
i - ELIZRAN—2ZDI TA T b LTHRELE
Device (config-router-af)# neighbor 203.0.113.1 ﬁ—o
route-reflector-client . ip-address %I%UZ&:L Y 5/1, 7 ]\ & LT%&%[J
ENDBGP RAN—DIPT KL AZEELE
R
AFw 71 |neghborip-addresssend-label BGP /L— | & & 12 MPLS T L% % A /S— BGP
i - N—FIZE[ETE DL HICBGP L— X % E L &
Device (config-router-af)# neighbor 203.0.113.1 j‘o
send-label s ip-address 51821, XA N—L—FDIPT K
VAZIRELET,
RTwv 78 |exit-addressfamily 7 RLAZ7 7YY TE—REKTLET,

&1
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ARV FFEREETIVa Yy

S

Device (config-router-af)# exit-address-family

RFw 79 |addressfamily vpnv4 [unicast] TRLA 77 a2y 742l —YarF—FR
Bl - BRI LT, BE¥EVPNVAT RLA ST 4 v 7 A
Device (config-router)# address-family vpnv4 75?{4%5”3@”6 BGP R ON—TFT 4T g
ERELET,
s unicast F—U— F (fEE&) I, VPNv4 =
FYARNT RVRATVT 47 AZRELE
R
X w710 |neighbor {ip-address|peer-group-name} activate FA N— J— & L DIERAZWE A F— T NI L E
il - EE
Device (config-router-af)# neighbor 203.0.113.1 . |p-addre$§‘|§ju:§j:\ XA NRXR—DIPT KL A%
activate ?E‘}'i?bi'a‘
* peer-group-name 5| #%121%, BGP £ 7 7 L—7
DAFTZFRE L T,
X w711 |neighbor ip-addressroute-reflector-client RR R A N_N—)L—X|ZIBGP L— F & JEREB LD
15“ : @: L/i‘j—o
Device (config-router-af)# neighbor 203.0.113.1
route-reflector-client
A7y 712 |exit-address-family TRLVRAT77IVHTE—REKTLET,
i
Device (config-router-af)# exit-address-family
A7y 713 |end (LE) # 7 LT, FFHEEXECE— FIZREY £
i -

Device (config-router-af)# end

IL— by TDERL

N—hr~y7E2FEHTHE, MPLS 7L L CERAMATHV— hEBETEET, £,
JL—HNZE L, BGP T — 7 /LIZEMT D MPLS 7Lt &D/L— hEEETHZ L TE

3279‘*0

N— b vy I T7 7RV A NEEELET, L— 2T 27EBAYRANMIAAL, b—Fvy
THERBETALEXIZT 7EAY X NEEELET,

WOFNEZFEITTHE, ASBRIEFH LT, L— b~y 7 THREINLTWSH/L— kL EHIZMPLS
FSAYULERFETEET, £/, ASBRIFLV— F~y P THRESNT-IL— FNOLESZITANE

B
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#EL—rAOL— ey ToRE [

EEIL—FHDIL— LTy TOERE

BEN— b T 4 NE ) TTH0— s~y T EERT DI, ROEEZFIATLET, 77
T AU X NEERL, V—& TZIFANTBGP 7— 7 LB EE A L— MEEELET,

FIEDHE
1. enable
2. configure terminal
3. router bgp as-number
4. route-map route-map name [permit|deny] [sequence-number]
5. matchip address {access-list-number | access-ligt-name} [ ...access-list-number | ...access-list-name]
6. match mpls-label
7 end
FlIgn 4
ARV FFERET7IVa Y B#
AT w71 |enable Rt EXEC E— RZ A LE T,
i : e NATU—FRKEADNLET EREINTEHE)
Device> enable
ATy 72 |configure terminal Ja—sbar 7 4 ¥ab—vay ®— Relh
15“ : L/iﬁ—o

Device# configure terminal

A 7 3 |router bgp as-number N—F AT 4 Xal—aryT— REHEBELE
B R
Device (config)# router bgp 100 e as-number : ﬂ'ﬂ@ BGP /L —# l:;ﬁ@—é/l/v—ﬁ %

FBEL, RFHCEINDILV—T 4 U TIHEROZ
X T ETHAMEV AT LOE S, AMEOHR
PHIZ 1~ 65535 C9, Wilkxy U —27 CfiH
TELTT7ARN—FEREV AT LESDOHIH
1L, 64512 ~ 65535 T9°,

HEV AT LAEZICL T, thoHBEY AT A
WD /L—% T RRI BNEFEINE T,

Z 5w 7 4 | route-map route-map name [ permit | deny ] FBELIEARCA— M~y F2ER L ET,
[ sequence-number ] . . .
cpermit ¥ —U— RZEETH L, TITOSEM:
K BT SNTBEICT 7 v a v INEIT SN E
Device (config-router) # route-map IN permit 11 7f0
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ARV RFERETIVa Y

B8

cdeny ¥ —U— NZHRET D &, TXTORMEN
Wl SNTGET 7 v a v inFEITShEYE
/Vo

* sequence-number 5| A FEET H L, L—b~v v
TR T CEET, HEOL— b~y
TIMFEL, TNDIETTAFY T 4 ZRET
LG, TNENCESEEHV Y TES, i)
R BIEWETDNL— <y RFEEIN, K
W22 BDITENEBEDNL— bk = THRFEEX
L. ELURE S [FIEE T,

ATy Th

match ip address { access-list-number | access-list-name}
[...access-list-number | ...access-list-name]

1 -

Device (config-route-map) # match ip address 2

AT 78 A U A MNERITLRT 78R U AT
RSN sdeRry NU—0F ST RLAEZELT
NTON—FZBLT D0, E£TT Y X LT
R = =T T EFITLET,

s access-list-number 51#1%. EHET 72U X |
FFIET 7 B2 U A FOFB ST, 1~199
DERETRETE LT,

s access-list-name 7813, ZHEET 72X U X M E
TXEET 78 AU A FOLEITY, 1~ 199
DEHEFRETEZ LT,

ATvT6

match mpls-label
1 -

Device (config-route-map) # match mpls-label

J— I — b~ v T THRE INZRME 2595
&. MPLS 7L & &TeL— b OHEA M ENE T,

ATy T1

end

1

Device (config-router-af)# end

(FEE) & T LT, FHEEXECE— NIZED £7°,

FEEIL—FADIL— Ty TOHRE

BEN—b BT ANEZ ) TTEL— Ny T EERT DI, ROEEEZFITLET, T2
T AU A MEERR L. MPLS 7~ULAfEH L CL—ZICEAM & 50— b E2faELE T,

FIRDOHE

enable
configure terminal
router bgp as-number

pPwbd=
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F IR D FH

5. matchip address { access-list-number | access-list-name}

6. set mplslabe
7 end

sEL—rAOL— ey ToRE [

[...accesslist-number | ...access-list-name]

ARV RFFERERTI VA Y

=)

AT v 71 |enable M EXEC =— FEANIZLET,
1 - e NRAT—KRKE AN LET (BERENZES) .
Device> enable
A5 72 |configure terminal Jua—sryar7 4 Xalb— gy T— Relh
15“ : L/i—g—o
Device# configure terminal
A 7 3 |router bgp as-number N—HF a7 4 FXal—ary EF— PGB LE
1 - R
Device (config) # router bgp 100 « as-number : LD BGP /L —Z (2%t T H)L—H %
FBEL., BERFCESNDIL—T 0 TIEROZ
X ERTLEBYAT LDOE S, ANMEDOH
FHIZ 1 ~ 65535 C9, NExry hU—27 CfEH
TEXBHTST7AX— ARV AT LEBOFH
X, 64512 ~ 65535 T,
AS FEHIZ L - T, oOBEHE AT LAND/L—
H~D RR1 BNETEEINET,
AT 7 4 | route-map route-map name FBELELBICL— b~y 7T2ERLE T,

[permit | deny] [sequence-number |

1 -

Device (config-router)# route-map OUT permit 10

cpermit ¥ —U— REZFEETDH L. TXTOEME:
BT SNTHRICT 7 v a v inFE irans
—é—O

sdeny ¥ —U— REHEET D L. TXTOSEMN
W SN BILT 7o a UINFEITSNER
Ao

« sequence-number B A ET H L, L— v
FERIENAT T CE LT, EROL— ]~
TINGFEIEL, TENOIZTITA XV T 4 HHET
LD%a. TNENICESZEID S TET, fKfl
ZEBERWE SO — b~y TREES L, K]
22 F/EDITENEB DL — b vy TRFEEES
. ENLIELREETY,
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B sser~o— =y TomER

ARV KRFERIETI Va3 BHY

Z 5w 75 | match ip address { access-ligt-number | access-lit-name} | (=7 7+ 2 J 2 hE7-I3EET 7 A U A R T
[...access-list-number | ...access-list-name] TR INTSSE Ry NT— I RKET RL 255 T
Bl - NRTON— b ZBT D70, £2ld 7y Mk LT

RV —N—F 4 v T HFETLET,

* access-list-number 5|80, EHET 7 AU R |
FIAEET 72 AU A FOFSTT, 1~199
DEHKEFRETXET,

s access-list-name 7413, fEET /AU X M E
TXET 78 AU A ROLEITY, 1~ 199

Device (config-route-map)# match 10.0.0.2 1

DERERETEET,
R T v 76 | set mpls-label N— RDB— b~y P THRIE SN R Z 7%
5l - B, MPLS 7L & LT — b &2Rifi TE 5 &
Device (config-route-map) # set mpls-label QGZZL/jiij
ATw 77 |end ({E&) #&T LT, HHEEXECE— FIZREY £,

1

Device (config-router-af)# end

ASBR~DI)L— k=T v TDEFH

ASBR T/L— b= v 7 H2MHATE AL HICTHIC1F, ROFINEEFEITLET,

FIEDHE
1. enable
2. configure terminal
3. router bgp as-number
4. address-family ipv4 [multicast | unicast | vrfvrf-name ]
5. neighborip-addressr oute-maproute-map-nameout
6. neighbor ip-addresssend-label
7. exit-address-family
8. end
F IR D 48
OV rERETIVa Y B#Y
A7 w71 |enable FHE EXEC E— FE AT LE T,
fl ¢ NMAT—RKEANLET (FERINEHE) .
Device> enable
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asBR ~L— k< v T70iER [

ARV REEET7IVa Y B8
Z 5w 72 |configure terminal Ta—\)ar7 4 Xal— gy T— N2
1 LET
Device# configure terminal
A 73 |router bgp as-number Jo—H a7 4 Xal—rary T— RREBBLE
i KR
Device (config)# router bgp 100 * as-number : > BGP /L — X [ZX}T HIIL—H &
FBEL, RFFCESNDV—T 4 V7 IEROZ
X T H2THABVAT LAOEF T, AMEDOH
PAIZ 1 ~ 65535 T, NiExry hU—27 Tl
TX57 74— NAREV AT AFZOHA
1. 64512 ~ 65535 T,
HEY AT LAEFICL-> T, oY 2T A
WD /L—% T RRI BRFESINET,
25w 7 4 | address-family ipv4 [multicast | unicast | vrfvrf-name | | % [pva 7 R L2 F L7 ¢ v 7 Z %2 {H <% BGP
Bl - REDN—=T 47y a BERETDHIZOIT,
Device (config-router)# address-family ipvi4 7 R 77 B U 274 Falb—vart—F
B LET,
e multicast % — 7 — RTiL, IPv4~/LFF+v X |
T RUVATVT 4w 7 ZA%fEELET,
e unicast ¥— YU — RTiL, IPv4 2=F ¥ A K T
RV FVT7 4y 7 A%EELET,
o vrfvrf-name ¥ — U — KRB L OGB4 TIE. %o
Pv47 KL A 773 a7 4FXa2lb—T3
v E— R avw s RZEEf TS VPN L—T o
V7B XOHRE (VRF) A U AZ 2 ZAD4RT%
BELET,
R T w 75 | neighborip-addressr oute-maproute-map-nameout HFEL—MA— <=yl EBEHALET,

1

Device (config-router-af) # neighbor 209.165.200.225
route-map OUT out

s ip-address 51 ¥ Tlx, V— b~y 7 EZHEHT S
N—h EfRELET,

» route-map-name 5|3 Cix, /L— b~ v 7 DL4H]

ZfRELET,

sout ¥—7U— RTIX, BEL—FIA— ey
TEEALET,
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B wPLS VPN Inter-AS 1PV BGP 5 X LB DR E DR

ARV REEEFET7IVa Y B

R T v 7 6 | neighbor ip-addresssend-label JL— k& & HITMPLS 7L EEET H— & O
1 - BEA T RARZ A X LET,
Device (config-router-af)# neighbor 209.165.200.225 * ip-address S5 ClE, —bhEEHITMPLS 7%
sendriaped NERETEDN— S ERELET,

ATy 71 |exit-address-family T RLATZ7I VY TE—REKRTLET,
1 -
Device (config-router-af)# exit-address-family

RTwv78|end (EE) ¥ TLT, FHEEXECE— RNIZEY £,
1 -

Device (config-router-af)# end

MPLS VPN Inter-AS IPv4 BGP 5 ~ )L EE#h D 5% 7E D =2

RIEICONWTE, ROKZZRLTIIZEW,
3:0PvL— B E U MPLS S RLERRT 5 220 VPN Y—ER TANA §—DFE

Multihop
Multiprotocol bb.bb
EBGP RR2
exchange
nd » AS 200
|Pvd BGP + )

labels exchange
with multipath hy

support @ )

ASBR2 PE2
XN ff.ff

52

CE2
nn.nn

-

==}

N— KU 7 VL7 Z%EfHLTVPNv4 L— h&EAA L, ASBR Z{fif L CIPv4 7~V & EAR 9
LA, IROFNEITHE > TREZHER L £,

IW— K )DL ABEDHESR

N—h VTV 7 ZRECHRT DI, ROEEZFITLET,
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FIRDEE

F IR D8

1. enable

2. showip bgp vpnv4 {all |rd route-distinguisher | vrf vrf-name}

3. disable

CE1 [ CE2 D4y kU — o Blgmsetitgamnisn s o [

[summary] [labels]

ARVKRFERERETY VY

=)

AT v 71 |enable FiHE EXEC E— REZBAC L E T,
1 s RAT—FREANLET (EREINEHE) &
Device> enable
AT w 72 |showip bgp vpnv4 {all |rd route-distinguisher | vrf (&) BGP 7 — 7 M5 D VPN 7 R L A EH %
vrf-name} [summary] [labels] FHRLET,
i - c— M) T LI ERICY AT Ry T TS
Device# show ip bgp vpnv4 all summary o k=)L, EBGP vy Y= ‘/b:ﬁ@ L. /L—}h
Bl - U7 L7 T VPNv4 L— F B3AH ST
Device# show ip bgp vpnv4 all labels 52 t %ﬁﬁ%@ﬁ—é L:Li‘ all ¥ —U— ]\k
summary ¥ — U — R4 57 LT, showip bgp
vpnvd < R&EfERA L E9,
s 2wy FHADRBO 24710, ROEHA R
SNFET,
« LT 4 w7 ANPEL DB FE S TRR2
ICEIRTWD Z L,
« LT 4 w7 ADRR2 B EE & T PEL
WCESR TS Z L,
e Jb— KU 7 L7 ZET VPNv4 7 ~LIERN A
ENTNWD Z L EMHERT HITIE, alF—T—
R & labels ¥ —U— RZ4#57E LT, show ip bgp
vpnv4d v Raf L £,
ATy 73 |disable EE) #%T7L T, =—%—EXECE— KNIZKEY £
1 - KR

Device# disable

CE1[CCE2 D4y FT— BEREHIBHRMNH S Z & DHEER

Jb—% CEl )L —% CE2 DNLRI > TW\W5 Z & ZHERT HITIE, ROMEEALFEITLET,
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2. showiproute [ip-address [mask] [longer prefixes] ] | [protocol [process-id] ] | [list

FIEDHE
1. enable
access-list-number | access-list-name]
3. disable
FIEDFEHMA

ARV KRFERERETYVaY

=)

A5 71 |enable
1 -

Device> enable

it EXEC E— FE Az LET,
e NRAU—FREANLET (FEREINEHE)

R w 72 |showiproute [ip-address [ mask] [longer
prefixes] 1 | [protocol [process-id] ]| [list
access-list-number | access-list-name]

fi

Device# show ip route 209.165.201.1

N—T 4 T T =T NVOHBEDREELZFRLET,

« ip-address 5| ¥t % $57& L T show ip route =~ >
FZfEHA LT, CELICCE2~D/L— b NEEN
TWLZEEMRLET,

«showiproute =~ > K& LT, CEl 2354
L7c— h &R LET, CE2~D/L— k3 Y
ARENTWDHZ LEMRELET,

R 73 |disable
1

Device# disable

(FE) #TLT, 2—P—EXECE— FITEYD %
j‘o

PE1ICCE2D Ay bT—0 BELERREIMEIFHRM H D Z & DFER

JL—% PEl 23/L—% CE2 D NLRI Z# 5> TW\W5 Z & ZHERT HI1%, ROMEEAEFEITLET,

FlEDHE
1. enable

2. showiproutevrf vrf-name [connected] [protocols [as-number] ([tag] [output-modifiers] 1]
[list number [output-modifiers] ] [profile] [static [output-modifiers] ] [summary
[output-modifiers] ] [supernets-only [output-modifiers] ] [traffic engineering [output-modifiers] ]

3. showip bgp vpnv4 {all |rd route-distinguisher | vrf vrf-name} {ip-prefix/length

[longer-prefixes] [output-modifiers] ]

[ networ k-address

[mask] [longer-prefixes] [output-modifiers] ] [cidr-only] [community] [community-list]

[dampened-paths] [filter-list]
] [peer-group] [quote-regexp]

[flap-statistics] [inconsistent-as] [neighbors] [path[line]
[regexp] [summary] [tags]

4. showip cef [vrf vrf-name] [network [mask] ] [longer-prefixes] [detail]

5. show mplsforwarding-table [ {network {mask|length} |labelslabel [-label] |interface
interface | next-hop address|Isp-tunnel [tunnel-id] } ] [detail ]
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FIRD

6. showip bgp [network] [network-mask]

PE1 2 CE2 D v k7 — 4 BEIZTaEttiEmnn 5 Lok [

[longer-prefixes]

7. showip bgp vpnv4 {all | rd route-distinguisher | vrf vrf-name} [summary] [labels]

8. disable

ARV KRFERRETYVa Y

=)

AT w71 |enable Rt EXEC E— RZ A LET,
1 ¢ NMAT—RKEANLET (ERInHE) .
Device> enable

Z 5w 72 |show ip routevrf vrf-name [connected] [protocols (L) VRF \ZBHEAHT SN TWD IP b—F ¢
[as-number] [tag] [output-modifiers] ] [list IF—T N A FR LT,
number [output-modifiers] ] [prdfile] [gatic[output-nodifiers] ] _ )
[summary [output-modifiers] ] [supernets-only « show ip routevrf =~ K& LT, L—%X
[output-modifiers] ] [traffic engineering PE1 3/L—# CE2 (nn.nn.nn.nn) 5 /b— R %&
[output-modifiers] ] EELTWAHZ L 2R LET,
1 -
Device# show ip route vrf vpnl 209.165.201.1

Z w3 |showip bgp vpnv4 {all |rd route-distinguisher | vrf (EE) BGP 7 —7 /6D VPN 7 R L A EH %
vrf-name} {ip-prefix/length FRLET,
[longer-prefixes] [output-modifiers] ] [ hetwork-address ) .
[mask] [longer-prefixes] [output-modifiers] ]  /b—2% PE2 73/L—% CE2 O BGP X7 A K7k v
[cidr-only] [community] [community-list] TThD L EERT HITIE, wrf £iTall
[dampened-paths] [filter-list] [flap-statistics] X —U— REE L T showip bgp vpnv4 =<
linconsistent-as] [neighbors] [path [line] R&EfHLET,
] [peer-group] [quote-regexp] [regexp]
[summary] [tags]
1 -
Device# show ip bgp vpnv4 vrf vpnl 209.165.201.1

27w 7 4 |show ip cef [vrf vrf-name) [network [mask] ] (L) @SS —=% (FIB) O= k) &F5
[longer-prefixes] - [detail] THM, EEFIB OV~ Y —2FELET,
- « show ip cef =~ > Faffi/fl L T, Cisco Express
Device# show ip cef vrf vpnl 209.165.201.1 Forwarding (CEF) = FUMNIELWT & %7

BLET,
X 75 | show mplsforwarding-table [ { network {mask|length} | ({1-#) MPLS 855 E#X— A (LFIB) OINE 4 FH

| labels label [-label ]
address| Isp-tunnel [tunnel-id]

1 -

Device# show mpls forwarding-table

| interface interface | next-hop
}1 [detail ]

~LET,
« show mplsforwarding-table =~ > K& L
T, BGP R A MRy F—4% (AfEYV AT A
BER) DIGP 7~V EHER L ET,
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ARV RFERETIVa Y

B8

AT 76 |showip bgp
[network] [network-mask] [longer-prefixes]

1

Device# show ip bgp 209.165.202.129

(EE) BGPL—T v/ T—=T Dz ) 2R
FLET,

e showipbgp 2~ > RZEH LT, UE— D
PE /L —% (PE2) DT~V EZfERLET,

R w 77 |showip bgp vpnv4 {all | rd route-distinguisher | vrf
vrf-name} [summary] [labels]

1 -

Device# show ip bgp vpnv4 all labels

({£&) BGP 7—7 /L7250 VPN 7 K L A fF# %
KRLET,
*PE2 57 RANZ A XEI 72 CE2 @ VPN X
VAR DL, showip bgp vpnv4 all
summary 2~ R&afiH L £7,

2 Fw 78 |disable
1

Device# disable

FE) TLT, =2—¥—EXECE— FITEYD %
T,

PE2 [CCE2 Dy b T —4 REREMERHMN H S Z & DFERR

PE2 N CE2IZT 7B ATEDZ L HMERT DT, ROIEEEZEITLET,

FIEDHE
1. enable
2. showiproutevrf vrf-name [connected] [protocol [as-number] [tag] [output-modifiers] ]
[list number [output-modifiers] ] [profile] [static[output-modifiers] ] [summary
[output-modifiers] 1 [supernets-only [output-modifiers] 1 [traffic-engineering
[output-modifiers] ]
3. show mplsforwarding-table [vrf vpn-name] [ {network {mask |length } |labelslabel [-label]
| interface interface | next-hop address | Isp-tunnel [tunnel-id 1}] [detail]
4. showip bgp vpnv4 {all |rd route-distinguisher |vrf vrf-name} [summary] [labels]
5. showip cef [vrf vrf-name ] [network [mask] ] [longer-prefixes] [detail]
6. disable
FIED

ARV RFERFTIVaY

=)

AT 71 |enable
1 -

Device> enable

¥itE EXEC E— RE A LET,
e NRATU—FRKEANLET (ERENEHE)
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aseroEowR [

ARV RFERETI Va3 B#Y
R 72 |showiproutevrf vrf-name [connected] [protocol (EE) VREICEEMT BN TWA P L—T ¢ >
[asnumber] [tag] [output-modifiers] ] [listnumber| s ——> )L %R L4,
[output-modifiers] 1 [profile] B R o R
[static [output-modifiers] ] [summary «CE2 ® VPN )L —7 ' 7B X OHRET — 7 /L
[output-modifiers] ] [supernets-only Z R T % 121E, show ip route vif 2~ > K Z&{if
[output-modifiers] ] [traffic-engineering ALET, HOCEx7 2 bRy FERNER
[output-modifiers] ] ShET,
i
Device# show ip route vrf vpnl 209.165.201.1
X 7 3 | showmplsforwarding-table [vrfvpn-name] [ {network| ({1-#) LFIB ONHFEZFE R L FT,
{mask |length } |labelslabel [-label] |interface RV
interface | next-hop address | Isp-tunnel [tunnel-id 1371 | * CE2 @ VPN L—7 o > 7B JOMEET — 7 )b
[detail ] RERT HITIE, vrfF—U— R&4E L Tshow
5l - mplsforwarding-table =~ > R&HH L £,
' HAZ, CE2D T~V EREA X —T = A A
Device# show mpls forwarding-table vrf vpnl S e —
209,265,200 PRFSNET
R 74 |showip bgp vpnv4 {all |rd route-distinguisher |vrf (1) BGP T—7 A 5D VPN 7 R L A [EH %
vrf-name} [summary] [labels] FRLET,
- « v/ F 71 b 2LBGP 7 —7 /LND CE2 D VPN
Device# show ip bgp vpnv4 all labels ?/\/D%Eﬁgﬁ\j—ékji\ all B X labes F—
U — RZ4$5E L T showip bgp vpnvd =< > K
2L £,
R 7 75| showip cef [vrfvrf-name ] [network [mask] ] () EEEHR~—2 (FIB) o= F U ZFER
[longer-prefixes]  [detail ] T35, ERIEFIB OV~ ) —&FRLET,
- « CE2 ® CEF = | U %R 5121, showip
Device# show ip cef <vrf-name> 209.165.201.1 cef a~ FEfEHALET, o~ RHEAIZ,
CE2D =)L T~ IV EFEEA o F =T = A X
MFERINET,
AT 76 |disable (TE) TL T, =— ¥ —EXECE— RIZREV £
f EE

Device# disable

ASBR M &% T DR

ASBR ]G, /L— k =~ v ZORTEICHE > T MPLS 7~ULfTE D IPvd L— hE7-1E T~ L
D IPv4 ) — PRI N TWVWD Z L EHERT HICIE, ROEEEFITLET,
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show ip cef [vrf vrf-name] [network [mask] ] [longer-prefixes] [detail ]

FIEDHE
1. enable
2. showip bgp [network] [network-mask] [longer-prefixes]
3.
4. disable
FIED ¥

AT RFERIEFIT7II Y

=)

AT w71 |enable
f

Device> enable

¥i#E EXEC T— FEADIZ L £,
e NRAT—=KRZANLET (ERENTZHES) .

R T 72 |showip bgp

1

Device# show ip bgp 209.165.202.129

1

Device# show ip bgp 192.0.2.1

[network] [network-mask] [longer-prefixes]

(f£&) BGPIL—FT 4 /T —T LD WY &
c<LET,

« showipbgp =~ R&EH LT, kD Z & %
RLET,

« ASBRI1 7% ASBR2 7>5 PE2 ™ MPLS 7 ~L
EZELTWDH I L,

* ASBR1 7237 ~L72 L@ RR2 @ ASBR2 IPv4
N—FEZFELTNWEZ L, a~<vr A
IZMPLS 7~ ERNB R R SN WIGE
MPLS 7~V L T— M RZfEIN T
*7,

« ASBR2 7% ASBR1 {Z PE2 ® MPLS 7 ~/L %
B L CWNAZ &,

« ASBR2 73 ASBRI1 I[ZRR2 DT~ L Z A4 L
TWRWZ &,

R w 73 |showip cef [vrfvrf-name] [network
[mask] ] [longer-prefixes] [detail ]

1

Device# show ip cef 209.165.202.129

1 -

Device# show ip cef 192.0.2.1

(EE) EmEFEHR—R (FIB) O b 2FKR
TAHM, FLIEFIBOY~ ) —%FRLET,

« ASBR1 3B X TNASBR2 7> showipcef 2~
EHEALT, WO LEHERALET,

*PE2 D CEF = FUNIELWZ &,

*RR2ZD CEF = FURIELWZ &,

AT 74 |disable
1 -

. MPLS VPN-Inter-AS-IPv4 BGP 5 N LEEf D&%
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%
MPLS VPN Inter-AS IPva BGP 5 ~ LEH D REH [

AU RFERETIVa Y =)

Device# disable

MPLS VPN Inter-AS IPv4 BGP < ~)LE2 % D &% 7 5l

MPLS VPN Inter-AS IPv4 BGP T ~JVELAHEEE DR EHNITIZ, ROBDORH Y £,

BGP #{#AHL TMPLSVPN H—EX 7ON/ ¥ —BHETIL—FBLY
MPLS S N)LZEEH 9 5 Inter-AS D % E 151

WORIZ, 220 MPLS VPN h—E A7 aNA X —% R LET, —ERTm/ 1 F—|L,
N—hF )7L ZETVPNv4L— F &2l LET, Y—E AT o381 ¥ —(L, ASBR T
MPLS T ~LfTZ D [IPv4d L— N ZEAR LE9,

4:MPLSVPNH—EX FO/NA Z—RATOD IPv4)L— & MPLS 5 X)L DERF

Multihop
aa.aa Multiprotocol bb.bb
RR1 EEGP RR2
exchange
AS 100 < kil
il IPv4 BGP +

\  labels exchange
i with multipath

@ support

ASBRA

WL AW

52

CE1 CE2

o000 nn.nn

-

53

WEFTIZ, VE—FDORR & PEH2—H /LD RR & PE 2, VPNv4 /L— 35 X TV MPLS
FAUVELE D IPvA NV — N BB T D72 DIEA TEDRD 2 >OEME2 R L TWET,

c HEEL AT A 1001%, RREMFHL T, UE—FRRDHFE L7~ VPNv4 L— M & A L
F9, £72. RRIZ, IPv4 7~ L&A LT, ASBRI 68 L7V E—FPET FL X
LTV EEAR L ET,

s HfE A7 A 200 TlX., ASBR2 F¥ L7z IPv4 /b— b3 IGP IZHEAMI SNV E T,
ZDIETHEH, ROFEFEZRLET,

Bl JL—FrYUTL941 (IMPLSVPN H—E X 7O/ 4 —)
RR1 OFREB T, ROZENEEINTWET,

MPLS VPN-Inter-AS-IPv4 BGP 5 N )LE2# D EXTE .
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MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

*RRI (%X, ¥ VF7ua bai, <w/LFRy 7 EBGP ##H LT, RR2 & VPNv4 L— k& 2Z

mLET,

¢« VPNv4 %7 A bR v TIEHRB L OV VPN 71T, BEV AT A CIRTFESNET,

«RR1 75 PEL IZIRONEN KM ENFE T,
« RR2 5% L7- VPNv4 /L— |

* ASBRI 5% #E L7 IPv4 b— R L UYMPLS 7L

ip subnet-zero

ip cef

|

interface LoopbackO

ip address 10.0.0.1 255.255.255.255
no ip directed-broadcast

|

interface Seriall/2

ip address 209.165.201.8 255.0.0.0
no ip directed-broadcast

clockrate 124061

|

router ospf 10

log-adjacency-changes

auto-cost reference-bandwidth 1000
network 10.0.0.1 0.0.0.0 area 100
network 209.165.201.9 0.255.255.255 area 100

router bgp 100

bgp cluster-id 1

bgp log-neighbor-changes

timers bgp 10 30

neighbor 203.0.113.1 remote-as 100

neighbor 203.0.113.1 update-source Loopback0
neighbor 209.165.200.225 remote-as 100
neighbor 209.165.200.225 update-source Loopback0
neighbor 192.0.2.1 remote-as 200

neighbor 192.0.2.1 ebgp-multihop 255
neighbor 192.0.2.1 update-source Loopback0
no auto-summary

|
address-family ipv4

neighbor 203.0.113.1 activate

neighbor 203.0.113.1 route-reflector-client

neighbor 203.0.113.1 send-label
neighbor 209.165.200.225 activate
neighbor 209.165.200.225 route-reflector-client

to ASBRI1

neighbor 209.165.200.225 send-label
no neighbor 192.0.2.1 activate
no auto-summary
no synchronization
exit-address-family
|
address-family vpnv4
neighbor 203.0.113.1 activate
neighbor 203.0.113.1 route-reflector-client
neighbor 203.0.113.1 send-community extended
neighbor 192.0.2.1 activate
neighbor 192.0.2.1 next-hop-unchanged

. MPLS VPN-Inter-AS-IPv4 BGP 5 N LEEf D&%

!TPv4+labels session to PEL

!TPv4d+labels session

!VPNv4 session with PE1

IMH-VPNv4 session with RR2



| MPLS VPN-Inter-AS-IPva BGP 5 A LEEHH DR E
52/l : ASBR1 (MPLSVPN 4 —E X 7031 4—) [

neighbor 192.0.2.1 send-community extended !'with next hop unchanged

exit-address-family

|

ip default-gateway 3.3.0.1

no ip classless

|

snmp-server engineID local 00000009020000D0584B25C0O
snmp-server community public RO
snmp-server community write RW
no snmp-server ifindex persist
snmp-server packetsize 2048

|

end

EHl - ASBR1T (MPLSVPN H—E X 7O/ N/ &4 —)
ASBR1 /. ASBR2 & IPv4 /L — FEB L ONMPLS T~V 2 &ML L £9°,
ZOBITIE, ASBRI T, RON— b~y TEZFEHLTL— IR T7 4 NVZ Y TEINTHET,

cOUT WD )L— k = v TiL. ASBRIL IZEBWT, PElL—F (ee.ee) XTI &FHTT
Bdfi L, RR1/V— |k (aa.aa) 137~V TICEATILERNH D Z ENEEIN T
\i‘a_o

cINEWHL— |k = P TiE, ASBRIIZT~JLf}E D PE2 /L— k (ffff) & T~UL72 LD
RR2 /b— b (bbbb) ZZIFANIEDL LHIHEELTWET,

ip subnet-zero
mpls label protocol tdp
|

interface LoopbackO

ip address 209.165.200.225 255.255.255.255
no ip directed-broadcast

no ip route-cache

no ip mroute-cache

|
interface Ethernet0/2

ip address 209.165.201.6 255.0.0.0

no ip directed-broadcast

no ip mroute-cache

|

interface Ethernet0/3

ip address 209.165.201.18 255.0.0.0

no ip directed-broadcast

no ip mroute-cache

mpls label protocol ldp

mpls ip

!router ospf 10

log-adjacency-changes

auto-cost reference-bandwidth 1000
redistribute connected subnets
passive-interface Ethernet0/2

network 209.165.200.225 0.0.0.0 area 100
network 209.165.201.9 0.255.255.255 area 100

router bgp 100

bgp log-neighbor-changes

timers bgp 10 30

neighbor 10.0.0.1 remote-as 100

neighbor 10.0.0.1 update-source LoopbackO

MPLS VPN-Inter-AS-IPv4 BGP 5 N JLER i D E% TE .
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neighbor 209.165.201.2 remote-as 200
no auto-summary

|
address-family ipv4

redistribute ospf 10

neighbor 10.0.0.1 activate !
neighbor 10.0.0.1 send-label

neighbor 209.165.201.2 activate

neighbor 209.165.201.2 advertisement-int
neighbor 209.165.201.2 send-label
neighbor 209.165.201.2 route-map IN in
neighbor 209.165.201.2 route-map OUT out
neighbor 209.165.201.3 activate

neighbor 209.165.201.3 advertisement-int
neighbor 209.165.201.3 send-label
neighbor 209.165.201.3 route-map IN in
neighbor 209.165.201.3 route-map OUT out

no auto-summary

no synchronization
exit-address-family

|

ip default-gateway 3.3.0.1
ip classless
|

access-list
access-list
access-list
access-list

1 permit
2 permit
3 permit
4 permit

203.0.113.1 log
209.165.202.129 log
10.0.0.1 log
192.0.2.1 log

route-map IN permit 10
match ip address 2
match mpls-label
|

route-map

match ip
|

IN permit 11
address 4

route-map

match ip
|

OUT permit 12
address 3

route-map OUT permit 13
match ip address 1

set mpls-label

|

end

=
ax
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! Redistributing IGP into BGP
! so that PEl & RR1 loopbacks
get into the BGP table

erval 5

accepting routes in
! distributing routes

route map IN.
in route map OUT.

erval

! accepting routes in
! distributing routes

route map IN.
in route map OUT.

!'Setting up the access lists

!Setting up the route maps

EFfl:IL—FUTJLS%2 (MPLSVPN B —E X 7O/ X —)

RR2 1%, vV FAHhv 7, wLF7Fua h=2/)LEBGP ##H LT, RRI & VPNv4 /L— N & 432 L
£, F£o. ZORETIE, BEVAT ABTERZ A MR v 71ERES L OV VPN 7 UL D3 HERF

SND IR ESNTHNET,

ip subnet-zero

ip cef

|

interface LoopbackO
ip address 192.0.2.1 255.255.255.255
no ip directed-broadcast

|

interface Seriall/l
ip address 209.165.201.10 255.0.0.0
no ip directed-broadcast

no ip mroute-cache
|

. MPLS VPN-Inter-AS-IPv4 BGP 5 N LEEf D&%



| MPLS VPN-Inter-AS-IPva BGP 5 A LEEHH DR E
s5e/) : AsBR2 (MPLSVPN 4 —E X 7031 4—) [

router ospf 20
log-adjacency-changes
network 192.0.2.1 0.0.0.0 area 200
network 209.165.201.20 0.255.255.255 area 200
|
router bgp 200
bgp cluster-id 1
bgp log-neighbor-changes
timers bgp 10 30
neighbor 10.0.0.1 remote-as 100
neighbor 10.0.0.1 ebgp-multihop 255
neighbor 10.0.0.1 update-source LoopbackO
neighbor 209.165.202.129 remote-as 200
neighbor 209.165.202.129 update-source Loopback0
no auto-summary
|
address-family vpnv4
neighbor 10.0.0.1 activate

neighbor 10.0.0.1 next-hop-unchanged 'Multihop VPNv4 session with RR1
neighbor 10.0.0.1 send-community extended 'with next-hop-unchanged
neighbor 209.165.202.129 activate

neighbor 209.165.202.129 route-reflector-client !VPNv4 session with PE2

neighbor 209.165.202.129 send-community extended
exit-address-family

|

ip default-gateway 3.3.0.1

no ip classless

|

end

%4 - ASBR2 (MPLSVPN 4—E X FH/N 1 4 —)

ASBR2 |Z, ASBRI1 & IPv4 /L— F B L UYMPLS 7L &2 &HA L £, 7272L., ASBRI &35
720 ASBR2IEXRR Zf#i ] L CTIPv4 /L — FIB XL O'MPLS 7 /L% PE2 (2Kt L £+ A, ASBR2
IZ. ASBRI 7 5%38 L7z IPv4d /L— F B L TUYMPLS 7L % IGP ICHEAA LES, ZH T,
PE2RINHLDT VT 4 w7 AZBEETEDHE 91270 £,

ip subnet-zero
ip cef
!
mpls label protocol tdp
!
interface LoopbackO
ip address 209.165.200.226 255.255.255.255
no ip directed-broadcast
!
interface Ethernetl/0
ip address 209.165.201.2 255.0.0.0
no ip directed-broadcast
no ip mroute-cache
!
interface Ethernetl/2
ip address 209.165.201.4 255.0.0.0
no ip directed-broadcast
no ip mroute-cache
mpls label protocol tdp
mpls ip
!

router ospf 20
log-adjacency-changes
auto-cost reference-bandwidth 1000
redistribute connected subnets

MPLS VPN-Inter-AS-IPv4 BGP 5 N JLER i D E% TE .
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redistribute bgp 200 subnets
passive-interface Ethernetl/0

MPLS VPN-Inter-AS-IPv4 BGP 5 N LERf D%

! Redistributing the routes learned from
! ASBRI1 (EBGP+labels session) into IGP

network 209.165.200.226 0.0.0.0 area 200 ! so that PE2 will learn them
network 209.165.201.5 0.255.255.255 area 200

|
router bgp 200

bgp log-neighbor-changes

timers bgp 10 30

neighbor 192.0.2.1 remote-as 200

neighbor 192.0.2.1 update-source Loopback0

neighbor 209.165.201.6 remote-as 100

no auto-summary
|

address-family ipv4
redistribute ospf 20

! Redistributing IGP into BGP

neighbor 209.165.201.6 activate ! so that PE2 & RR2 loopbacks
neighbor 209.165.201.6 advertisement-interval 5 ! will get into the BGP-4 table.
neighbor 209.165.201.6 route-map IN in

neighbor 209.165.201.6 route-map OUT out

neighbor 209.165.201.6 send-label

neighbor 209.165.201.7 activate

neighbor 209.165.201.
neighbor 209.165.201.
neighbor 209.165.201.
neighbor 209.165.201.
no auto-summary

no synchronization

exit-address-family
|

~N 3 J JJooyo oy o

send-label

address-family vpnvé
neighbor 192.0.2.1 activate

advertisement-interval 5
route-map IN in
route-map OUT out

neighbor 192.0.2.1 send-community extended

exit-address-family
|
ip default-gateway 3.3.0.1

ip classless
|

access-list 1 permit 209.165.202.129 log
access-list 2 permit 203.0.113.1 log

access-list 3 permit 192.0.2.1 log
access-list 4 permit 10.0.0.1 log

route-map IN permit 11
match ip address 2
match mpls-label
|

route-map IN permit 12
match ip address 4
|

route-map OUT permit 10
match ip address 1
set mpls-label
|

route-map OUT permit 13
match ip address 3

end

. MPLS VPN-Inter-AS-IPv4 BGP 5 N LEEf D&%

!'Setting up the access lists

!'Setting up the route maps



| MPLS VPN-Inter-AS-1Pv4 BGP 5 ~ LB D
B : BGP £{EM L TIEMPLSVPN 4 —E R F0/31 §—BHTIL— FELUMPLS 5 AL EEAT 5 Inter-AS ]

HEW - BGPE{E A L TIEMPLSVPNY—E X JANSA X —BHATIL—
& KU MPLS S RJLZBEEH T 5 Inter-AS

RO, FEMPLS VPN H— B X 7 1 3o Z—ik il THEft S 4172 2 5D MPLS VPN H—E' 2
TN X —% Rk LET, Xy U= OFICH D BFET AT AL, Label Distribution Protocol
(LDP; 7~ VEdAi 7' v ks =2)V) & 721% Tag Distribution Protocol (TDP) % & L C MPLS 7
NEFAT DNy 7V R—VEEVAT AL L THESNE T, £72, TDP L LDP O v |
N7 4wy 2 =T V7 bRV EMER LT, EMPLS VPN h— B X 7 /3o ¥ —T
LSP R TE £,

5:3E MPLSVPN 4 —E X O/ #—#BHATDOIL— b & MPLS 5 N L OERR

Multihop
Multiprotocol bb.bb
EEGP
exchange

ASBR1 ASBR2
WAL W XXX

—

.I.___-——\.
CC.CC
.,

@@:MPLS VPN

) K RR3
ASBRs ™. _—" ASBR4 Sk
= D

ZZClE. BGP i L TIEMPLS VPN —E R (X —EH T/L— FEBLO'MPLS &
~ULE AT 5 Inter-AS DIR DR EFNTOWTHBA L E 7,

35233

BREB - IL—FY)TLY4%21 (GEMPLSVPN H—E X O/ 5 —)
RR1 OFEEFITIL, WO ENFEESNTOET,

*RR1 %, w/VF7ua bai, </Fky 7 EBGP #f#ifl LT, RR2 & VPNv4 L — F &%
@Lij_o

¢« VPNv4 %27 A b Ry PIEHB L OVPN 7L%, BEV AT AU TRIEESNLET,
«RR1 75 PEL IZIRONEN M ENE T,
« RR2 725538 L7~ VPNv4 /L— b

« ASBR1 22 552¥ L7 IPv4 /L— B L TYMPLS 7 ~L
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ip subnet-zero
ip cef
|

interface LoopbackO
ip address 10.0.0.1 255.255.255.255
no ip directed-broadcast

interface Seriall/2
ip address 209.165.201.8 255.0.0.0
no ip directed-broadcast

clockrate 124061

router ospf 10

log-adjacency-changes

auto-cost reference-bandwidth 1000

network 10.0.0.1 0.0.0.0 area 100

network 209.165.201.9 0.255.255.255 area 100

router bgp 100

bgp cluster-id 1
bgp log-neighbor-changes
timers bgp 10 30
neighbor 203.0.113.1 remote-as 100

neighbor 203.0.113.1 update-source LoopbackO
165.200.225 remote-as 100
165.200.225 update-source Loopback0

neighbor 209.
neighbor 209.
neighbor 192.
neighbor 192.
neighbor 192.

0.2.1
0.2.1
0.2.1

no auto-summary

address-family ipv4

neighbor 203.
neighbor 203.

neighbor 203.
neighbor 209.
neighbor 209.
to ASBRI1
neighbor 209.

|
address-family
neighbor 203.
neighbor 203.
neighbor 203.
neighbor 192.
neighbor 192.
neighbor 192.

0.113.
0.113.

0.113.

remote-as 200
ebgp-multihop 255
update-source LoopbackO

1 activate
1 route-reflector-client

1 send-label

165.200.225 activate
165.200.225 route-reflector-client

165.200.225 send-label
no neighbor 192.0.2.1 activate

no auto-summary

no synchronization
exit-address-family

vpnv4
.113
.113
.113
2.1
2.1

0
0
0
0
0
0.2.1

.1 activate

.1 route-reflector-client
.1 send-community extended
activate
next-hop-unchanged
send-community extended

exit-address-family

ip default-gateway 3.3.0.1
no ip classless

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

!IPv4+labels session to PEL

!TPv4+labels session

!VPNv4 session with PE1

IMH-VPNv4 session with RR2
with next-hop-unchanged

snmp-server engineID local 00000009020000D0584B25C0O
snmp-server community public RO
snmp-server community write RW
no snmp-server ifindex persist
snmp-server packetsize 2048
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el ASBRT (EMPLSVPN —E 27031 %—)

end

ZEH - ASBR1T GEMPLSVPN H—E X J0O/Nf 4 —)
ASBR1 /. ASBR2 & IPv4 /L— FEB L ONMPLS L2 5L L £9°,
ZOBITIE, ASBRI T, RON— b~y TEZFEHLTL— IR T7 4 NVZ Y TEINTHET,

cOUT £V H )L— k = v Tid. ASBRIL IZEBWT, PElL—F (ee.ee) X7~ &FHTT
Bifi L, RR1/V— |k (aa.aa) 137~V TICEATILERNH D Z ENEEIN T
\i‘a_o

s INEWHL— |k = P TiE, ASBRIIZT~JLf}E D PE2 /L— b (ffff) & T~UL72 LD
RR2 /b— b (bbbb) ZZIFANIEDL LHITHELTWET,

ip subnet-zero
ip cef distributed
mpls label protocol tdp
!
interface LoopbackO
ip address 209.165.200.225 255.255.255.255
no ip directed-broadcast
no ip route-cache
no ip mroute-cache
!
interface Serial3/0/0
ip address 209.165.201.7 255.0.0.0
no ip directed-broadcast
ip route-cache distributed
!
interface Ethernet0/3
ip address 209.165.201.18 255.0.0.0
no ip directed-broadcast
no ip mroute-cache
mpls label protocol ldp
mpls ip
!
router ospf 10
log-adjacency-changes
auto-cost reference-bandwidth 1000
redistribute connected subnets
passive-interface Serial3/0/0
network 209.165.200.225 0.0.0.0 area 100
network dd.0.0.0 0.255.255.255 area 100

router bgp 100

bgp log-neighbor-changes

timers bgp 10 30

neighbor 10.0.0.1 remote-as 100

neighbor 10.0.0.1 update-source LoopbackO
neighbor kk.0.0.1 remote-as 200

no auto-summary

address-family ipv4

redistribute ospf 10 ! Redistributing IGP into BGP
neighbor 10.0.0.1 activate ! so that PEl & RR1 loopbacks
neighbor 10.0.0.1 send-label ! get into BGP table

neighbor 209.165.201.3 activate
neighbor 209.165.201.3 advertisement-interval 5
neighbor 209.165.201.3 send-label
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neighbor
IN

209.165.201.3 route-map IN in

neighbor 209.165.201.3 route-map OUT out

ouT

no auto-summary
no synchronization
exit-address-family

ip default-gateway 3.3.0.1
ip classless

access-list 1 permit 203.0.113.1 log
access-list 2 permit 209.165.202.129 log
access-list 3 permit 10.0.0.1 log
access-list 4 permit 192.0.2.1 log

|
route-map
match ip

IN permit 10
address 2

match mpls-label

|
route-map
match ip
|
route-map
match ip
|
route-map
match ip

set mpls-

end

IN permit 11
address 4

OUT permit 12
address 3

OUT permit 13
address 1
label

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

Accepting routes specified in route map

Distributing routes specified in route map

RERF :L—R1)TLYUA22 GEMPLSVPN H—E X O/ 5—)

RR2 1%, =/ F Ry, </LF 7 =2 /LEBGP #{#/H L T. RRI & VPNv4 /L— h ZA3Ha L
£, £, ZORETIE, BEV AT AMTERZ A MR v 71ERES L OV VPN 7 UL D3 HERF

S5 &5

ICHRESHTWET,

ip subnet-zero

ip cef
|

interface

Loopback0

ip address 192.0.2.1 255.255.255.255
no ip directed-broadcast

interface

Seriall/1l

ip address 209.165.201.10 255.0.0.0
no ip directed-broadcast
no ip mroute-cache

router ospf 20
log-adjacency-changes

network 192.0.2.1 0.0.0.0 area 200
network 209.165.201.20 0.255.255.255 area 200

router bgp

200

bgp cluster-id 1

bgp log-neighbor-changes

timers bgp 10 30

neighbor 10.0.0.1 remote-as 100
neighbor 10.0.0.1 ebgp-multihop 255

neighbor 10.0.0.1 update-source LoopbackO

neighbor 209.165.202.129 remote-as 200
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el - ASBR2 (EMPLSVPN —E 27031 %—)

neighbor 209.165.202.129 update-source Loopback0
no auto-summary

|

address-family vpnvé

neighbor 10.0.0.1 activate

neighbor 10.0.0.1 next-hop-unchanged IMH vpnv4 session with RRI1
neighbor 10.0.0.1 send-community extended 'with next-hop-unchanged
neighbor 209.165.202.129 activate

neighbor 209.165.202.129 route-reflector-client !vpnv4 session with PE2

neighbor 209.165.202.129 send-community extended
exit-address-family

|

ip default-gateway 3.3.0.1

no ip classless

|

end

%7l : ASBR2 (JE MPLSVPN H—E X JO/\A 4 —)

ASBR2 |Z, ASBRI1 & IPv4 /L— F B L UYMPLS 7L &2 AHA L £, 7272L., ASBRI &35
720 ASBR2IEXRR Zf#i ] L CTIPv4 /L — FIB KL O'MPLS 7 /L% PE2 (2Kt L £+ A, ASBR2
IZ. ASBRI 7 5%38 L7z IPv4 L— F B L TUYMPLS 7L % IGP ICHEA LES, ZH T,
PE2RINLDT VT 4 w7 AZBEETEDH X912 £,

ip subnet-zero
ip cef
!

mpls label protocol tdp
|

interface LoopbackO

ip address 209.165.200.226 255.255.255.255
no ip directed-broadcast

!
interface Ethernet0/1

ip address 209.165.201.11 255.0.0.0
no ip directed-broadcast

!
interface Ethernetl/2

ip address 209.165.201.4 255.0.0.0
no ip directed-broadcast

no ip mroute-cache

mpls label protocol tdp

mpls ip

!

router ospf 20
log-adjacency-changes

auto-cost reference-bandwidth 1000
redistribute connected subnets

redistribute bgp 200 subnets !redistributing the routes learned from
passive-interface Ethernet0/1 !ASBR2 (EBGP+labels session) into IGP
network 209.165.200.226 0.0.0.0 area 200 !'so that PE2 will learn them

network 209.165.201.5 0.255.255.255 area 200
|
router bgp 200

bgp log-neighbor-changes

timers bgp 10 30

neighbor 192.0.2.1 remote-as 200

neighbor 192.0.2.1 update-source Loopback0
neighbor 209.165.201.21 remote-as 100

no auto-summary

|

address-family ipv4 ! Redistributing IGP into BGP
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redistribute ospf 20

neighbor 209.165
neighbor 209.165
neighbor 209.165
neighbor 209.165
neighbor 209.165
no auto-summary
no synchronization

exit-address-family
|

.201.21
.201.21
.201.21
.201.21
.201.21

address-family vpnvé

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

! so that PE2 & RR2 loopbacks

activate
advertisement-interval 5
route-map IN in
route-map OUT out
send-label

neighbor 192.0.2.1 activate
neighbor 192.0.2.1 send-community extended

exit-address-family
|

ip default-gateway 3.3.0.

ip classless
!

access-list
access-list
access-list

access-list
|

1 permit
2 permit
3 permit
4 permit

route-map IN permit 11
match ip address 2
match mpls-label
|

route-map IN permit 12
match ip address 4
|

route-map OUT permit 10
match ip address 1
set mpls-label
|

route-map OUT permit 13
match ip address 3
|

end

209.
203.
192.
10.0.0.1 log

1

165.202.129 log
0.113.1 log
0.2.1 log

7Efl : ASBR3 (JEMPLSVPN H—EX JFO/\( &4 —)

ASBR3 (%, JEMPLS VPN #— bR 7' A X —|ZJ& L C\WE T, ASBR3 %, ASBRI1 & D
TIPv4 /L — FEB I OMPLS 7~ /L&A L Ed, F72. ASBR3 %, ASBRINHFHE Lz —

\)

% RR3 #%HE T ASBR3 IZEL £,

will get into the BGP-4 table

6=

IBGP 2 L Tb— FB LT~V a2 BT 58515,
B LRV T 72 &0,

*#3 L7- EBGP /b — k% IBGP |Z

ZOLEIBREREITIVR—FENTWERA,

ip subnet-zero

ip cef

|

interface LoopbackO
ip
no
no

no
|

ip route-cache
ip mroute-cache

ip routing

address 209.165.200.227 255.255.255.255
ip directed-broadcast
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mpls label protocol ldp
mpls ldp router-id Loopback0 force

interface GigabitEthernetl/0/1
ip address 209.165.201.12 255.0.0.0

interface TenGigabitEthernetl/1/1
no switchport

ip address 209.165.201.3 255.0.0.0
load-interval 30

mpls ip

router ospf 30
log-adjacency-changes

auto-cost reference-bandwidth 1000
redistribute connected subnets

il - ASBR3 (EMPLSVPN —E 27031 %—)

network 209.165.200.227 0.0.0.0 area 300
network 209.165.201.13 0.255.255.255 area 300

|

router bgp 300

bgp log-neighbor-changes

timers bgp 10 30

neighbor 10.0.0.3 remote-as 300

neighbor 10.0.0.3 update-source LoopbackO

neighbor 209.165.201.7 remote-as 100

no auto-summary

|

address-family ipv4

neighbor 10.0.0.3activate
neighbor 10.0.0.3 send-label
neighbor 209.165.201.7 activate

IBGP+labels session with RR3

! EBGP+labels session with ASBR1

neighbor 209.165.201.7 advertisement-interval 5

neighbor 209.165.201.7 send-label

neighbor 209.165.201.7 route-map IN in

neighbor 209.165.201.7 route-map OUT out

no auto-summary

no synchronization
exit-address-family
|

ip classless
|

access-list 1 permit 203.0.113.1 log

access-list 2 permit 209.165.202.129 log

access-list 3 permit 10.0.0.1 log
access-list 4 permit 192.0.2.1 log
|
route-map IN permit 10
match ip address 1

match mpls-label
|
route-map IN permit 11

match ip address 3
|
route-map OUT permit 12
match ip address 2

set mpls-label
|
route-map OUT permit 13

match ip address 4
|
ip default-gateway 3.3.0.1
ip classless
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B oaem v —ruoLs83 GEMPSVPNY—EX TO/Nf 4—)

end

HBEF : L—FUTLY 453 GEMPLSVPN H—E X 7O/ & —)
RR3 X, MPLS 7 ~ULf}Z @ IPv4 /L — k% ASBR3 3 L TN ASBR4 [T ) M4~ % FE MPLS VPN RR

v’C‘\—a’_‘O

ip subnet-zero

mpls label protocol tdp
mpls traffic-eng auto-bw timers

no mpls ip
|

interface LoopbackO
ip address 10.0.0.3 255.255.255.255
no ip directed-broadcast

interface P0OS0/2
ip address 209.165.201.15 255.0.0.0
no ip directed-broadcast

no ip route-cache cef

no ip route-cache

no ip mroute-cache

crc 16

clock source internal

router ospf 30

log-adjacency-changes
network 10.0.0.3 0.0.0.0 area 300
network 209.165.201.16 0.255.255.255 area 300

router bgp 300

bgp log-neighbor-changes
neighbor 209.165.201
neighbor 209.165.201
neighbor 209.165.200
neighbor 209.165.200
no auto-summary

address-family ipv4

neighbor
neighbor
neighbor
neighbor
neighbor
neighbor

209

209

.165
209.
209.

165
165

.165
209.
209.

165
165

no auto-summary
no synchronization
exit-address-family

.201
.201
.201
.200
.200
.200

.2 remote-as 300

.2 update-source LoopbackO
.2277 remote-as 300

.227 update-source Loopback0

.2 activate

.2 route-reflector-client

.2 send-label ! IBGP+labels session with ASBR3
.227 activate

.227 route-reflector-client

.227 send-label ! IBGP+labels session with ASBR4

ip default-gateway 3.3.0.1

ip classle
|

end

SSs

%7l : ASBR4 (JEMPLSVPN H—E X JO/\A 4 —)

ASBR4 (%, JEMPLS VPN — b R /(X —|ZJ& L CW\WET, ASBR4 & ASBR3 %, RR3
BB TIPv4 L— R~ & MPLS LA ASH L F9,
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\)

el - ASBRE (EMPLSVPN —E 27031 %—)

(X))  IBGP 2 L TL— FBXOT VL EEAT H5A1L. 58 L7z EBGP /L— k% IBGP |2

BT L7g T 7280,

TOEIREEITIVR—FENTWERA,

ip subnet-zero

ip cef distributed

interface LoopbackO
ip address 209.165.201.2 255.255.255.255

no ip directed-broadcast
no ip route-cache

no ip mroute-cache

interface Ethernet0/2
ip address 209.165.201.21 255.0.0.0

no ip directed-broadcast

no ip mroute-cache

ip routing

mpls label protocol 1ldp

mpls ldp router-id LoopbackO force

interface GigabitEthernetl/0/1
ip address 209.165.201.17 255.0.0.0

interface TenGigabitEthernetl/1/1

no switchpo

rt

ip address 209.165.201.14 255.0.0.0
load-interval 30

mpls ip

router ospf 30
log-adjacency-changes

auto-cost reference-bandwidth 1000

redistribute connected subnets
passive-interface Ethernet0/2

network 209.165.201.2 0.0.0.0 area 300

network 209.165.201.16 0.255.255.255 area 300

network 209.165.201.13 0.255.255.255 area 300

router bgp 300
bgp log-neighbor-changes

timers bgp 10 30
neighbor 10.0.0.3 remote-as 300

neighbor 10.0.0.3 update-source LoopbackO
neighbor 209.165.201.11 remote-as 200

no auto-summary

address-family ipv4
10.0.0.3 activate
10.0.0.3 send-label

neighbor
neighbor
neighbor
neighbor
neighbor
neighbor
neighbor

209.
209.
209.
209.
209.

165
165
165
165

165.

no auto-summary
no synchronization
exit-address-family

.201.
.201.
.201.
.201.
201.

11
11
11
11
11

activate
advertisement-interval 5
send-label

route-map IN in

route-map OUT out
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|

ip classless

|

access-list 1 permit 209.165.202.129 log
access-list 2 permit 203.0.113.1 log
access-list 3 permit 192.0.2.1 log
access-list 4 permit 10.0.0.1 log
|

route-map IN permit 10

match ip address 1
match mpls-label
|
route-map IN permit 11
match ip address 3
|
route-map OUT permit 12
match ip address 2
set mpls-label
|
route-map OUT permit 13
match ip address 4

|
ip default-gateway 3.3.0.1
ip classless

|

end
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