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BEEEd 52 DO LSR A BGP 7 TH & 54, BGP TMPLS 7LDl i 2 FEITTE F
T, ZNH2 OO LSR T, DT~V m b 2/ VIHESH Y FHA,

IPvd )L— F & MPLS SRJLDX IR
A\

Gx) o7 g i, Inter-AS over [P R R L OEAICITEA SN ET AL

VPNV —bE R Fa g F— 3y T —7 2% EL T, MPLS 7 ~LAF& [Pvd L— kB AHAT
XFET, WOLHIZVPNIF—ER M ¥ — 3%y NT—7 BB/ETXET,

e — KU TV HL, wIFRy T <F e kaLeBGP R LT VPN-IPv4 /L — k
ERMLET, ZORETIE. BEVATLAEZEEN > T A bRy ZHEHRE L UOVPN
FAROVDHERF S L E T,
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| MPLS L 3VPN DEZE
BeP L—7 « > 515 [

e X —H)VPEN—F (=& 21T DOXDPEL) X, VE—KPE/NL—% (PE2) O/L— B
FOTEREERET H2MERH Y 77,

ZOBEHIL, RONTNNDFETPE L —Z B L NASBR M Ta#Tx £,

cWE A — A 7Fa hal (IGP) & 5~ Ei4i~7m k= (LDP) : ASBR /3.
eBGP 7 5% L7- IPv4 /L— 3 L OV MPLS 7~ % IGP 35 L& OY LDP (2 Fifid AR C
E7, IGP 35 L UFLDP 7>6 eBGP ~0 FHAT b WHE T,

e NEyAR—4— A — = Fua h=2/L (iBGP) IPv4 T ~LERAG : ASBR 35 L ) PE
J—Z X, EHEIBGP v g VA LT, VPN-IPv4 & IPv4 /L— k3 L O MPLS
TN BB TEET,

FE, — N U7 L7 X5 ASBR B 5E L7z IPvd b— h I KL OYMPLS 7 X/L% VPN O
PE/L—HICRTE E4, ZD%E LIZIPv4/L— b B L OMPLS 7LD ML, L—F
TV HETPvAL— B I UMPLS 7L & ZHT 5 K HIZ ASBR A4 F—T MZT5H 2 &
TEHBHLES, »— b U7V 27 XZE, VPN-IPV4L— b E VPN D PEL—X (I3, 72
L ziE, VPNI TiE, RR1 1%, %E L7 VPN-IPv4 /L— b, BLXOVASBRI 7 5H%E L7z IPv4
Jb— k& MPLS 7L % PELIZIEL F9°, L—F U7 L7 X %&HHLTVPN-IPv4 L — k%
AL, TN 5% PENL—X B X WWASBR R TRk T 52 LICL T, AT —F 7 L7ei%iE
MWAREL 720 £,
3:eBGPH &V iBGP =R L TIL— b & MPLS SRNI)LEBEEFRS 5 VPN

Multihop

RR1 Multiprotocol RR2
VP Nv4

L N
4 | BGF IPv4 routes (( ™
s and label with . {
multipath suppert
“—P

PE1 ASBR1 ASBR2 PE2

Fz51

CE1 CE2
VPN1 VPN2

BGP /L—T 1 VT 1&%R
BGP /v —7 ¢ ' ZHEHIZIX, ROBEEHBRGEENTWET,
SIS DIPT RLATHDIRY NU—I %S (LT 497 R)

o b= IR BE—I N N—F | ZEET BT OIEET HMOASO U A b (HHET AT A (AS)
NA) o VR RNADOEHIDOAS T —H L L —Z TR BTV AT ATT, UANNORK
BDOASIIO—H L =D EBEWS AT ATHY, @E. V— hOIEE L 72D AS
‘@TO

¢« XV AN KRy TIRED, AS /NAZHOWTOMOIER ZFRAT 5 A B,
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B oscrriot—cempss<n

BGP 4 v t— & MPLS S A~)L

MPLS 7~ Vi, W—ZNEETET v 7T —h Avbt—VICEGEhhTWES, L—FHT
X, RDZATDBGP A v —UNKHENFTT,

=T Ay E— L= ERRAN— L—F DT TCP i 2T+ 5 &, L—F
BITA—T v Avb—UNTHMENET, ZOA v =123, V—FBRETHEFEVR
TLADOEEA v E—VFEELIEL—FDIP T RLANREGENTWET,

T T T —h Avk—T —FD/— NRFRER, BE, FRITUIR IS E.
N—BIRA N N—BIT v TT— " A=V EEEFELET, TOX =TT,
FHARERL— D IP T KL AD U A MEEGLNLRIDNEENET, Ty 7T—h Ay
T—IE, HEHTERLS BT R_RTOL— I REENTWET, /2, Ty 7T —h
A w—NZiE, HEAFEER SR LEATE RV RADOM G ORRAFEEEEELEENT
WET, Ty 7T —h A yE—U T, VPN-IPv4 /L— kDT ~L{% RFC 2858 DILEIC
o TR bESNET, Fi=, Ty 7T — M A vE—ITiE, IPvd/L— FD T ~YLLRFC
3107 DHEILHE > TH B S IE T,

-%%77§4f%y?%9:w%5ﬁfi FA N—= =B P )—T ¢ TIER & S
FRETHINE IMEBHMTHT-DICF—T T I, T A v —U NI NET, L—X
ﬁ\E%%K:h%@%y?%y%%hbiﬁ(/X:W%§@T7¢w%imbf
T) . XF—TTIAT AvE—VIE, =TT TF—RIIEENTOERA, A
=T AN —DBEREENTNET,

CEFIA =Y =TT =RbEn s & A v —UREESNET,

JL—FZEFERALI=MPLS SRILDEE

BGP (eBGP 3L WViBGP) T/— hEEAMITH EXIZ, TDONL— MIwy B 7INTND
MPLS 7~V fdfi C& 9, /b— FOMPLS 7L~ v BV ZIERIZ, L— MZOWTONE
WAEEGTBGP B A v =i o TRESNET, X7 A b By TREDLLR2WGEAIR,
TV BERFSILE T,

ifi }7 @ BGP /L— % “C show bgp neighbors ip-address 2~ > RERITT5H &, ZNHDONL—HFT
N—h ELEBITMPLS 7V ERETEDL LNV —F R THEILT RARX A XENET,
JL—HZBITTMPLS 7V EXERRECTH S L IEFICRIvm—rvaryanbd &, FnboiL—
ZNEDOTXTORAIE BGP 7 > 77— MIMPLS 7L BISivE 7,

MPLS L 1 7 3VPN DE&EFHE

MPLS L3VPN O FEIEICIT, ROFELZ R REENTHET,
e a7 3y hU—ZOFRE (11 X—)

* MPLS VPN 1 A % <= — D8k (17 ~2—)
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mpLs L3veN oxEofmesl ]

MPLS L3VPN O EZE DRIRESEH
MPLS L3VPN % & E T 2 BitESRFIIRko LBV T,

s DT RICHEHERZ A2 ID 25108 A7 JA—FIZB# T bR TV D 2—3 7
N—TIE L TWDRERH Y £,

« +BGP
« IGP
* MPLS

* MPLS L ¥ 3 VPN

e —HF T —FOE) Y TRFERTa~vy FEFEHTERNWEEZ ONLEE. AAAE
PHREIHEHAE L CTL 7280,

* MPLS L ¥ 3 VPN #3&ET HI2I%, /b— %L MPLS #5253 K OMEEFH-~— A (FIB)
ZYVR—=FLTWDIRENRHY 3,

a7 2y FIT—ODETE

MPLS LDP = 7 %4 L C MPLS L3VPN Y —E A 28553 B %y FU—7 Mo YaRalLE
j—o

CE1 - HundredGigE 0/9/0/0 — HundredGigE 0/9/0/0 - PE - HundredGigE 0/9/0/1 - HundredGigE 0/9/0/1
- P Node - HundredGigE 0/9/0/0 - HundredGigE 0/9/0/0 - PE2 - HundredGigE 0/9/0/1 - hundredGigE
0/9/0/1 - CE2

a7 Xy MU—7 OREICIE, ROFEBEF A7 PNGENTNET,
* MPLS VPN # 2 % v — D =— X DFHfi (11 ~<—)
cATWCBITENL—T 47 Ta baLoRE (125—)
« ATIZHT D MPLS Of%E (13 *X—)
*FIBX a7 ETHMI2 > TWVHENE I DO (14 2—2)

«PEL—ZBLOL— K U 7 L7 % TO Multiprotocol BGP DR E (14 ~=2—)

MPLS VPN /1 X 2 7 —D =—— X D 5 il

MPLS VPN ZRETHHNINC., a7 Ry hU—27 hARa 3B OY —E 2% MPLS VPN 1 A
A< —ICHRMETEX 2 L ICHI ENDAVERNH D £, RIORTHAZE, a7 Ry hU—2
hAR v P EFRT D DI FT,

e X MU= DV A XEFALET,
MBIV — 2 LR — O ERET DL, WONEERFELET,
e R— R THEDRFw—D
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B 750205125 Fnraroz

o« HAH = —T LITHBLR VPN
« & VPN ICHEET D, RV —T 4 V7B X OREA o AHF A (VRE) O

« AT TR N—T 47 T haERTELET,

*MPLSVPN 27 CBGP 21— R =7V VB IO ENANKNETH D0 E ) AT
LET,

aAF7ICHEITEIL—T429 TOLIILDETE
27 Tl%, RIP, OSPF, F7IZIS-ISZ NV —F 427 Fu hare LHEHATEET,

PE1 - HundredGigE 0/9/0/1 - HundredGigE 0/9/0/1 - P Node - HundredGigE 0/9/0/0 - HundredGigE
0/9/0/0 - PE2

R B

W, V=T 47 Fahalrdt L Ta7 TOSPF ZRETHAT v 7ORE R LET,

Router-PEl#configure

Router-PEl (config) #router ospf dc-core

Router-PEl (config-ospf) #address-family ipv4 unicast
Router-PEL (config-ospf) #area 1

Router-PEl (config-ospf-ar) #

Router-PEl (config-ospf-ar) #

Router-PEl (config-ospf-vrf-ar-if) #commit

FfTarvIJq4FalL—ay

router ospf dc-core
router-id 13.13.13.1
address-family ipv4 unicast
area 1

interface HundredGigE 0/9/0/1
|

|

|

3R
¢ OSPF A N—% Wil L. State \Z TFULL] & FRRENDZ 2R LET,

Router-PEl# show ospf neighbor

Neighbors for OSPF dc-core

Neighbor ID Pri State Dead Time Address Interface

16.16.16.1 1 FULL/DR 00:00:34 191.22.1.2 HundredGigE 0/9/0/1
Neighbor is up for 1dl18h

Total neighbor count: 1
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a7izstrzmrs oiz

BEEIE R
¢« MPLS L A ¥ 3 VPN O FEIEFHE (10 2—)

A7IZH TS MPLS DERTE

AT DT NTON—F TMPLS A X —7 /MZT 5120, 77’ e k=L (LDP) %k
ETOMERDY 7,

F7o, a7 TR T AU N NA—T 4 T EMFEHLTMPLS L3VPN —E A ZHRETHZ & H T
EFET, FIZHOWVWTIEZ, MPLS 27 CTOR® T AL M b—FT 4 VT ORE (52 3—=) &5
LT IEEN,

R B

WIZ, MPLS 227 CLDP 2% ETHAT v 7Ol R LET,

Router-PEl#configure

Router-PEl (config) #mpls 1ldp

Router-PE1l (config-1dp) #router-id 13.13.13.1
Router-PEl (config-1dp) #address-family ipv4
Router-PEl (config-ldp-af) #exit

Router-PEI (config-1dp) #

Router-PEI (config-1dp) #

Router-PEl (config-1dp) #interface hundredGigE 0/9/0/0
Router-PEI (config-1dp) #commit

PE2 L PIL—RTHLIOHRELTEVRLET,
ETarvIq4F¥alL—av

mpls ldp
router-id 13.13.13.1

address-family ipv4
|

interface hundredGigE 0/9/0/0
|
|

HER
o« XA R— (16.16.16.1) BNaT A L F—T 2 A ZAENLTEIBHL TWDZ L 2R LET,

Router-PEl#show mpls ldp neighbor
Peer LDP Identifier: 16.16.16.1:0
TCP connection: 16.16.16.1:47619 - 13.13.13.1:646
Graceful Restart: No
Session Holdtime: 180 sec
State: Oper; Msgs sent/rcvd: 40395/35976; Downstream-Unsolicited
Up time: 2w2d
LDP Discovery Sources:
IPvd: (1)
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B a7 rcamnotane Shoma

HundredGigE 0/9/0/0

IPv6: (0)
Addresses bound to this peer:
IPv4d: (6)
10.64.98.32 87.0.0.2 88.88.88.14 50.50.50.50
178.0.0.1 192.1.1.1
IPv6: (0)
FEIR R

« MPLS L A ¥ 3 VPN O ZEEFHE (10 2—)

MPLS LDP D% EDFEAMZSWTIEL, [J @ [Implementing MPLS Label Distribution Protocol |
DEZSZHLTIIEIN,

FIBN37 ETERICGE DTSN E SO DHERR

REE#RAN—A (FIB) 1L, Ve (¥ —=xv Y (PE) V" E2E50LaT7NOTXTONL—H
TAR—=TMCTHREN DY 9, FIBRANI/R > THDNE D rafillird 2 7EICS0
<ix. [J @ Tmplementing Cisco Express Forwarding] &Y = —/VEZML T 7ZE0,

PEIL—2 EXUIL— b+ 1) T LY % TOH Multiprotocol BGP D% 7E

Multiprotocol BGP (MP-BGP) (% VRF ZZEREEMEEHE VPN 2 2 =7 4 OFTXTD A N
IEELET, VPN 2= A NOTRTDOPE/NL—FIIMP-BGP VTV v V2R ET B
ERH F9,

REH

&Iz, PEl L CMP-BGP #RET B2~ LFET, PE2DO/NL—T Ny 7 T KL A (20.20.20.1)
ZPEIOFRAN—EL L THELET, FEEIC, PE2/ — FTHLZORTEXFITTLHLENHY
F9, FOEAIT. PE1OL—T v 7 7 KL A (13.13.13.1) % PE2 D% A ~"—t LTHEE
L/\i‘a_(]

Router-PEl#configure

Router-PEl (config) #router bgp 2001

Router-PEl (config-bgp) #bgp router-id 13.13.13.1
Router-PEl (config-bgp) #address-family ipv4 unicast
Router-PE1 (config-bgp-af) #exit

Router-PEl (config-bgp) #address-family vpnv4 unicast
Router-PE1 (config-bgp-af) #exit

Router-PEl (config-bgp) #neighbor 20.20.20.1

Router-PEL (config-bgp-nbr) #remote-as 2001

Router-PEl (config-bgp-nbr) #update-source loopback 0
Router-PEl (config-bgp-nbr) #address-family ipv4 unicast
Router-PEl (config-bgp-nbr-af) #exit

Router-PE1l (config-bgp-nbr) #address-family vpnv4 unicast
Router-PEI (config-bgp-nbr-af) ffexit

Router-PEl (config-bgp-nbr) #exit

/* VRF configuration */

Router (config-bgp) # vrf vrfle0l

Router-PEI (config-bgp-vrf) #rd 2001:1601

Router-PEl (config-bgp-vrf) taddress-family ipv4 unicast
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PEIL—42ELWIL— 1) T LY B8 TOH Multiprotocol BGP D% TE .

Router-PEl (config-bgp-vrf-af) #label mode per-vrf
Router-PEl (config-bgp-vrf-af) #redistribute connected
Router-PEL (config-bgp-vrf-af) #commit

ETarvIq4F¥alL—ay

router bgp 2001
bgp router-id 13.13.13.1
address-family ipv4 unicast
|
address-family vpnv4 unicast
|
neighbor 20.20.20.1
remote-as 2001
update-source Loopback0
address-family vpnv4 unicast
|
address-family ipv4 unicast
|
!
vrf vrfl601
rd 2001:1601
address-family ipv4 unicast
label mode per-vrf

redistribute connected
|

L

* BGP DREVFEZL SN TWDMNE I, BEOUE—FAS & m—H/L AS 3R UfE (2
DFITIE2001) ZRTNE D NEHRLET,

Router-PEl#show bgp neighbor

BGP neighbor is 20.20.20.1
Remote AS 2001, local AS 2001, internal link
Remote router ID 20.20.20.1
BGP state = Established, up for 1d1%h
NSR State: None
Last read 00:00:04, Last read before reset 00:00:00
Hold time is 60, keepalive interval is 20 seconds
Configured hold time: 60, keepalive: 30, min acceptable hold time: 3
Last write 00:00:16, attempted 19, written 19
Second last write 00:00:36, attempted 19, written 19
Last write before reset 00:00:00, attempted 0, written O
Second last write before reset 00:00:00, attempted 0, written O
Last write pulse rcvd Apr 12 10:31:20.739 last full not set pulse count 27939
Last write pulse rcvd before reset 00:00:00
Socket not armed for io, armed for read, armed for write
Last write thread event before reset 00:00:00, second last 00:00:00
Last KA expiry before reset 00:00:00, second last 00:00:00
Last KA error before reset 00:00:00, KA not sent 00:00:00
Last KA start before reset 00:00:00, second last 00:00:00
Precedence: internet
Non-stop routing is enabled
Multi-protocol capability received
Neighbor capabilities:
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B e 55500+ U T LY 5 TO Multiprotocol BEP 3

Route refresh: advertised (old + new) and received (old + new)
Graceful Restart (GR Awareness): received
4-byte AS: advertised and received
Address family IPv4 Unicast: advertised and received
Address family VPNv4 Unicast: advertised and received
Received 25595 messages, 0 notifications, 0 in queue
Sent 8247 messages, 0 notifications, 0 in queue
Minimum time between advertisement runs is 0 secs
Inbound message logging enabled, 3 messages buffered
Outbound message logging enabled, 3 messages buffered

For Address Family: IPv4 Unicast
BGP neighbor version 484413
Update group: 0.4 Filter-group: 0.3 No Refresh request being processed
Inbound soft reconfiguration allowed
NEXT HOP is always this router
AF-dependent capabilities:
Outbound Route Filter (ORF) type (128) Prefix:
Send-mode: advertised, received
Receive-mode: advertised, received
Graceful Restart capability received
Remote Restart time is 120 seconds
Neighbor did not preserve the forwarding state during latest restart
Additional-paths Send: advertised and received
Additional-paths Receive: advertised and received
Route refresh request: received 1, sent 1
Policy for incoming advertisements is pass-all
Policy for outgoing advertisements is pass-all
24260 accepted prefixes, 24260 are bestpaths
Cumulative no. of prefixes denied: 0.
Prefix advertised 2000, suppressed 0, withdrawn O
Maximum prefixes allowed 1048576
Threshold for warning message 75%, restart interval 0 min
AIGP is enabled
An EoR was received during read-only mode
Last ack version 484413, Last synced ack version 0
Outstanding version objects: current 0, max 1
Additional-paths operation: Send and Receive
Send Multicast Attributes
Advertise VPNv4 routes enabled with defaultReoriginate,disable Local with
stitching-RT option

For Address Family: VPNv4 Unicast
BGP neighbor version 798487
Update group: 0.2 Filter-group: 0.1 No Refresh request being processed
AF-dependent capabilities:
Graceful Restart capability received
Remote Restart time is 120 seconds
Neighbor did not preserve the forwarding state during latest restart
Additional-paths Send: advertised and received
Additional-paths Receive: advertised and received
Route refresh request: received 0, sent 0
29150 accepted prefixes, 29150 are bestpaths
Cumulative no. of prefixes denied: 0.
Prefix advertised 7200, suppressed 0, withdrawn O
Maximum prefixes allowed 2097152
Threshold for warning message 75%, restart interval 0 min
AIGP is enabled
An EoR was received during read-only mode
Last ack version 798487, Last synced ack version 0
Outstanding version objects: current 0, max 1
Additional-paths operation: Send and Receive
Send Multicast Attributes
Advertise VPNv4 routes enabled with defaultReoriginate,disable Local with
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stitching-RT option

Connections established 1; dropped 0

Local host: 13.13.13.1, Local port: 35018, IF Handle: 0x00000000
Foreign host: 20.20.20.1, Foreign port: 179

Last reset 00:00:00

PEl TTRTDIP 7 FLANPE2 MOEEFENTWEIEIERLE T,

Router-PEl#show bgp vpnv4 unicast

BGP router identifier 13.13.13.1, local AS number 2001
BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0x0 RD version: O

BGP main routing table version 798487

BGP NSR Initial initsync version 15151 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

Status codes: s suppressed, d damped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path

Route Distinguisher: 2001:1601 (default for vrf vrfle01)

*> 20.13.1.1/32 192.13.26.5 0 7501 i
*> 20.13.1.2/32 192.13.26.5 0 7501 i
*> 20.13.1.3/32 192.13.26.5 0 7501 i
*> 20.13.1.4/32 192.13.26.5 0 7501 i
*> 20.13.1.5/32 192.13.26.5 0 7501 i
*>i20.14.1.1/3214.14.14.1 100 0 8501 i
*>i20.14.1.2/3214.14.14.1 100 0 8501 1
*>i20.14.1.3/3214.14.14.1 100 0 8501 i
*>i20.14.1.4/3214.14.14.1 100 0 8501 i
*>i120.14.1.5/3214.14.14.1 100 0 8501 1

BEE A

a7 vy NU—2DFEE (11 2—)
o AR~ —BHFE AN TH PENL—F ETHOVRF DEFHE (18 2—2)

Multiprotocol BGP DFEMIZ DWW T, S L T 7E X0y,

MPLS VPN 5 X 2 < — D 5%

MPLS VPN ) A %~ — DL, IROEHER T AT NEFENTWET,
o NAR~—HEG AN T H PENL—F ETHOVRF DERE (18 2—2)

e % VPN W AXZ~—HDPENL—HF ETOVRF A LV AX L ADFKE (19 2—)
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B rxs~—swzanTsrPEL—4LTORFOES

ePE/L—HZ L CEN—FBDON—F 427 70 ha)lDBE
WOWT DDA TS g B FERALET,

ePE/NL—X L CEL—HBDN—T 47 7 hans LTOBGP ORE (20 2—
)

ePE/NL—XZ L CEN—ZBDN—TF 47 7Fa hajd: LTORIPV2 DHFE (24 ~=2—
)

ePEN—H L CEN—ZBDAZT (v 7 L—FDERE (26 2—)

(26 ~—

Re
i

*PEN—H L CEN—HDN—TFT 7 7 hajt LTDOSPF D
D)

HRAI—EZEZEANZTSHPEIL—F L TOVRFDEE

VPN /L—F 4 7B X OMEE (VRF) Tld, PEL—XIZHEREINTWA I RAE~—H A FD
VPN A U=y TR ERLET, 1641 OFEKRIT, P AZ~— 1 & VPNsHIZHT LY
TAET BMEEH Y T, 1 DO A NEBHD VPNs DA AN TEET, 2770, ¥4
NI, 12D VRF EETBEMITHZ ENTEET, VRFIZIE, ZOHA MR AL o
TWS VPN LA b~D, FITEL2TXTOL— R EENTVET, VPNIL—T 1
TIEROBAIL, BGPHLET I 2 =F (ICk > THEEENAVPNL— X —F vy h a3a=
T4 AL THE S E T,

Bl

RIZ, VREA Y A A (wifl601) ZEL, A Y R—hE 27 AR—bDOL—FeF =5y
L (2001:1601) #HELET, Ao AR —KL—F KUY —|F, 2—H/L VPNITA o R— b
ARE/RARY > —TF, =/ AR —h—FRY T —iF, a—H/LVPNIOLTY AR— A[HE
BRARY—TF, f VKR —bNL— F—Fy MRETIH, =7 AKR— Sl —bO)L— |k
A=y hDHIBLD 1 ONa—HNV VPN A ViR—h Z—F v D 1oL —HTBEEICT
AR—FENZ VPN b— R & VPN ([ZA VAR— hT&F9, b— F2MlLO PEL—Z 2T KA
BARXENDHEIC, 27 AR—b —h Z—F v bMEEaI 2= L LTA—hE L
RSN ET,

Router-PEl#configure

Router-PEL (config) #vrf vrfl601

Router-PEl (config-vrf) #address-family ipv4 unicast
Router-PEl (config-vrf-af) #import route-target
Router-PEL (config-vrf-af-import-rt)#2001:1601
Router-PEl (config-vrf-af-import-rt) fexit
Router-PEl (config-vrf-af) #export route-target
Router-PEL (config-vrf-af-export-rt) #2001:1601
Router-PEl (config-vrf-af-export-rt) #commit

TDVRE AV AZ U ANKINT 5D BGP A A X L R TEEMIT ST,
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EfTavIJ4F¥al—>ay

vrf vrflell
address-family ipv4 unicast
import route-target
2001:1601
!
export route-target
2001:1601
!
!
!

A VR—=héZ I AR— I DN— K Z—F v NEWRLET,

Router-PEl#show vrf vrflée01
VRF RD RT AFI SAFI
vrfle0l 2001:1601
import 2001:1601 IPV4 Unicast
export 2001:1601 IPV4 Unicast

ESPEDEYS]
e % VPN W AXZ~—HDPENL—HX ETOVRF A LV AX L ADFKE (19 2—)

«PE/L—ZEBLOUL—F U 7 L7 X TO Multiprotocol BGP D E (14 ~—3)

ZVPN A REAY—FHDPEIL—2 ETOVRFA VRV ADEKRTE

)

VRF A VAR L AZER LT, ZFDOVREA LV AZ L AZPEL—F LA H—T A A
FHRYTA L E—T oA RAEEEITAMERH Y 9,

G¥)

A B —T x4 ADVRF ODE| Y LT, HIFR, £RIIEFEEZITORNT, IPv4 £721XIPv6 7 KL
Ao A B =T 2 A AMHHIRTAMLERDY £, ZNEFHANITDORWEA, IPA V¥ —
72 A ALETOVRFEFIITATHEEINET,

S E P
ZOBITIE, IP T LA 19213266 % PEL V—% EOA L H—T A X

(HundredGigE0/9/0/1.1601) \ZEI0 YT, VRF A > AKX 2 A wfl60] %% DA > B —T = A A
WZBEEfH T E T,

Router-PEl#configure

Router-PEl (config) #interface HundredGigE 0/9/0/1.1601
Router-PE1l (config-if) #vrf vrfl601

Router-PEl (config-if) #ipv4 address 192.13.26.6 255.255.255.252
Router-PEl (config-if) #encapsulation dotlq 1601
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Router-PEl (config) #commit

fTarIq4F¥alL—ay

interface HundredGigE 0/9/0/1.1601

vrf vrfle0l

ipv4 address 192.13.26.6 255.255.255.252
encapsulation dotlg 1601

|

)

Aty

MPLS L 1 ¥ 3VPN x|

« VREF RS b A v Z—T 2 A AL TND Z & 2R LET,

Router-PEl#show ipv4 vrf vrfl60l1 interface

interface HundredGigE 0/9/0/1.1601 is Up, ipv4 protocol is Up

Vrf is wrflé601l (vrfid 0x60000001)
Internet address is 192.13.26.6/30
MTU is 1518 (1500 is available to IP)
Helper address is not set

Multicast reserved groups joined: 224.0.0.2 224.0.0.1

Directed broadcast forwarding is disabled
Outgoing access list is not set

Inbound common access list is not set, access list is not set

Proxy ARP is disabled

ICMP redirects are never sent
ICMP unreachables are always sent
ICMP mask replies are never sent
Table Id is 0xe0000001

BEEIE H
o AR < —PEg 2 HNZ T 5 PE L—#Z ETO VRE OEZ

PEIL—2 L CEIL—ARBEDIL—T 424 7O RIILDETE

PEIL—R ECEL—2EDIL—F 424 FOra)LELTHBGEP DETE

(18 2—2)

BGP iZ. % VPN ® VPN-IPv4 7L 7 ¢ v 7 ZAIZEHT A EERREM S 25 LET, PED
PE £7/21XPENHAL— K U 7L 274 (RR) ~DE v 3 %iBGP v 3. PEND CE
~DFE v 31T eBGPE Yy g T, PENS CE~DeBGP v 3 ik, EHEEITM

P Ht CE £ (eBGP v L TF R v ) |
CE-1 HundredGigE 0/9/0/0 - HundredGigE 0/9/0/0 PE-1

R E A

wIZ, PE/L—H L CENLVN—ZBIDON—T 47 Fua ha)Lb LTBGP ZRETDHAT v D
BlaRmLET, ZOFDNL— bR — pass-all 1%, FELTHOMNMTDLENRD Y £,

PE1 :
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Router-PEl#configure
Router-PE1 (config) #router bgp 2001
Router-PEl (config-bgp) #bgp router-id 13.13.13.1
Router-PE1 (config-bgp) #address-family ipv4 unicast
Router-PEl (config-bgp-af) ffexit
Router-PEl (config-bgp) #address-family vpnv4 unicast
Router-PEl (config-bgp-af) #exit
/* VRF configuration */
Router-PEl (config-bgp) #vrf vrflé01l
Router-PEl (config-bgp-vrf) #rd 2001:1601
Router-PEl (config-bgp-vrf) #faddress-family ipv4 unicast
Router-PEl (config-bgp-vrf-af) #label mode per-vrf
Router-PEl (config-bgp-vrf-af) #redistribute connected
Router-PE1l (config-bgp-vrf-af) #exit
Router-PEl (config-bgp-vrf) #neighbor 192.13.26.5

(

(

(

(

(

Router-PEl (config-bgp-vrf-nbr) #remote-as 7501

Router-PEl (config-bgp-vrf-nbr) #address-family ipv4 unicast

Router-PEl (config-bgp-vrf-nbr-af) #route-policy pass-all in

Router-PEl (config-bgp-vrf-nbr-af) #route-policy pass-all out
Router-PEI (config-bgp-vrf-nbr-af) fcommit

CEl :

Router-CEl#configure

Router-CEl (config) #router bgp 2001

Router-CEl (config-bgp) #bgp router-id 8.8.8.1
Router-CEl (config-bgp) #address-family ipv4 unicast
Router-CE1 (config-bgp-af) #exit

Router-CEl (config-bgp) #address-family vpnv4 unicast
Router-CEl (config-bgp-af) fexit

Router-CEl (config-bgp) #neighbor 192.13.26.6

Router-CEl (config-bgp-nbr) #remote-as 2001

Router-CEl (config-bgp-nbr) #taddress-family ipv4 unicast
Router-CEl (config-bgp-nbr-af) #route-policy pass-all in
Router-CEl (config-bgp-nbr-af) #route-policy pass-all out
Router-CEl (config-bgp-nbr-af) #commit

ETavIJ4F¥al—v3av

PE1 :

router bgp 2001
bgp router-id 13.13.13.1
address-family ipv4 unicast
|
address-family vpnv4 unicast
|
vrf vrfle0l
rd 2001:1601
address-family ipv4 unicast
label mode per-vrf
redistribute connected
|
neighbor 192.13.26.5
remote-as 7501
address-family ipv4 unicast
route-policy pass-all in
route-policy pass-all out
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CEl :

router bgp 7501
bgp router-id 8.8.8.1
address-family ipv4 unicast
|
address-family vpnv4 unicast
|
neighbor 192.13.26.6
remote-as 2001
address-family ipv4 unicast
route-policy pass-all in
route-policy pass-all out

2
A

« PE1 :

Router-PEl#show bgp neighbor
BGP neighbor is 192.13.26.5
Remote AS 6553700, local AS 2001, external link
Administratively shut down
Remote router ID 192.13.26.5
BGP state = Established
NSR State: None
Last read 00:00:04, Last read before reset 00:00:00
Hold time is 60, keepalive interval is 20 seconds
Configured hold time: 60, keepalive: 30, min acceptable hold time: 3
Last write 00:00:16, attempted 19, written 19
Second last write 00:00:36, attempted 19, written 19
Last write before reset 00:00:00, attempted 0, written O
Second last write before reset 00:00:00, attempted 0, written O
Last write pulse rcvd Apr 12 10:31:20.739 last full not set pulse count 27939
Last write pulse rcvd before reset 00:00:00
Socket not armed for io, armed for read, armed for write
Last write thread event before reset 00:00:00, second last 00:00:00
Last KA expiry before reset 00:00:00, second last 00:00:00
Last KA error before reset 00:00:00, KA not sent 00:00:00
Last KA start before reset 00:00:00, second last 00:00:00
Precedence: internet
Non-stop routing is enabled
Graceful restart is enabled
Restart time is 120 seconds
Stale path timeout time is 360 seconds
Enforcing first AS is enabled
Multi-protocol capability not received
Received 0 messages, 0 notifications, 0 in queue
Sent 0 messages, 0 notifications, 0 in queue
Minimum time between advertisement runs is 30 secs
Inbound message logging enabled, 3 messages buffered
Outbound message logging enabled, 3 messages buffered

For Address Family: IPv4 Unicast
BGP neighbor version 0
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Update group: 0.2 Filter-group: 0.0 No Refresh request being processed
Inbound soft reconfiguration allowed
AF-dependent capabilities:
Outbound Route Filter (ORF) type (128) Prefix:
Send-mode: advertised
Receive-mode: advertised
Graceful Restart capability advertised
Local restart time is 120, RIB purge time is 600 seconds
Maximum stalepath time is 360 seconds
Route refresh request: received 0, sent 0
Policy for incoming advertisements is pass-all
Policy for outgoing advertisements is pass-all
0 accepted prefixes, 0 are bestpaths
Cumulative no. of prefixes denied: 0.
Prefix advertised 0, suppressed 0, withdrawn O
Maximum prefixes allowed 1048576
Threshold for warning message 75%, restart interval 0 min
An EoR was not received during read-only mode
Last ack version 1, Last synced ack version 0
Outstanding version objects: current 0, max 0
Additional-paths operation: None
Advertise VPNv4 routes enabled with defaultReoriginate,disable Local with
stitching-RT option
Advertise VPNv6 routes is enabled with default option

Connections established 1; dropped 0
Local host: 192.13.26.6, Local port: 23456, IF Handle: 0x00000000
Foreign host: 192.13.26.5, Foreign port: 179
Last reset 03:12:58, due to Admin. shutdown (CEASE notification sent - administrative
shutdown)
Time since last notification sent to neighbor: 03:12:58
Notification data sent:
None
External BGP neighbor not directly connected.

* CE1 :

Router-CEl#show bgp neighbor
BGP neighbor is 192.13.26.6
Remote AS 2001, local AS 6553700, external link
Remote router ID 192.13.26.6
BGP state = Established
NSR State: None
Last read 00:00:04, Last read before reset 00:00:00
Hold time is 60, keepalive interval is 20 seconds
Configured hold time: 60, keepalive: 30, min acceptable hold time: 3
Last write 00:00:16, attempted 19, written 19
Second last write 00:00:36, attempted 19, written 19
Last write before reset 00:00:00, attempted 0, written O
Second last write before reset 00:00:00, attempted 0, written O
Last write pulse rcvd Apr 12 10:31:20.739 last full not set pulse count 27939
Last write pulse rcvd before reset 00:00:00
Socket not armed for io, armed for read, armed for write
Last write thread event before reset 00:00:00, second last 00:00:00
Last KA expiry before reset 00:00:00, second last 00:00:00
Last KA error before reset 00:00:00, KA not sent 00:00:00
Last KA start before reset 00:00:00, second last 00:00:00
Precedence: internet
Non-stop routing is enabled
Graceful restart is enabled
Restart time is 120 seconds
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Stale path timeout time is 360 seconds

Enforcing first AS is enabled

Multi-protocol capability not received

Received 0 messages, 0 notifications, 0 in queue
Sent 0 messages, 0 notifications, 0 in queue
Minimum time between advertisement runs is 30 secs

Inbound message logging enabled, 3 messages buffered
Outbound message logging enabled, 3 messages buffered

For Address Family: IPv4 Unicast
BGP neighbor version 0

MPLS L 1 ¥ 3VPN x|

Update group: 0.1 Filter-group: 0.0 No Refresh request being processed

Inbound soft reconfiguration allowed
AF-dependent capabilities:
Outbound Route Filter (ORF) type (128) Prefix:
Send-mode: advertised
Receive-mode: advertised
Graceful Restart capability advertised

Local restart time is 120, RIB purge time is 600 seconds

Maximum stalepath time is 360 seconds
Route refresh request: received 0, sent 0
Policy for incoming advertisements is pass-all
Policy for outgoing advertisements is pass-all
0 accepted prefixes, 0 are bestpaths
Cumulative no. of prefixes denied: 0.

Prefix advertised 0, suppressed 0, withdrawn O
Maximum prefixes allowed 1048576

Threshold for warning message 75%, restart interval 0 min

An EoR was not received during read-only mode
Last ack version 1, Last synced ack version 0
Outstanding version objects: current 0, max 0
Additional-paths operation: None

Connections established 0; dropped 0

Local host: 192.13.26.5, Local port: 179, IF Handle:
Foreign host: 192.13.26.6, Foreign port: 23456

Last reset 00:00:00

External BGP neighbor not directly connected.

ESPEREYS
* MPLS VPN 1 A % <= — D8 (17 ~2—)

0x00000000

«PE/L—XEBLOUL— | U 7 L7 ¥ TO Multiprotocol BGP D% E (14 ~—3)

ARP DFFANCHOWTIE, [T] 23U TSN,

PEIL—R ECEL—ERDIL—F 424 FOraLELTDRIPV2 DETE

REH

WIZ, PELV—X &L CENV—ZRON—FT 47 7 ha)Lbt LTRIPR ZHETDHAT v
DOFlERLET, VRFA L AX L Avifl60l ZRIP2 7 4 Fab— a3 E— RTREL,

ETNENXIGT DA H—7 = A A (PE1 T3 HundredGigE 0/9/0/0.1601, CE1 Ci% HundredGigE
0/9/0/0.1601) % % @ VRF (ZBH# {1} £4°, redistribute 47> 5 > ¢, RIP [ZHEAGT 51—

FEFRELET,
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PE1 :

Router-PEl#configure

Router-PEl (config) #router rip

Router-PEl (config-rip) #vrf vrfl601

Router-PEl (config-rip-vrf) #interface HundredGigE 0/9/0/0.1601
Router-PEl (config-bgp-vrf-if) #exit

Router-PEl (config-bgp-vrf) #redistribute bgp 2001

Router-PEl (config-bgp-vrf) #redistribute connected

Router-PEl (config-bgp-vrf) #commit

CEl :

Router-CEl#configure

Router-CEl (config) #router rip

Router-CEl (config-rip) #vrf vrfl601

Router-CEl (config-rip-vrf) #interface HundredGigE 0/9/0/0.1601
Router-CEl (config-bgp-vrf-if) ffexit

Router-CEl (config-bgp-vrf) #redistribute connected

Router-CEl (config-bgp-vrf) #commit

FfTarvIJq4FalL—ay

PE1 :

Router-PEl#show running-config router rip
router rip
vrf vrfle0l

interface HundredGigE 0/9/0/0.1601

|

redistribute bgp 2001

redistribute connected
|

CEl :

Router-CEl#show running-config router rip
router rip
vrf vrfle0l

interface HundredGigE 0/9/0/0.1601
|

redistribute connected
|

BEEIE B
* MPLS VPN 1 A % <= — DO (17 ~<—)
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PEIL—AR ECEIL—ARABDAEAT 499 IL—FDERTE

R B

ZOBITIL, AFZT 47 Jb— ~%& VRF, vifl601 ([ZHID 4 TE,

Router-PEl#configure

Router-PEl (config) #router static

Router-PEI (config-static) #vrf vrfl601

Router-PEl (config-static-vrf) #address-family ipv4 unicast

MPLS L 1 ¥ 3VPN x|

(
(

Router-PEl (config-static-vrf-afi)#23.13.1.1/32 HundredGigE0/9/0/0.1601 192.13.3.93
(

Router-PEL (config-static-vrf-afi) #commit

CEl CTHRIGTHA v X —T = AMEEEA L THREEZHEVIELET,

FTarvIq4F¥alL—ay

PE1 :

router static
vrf vrfle0l
address-family ipv4 unicast
23.13.1.1/32 HundredGigE0/9/0/0.1601 192.13.3.93
|
|
|

CEl :

router static
vrf vrfl601
address-family ipv4 unicast

23.8.1.2/32 HundredGigE0/9/0/0.1601 192.8.3.94
!

!

!

ESPEREYS
« MPLS VPN 1 A % = — 0Dk (17 ~2X—)

BEav Y R

e router static

PEIL—B &ECEIL—ABDIL—T >4 FOkajLé LTD OSPF DERTE

PE/N—# & CENV—HFBDON—T 47 7 hajjt LT, RIP, OSPF, F 721X ISIS ZfiH

TEEY,
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X B

WIZ, OSPEVv—F 4> 7 7o ha Vel $ 5 PE-CELV—T 47 By a b BRETH
AT T OEER LET, VRF A AKX A wfl60] % router ospf 2> 7 4 X = L —3 3
T— RCTRELET, OSPF 7’rt AD/L—% ID (% 13.13.13.1 T, redistribute =7 3
T, OSPFI|ZFEAiIT %/b— hZ2$8E L £, OSPFEIkIT /1Z3%E L. HundredGigE 0/9/0/0.1601
OIS TV —T 4/ TEDL LI LET,

PE1 :

Router-PEl#configure

Router-PEl (config) #router ospf pe-ce-ospf-vrf

Router-PE1l (config-ospf) #router-id 13.13.13.1

Router-PEL (config-ospf) #vrf vrfle01

Router-PEl (config-ospf-vrf) #redistribute connected

Router-PEl (config-ospf-vrf) #redistribute bgp 2001

Router-PEl (config-ospf-vrf) #area 1

Router-PE1 (config-ospf-vrf-ar) #interface HundredGigE 0/9/0/0.1601
Router-PE]l (config-ospf-vrf-ar)# commit

PE2 /— R TCTHLZOREEEVELET,
CE1l :

Router-CEl#configure

Router-CEl (config) #router ospf ospf pe-ce-1

Router-CEl (config-ospf) #router-id 8.8.8.1

Router-CEl (config-ospf) #vrf vrfl601

Router-CEl (config-ospf-vrf) #area 1

Router-CE1 (config-ospf-vrf-ar) #interface HundredGigE 0/9/0/0.1601
Router-CEl (config-ospf-vrf-ar) fcommit

FTarvIJq4F¥alL—ay

PE1 :

router ospf pe-ce-ospf-vrf
router-id 13.13.13.1

vrf vrfle0l
redistribute connected
redistribute bgp 2001
area 1

interface HundredGigE 0/9/0/0.1601
|

CEl :

router ospf pe-ce-1
router-id 8.8.8.1
vrf vrfl601
area 1
interface HundredGigE 0/9/0/0.1601

Cisco NCS560 ') —X JL—#% (I0SXR!'J—R66x) LBWYPNI VT s Fal—2av HA K .



MPLS L 1 ¥ 3VPN x|

B weisven 2oz

ESPEREYS
* MPLS VPN 1 A % <= — D85 (17 ~2—)

MPLS L3VPN % D FEER
MPLS L3VPN 8 IEHICRRE S D L 918 T5121E, Refl T 2468 HY £7,
«L3VPN b7 7 4 v 7 7u—0OHER (28 X—)
T U H =LA (HER) OffEE (28 X—)

o« F—/R—1 A (L3VPN) DO (30 2—3)

L3VPN F 50« v o J0—DHER
e VRF (vrfl601) ZBHEATIT SN TS TULDEI Y Bz HNT-3 1 M ETERE L ET,
P/—F:

Router-P#show mpls forwarding

Local Outgoing Prefix Outgoing Next Hop Bytes

Label Label or ID Interface Switched
24119 Pop 20.20.20.1/32 Hu0/9/0/0 191.31.1.90 2170204180148
PE2 :

Router#show mpls forwarding

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
24031 Aggregate vrfl601: Per-VRF Aggr[V] \

vrfl601 11124125835

ToF—LA ($5X) DR
« LDP A N—HEHEAS TN END R A A= TR SN TN D1 E D D EHR L ET,

Router-PEl#show mpls ldp neighbor
Peer LDP Identifier: 16.16.16.1:0
TCP connection: 16.16.16.1:47619 - 13.13.13.1:646
Graceful Restart: No
Session Holdtime: 180 sec
State: Oper; Msgs sent/rcvd: 40395/35976; Downstream-Unsolicited
Up time: 2w2d
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LDP Discovery Sources:

IPv4: (1)
hundredGigE 0/9/0/0

IPv6: (0)

Addresses bound to this peer:

IPv4d: (6)
10.64.98.32 87.0.0.2 88.88.88.14 50.50.50.50
178.0.0.1 192.1.1.1

IPv6: (0)

*FIBN TNV DOEFHEZITHS> TNBENE I NEHRELET,

Router-PEl#show mpls forwarding

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
24036 Pop 16.16.16.1/32 Hu0/9/0/0 191.22.1.2 293294
24037 24165 18.18.18.1/32 Hu0/9/0/0 191.22.1.2 500
24039 24167 20.20.20.1/32 Hu0/9/0/0 191.22.1.2 17872433

24167 20.20.20.1/32 Hu0/9/0/0 191.22.3.2 6345
24041 Aggregate vrfl601: Per-VRF Aggr[V] \

vrfle01 7950400999

N=R 2T DTN FEHENTWNENE I DEMERLET,

Router-PEl#show mpls forwarding labels 24001 hardware egress

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
24039 24167 20.20.20.1/32 Hu0/9/0/0 191.22.1.2 N/A

24167 20.20.20.1/32 Hu0/9/0/0 191.22.3.2 N/A
Show-data Print at RPLC
LEAF - HAL pd context
sub-type : MPLS, ecd marked:0, has collapsed 1di:0
collapse bwalk required:0, ecdv2 marked:0
Leaf H/W Result:
Leaf H/W Result on NP:0
Label SwitchAction EgressIf Programmed
24039 0 (054 200185 Programmed
nrLDI eng ctx:
flags: 0x101, proto: 2, npaths: 0, nbuckets: 1
1di_tbl idx: 0xc37e40, ecd ref cft: O
pbts 1di tbl idx: 0x0, fastnrldi:0x0
NR-LDI H/W Result for path 0 [index: 0xc37e40 (BE), common to all NPs]:

ECMP Sw Idx: 12811840 HW Idx: 200185 Path Idx: O

NR-LDI H/W Result for path 1 [index: Oxc37e4l (BE), common to all NPs]:
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ECMP Sw Idx: 12811841
SHLDI eng ctx:

flags: 0x0, shldi t
SHLDI HW data
Unable to get
SHLDI HW data
Unable to get

for path
HW NRLDT
for path
HW NRLDT
TX H/W Result for NP:0
Next Hop Data

Next Hop Valid:

Next Hop Index:
Egress Next Hop IF:
Hw Next Hop Intf:

HW Port:

Next Hop Flags:

Next Hop MAC:

NHINDEX H/W Result for

HW Idx: 200185 Path Idx: 1

bl idx: 0, num entries:0

MPLS L 1 ¥ 3VPN x|

0 [index: 0 (BE)] (common to all NPs):
Element rc: 1165765120NRLDI Idx: O
1 [index: 0x1 (BE)] (common to all NPs):
Element rc: 1165765120NRLDI Idx: 1
(index: 0x187a0 (BE)):

YES

100256

100047

606

0

COMPLETE

edaa.5d9%.5f2e
NP:0 (index: 0 (BE)):

NhIndex is NOT required on this platform

NHINDEX STATS: pkts 0, bytes 0 (no stats)

RX H/W Result on NP:0 [Ad] ptr:0x40 (BE)]:

Rx-Adj is NOT

required on this platform

TX H/W Result for NP:0 (index: 0x189%a8 (BE)):
Next Hop Data

Next Hop Valid: YES

Next Hop Index: 100776

Egress Next Hop IF: 100208

Hw Next Hop Intf: 607

HW Port: 0

Next Hop Flags: COMPLETE

Next Hop MAC: ed4aa.5d%a.5f2d
NHINDEX H/W Result for NP:0 (index: 0 (BE)):

NhIndex is NOT required on this platform

NHINDEX STATS: pkts 0, bytes 0 (no stats)

RX H/W Result on NP:0 [Ad] ptr:0x40 (BE)]:
Rx-Adj is NOT required on this platform

F—/\—L 4 (L3VPN) D#E:R

12

A INAV.

* BGP R A N—HER N ENENDRA /N— ) — FTHLEN TV DN E D D EiER LET,

. Cisco NCS 560

Router-PEl#show bgp summary

BGP router identifier 13.13.13.1,
BGP generic scan interval 60 secs
Non-stop routing is enabled

BGP table state: Active
Table ID: 0xe0000000

local AS number 2001

RD version: 18003

21)—X)b—7%2 (I0SXR''—R66x) LBYPNIV T4 FalL—>a> HAFK
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BGP main routing table version 18003

BGP NSR Initial initsync version 3 (Reached)
BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

BGP is operating in STANDALONE mode.

Process RcvTblVer bRIB/RIB LabelVer ImportVer SendTblVer StandbyVer
Speaker 18003 18003 18003 18003 18003 0
Neighbor Spk AS MsgRcvd MsgSent TblVer 1InQ OutQ Up/Down St/PfxRcd
21.21.21.1 0 2001 19173 7671 18003 0 0 1d07h 4000
192.13.2.149 0 7001 4615 7773 18003 0 0 09:26:21 125

BGP /L— hI3T RANZ A XE, FEEINTZNE I PEHERLET,

Router-PEl#show bgp vpnv4 unicast

BGP router identifier 13.13.13.1, local AS number 2001
BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0x0 RD version: 0

BGP main routing table version 305345

BGP NSR Initial initsync version 12201 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

Status codes: s suppressed, d damped, h history, * valid, > best

i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete
Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 2001:1601 (default for vrf vrfle01l)
*> 20.13.1.1/32 192.13.26.5 0 7501 i
*> 20.13.1.2/32 192.13.26.5 0 7501 i
*>i20.23.1.1/32 20.20.20.1 100 0 6553700 11501 i
*>120.23.1.2/32 20.20.20.1 100 0 6553700 11501 i

*BGP 7~V AR L ET,

Router-PEl#show bgp label table

Label Type VRF/RD Context
24041 IPv4 VRF Table vrfl601 -

24042 IPv4 VRF Table vrfl602 -

= EBENEND VRFIZF T 2 — RENTNDNE I DEHERLET,

Router-PEl#show cef vrf vrflé601l 20.23.1.1
20.23.1.1/32, version 743, internal 0x5000001 0x0 (ptr 0x8£f932174) [1], 0x0
(0x8fa99990), 0xal08 (0x8f9fbab8)
Updated Apr 20 12:33:47.840
Prefix Len 32, traffic index 0, precedence n/a, priority 3

via 20.20.20.1/32, 3 dependencies, recursive [flags 0x6000]

path-idx 0 NHID 0x0 [0x8c0e3148 0x0]

recursion-via-/32

next hop VRF - 'default', table - 0xe0000000

next hop 20.20.20.1/32 via 24039/0/21

next hop 191.23.1.2/32 Hu0/0/1/1 labels imposed {24059 24031}
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. ASBR T IPvd JL— k3 & U MPLS 5 X)L %35#29 % MPLS VPN Inter-AS Z {3 2 M D BE Y R T LRBIAD VPN 1 DR

HIEHRER/AR

A URT T ay TN EHIERRE T NNE DB TOHENTEY, UL AT 407
N L3VPNICH L TR ENTWEMNE I AR L £,

Router-PE2#show mpls lsd forwarding
In_Label, (ID), Path Info: <Type>
24030, (IPv4, 'default':4U, 13.13.13.1/32), 5 Paths
1/1: IPv4, 'default':4U, Hu0/9/0/0, nh=191.31.1.93, 1bl=24155,
flags=0x0, ext flags=0x0
24031, (VPN-VRF, 'vrflée01':4U), 1 Paths
1/1: PopLkup-v4, 'vrfle0l':4U, ipv4
24032, (VPN-VRF, 'vrflée02':4U), 1 Paths
1/1: PopLkup-v4, 'vrfle02':4U, ipv4

*FIB N7~ NVOEH 22 T TWDHE ) e LET,

Router-PE2#show mpls forwarding

Local Outgoing Prefix Outgoing Next Hop Bytes

Label Label or ID Interface Switched

24019 Pop 18.18.18.3/32 Hu0/0/1/0Hu0/9/0/0 191.31.1.89 11151725032
24030 24155 13.13.13.1/32 Hu0/9/0/0 191.31.1.89 3639895

24031 Aggregate vrfl601l: Per-VRF Aggr[V] \
vrfl601 32167647049

ASBR T IPv4 )L— B KLU MPLS S RJLEZ S 5 MPLS VPN Inter-AS
ZHERATHEHROBEED X T LBIAD VPN EHGEDIRH

Y

GE) ZokvZi 3%, Inter-ASover IP F o /L OBEAITITHEA S EE A,

T ROX AT OFEERLET,

IPvd)L— FE XU MPLS SAR)LEZHET S ASBR DERTE

WIZ, IPv4 b— FEB L ONMPLS 7 XV 2T 5 BV AT AR LV—4 (ASBR) Z#ET
L% R LUET,
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% TE

Router# configure

Router (config) #router bgp 500

Router (config-bgp) #address-family ipv4 unicast
Router (config-bgp-af) #allocate-label all

Router (config-bgp-af) #neighbor 16.1.1.1

Router (config-bgp-nbr) #remote-as 100

Router (config-bgp-nbr) #address-family ipv4 labeled-unicast
Router (config-bgp-nbr-af) #route-policy pass-all in
Router (config-bgp-nbr-af) #route-policy pass-all out
Router (config-bgp-nbr-af) #commit

RfTarvIJ4F¥al—ay
router bgp 500
bgp router-id 60.200.11.1
address-family ipv4 unicast
allocate-label all
|
neighbor 16.1.1.1
remote-as 100
address-family ipv4 labeled-unicast
route-policy PASS-ALL in

route-policy pass-all out
|

e

aits

Router#show bgp ipv4 labeled-unicast

BGP router identifier 60.200.11.1, local AS number 500
BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0xe0000000 RD version: 10

BGP main routing table version 10

BGP NSR Initial initsync version 6 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

Status codes: s suppressed, d damped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.200.1.1/32 16.1.1.1 0 0 100 7
* 66.161.1.1 0 0 100 7
*>10.200.2.1/32 16.1.1.1 5 0 100 7
* 66.161.1.1 5 0 100 7
*>10.200.5.1/32 16.1.1.1 11 0 100 7
* 66.161.1.1 11 0 100 7
*> 10.200.6.1/32 16.1.1.1 4 0 100 7
* 66.161.1.1 4 0 100 7
*> 60.200.11.1/32 0.0.0.0 0 32768 ?
*>160.200.12.1/32 60.200.12.1 0 100 07
*>160.200.13.1/32 60.200.13.1 0 100 07

Router#show bgp ipv4 labeled-unicast 10.200.1.1
BGP routing table entry for 10.200.1.1/32

Versions:
Process PRIB/RIB SendTblVer
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Speaker 31 31
Local Label: 64006

Paths: (2 available, best #1)
Advertised to peers (in unique update groups) :
60.200.12.1
Path #1: Received by speaker 0
Advertised to peers (in unique update groups) :
60.200.12.1
100
16.1.1.1 from 16.1.1.1 (10.200.1.1)
Received Label 3
Origin incomplete, metric 0, localpref 100, valid, external, best, group-best,
multipath, labeled-unicast
Received Path ID 0, Local Path ID 0, version 31
Origin-AS validity: not-found

Router#show cef vrf default ipv4 10.200.1.1
10.200.1.1/32, version 161, internal 0x5000001 0x0O (ptr 0x8910c440) [1], 0x0 (0x87£73bc0),
0xa00 (0x88£40118)
Updated May 3 18:10:47.034
Prefix Len 32, traffic index 0, precedence n/a, priority 4
Extensions: context-label:64006
via 16.1.1.1/32, 3 dependencies, recursive, bgp-ext, bgp-multipath [flags 0x60a0]
path-idx 0 NHID 0x0 [0x889e55a0 0x87b494b0]
recursion-via-/32
next hop 16.1.1.1/32 via 16.1.1.1/32
local label 64006
next hop 16.1.1.1/32 Te0/0/1/4/2 1labels imposed {ImplNull ImplNull}
via 66.161.1.1/32, 3 dependencies, recursive, bgp-ext, bgp-multipath [flags 0x60a0]
path-idx 1 NHID O0x0 [0x89113870 0x87b493e8]
recursion-via-/32
next hop 66.161.1.1/32 via 66.161.1.1/32
local label 64006
next hop 66.161.1.1/32 BEl61 labels imposed {ImplNull ImplNull}
Router#

BEEav R
« allocate-label all

* address-family ipv4 labeled-unicast

VPN-IPv4 )L— h ZRIT HEDICIL—F UT LI B ERET S

I, v VFRy FE2MEHLUTVPNIPVA L — MERHAT D X5 — b ) 7 L7 ZERET
HHERLET, I T, BEREVYAT A (AS) MTRI ARy 7 IERIBS LOVPN 7L
DHERF SN D KO ITHEL £,

REH

Router# configure

Router (config)# router bgp 500

Router (config-bgp) # neighbor 10.200.2.1

Router (config-bgp-nbr) # remote-as 100

Router (config-bgp-nbr) # ebgp-multihop

Router (config-bgp-nbr) # update-source loopback0
Router (config-bgp-nbr) # address-family vpnv4 unicast
Router (config-bgp-nbr-af) # route-policy pass-all in
Router (config-bgp-nbr-af)# route-policy pass-all out
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Router (config-bgp-nbr-af)# next-hop-unchanged
Router (config-bgp-nbr)# address-family vpnvé unicast
Router (config-bgp-nbr-af)# route-policy pass-all in
Router (config-bgp-nbr-af)# route-policy pass-all out
Router (config-bgp-nbr-af)# next-hop-unchanged

FTarvIq4F¥alL—ay

Router#show run router bgp 500
router bgp 500
bgp router-id 60.200.13.1
address-family ipv4 labeled-unicast
allocate-label all
|
address-family vpnv4 unicast
|
address-family ipv6 unicast
|
address-family vpnv6 unicast
|
neighbor 10.200.1.1
remote-as 100
ebgp-multihop 255
update-source Loopback0
address-family vpnv4 unicast
route-policy PASS-ALL in
route-policy PASS-ALL out
next-hop-unchanged
|
address-family vpnv6 unicast
route-policy PASS-ALL in
route-policy PASS-ALL out

next-hop-unchanged
|

S
Routerf#show cef vrf vrf2001 ipv4 111.1.1.2/32 hardware egress location0/RP0/CPUO
111.1.1.2/32, version 39765, internal 0x5000001 0x0 (ptr 0x9f4d326c) [1], 0x0 (0xa0263058),
0x808 (0x899285b8)
Updated Oct 27 10:58:39.350
Prefix Len 32, traffic index 0, precedence n/a, priority 3
via 10.200.1.1/32, 307 dependencies, recursive, bgp-ext [flags 0x6020]
path-idx 0 NHID 0x0 [0x89a59100 0x0]
recursion-via-/32
next hop VRF - 'default', table - 0xe0000000
next hop 10.200.1.1/32 via 69263/0/21
next hop 63.13.1.1/32 Te0/3/0/17/0 labels imposed {24007 64007 64023}

LEAF - HAL pd context
sub-type : IPV4, ecd marked:0, has collapsed 1di:0
collapse bwalk required:0, ecdv2 marked:0
HW Walk:
LEAF:
PI:0x9f4d326c PD:0x9f4d3304 Rev:3865741 type: O
FEC handle: 0x890c0198

LWLDI:
PI:0xa0263058 PD:0xa0263098 rev:3865740 p-rev: 1ldi type:0
FEC hdl: 0x890c0198 fec index: 0x0(0) num paths:1, bkup: 0

REC-SHLDI HAL PD context
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ecd marked:0, collapse bwalk required:0, load shared 1b:0

RSHLDTI:
PI:0x9f17bfd8 PD:0x9f17c054 rev:0 p-rev:0 flag:0xl
FEC hdl: 0x890c0198 fec index: 0x20004fa6(20390) num paths: 1
Path:0 fec index: 0x20004fa6(20390) DSP fec index: 0x2000120e(4622)
MPLS Encap Id: 0x400138le

LEAF - HAL pd context
sub-type : MPLS, ecd marked:0, has collapsed 1di:0
collapse bwalk required:0, ecdv2 marked:0
HW Walk:
LEAF:
PI:0x89a59100 PD:0x89a59198 Rev:3864195 type: 2
FEC handle: (nil)

LWLDI:

EOSO/1 LDI:

PI:0xb9%a51838 PD:0xb9%a51878 rev:3864192 p-rev: 1ldi type:0

FEC hdl: 0x890c0818 fec index: 0x20004fa2(20386) num paths:1, bkup: 0

DSP fec index:0x2000120e (4622)

Path:0 fec index: 0x20004fa2(20386) DSP fec index:0x2000120e(4622)
MPLS encap hdl: 0x400145ed MPLS encap id: 0x400145ed Remote: 0

IMP LDI:

PI:0xb9%a51838 PD:0xb9%a51878 rev:3864192 p-rev:

FEC hdl: 0x890cO0b58 fec index: 0x20004fa0(20384) num paths:1

Path:0 fec index: 0x20004fa0(20384) DSP fec index: 0x2000120e(4622)
MPLS encap hdl: 0x400145ec MPLS encap id: 0x400145ec Remote: 0

REC-SHLDI HAL PD context
ecd marked:0, collapse bwalk required:0, load shared 1b:0

RSHLDT:
PI:0xb7e387£f8 PD:0xb7e38874 rev:0 p-rev:0 flag:0xl
FEC hdl: 0x890c0e98 fec index: 0x20004£f9e(20382) num paths: 1
Path:0 fec index: 0x20004f9%9e (20382) DSP fec index: 0x2000120e(4622)

LEAF - HAL pd context
sub-type : MPLS, ecd marked:0, has collapsed 1di:0
collapse bwalk required:0, ecdv2 marked:0
HW Walk:
LEAF:
PI:0x89a59028 PD:0x89a590c0 Rev:31654 type: 2
FEC handle: (nil)

LWLDI:
PI:0x8c69clc8 PD:0x8c69c208 rev:31653 p-rev:31652 1di type:5
FEC hdl: 0x8903a718 fec index: 0x0(0) num paths:1, bkup: 0O
Path:0 fec index: 0x0(0) DSP:0x0
IMP LDI:
PI:0x8c69clc8 PD:0x8c69c208 rev:31653 p-rev:31652
FEC hdl: 0x8903aa58 fec index: 0x2000120e(4622) num paths:1
Path:0 fec index: 0x2000120e(4622) DSP:0x518
MPLS encap hdl: 0x40013808 MPLS encap id: 0x40013808 Remote: 0

SHLDT:
PI:0x8af02580 PD:0x8af02600 rev:31652 dpa-rev:66291 flag:0x0
FEC hdl: 0x8903a718 fec index: 0x2000120d(4621) num paths: 1 bkup paths: 0
p-rev:2373
Path:0 fec index: 0x2000120d(4621) DSP:0x518 Dest fec index: 0x0(0)

TX-NHINFO:

PD: 0x89bf94f0 rev: 2373 dpa-rev: 9794 Encap hdl: 0x8a897628
Encap id: 0x40010002 Remote: 0 L3 int: 1043 npu mask: 4
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EEa<w R
* address-family vpnv4 unicast
» allocate-label all
* ebgp-multihop

* next-hop-unchanged

ASATYE—FIL—FERMTBIL—F JUITLYZDERTE

Wiz, —hr U 7L 27% (RR) B, BEVAT AERL—Z0LEE LZIPvdaL— FB XD
T)VE, BEVAT ARNO T RN X — Y (PE) —HICKBTE L L2127 56%
RLET, 2. ASBRBLIURPEZRRDAL—F U TLIRZ 754 T e LTw—2F
L2 L THEBINET,

= EH

Router#configure

Router (config) #router bgp 500

Router (config-bgp) #address-family ipv4 unicast

Router (config-bgp-af) #allocate-label all

Router (config-bgp-af) #neighbor 60.200.11.1

Router (config-bgp-nbr) #remote-as 500

Router (config-bgp-nbr) #update-source loopback0

Router (config-bgp-nbr) #address-family ipv4 labeled-unicast
Router (config-bgp-nbr-af) #route-reflector-client

Router (config-bgp-nbr-af) #neighbor 60.200.12.1

Router (config-bgp-nbr) #remote-as 500

Router (config-bgp-nbr) #update-source loopback0

Router (config-bgp-nbr) #taddress-family ipv4 labeled-unicast
Router (config-bgp-nbr-af) #route-reflector-client

Router (config-bgp-nbr) #taddress-family vpnv4 unicast

Router (config-bgp-nbr-af) #route-reflector-client

EfTarvIJ4F¥al—vav

Router#show run router bgp 500

router bgp 500

bgp router-id 60.200.13.1
address-family ipv4 unicast
allocate-label all

|

address-family vpnv4 unicast
|
neighbor 60.200.11.1
remote-as 500
update-source Loopback0
|
address-family ipv6 labeled-unicast
route-reflector-client
|
address-family vpnvé unicast
|
!
neighbor 60.200.12.1
remote-as 500
update-source Loopback0

Cisco NCS560 ') —X JL—#% (I0SXR!'J—R66x) LBWYPNI VT s Fal—2av HA K .



MPLS L 1 ¥ 3VPN x|
B AsBR T VPN-IPVa 7 LR £ 5 MPLS VPN Inter-AS % /S HHHD B Y R 7 LRI~ VPN G DIR

address-family ipv4 labeled-unicast

route-reflector-client
|

address-family vpnv4 unicast

route-reflector-client
|

ASBR TVPN-IPv4 7 K L X # 3 #: 9 %5 MPLS VPN Inter-AS Z#{£ 9 548
#HOBEY AT LBAD VPN EHEEDIRME

T OE A DOFEERLET,

IP > RJLTVPN-IPVA 7 KL R ZXH#9 5 ASBR DETE

NHAR—F— =17 xA 7u bha) (eBGP) BV AT LERL—% (ASBR) %, fhod
HEES AT AL VPN-IPV4 /L— b BT D XD ICRET D101, ROEEEZFEITLET,

FIEDHE
1. configure
2. router bgp autonomous-system-number
3. address-family { ipv4 tunnel }
4. address-family { vpnv4 unicast }
5. neighbor ip-address
6. remote-as autonomous-system-number
7 address-family { vpnv4 unicast }
8. route-policy route-policy-name { in }
9. route-policy route-policy-name { out }
10. neighbor ip-address
11.  remote-as autonomous-system-number
12. update-source type interface-path-id
13. address-family { ipv4 tunnel }
14. address-family { vpnv4 unicast }
15. commit =~ NE/-|dend 2~ FEHEHLET,
F g 0 ¥ 48

ATv 71  configure
f5i

RP/0/RP0/cpu 0: router# configure

XRarv7 4Fal—arE— Rt LET,

AT w72  router bgp autonomous-system-number
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ATvT3

ATy Th

ATvT6

ATvF1

ATvT8

IP k> LT VPN-IPVE 7 K L2 %5588 5 ASBR 0% ]

1

RP/0/RP0/cpu 0: router (config)# router bgp 120
RP/0/RP0/cpu 0: router (config-bgp) #

RN—F ==V =A7n bz (BGP) REE— FEFIMLES, ZOF— FTiE, BGPA—T 1~
7 TR AERETEET,

address-family { ipv4 tunnel }

i) :

RP/0/RPO/cpu 0: router (config-bgp)# address-family ipv4 tunnel
RP/0/RPO/cpu 0: router (config-bgp-af)#

IPv4 Fo RV T RLA 773U ARELET,

address-family { vpnv4 unicast }

1

RP/0/RP0/cpu 0: router (config-bgp-af)# address-family vpnv4 unicast

VPNvA 7 FL A 77 IV ERELET,

neighbor ip-address
il -

RP/0/RPO/cpu 0: router (config-bgp-af)# neighbor 172.168.40.24
RP/0/RPO/cpu 0: router (config-bgp-nbr) #

N—HEBGPNLV—T 4 L T DRANR—REET—FIZLT, XA X—=DIP7T KL & 172.168.40.24 % ASBR
eBGP ET & L THRELET,

remote-as autonomous-system-number

fl

RP/0/RP0/cpu 0: router (config-bgp-nbr)# remote-as 2002

FAN=FAER L, EOFRAN—% VE— FEREV AT LAFZICH Y L TET,
address-family { vpnv4 unicast }

1 -

RP/0/RP0/cpu 0: router (config-bgp-nbr)# address-family vpnv4 unicast
RP/0/RP0/cpu 0: router (config-bgp-nbr-af)#

VPNv4 7 RL A 77 I U ZRELET,
route-policy route-policy-name { in }

1 -

RP/0/RPO/cpu 0: router (config-bgp-nbr-af)# route-policy pass-all in

BGP # A N—OZEINDT v 7T — M, =T 47 RV v—%@ALET,
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B r o vPNIPu 7 LR ESBT 5 ASBR OB E

ATvT9

ATv 710

ATy TN

ATy 12

ATy 713

ATvT14

o b— N R U — DA E EFRT D 72D route-policy-name 51 = LET, HITIE, Lv— K KY
DA HIN pass-all & L TERINL TSI EARLET,
AN R N—= DR = EETHEOICin T U= FeEHLET,
route-policy route-policy-name { out }

1

RP/0/RP0/cpu 0: router (config-bgp-nbr-af)# route-policy pass-all out

BGP XA RXR—NOEEINT v T — M, =T 47 R o—%wALFET,

s b— kR —DL4HIEEFRT D T2\ route-policy-name 512 L £, #HITIE, +— KK
DN pass-all L LTERSNTNWDZ EARLET,
e T UMY UR A= DRY —%ERTDHEOIC out ¥—U— REHEHLET,

neighbor ip-address
I

RP/0/RPO/cpu 0: router (config-bgp-nbr-af)# neighbor 175.40.25.2
RP/0/RPO/cpu 0: router (config-bgp-nbr) #

N—H2 % BGPIL—T 4 VT DRAN—FEE—RIZLT, XA/N—DIP 7 KL A 175.40.25.2 % VPNv4
iBGPET & LCHRELET,

remote-as autonomous-system-number

1 -

RP/0/RP0/cpu 0: router (config-bgp-nbr)# remote-as 2002

FAN—FAER L, TDORAN—% ) E— AR AT AEFICE Y ETET,

update-source type interface-path-id

1

RP/0/RP0/cpu 0: router (config-bgp-nbr)# update-source loopback0

BGP v av®, HEDA L X —T2A ADTTAYIPT RLAZa—)L T RLA L LTHER
TEDHEIICLET,
address-family { ipv4 tunnel }

1 -

RP/0/RP0/cpu 0: router (config-bgp-nbr)# address-family ipv4 tunnel
RP/0/RP0/cpu 0: router (config-bgp-nbr-af)#

IPvd >RV T RLA 77 I U EZRELET,
address-family { vpnv4 unicast }

1

RP/0/RP0/cpu 0: router (config-bgp-nbr-af)# address-family vpnv4 unicast
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ASBR E7~DZ 4T 4 vy L—t0EE ||

VPNv4 7 KL A 77 IV ERELET,

RATY 715 commit 2~ KE7z|Zend 2~ REMHHLET,
commit : REDEHEEZRFL, a7 4 Falb—varkyia AlBEDET,
end : ROWTNNDT 7 v a r2FTTHI Lea—PIZERLET,

e [Yes] : REAHLZMRAFL, a7 4Falb—rarwyiaraTLET,
¢[No]: REAFZaIy MEFlcar7 s Fal—rarkvyvarazi&kTLET,
[Cancel] : REAHZ Iy MEFIZ, 2074 Fa2b—Tar T RNIHEED ET,

ASBREZ7~ADARZA T4 V9 IL—FDXE
ASBR ETIVWZAXT 4 w7 N— FERET DL, ROEEEFITLET,

FIEDHE

1. configure

2. router static

3. address-family ipv4 unicast

4. A.B.C.D/length next-hop

5. commit 2~ RE/zldend =2~ REFHLET,
F gD F%H

AT v 71 configure
il -

RP/0/RPO/cpu 0: router# configure

XRav74F¥al—varE— Rl ET,

2T w72 router static
1 :

RP/0/RP0/cpu 0: router (config)# router static
RP/0/RPO/cpu 0: router (config-static)#

N—B ZAET 4y arT fFal—varET—RNeRBLET,
AT w73 address-family ipv4 unicast
i

RP/0/RP0O/cpu 0: router (config-static)# address-family ipv4 unicast
RP/0/RPO/cpu 0: router (config-static-afi)#
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B Ecnos 8o 27 LRTUPN L— F £ 5 EBGP L—7 ¢ L 5 DRE

IPvd7 RLA 773V % A X—T /I LET,

AT v 74 A.B.C.D/length next-hop
1

RP/0/RPO/cpu 0: router (config-static-afi)# 10.10.10.10/32 10.9.9.9

BHN—Z DT FLAEZANLET IPE VT Xy b AT 25T ,

ATY S5 commit 2~ FE/lZend 2~ FEEHALET,
commit : REDEELFFEL., a7 4 FXalb—aryia MlEBEzY F9,
end : ROWTNDDT 7 v aruwF 7452 Laa—W|cERLET,
o [Yes] : RELEHZRFEL, a7 4 Fal—varbyia kT LET,
*[No]: HEAEZ2I Yy METICary 74 X¥al—rvarkyia 28T LET,
o [Cancel] : REALAEZaI v METIZ, 274 Fa2lb—ar T—RIIEEDET,

EARDY TEES R T AT VPN L— F £5%HT % EBGP L—7 1 L5 DBE

HAENOYVTHEV AT A TVPN /Lb— M 2T B4R —F — F— o =A 7u hai
(eBGP) N—T 4 VT HRETHITIE, ROEEEZFEITLET,

\}

GE)  VPN-IPv4 eBGP A /X—D KA k Jb— Rk RMid /L— 2 35 LUV PE /L—# |2 (Interior Gateway
Protocol (IGP) ZfHfH L C) fmiESND L 5T 5I21E, #HA eBGP (CEBGP) /L—#% O IGP
BX E 5647 C redistribute connected =~ > K% 57 L £7°, Open Shortest Path First (OSPF) #%
ERT 5846,  [redistribute connected] 7 % > MM {FFET S CEBGP A ¥ —7 = A AT
OSPF 7 ANAZNIENTWARNWI L 2R L 7,

FIRDHE

configure

router bgp autonomous-system-number

bgp confederation peers peer autonomous-system-number
bgp confederation identifier autonomous-system-number
address-family vpnv4 unicast

neighbor ip-address

remote-as autonomous-system-number

address-family vpnv4 unicast

©ENDGOHWN A

route-policy route-policy-name in

-
°

route-policy route-policy-name out

- )
N—\

next-hop-self
commit 2~ RE=({Tend 2~ FEHEHLET,
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ATy T

ATy T3

ATv74

ATy T5

ATvT6

BEADY TEES R T LRITVPN L— k3587 5 EBGP L—7 1 v 5 0%z [

configure

1 -

RP/0/RPO/cpu 0: router# configure

XRar74Falb—rar E—FNahnLEd,
router bgp autonomous-system-number

1

RP/0/RP0/cpu 0: router (config)# router bgp 120
RP/0/RP0O/cpu 0: router (config-bgp)#

BGP 27 4 FXalb—raryE—REBLET, ZOF—RFRTIEBGP V—T 4 7 Tk AERE
TEET,

bgp confederation peers peer autonomous-system-number

fil
RP/0/RPO/cpu 0O: router (config-bgp)# bgp confederation peers 8
HAICRT T ORI AT AEGERELET,

bgp confederation identifier autonomous-system-number

i -
RP/0/RP0/cpu 0: router (config-bgp)# bgp confederation identifier 5
WA D QAR AT LAEFESEHELET,

address-family vpnv4 unicast

1 -

RP/0/RP0O/cpu 0: router (config-bgp)# address-family vpnv4 unicast
RP/0/RP0/cpu 0: router (config-bgp-af)#

VPNv4 7 FL 2 77 IV aRELET,
neighbor ip-address
5l

RP/0/RP0/cpu 0: router (config-bgp-af)# neighbor 10.168.40.24
RP/0/RP0/cpu 0: router (config-bgp-nbr) #
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B Ecnos 8o 27 LRTUPN L— F £ 5 EBGP L—7 ¢ L 5 DRE

N—H % BGP —F 4 LV T DFIRANR—BEET— RIZL T, ZAN—DIP 7 FL 2 10.168.40.24 % BGP
BT ELTRELET,

ATw 1  remote-as autonomous-system-number

1

RP/0/RP0/cpu 0: router (config-bgp-nbr)# remote-as 2002

AAN—ZAEE L, EORAN—%Z U E— FHBEV AT LEFIZHID Y TES,
ATv 78  address-family vpnv4 unicast

1 -

RP/0/RP0/cpu 0: router (config-bgp-nbr)# address-family vpnv4 unicast
RP/0/RP0/cpu 0: router (config-bgp-nbr-af)#

VPNv4 7 KL A 77 I U Z2&ELET,
AT w79 route-policy route-policy-name in

1

RP/0/RP0/cpu 0: router (config-bgp-nbr-af)# route-policy In-Ipv4 in

BGP XA N—=mbXZESNLT v 77— M, V=T 47 R =@M LET,
AT v 710 route-policy route-policy-name out

1 -

RP/0/RPO/cpu 0: router (config-bgp-nbr-af)# route-policy Out-Ipv4 out

BGP RA /N—IZ7 RNIAXSNDT v 7T — M, =T 4 7 RY =@M LET,
AT v 711 next-hop-self

1

RP/0/RP0/cpu 0: router (config-bgp-nbr-af)# next-hop-self

RITANKRy THEET 4 8—7 ML, BGPT v 7T — FDOFXR I A MRy 7 74—/ Rica—¥EY
DT RV ADFAZFFA LET,
RATY 712 commit 2~ KE7z|dend 2~ REMFHALET,
commit : XEDEHEZMRFEL, a7 4 Fal—Tarbyra il E 9,
end : ROWTNINDT 72 a s aF74 52 Laa—PFICERLET,
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o [Yes] : REELHLEZRIFL, 274 FXal—varbyralzTLET,
o[Nol : REAZFZaIy hETIZar7sFal—varvyiraryszihkrLET,
[Cancel] : REAHZ Iy METIC, a0 T4 Fab—Tar T RNIHEED £,

ASBR ;&4 TO MPLS (5 DR TE

BELIEA VX —T o ATHEVAT AERL—% (ASBR) #4& (BGP W) ~® MPLS #5
EEBRETDHITIE, ROEEEZFEITLET,

%,

GE) DREIX, A v F—7 = A ZAEHEM T DN E TSRS T DO X L EEHx 2800 L
iﬁo_n I, (FAFERYTF AL AZLAT) BGP B LDPIZ L > THEIMIZY 54 F&2 A
VARV LABRWEIIZT B DIIHETT,

FIEDHE

1. configure

2. router bgp as-number

3. mpls activate

4. interface type interface-path-id

5. commit 2 v FEZiXend =2~ REZFEHLET,
FIED

AT v 71 configure
il -

RP/0/RP0O/cpu 0: router# configure

XRarvy74Fal—varE—KERBELET,
AT w72 router bgp as-number

1 -

RP/0/RPO/cpu 0: router (config)# router bgp 120
RP/0/RP0O/cpu 0: router (config-bgp)

BGP =2 7 4 F¥al—Yary EF—FRZ2lBLET, 2OF—RFRTIIBGPILV—TFT 47 FuvAZH/ET
xFET,

AT 73 mpls activate
i -
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RP/0/RP0/cpu 0: router (config-bgp)# mpls activate
RP/0/RP0O/cpu 0: router (config-bgp-mpls)#

BGP MPLS 7 7 7 7{biEE— F&bln L £7°,
AT 74 interface type interface-path-id

1 -

RP/0/RP0O/cpu 0: router (config-bgp-mpls)# interface hundredGigE 0/9/0/0

A B =T 2 A ATMPLS 4 32— MZLET,

ATw 75 commit 2~ KEziTend 2~ REMFHLET,
commit : REDEHLPRIFL, A 74 Falb—varyia AIBEYET,
end : RKOWTNNIDT 7 v ar# 7752 Laa—WFIZERLET,

o [Yes] : REEHZRFEL, a7 4 Fal—varbyia a7 LET,
*[No]: HEAEZ2Iy MEFICary 74 X¥al—rvarkyia 28T LET,
* [Cancel] : BEREEZ Iy MEFIC, 2T Falb—var BT FICHED T,

ASBREEEFADRET 4 ¥4 Jb— hORE
Inter-AS A ETNZAZ T 4 w7 Jb— FERET DT, ROEELZFEITLET,

FIEDHE

1. configure

2. router static

3. address-family ipv4 unicast

4. A.B.C.D/length next-hop

5. commit =~ RE7z|dend 2~ FZHEHLET,
FIEDEEH

AT v 71 configure
£

RP/0/RP0/cpu 0: router# configure

XRavy7 4 Fal—iarE—R2HBLET,
2T w72 router static
B -
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RP/0/RP0/cpu 0: router (config)# router static
RP/0/RP0/cpu 0: router (config-static)#

N—B ABT 4y arT 4 Fal—rar T— RERHBLET,
AT w73 address-family ipv4 unicast
i -

RP/0/RPO/cpu 0: router (config-static)# address-family ipv4 unicast
RP/0/RPO/cpu 0: router (config-static-afi)#

IPv4 7 LA 77 IV BAR—TNIZLET,

AT v 74 AB.C.D/length next-hop
11

RP/0/RP0/cpu 0: router (config-static-afi)# 10.10.10.10/32 10.9.9.9

WHRN—F DT RLAZANLET (IPv4 Y73y b vRA7 B2ETe)

ATv 75 commit 2~ FE/-idend 2~ FEHEHL £,
commit : EEDEHLZRFL, 2T 4 Falb—TaryraAi@lEVET,
end : RKOWTNNDT 7 v a#RTTH Laa—WIZERLET,

o [Yes] : REEHLARFEL, a0 T4 Fal—vartyiralraTLET,
e[No] : RELHA#aI v bEFICary 74 FX¥al—varvyia 28 TLET,
[Cancel] : REAEZ Iy METIZ, a7 4 Falb—Tar T—RIHEED E£T,

VRF-lite

VRF-lite (£, MPLS @72\ VRF B AR T, —¥E R Fm/ 4 ¥ —|%, VRF-lite (21 Y TEHE
THIPT RVATHEHED VPN 2V R— T F9, ZOMELZHEHT D Z & T #5D VRF
A VABR VAT N AR— T TR, ANTYR— s TEET,

VRF-lite f VX —T7 =2 A AIVLAF¥IA L E—T =2 A AL TBHIUERLY, 72, ZDA
B —T 2 A AT, EOLIRGEBED VRFIZET D Z ENTEERA, B DA 2 —
T2 A ZADFTXTNREL VPN IZBM L TWAEEIE, oo A 2 —7 A A%[F T
VRFIZEDHDH Z LN TEET,

VRF-lite D% E

2O0D VPN YA ERZENENUIZHY, ZNHDH A FAFE T PEL—ZIZERHRL TWAE 250D
HAE~w—HH LET, HRAEZ~>—IHBON—F ¢ 7T —T N EERT 5725, VRF
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ZHALET, S AX~— (72 2IE, vifl & vif2) (219D VRE 2B LT D, Th
ZNO VREIZKET HN—F DA U F—T = A AZBMLET, & VRFIZIE, MEDOL—
TAVT T=TNE FRCKHE L TRESNTZA VX —T oA ARV ET, V—FDT

=NV =T 4 T T=T NI INE DA X —T oA RAFFRREINET A, EIITK
L. VREV—FT 4 7 7T—7NZE, VREIZBIMUL7ZA V2 —T = ANFREINET, A
BT A7 V=T 47, FT2EBGPRRIP 2 EDNV—TFT 7 7 v haLziH L <TCE
TNARAEN—T 4 TERE T H PENLV—H,

SF VY, VRF-lite % EIZ1X, WOEEHX R I NEENFET,
« VRF DIERK
e AU H—T A AFTDVRF DT

=T 47 Fa k3L TO VRF OFEE

R TEHI
* VRF DERK :

Router#configure

Router (config) #vrf vrfl

Router (config-vrf) taddress-family ipv4 unicast

/* You must create route-policy pass-all before this configuration */
Router (config-vrf-af) #import from default-vrf route-policy pass-all
Router (config-vrf-af) #import route-target

Router (config-vrf-import-rt) #100:100

Router (config-vrf-import-rt) #exit

Router (config-vrf-af) #export route-target

Router (config-vrf-import-rt) #100:100

Router (config-vrf-import-rt) #exit

Router (config-vrf-import-rt) #commit

FEEIC, L—bhEZ—4 > M4 100:100 & LT vefl2 Z1E L £9°,
AR —J A ATFTDH VRF DHETE

Router#configure

Router (config) #interface HundredGigE0/9/0/0.2001

Router (config-subif) #vrf vrfl

Router (config-subif) #ipv4 address 192.0.2.2 255.255.255.252
Router (config-subif) #encapsulation dotlqg 2001

Router (config-subif) fexit

Router (config) #interface HundredGigE0/9/0/0.2000

Router (config-subif) #vrf vrf2

Router (config-subif) #ipv4 address 192.0.2.5/30 255.255.255.252
Router (config-subif) #encapsulation dotlqg 2000

Router (config-vrf-import-rt) #commit

[FEAEIZ, vifl 2 A > % —7 = A A HundredGigE 0/9/0/0.2001 (2, vif2 A X —7 = A A
HundredGigE 0/9/0/0.2000 \Z7% & L £,

cJb—F 4% FOFILTH VRF DEFE :
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Router#configure

Router (config) #router rip

Router (config-rip) #vrf vrfl

Router (config-rip-vrf) #interface HundredGigE0/9/0/0.2001
Router (config-rip-vrf-if) fexit

Router (config-rip-vrf) #interface HundredGigE0/9/0/0.2001
Router (config-rip-vrf-if) #exit

Router (config-rip-vrf) #default-information originate
Router (config-vrf-import-rt) #commit

[AAELZ vrf2 2 RIP C HundredGigE 0/9/0/0.2000 |2, vrf2 % A > % —7 = A A HundredGigE
0/9/0/1.2000 \ZE&E L £7,

EFTarvIJ4XalL—3y

/* VRF Configuration */

vrf vrfl
address-family ipv4 unicast
import route-target
100:100
|
export route-target
100:100
|
|
!
vrf vrf2
address-family ipv4 unicast
import route-target
100:100
|
export route-target

100:100
!

/* Interface Configuration */

interface HundredGigE 0/9/0/0.2001
vrf vrfl
ipv4 address 192.0.2.2 255.255.255.252

encapsulation dotlg 2001
|

interface HundredGigE 0/9/0/0.2000
vrf vrf2
ipv4 address 192.0.2.5/30 255.255.255.252

encapsulation dotlg 2000
|

interface HundredGigE 0/9/0/1.2001
vrf vrfl
ipv4 address 203.0.113.2 255.255.255.252

encapsulation dotlg 2001
|
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interface HundredGigE 0/9/0/1.2000
vrf vrf2
ipv4 address 203.0.113.5 255.255.255.252

encapsulation dotlg 2000
|

/* Routing Protocol Configuration */
router rip

interface LoopbackO

|

interface HundredGigE0/9/0/0

|

interface HundredGigE0/9/0/0.2000
|

interface HundredGigE0/9/0/0.2001
|

interface HundredGigE0/9/0/1

|

interface HundredGigEO0/9/0/1.2000
|

interface HundredGigE0/9/0/1.2001
|

vrf vrfl
interface HundredGigE0/9/0/0.2001
|
interface HundredGigE0/9/0/1.2001
|

default-information originate
|

vrf vrf2
interface HundredGigE0/9/0/0.2000
|
interface HundredGigEO0/9/0/1.2000
|

default-information originate
|

=3

aits

Router#show route vrf vrfl
Mon Jul 4 19:12:54.739 UTC

Codes: C - connected, S - static, R - RIP, B - BGP, (>) - Diversion path
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - ISIS, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, su - IS-IS summary null, * - candidate default

U - per-user static route, o - ODR, L - local, G - DAGR, 1 - LISP
A - access/subscriber, a - Application route
M - mobile route, r - RPL, (!) - FRR Backup path

Gateway of last resort is not set

203.0.113.0/24 is directly connected, 00:07:01, HundredGigE0/9/0/1.2001
203.0.113.2/30 is directly connected, 00:07:01, HundredGigE0/9/0/1.2001
192.0.2.0/24 is directly connected, 00:05:51, HundredGigE0/9/0/1.2001
192.0.2.2/30 is directly connected, 00:05:51, HundredGigE(0/9/0/1.2001

H QB Q
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Router#show route vrf vrf2
Mon Jul 4 19:12:59.121 UTC

Codes: C - connected, S - static, R - RIP, B - BGP, (>) - Diversion path
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - ISIS, L1 - IS-IS level-1, L2 - IS-IS level-2

ia - IS-IS inter area, su - IS-IS summary null, * - candidate default
U - per-user static route, o - ODR, L - local, G - DAGR, 1 - LISP

A - access/subscriber, a - Application route

M - mobile route, r - RPL, (!) - FRR Backup path

Gateway of last resort is not set

198.51.100.53/30 [120/1] wvia 192.0.2.1, 00:01:42, HundredGigE0/9/0/0.2000
203.0.113.0/24 is directly connected, 00:08:43, HundredGigE(0/9/0/1.2000
203.0.113.5/30 is directly connected, 00:08:43, HundredGigE(0/9/0/1.2000
192.0.2.0/24 is directly connected, 00:06:17, HundredGigE(0/9/0/0.2000
192.0.2.5/30 is directly connected, 00:06:17, HundredGigE0/9/0/0.2000

H Qe QWX

BEETE B
» VRF-lite (47 ~<—7")

IW—T 4 > Z{FRALT MPLS L3VPN Y—E

BITE. MPLSL3VPN #— & 2 D#iz1%|Z MPLS Label Distribution Protocol (LDP) 723 < f#if &h
TWET, MPLSLDP DbV ick 7 A b —F 4 > 7 %l LT MPLS L3VPN #—t %
BEETHILET, Ry b= b7 497DV Rar "= U ANAELE
T, BT AV MV—T 47, BET L B ERETLHZ LR MPLS T —% 7 7 F ¥ I|Z
EEEHCTXET, MPLST—% 'L — V%l T587 A N V=T 47 Xxy RU—7
TlX, LDP 721370t 75V o7 7 a b a/VFARETT, £ofbvic, IGP (IS-IS
F721X0SPF) 7BGP 7' F a/WZ Ko CTNEAMMRETEINET, Xy b= b7
haVEBERRT D 2 & TEOBIENEKIL L, e ha it OREEREBEOMNEE R TZE
THREMEEZEERM ELET, B A N b—TF 4 71X, RO MPLS X U —7 &
VLR LS Ry N =7 ERIEZFIH L, BIEA R L 7,

G AN IL—T 4 29 %4 L1= MPLS L3VPN D% E

N =P%

WICTRT Ry NU—27 > F U4 TlE, MPLSL3VPN —E X RN 7 A kN b—F ¢ T 5 f#
ALTiIEEEInNET,
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CEI - HundredGigE 0/9/0/0 — HundredGigE 0/9/0/0 - PE - HundredGigE 0/9/0/1 - HundredGigE 0/9/0/1
- P Node - HundredGigE 0/9/0/0 - HundredGigE 0/9/0/0 - PE2 - HundredGigE 0/9/0/1 - hundredGigE
0/9/0/1 - CE2

IO RRBEYTIE, CEl ECE2B2 DD HAF~<— )L—XF T, ISPIZIZ2 DD PE/NL—H,
PEI BLUPE2 &, PL—43H Y £9, RIPIL, CE/L—Z L PEDL—XBOT Y 7k
IO YR—MUMERHESNET, T7VLVEARILIGP (IS-IS £721% OSPF) F£7-1X BGP IZ k-
THEITENET, 2OV F VA TiE, OSPF #fiH L 7,

HAR < —DEEY AT L1E 65534 T, ISP OHBEY AT L 65000 L BT Vv 7 &40 E T,
N, T a— L IPvE T =T N A~DN— b DT RARZ A RE[ET2%, VREET Y 7T
HAHNENRHY ET, ISP /L—F PEl & PE2ITIX, 7 AZ~—HM® VRF (vifl601 72 &) 085
EFNTWET, PEl & PR2BFEUCAL—K =5y hax 7R =KL, AR —FLETDH,
THIEMETEHY FH A,

ORI TIR, EEESNNTWE Ry NU—2 %23 a2 b — TR0V —T Ry 7 A
H—T oA AEMBHALET,

B®E
v A N =T 4 v 7 %S LT MPLS L3VPN % IEH IR ET DI21E, RO AT LT
z)z‘gﬁ)% D 32’9‘*0

e MPLS a7 CTOEB T AL s b—TF 4 VT DOHKE (52 —)

¢ PE-CE TO 71 bzl AR — hDOEE (MPLS VPN I A ¥ ~—0D#e (17 2—3) &%
fR)

AN

«PE-PE COZ' 1 k2L P R— hOFRE (PEN—FFBLOUL— K U 7 L7 % CToO Multiprotocol
BGP O E (14 X—2) &)

MPLS a7 TODEIT AV b IIL—T 4 VT DERE

ZDOHETIE, MPLS 27 CTE AV b v—TF 4 /AT EFNEIC OV L E
T, O iFTDvW®PMﬂ~ﬂ\Pw~§\kivmﬁw~&?ﬁmﬁéﬁ%ﬁﬁb
TEITTIHLERDY £,

R E B

/* Configure Segment Routing using OSFP */

Router-PEl#configure

Router-PEl (config) # router ospf dc-sr

Router-PEl (config-ospf) #router-id 13.13.13.1

Router-PEl (config-ospf) #segment routing mpls

Router-PEl (config-ospf) #segment routing forwarding mpls
Router-PE1 (config-ospf) #mpls ldp sync

Router-PEl (config-ospf) #mpls ldp auto-config

Router-PEl (config-ospf) #segment-routing mpls sr-prefer
Router-PEl (config-ospf) #segment-routing prefix-sid-map advertise-local
Router-PEl (config-ospf) fexit

Router-PE1 (config-ospf) #area 1

Router-PEl (config-ospf-ar) #interface HundredGigE 0/9/0/0
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Router-PE1l (config-ospf-ar-if) #exit

Router-PEl (config-ospf-ar) #interface Loopback0
Router-PEl (config-ospf-ar-if) #prefix-sid index 1
Router-PEl (config-ospf-ar-if) #commit

/ * Configure segment routing global block */

Router# configure

Router (config) # segment-routing

Router (config-sr) # global-block 180000 200000
Router (config-sr) # commit

Router (config-sr) # exit

/* Configure Segment Routing using ISIS */

Router# configure

Router (config) # router isis ring

Router (config-isis) # is-type level-2-only

Router (config-isis)# net 49.0001.1921.6800.1001.00
Router (config-isis) # nsr

Router (config-isis)# distribute link-state

Router (config-isis)# nsf cisco

Router (config-isis) # address-family ipv4 unicast
Router (config-isis-af)# metric-style wide

Router (config-isis-af)# mpls traffic-eng level-1
Router (config-isis-af)# mpls traffic-eng router-id loopbackO
Router (config-isis-af)# segment-routing mpls

Router (config-isis-af)# exit

|

Router (config-isis)# interface loopback0

Router (config-isis-if) # address-family ipv4 unicast
Router (config-isis-af)# prefix-sid index 30101
Router (config-isis-af) # exit

EfTarvIJ4F¥alL—>av

PE1 :

router ospf dc-sr
router-id 13.13.13.1
segment-routing mpls
segment-routing forwarding mpls
mpls ldp sync
mpls ldp auto-config
segment-routing mpls sr-prefer
segment-routing prefix-sid-map receive
segment-routing prefix-sid-map advertise-local
|
area 1
interface HundredGigE 0/9/0/0
|
interface Loopback0

prefix-sid index 1
|

configure
segment-routing
global-block 180000 200000
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configure
router isis ring
net 49.0001.1921.6800.1001.00
nsr
distribute link-state
nsf cisco
address-family ipv4 unicast
metric-style wide
mpls traffic-eng level-1
mpls traffic-eng router-id Loopback0
segment-routing mpls
|
interface LoopbackO
address-family ipv4 unicast

prefix-sid index 30101
|

P/—F:

router ospf dc-sr
router-id 16.16.16.1
segment-routing mpls
segment-routing forwarding mpls
mpls ldp sync
mpls ldp auto-config
segment-routing mpls sr-prefer
segment-routing prefix-sid-map receive
segment-routing prefix-sid-map advertise-local
|
area 1
interface HundredGigE0/0/1/0
|
interface HundredGigEO/0/1/1
|
interface Loopback0
prefix-sid index 1
|

configure
segment-routing

global-block 180000 200000
!

configure
router isis ring
net 49.0001.1921.6800.1002.00
nsr
distribute link-state
nsf cisco
address-family ipv4 unicast
metric-style wide
mpls traffic-eng level-1
mpls traffic-eng router-id Loopback0
segment-routing mpls
|

interface Loopback0
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address-family ipv4 unicast

prefix-sid index 30102
|

PE2 :

router ospf dc-sr
router-id 20.20.20.1
segment-routing mpls
segment-routing forwarding mpls
mpls ldp sync
mpls ldp auto-config
segment-routing mpls sr-prefer
segment-routing prefix-sid-map receive
segment-routing prefix-sid-map advertise-local
|
area 0
interface HundredGigE 0/12/0/0
|
interface Loopback0
prefix-sid index 1
|

configure
segment-routing

global-block 180000 200000
!

configure
router isis ring
net 49.0001.1921.6800.1003.00
nsr
distribute link-state
nsf cisco
address-family ipv4 unicast
metric-style wide
mpls traffic-eng level-1
mpls traffic-eng router-id Loopback0
segment-routing mpls
|
interface Loopback0
address-family ipv4 unicast

prefix-sid index 30103
!

ESPEREY=]

WDE AT ZFITTHEL BT, BT AL N L—F ¢ 7 %4 L7~ MPLS L3VPN & /E % F1T
THULENRHD FT,

« MPLS VPN 7 A % < —DfE (17 ~2—3)

«PE/L—Z B LOL— K U 7 L7 % ToO Multiprotocol BGP D% E (14 ~<2—3)
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B coxo =742 %N L1 MPLS LBYPN BE DR

O A b IL—TFT 4 29 %4 L1= MPLS L3VPN X € DHEER

« AT L—H OEHEME MR L, IGPHaET UL (Z OFITIiX 64003) D72 % H3HE0N
LTWAZ LR LET,

P/—F:

Router-P#show mpls forwarding

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
64003 Pop SR Pfx (idx 0) Hu0/9/0/0 193.16.1.2 572842

PEl V— % OFHER MR L E7,
PE1 :

Router-P#show mpls forwarding

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
64001 60003 SR Pfx (idx 0) Hu0/9/0/0 191.22.1.2 532978

PE2 L — X O#FHERZMER L, VPN 7L (ZDOFITIL24031) OO 7 Z 038N T
WAZ LR LET,

PE2 :

Router-PE2#show mpls forwarding

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
24031 Aggregate vrfl601l: Per-VRF Aggr[V] \

vrfl6e01 501241

F7-. a~r REHABOFEEMA Y A MTOWTIE, MPLS L3VPN #E DR (28 <X—)
AL TLIZE N,

A4 L—rDAT I ZEEFRIT HE—/SXXGRED H

1)Lt

H—/SAGRE W 7 E/LEFTFATHT7 40 L— bk 7B bEE (B — R AT o0 THRE
DFVT 47 ARX—=AD GRE ML D5t b)) Ik, 74 L—KGREW
UL N T T v EREICZL, Tr— hebE—E2 NI LET, T—F S L— RN
TA—< U AREITA v b— "R EYAR— L, BINEhih 7L EBET 5 L O I
SNET, RIB THENMEHTERWEEIE, GRE hoXABF T LET, U IU—X632
TIEGREE XA RNV EN LIZN—T 4 VTR R— SN TWEHA, TDO7=H, GRE
BT MEDRGRERD T 7 4 v 71X GRE B 7 AAKICHS < ACL 7 4 V& 2 L Tk
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oo
ax A&

zz I}

RIS ET, GRE Fr RLD5%ET FLAZo=—%3v A N7 RLATY, +XCOGRED
Tt ACL £ AU v—< v 7 OWNTIN, HDEWIEEDOMFIZIESNTEIY KBTS
MENH Y FF, sBRIIHEROT RUA, £013/28 7V 7 4 v 7 ALMHTE 97,

GRE H—/ XA > hr E—MEEEZRET DITIE. ROX A7 #FETLET,

N2

« GRE HH—/X 2R

«GRE ®»= > k1 t°— (ECMP/UCMP)

/* GRE Single-Pass */

Router# configure

Router (config) # interface tunnel-ip30016

Router (config-if) # ipv4 address 216.1.1.1 255.255.255.0
Router (config-if) # ipvé address 216:1:1::1/64

Router (config-if) ipv6é enable

Router (config-if)# tunnel mode gre ipv4 encap

Router (config-if) # tunnel source Loopback22

Router (config-if)# tunnel destination 170.170.170.22
Router (config-if)# commit

Router (config-if) exit

#
#
#
#
#
#

/* GRE Entropy (ECMP/UCMP) */
ECMP (ISIS)

Router# configure

Router (config) # router isis core

Router (config) # apply-group ISIS-INTERFACE

Router (config-isis) # is-type level-2-only

Router (config-isis) # net 49.1111.0000.0000.002.00

Router (config-isis) # nsr

Router (config-isis)# log adjacency changes

Router (config-isis)# address-family ipv4 unicast

Router (config-isis-af)# metric-style wide metric 2

Router (config-isis-af)# mpls traffic-eng level-2-only

Router (config-isis-af)# mpls traffic-eng router-id Loopback0

Router (config-isis-af)
( )

Router (config-isis-af
I

# maximum-paths 5
# commit

/* UCMP (ISIS) */

Router# configure
Router (config) # router isis core

Router (config) # apply-group ISIS-INTERFACE

Router (config-isis)# is-type level-2-only

Router (config-isis)# net 49.1111.0000.0000.002.00
Router (config-isis) # nsr

Router (config-isis)# log adjacency changes

Router (config-isis)# address-family ipv4 unicast

Router (config-isis-af) # metric-style wide ucmp metric 2
Router (config-isis-af)# mpls traffic-eng level-2-only
Router (config-isis-af)

Router (config-isis-af)

mpls traffic-eng router-id Loopback0
maximum-paths 5

#
#
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Router (config-isis-af)# redistribute connected
Router (config-isis-af)# commit

Router (config-isis-af)# exit
I

Router# configure

Router (config) # interface Bundle-Ether3
Router (config-if) # apply-group ISIS-INTERFACE
Router (config-if) # address-family ipv4 unicast
Router (config-af
(
(

)

) # metric 20
Router (config-af)# commit
Router (config-af) # exit

Router# configure

Router (config) # interface Bundle-Etherlll
Router (config-if)# apply-group ISIS-INTERFACE
Router (config-if) # address-family ipv4 unicast
Router (config-af
(
(

)

) # metric 15
Router (config-af) # commit
Router (config-af) # exit

I
/* ECMP (OSPF) */

Router# configure

Router (config) # router ospf 3

Router (config-ospf) # nsr

Router (config-ospf) # maximum paths 5

Router (config-ospf) # address-family ipv4 unicast
Router (config-ospf-af) # area 0

Router (config-ospf-af-ar) # interface Bundle-Ether3
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Bundle-Ether4
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Bundle-Etherlll
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Bundle-Etherll2
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Loopback23
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface HundredGigE 0/9/0/0
Router (config-ospf-af-ar-if) # commit

Router (config-ospf-af-ar-if)# exit

/* UCMP (OSPF) */

Router# configure

Router (config) # router ospf 3

Router (config-ospf) # nsr

Router (config-ospf) # maximum paths 5

Router (config-ospf) # ucmp

Router (config-ospf) # address-family ipv4 unicast

Router (config-ospf-af)# area 0

Router (config-ospf-af-ar)# interface Bundle-Ether3 cost 2
(

Router (config-ospf-af-ar-if)# exit
I
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Router (config-ospf-af-ar)# interface Bundle-Ether4
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Bundle-Etherlll
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Bundle-Etherll2 cost 2
Router (config-ospf-af-ar-if)# exit

|

Router (config-ospf-af-ar)# interface Loopback23

Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface HundredGigE 0/9/0/0
Router (config-ospf-af-ar-if)# commit

Router (config-ospf-af-ar-if) # exit

/* ECMP (BGP) */
Router# configure
Router (config) # router bgp 800
Router (config-bgp) # bgp bestpath as-path multipath-relax
Router (config-bgp) # address-family ipv4 unicast
Router (config-bgp-af) # network 170.170.170.3/32
Router (config-bgp-af) # network 170.170.170.10/32
Router (config-bgp-af) # network 170.170.170.11/32
Router (config-bgp-af) # network 170.170.172.3/32
Router (config-bgp-af) # network 180.180.180.9/32
Router (config-bgp-af) # network 180.180.180.20/32
Router (config-bgp-af) # network 180.180.180.21/32
Router (config-bgp-af) # network 180.180.180.24/32
Router (config-bgp-af) # network 180.180.180.25/32
Router (config-bgp-af) # commit
|
Router# configure
Router (config) # router bgp 800
Router (config-bgp) # neighbor 4.1.1.2
Router (config-bgp-nbr) # remote-as 300
Router (config-bgp-nbr) # address-family ipv4 unicast
Router (config-bgp-nbr-af) # address-family ipv4 unicast
Router (config-bgp-nbr-af) # route-policy pass-all in
Router (config-bgp-nbr-af) # route-policy pass-all out

(

Router (config-bgp-nbr-af)# commit
|

/* UCMP (BGP) */

Router# configure

Router (config) # router bgp 800

Router (config-bgp) # bgp bestpath as-path multipath-relax
Router (config-bgp) # address-family ipv4 unicast

Router (config-bgp-af) # maximum-paths ebgp 5

Router (config-bgp-af) # network 180.180.180.9/32

Router (config-bgp-af) # network 180.180.180.20/32

Router (config-bgp-af) # network 180.180.180.21/32

Router (config-bgp-af) # network 180.180.180.24/32

Router (config-bgp-af) # network 180.180.180.25/32

( #

Router (config-bgp-af
I

)
)
)
)
)
) # commit
Router# configure

Router (config) # router bgp 800
Router (config-bgp) # neighbor 7.1.5.2

(
Router (config-bgp-nbr) # remote-as 4000
Router (config-bgp-nbr) # address-family ipv4 unicast
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Router (config-bgp-nbr-af) # address-family ipv4 unicast
Router (config-bgp-nbr-af) # route-policy TRANSITO_ IN in
Router (config-bgp-nbr-af)# route-policy pass-all out
Router (config-bgp-nbr-af) # next-hop-self

Router (config-bgp-nbr-af) # commit

|

Router# configure

Router (config) # router bgp 800

Router (config-bgp) # 4.1.111.2

Router (config-bgp-nbr) # remote-as 4000

Router (config-bgp-nbr) # address-family ipv4 unicast
Router (config-bgp-nbr-af) # address-family ipv4 unicast
Router (config-bgp-nbr-af) # route-policy TRANSITO_ IN in
Router (config-bgp-nbr-af) # route-policy pass-all out
Router (config-bgp-nbr-af) # next-hop-self

Router (config-bgp-nbr-af)# commit

/* Configure roupte policy */

Router# configure
Router (config) # route-policy TRANSITO_ IN

Router (config-rpl)# if destination in (170.170.170.24/32) then
Router (config-rpl-if)# set extcommunity bandwidth (2906:1250000)

(
(
Router (config-rpl-if) # else
Router (config-rpl-else) # pass
Router (config-rpl-else)# endif
(

Router (config-rpl) # end-policy
|

Router# configure
Router (config) # route-policy TRANSITl_IN

Router (config-rpl)# if destination in (170.170.170.24/32) then
Router (config-rpl-if)# set extcommunity bandwidth (2906:37500000

(
(
Router (config-rpl-if) # else
Router (config-rpl-else) # pass
Router (config-rpl-else) # endif
Router (config-rpl) # end-policy

TaAYI74FalL—3y

/* GRE Single-Pass configuration */

interface tunnel-ip30016

ipv4 address 216.1.1.1 255.255.255.0
ipv6 address 216:1:1::1/64

ipv6 enable

tunnel mode gre ipv4 encap

tunnel source Loopback22

tunnel destination 170.170.170.22
|

/* GRE Entropy (ECMP/UCMP) */
ECMP (ISIS)
router isis core

apply-group ISIS-INTERFACE
is-type level-2-only
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net 49.1111.0000.0000.002.00

nsr

log adjacency changes

address-family ipv4 unicast
metric-style wide

metric 2

mpls traffic-eng level-2-only

mpls traffic-eng router-id Loopback0

maximum-paths 5
|

/* UCMP (ISIS) */

router isis core

apply-group ISIS-INTERFACE
is-type level-2-only

net 49.1111.0000.0000.002.00
nsr

log adjacency changes
address-family ipv4 unicast
metric-style wide

ucmp

metric 2

mpls traffic-eng level-2-only
mpls traffic-eng router-id Loopback0
maximum-paths 5

redistribute connected

|

interface Bundle-Ether3
apply-group ISIS-INTERFACE
address-family ipv4 unicast

metric 20
|

interface Bundle-Etherlll
apply-group ISIS-INTERFACE
address-family ipv4 unicast

metric 15
|

/* ECMP (OSPF) */

router ospf 3

nsr

maximum paths 5
address-family ipv4 unicast
area 0

interface Bundle-Ether3

|

interface Bundle-Ether4

|

interface Bundle-Etherlll

|

interface Bundle-Etherll2

|

interface Loopback23

|

interface hundredGigE0/9/0/0
|

|

!

/* UCMP (OSPF) */

N

i

avrqxar—vay |
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router ospf 3

nsr

maximum paths 5

ucmp

address-family ipv4 unicast
area 0

interface Bundle-Ether3
cost 2

|

interface Bundle-Ether4

|

interface Bundle-Etherlll
|

interface Bundle-Etherll2
cost 2

|

interface Loopback23

|

interface hundredGigE0/9/0/0
|

|

|

/* ECMP (BGP) */

router bgp 800

bgp bestpath as-path multipath-relax
address-family ipv4 unicast
maximum-paths ebgp 5
network 170.170.170.3/32
network 170.170.170.10/32
network 170.170.170.11/32
network 170.170.172.3/32
network 180.180.180.9/32
network 180.180.180.20/32
network 180.180.180.21/32
network 180.180.180.24/32
network 180.180.180.25/32

|

neighbor 4.1.1.2

remote-as 300
address-family ipv4 unicast
route-policy PASS-ALL in
route-policy PASS-ALL out
next-hop-self

|

|

/* UCMP (BGP) */

router bgp 800

bgp bestpath as-path multipath-relax
address-family ipv4 unicast
maximum-paths ebgp 5

network 180.180.180.9/32

network 180.180.180.20/32

network 180.180.180.21/32

network 180.180.180.24/32

network 180.180.180.25/32
I

neighbor 7.1.5.2
remote-as 4000
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address-family ipv4 unicast

route-policy TRANSITO_ IN in

route-policy PASS-ALL out

next-hop-self

|

!

neighbor 4.1.111.2

remote-as 4000

address-family ipv4 unicast

route-policy TRANSIT1 IN in

route-policy PASS-ALL out

next-hop-self

|

|

/* Configure roupte policy */
route-policy TRANSITO_ IN

if destination in (170.170.170.24/32) then
set extcommunity bandwidth (2906:1250000)
else

pass

endif

end-policy

|

route-policy TRANSIT1 IN

if destination in (170.170.170.24/32) then
set extcommunity bandwidth (2906:37500000)
else

pass

endif

end-policy
|

e
R HIL E— RO GRE B 7B /EREMIC /> TWD Z L 2B LE T,
Router# show interfaces tunnel-ip 100
Sun Jul 10 15:49:04.812 VN TIME
tunnel-ipl00 is up, line protocol is up
Interface state transitions: 2
Hardware is Tunnel
Internet address is Unknown
MTU 1500 bytes, BW 100 Kbit (Max: 100 Kbit)
reliability 255/255, txload 0/255, rxload 0/255
Encapsulation TUNNEL GRE, loopback not set,
Tunnel TOS 0
Tunnel mode GRE IPV4,
Keepalive is enabled, interval 10 seconds, maximum retry 3

Tunnel source 172.16.16.1 (GigabitEthernetO_0_0_0), destination 172.16.16.2
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Tunnel TTL 100

Last input 2d03h, output 2d04h

Last clearing of "show interface" counters never

5 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec
689 packets input, 26212 bytes, 0 total input drops
0 drops for unrecognized upper-level protocol
Received 0 broadcast packets, 0 multicast packets
3 packets output, 192 bytes, 0 total output drops

Output O broadcast packets, 0 multicast packets

kRN E— RO GRE B 7wk & I TR IAURER DA BT > TV D Z L g LT,

Router# sh interfaces tunnel-ip 5 accounting
Wed May 16 01:50:57.258 UTC
tunnel-ipb

Protocol Pkts In Chars In Pkts Out Chars Out
IPV4 UNICAST 489 55746 0 0
IPV6_UNICAST 489 55746 0 0
MPLS 587 69266 0 0

X7y N OFEEER DS Recycle VoQ: 48 THRATEI NN I L 2R L 7,
Router# show tunnel ip ea summary location 0/RP0/CPUO
Number of tunnel updates to retry: 0O

Number of tunnel updates retried: 0
Number of tunnel retries failed: 0

Platform:
Recycle VoQ: 48
ReceivedBytes ReceivedPackets ReceivedKbps
DroppedBytes DroppedPackets DroppedKbps
NPU 0:0 0 0 0
0 0 0
1 0 0 0
0 0 0
2 0 0 0
0 0 0
3 0 0 0
0 0 0
NPU 1:0 0 0 0
0 0 0
1 0 0 0
0 0 0
2 0 0 0
0 0 0
3 0 0 0
0 0 0
NPU 2:0 0 0 0
0 0 0
1 0 0 0
0 0 0
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2 0 0 0
0 0 0
3 0 0 0
0 0 0

h>F IV E— KD GRE I 7B MEB B> TWNWDEZ L 2R LET,

Router# show interfaces tunnel-ip * brief

Thu Sep 7 00:04:39.125 PDT
Intf Intf LineP Encap MTU BW

Name State State Type (byte) (Kbps)
130001 down down TUNNEL IP 1500 100
t130002 up up TUNNEL IP 1500 100

RIBD hy /b = RiRA v b b— MR LET,

Router# show route 10.1.1.1

Routing entry for 10.0.0.0/8

Known via "static", distance 1, metric 0 (connected)
Installed Oct 2 15:50:56.755 for 00:39:24

Routing Descriptor Blocks

directly connected, via tunnel-ipl09

Route metric is 0, Wt is 1

No advertising protos.

KRV E— RO GRE # 7 EMALBENI /2> TN D 2 ZER L ET,
Router# show tunnel ip ea database tunnel-ip 109 location 0/RP0/CPUO

————— node0 0 CPUO -----

tunnel ifhandle 0x80022cc

tunnel source 161.115.1.2

tunnel destination 162.1.1.1/32
tunnel transport vrf table id 0xe0000000
tunnel mode gre ipv4, encap

tunnel bandwidth 100 kbps

tunnel platform id 0xO

tunnel flags 0x40003400
IntfStateUp

BcStateUp

Ipv4Caps

Encap

tunnel mtu 1500

tunnel tos 0

tunnel ttl 255

tunnel adjacency flags 0Oxl

tunnel o/p interface handle 0x0
tunnel key 0x0, entropy length 0 (mask Oxffffffff)
tunnel QT next 0xO0

tunnel platform data (nil)
Platform:

Handle: (nil)

Decap ID: 0

Decap RIF: O

Decap Recycle Encap ID: 0x00000000
Encap RIF: 0

Encap Recycle Encap ID: 0x00000000
Encap IPv4 Encap ID: 0x4001381b
Encap IPv6 Encap ID: 0x00000000
Encap MPLS Encap ID: 0x00000000
DecFEC DecRcyLIF DecStatsId EncRcyLIF

Cisco NCS560 ') —X JL—#% (I0SXR!'J—R66x) LBWYPNI VT s Fal—2av HA K .



MPLS L 1 ¥ 3VPN x|
B wvesuwenoxz: yorLox

QoS T—TNNRELLFEHINTNDZ LEEMRLET,

Router# show controllers npu stats voq base 48 instance all location

0/RP0O/CPUO
Asic Instance = 0
VOQ Base = 48
ReceivedPkts ReceivedBytes DroppedPkts DroppedBytes
COS0 = 0 0 0 0
COS1l = 0 0 0 0
Co0Ss2 = 0 0 0 0
COS3 = 0 0 0 0
Asic Instance =1
VOQ Base = 48
ReceivedPkts ReceivedBytes DroppedPkts DroppedBytes
COS0 = 0 0 0 0
COS1l = 0 0 0 0
C0Ss2 = 0 0 0 0
COS3 = 0 0 0 0
Asic Instance = 2
VOQ Base = 48
ReceivedPkts ReceivedBytes DroppedPkts DroppedBytes
COS0 = 0 0 0 0
COS1l = 0 0 0 0
Co0Ss2 = 0 0 0 0
COS3 = 0 0 0 0

MPLS L3VPN O #| =

MPLS L3VPN 1%, ROF| R E2RMt L E5,

e =V R Fu g X —F, A —F T N7 VPN ZRERE L. fIMiifEY— e X 2Rt cx
iﬁ—o

¢« AR v a LAY —E AT, FA NIOBEEWLTH-DICEROT 7 v a it
B L7722 & ZERFEL E 97,

cHEHFHI—E X . LAV 3IZVPN Z#ET DL, VPNIZREKEIND=2—% FL—TFIZH
DY —E R EEAMTE £,

o PEARME  HEIRMERE W VPN a7 v a VRIORA Y —RA v b F—"— LA & ff
HALUTIERLET,

e X2 UT 4 XU T 41, (DARAE—DZE LIy M EHEFEITIE LVWWVPN
WCEEETAH L) Tl =Ry NI Dy PNy 7 R— IR S E T,

* 4 Quality of Service (QoS) H7A— b : QoS %, THIF[EE/R/ N7 4 —~ U AB LUK
—OFIETHAL L, MPLSVPN D S EXER LNV OH—ERAEVR— NI HHRE % 1%
BELE9,
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MPLS L3VPN DB vik—x > b 34 I

 HARABAT  — B X g XL, BRI/ IAEZHEHA LT VPN b —E X% EA
TEFET,

« LU R HAZ—DOBATHHFILSNNET, CE/L—F ETMPLS 2% AR — T 502N
2, DAZ—DA L T3y MIEBRRLELHY A,

MPLSL3VPN DX Ea VR—R 2 b : 34

REIL—T14 7B EVEET—TIL

£ VPN IZ, 1 2L ED VPN V—F ¢ 7B X WEE (VRF) A v A X AT ST
WEJ, VRF Tlt, PEL—XIZHEHRINTWEDAZ~— P A FD VPN A L "=V v Tk
EFLFET, VRFIZ., IO FR—%2 N THEREINTHET,

cIPN—V g4 (IPV4) 2=F v A M V—FT 47 T—T )L
e S &SN 7- FIB 57— 7L
HRIET T NEMHTHE —HDA X —T A A

N—T 4 T T =T MM EIN TV D IEREHIET 57200 —HED /L —/L i L UOUL—
T4y Ta han NG A—x

NGO R—3% MI—FELTVRF A VAX A ELFHINET,

13t 1 OBFRIZ, BAZ~— WA F& VPNs BT LHHETLIHETZH Y FHA, 1 DD
A FEEBEDVPNs DA L NIZTEET, 72720, A ME. 150 VRF &2 BHEAHT 5
ZEMTEET, VRFITIEZ, ZDOHA FBRALNRERS5>TND VPN ML A b~D, FIHT
EDHTRTOL—IREENTVET,

Ry NRETESIZ, VRE ZEIWZIPV—T 4 7 T—7 VB IO FIB 7 —7 MM S &
T, % VRF O—HD/N—T (7 T—T7/)LL FIB T —7 /MIBIx ICHiRisnEd, Zhoo
T =T ML VPN OIMANTIE R HRIE SRV E 9D 12782 TV HIED, VPN DMl /3
7> bH VPN NO/L—FZITHEE SR K 9 IZ72 > TWET,

VPN L—TFT « VT 1B : B2IE

VPN L—F ¢ v TSRO L, BGPILIED S 2 =F (1L » THEEEN D VPN/L— h ¥ —
Fybala=T4 AL THBESNET, VPNIL—T ¢ U ZERIT. RO X 512l &
nE7,

s CENL—# 558 L VPNL— R BGP IZHEA SIS & VPN L— h Z—75 > MR

AIa=T A BEOY A RR, ZTONA— NMIBEEMNT O RET, BFE, b= R X —F v K
I 2=7 PERIED Y X I, — bOFEITLO VRFIZBEHES T T He— bk Z—
Ty hOZIAR—K VR IDOLEEINET,

— R~ E—Fy MEEaIa=F DA AR —F U R RMI. & VRFIZEEEMT STV
FT, AR —F UARMII, V= DB VRFICA VAR—FENABTHIT, L— MIRTE
SNTWAUEOHD, W— X =7y MEEaI a=T7 A BERERSINTWET, &
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B veno—F (o stEso BoP B

EZIE. BOKFED VRE DA iR—F VA MIV— b Z—4 v MEEaI 2= 1 A,
B. BXOCHEENTWALEE, b0 — K Z—4Fy MEEaIa2=5 ¢ A, B,
F7LCONWTNNEARIET DT NTD VPN L— R VREIZA U HR—FENET,

VPN )L—TF 1 > J &R D BGP B2 fh

MPLS &531%

PE/L—Z|Z. ROV —ANHIP LT 4 v 7 A%FELET,
s AXT 4 v TEED CE b—H
cCEN—XZLDeBGP Y 3 v

* Open Shortest Path First (OSPF) . Enhanced Interior Gateway Routing Protocol (EIGRP) . ¥
& WV Interior Gateway Protocol (IGP) & L T® RIP

IPFL 747 RE, IPVAT RL A 77 I UDALNRTE, PEAL—FIE, IPF LT 4T R
EFELI%, TOPT VT 4y 7 A% 64E Y FDL— MNEHIFIZHEGT 2 2 & T, VPN-IPv4
FL T4y 7 ACEBLUET, ERENT-T VT 4 v 7 XL, VPN-IPv4 7 RL A 77 I U D
AUNTT, ZOTVT 497 AL T, WAZ—H A N TTa—rVUl—E TRV (&
FENTNWRNTTARX—=1) IPT RLAPMEHINLEATH, WAZ~Y—DT RL AN —
BB S ET, VPN-IPV4 7' L7 v 7 AZARRT 2 72O S b 0 — RRBITI1.
rd 2~ Rk > THE L, PE/L—# T VRF ICEEM T N ET,

BGP IZ. % VPN @ VPN-IPv4 7'V 7 o v 7 ACEHT BRI A REMEIS M &2 fidAi L £, BGP i@
BlZ. RO 22D L~ T{ThIvET,

« N BGP (iBGP) : HEV AT ALIETIAIP RAA VN,

« M5 BGP (eBGP) : HE:T AT AfH,

BGP Ti&, IPV4 LA DT KL A 77 I Y DOYHR— hEEFHKTH BGP 7’1 k 2Lk (RFC
2283, [Multiprotocol Extensions for BGP-4J] # %) #fiH L T, PE /L —#[{ D VPN-IPv4 7
L7 4w 7 ADREAREME WA EE LET, ZOE2HEHTL L. HBESNTZVPNO/L—
723, Z®D VPN DD A N2 K> TREITFEIND L D270, VPN O X /[ OF Al
ENAIRRIZ 2 0 £,

VRFIPV—F 4 v 7 T —T7 VB LR VREFIB 7T — 7 VKN I LTV DL —T ¢ o TIEHRIC
Ho3x, MPLS A LT 3y "ASESEICERE SN E T,

PEN—HX T, CEV—ZMOEE LK D AZ~—T VLT 4 v T ATV &AL KL,
D PEN—HIZT RRNEZAXTHT VLT 4 v 7 ADFRy T —7 BZEa[gEMEE®RIZ, £DT
SN EGEOHET, PEAL—HIE, TS — Xy NU—T 5 LTCEL—ZnbZELE
Ny NEERET H E XIS, SEEPENL— I NOLFE LTV EFEHL TRy MZT L
AT ET, S PEL—ZIL, TULDMW Ty NEZETDE, TOTIVERY T
L., %%y hEIELWCEL—Z|ZHEETH-OIEHLET, o g — "y 7 R—f%
HDZ VIR, XA T I v TNV AL v F U TICESEET, Ny IR —rzmad
DHAB<— T =K Xy NBMBET DTNV, 2200 LB H ) 7,
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r—ranzoasaysc [

el i~ izl oT, X7y BRIELWPE LV—ZIZHFEINET,
2FDDT L, PEN—H NNy Ma CENV—XIZHRIET D HEEZRLET,

IL— FEAFOBEEIY ST

iBGP 2 — R ARZ v 7R FAT AT, 3%y NU—27 DO VRFIZ—ED /L — NI+ % E
DU THMERDHD 9, B2D VPN OLOLZE LR —THLRRERH DTV T 4 v 7 A
Z BGP BRI TE B L HITT D7, VRFIT/L— kB2 LBE T,

INZENNEED VRE 2V R — 5%y hU—=TIZEL OV—F2BNFET HHE, Fv b
U — 7 BT/ — NI 2R ER L OVERT 2 & BEICR DTN ® Y £9°, CiscolOS
XR Y7 MU xz7 T, rdauto 2~ REMH LT VRFIZ—EDO/L— MBI T25I0 4TS
LT, ZoTabAREKRILINTWET,

BN —H—E D/ — MR Z2E D HTHITIE, KL—HIZ—EDBGP /L—4 ID & 3
HZMENH Y T, TOEAIE, rdauto 2= REEH L THEA 71 OL— FkBl 1%
ip-address:number oA LT VRF IZHID ¥ TEJ, IP 7 KL AL, BGP router-id A7 —
A RTHREL., ZOHME (0~65535 DHEPHORMLEH A 7 v 7 AL LTEA) I VRF4A
KCT—ETT,

BRI, 72— A —N"—F T et AFEE% D VRF ~O/b— MBI OE D S CTHR %R
Bans Loz, v— A OEIZT v 7 R4 PENVET, — FEBIF25 VRF HIZ

PURIICRES N TV D 5E. ZOEITEEL — M FIC i > TEEXIND 2L EHY £
NEVR
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IPv6 VPN J’O0/\14 & — I v < #5iE over
MPLS

IPv6 7 A Z— v P FET2ILIPV6 VPN 7 /3 A X — = ¥ (6PE/VPE) %, IPv6 nik|(ZHE
fFOMPLSIPV4 227 A 7 T A NT 7 Fx il L£¥, 6PE/VPE ZfliJ4 2% &, IPv6 A
NREEA3 MPLS 7L A4 »F K28 (LSP) Z{EM L CMPLSIPv4 =27 v hU—27 &4
LTHWIBETED LT 7,
ZOEEIX, T F—xvY (PE) V—X LD IPvA Fy N =7 EEDOVLF T b2
N AR—=H—F—r vz 7u ha) (BGP) EICKEIEKFELT, £IPv6 7 KL A 7L
7 4 w7 AD IPv6 BEFREMAEH (BLXOVMPLS 7-UV) 24 #L£9, =¥ L—H L,
IPv4 & IPv6 D % FATT DT 2T VAKX v 7 L LTRESIL, IPvd~ v B 7 IPv6 7 KL
AR LTIPVG 7' L7 4 v 7 ADREAGEVEIEH 2 2 L £ 97,
6PE/VPE % 3454 5(21%. MPLS B X O'BGP4 DR E & b T TNy a—TF 4 v 728+ 5 2
EBMETT,

« 6PE/VPE OZE (71 ~—2°)

« 6PE/VPE OFI[S (72 _X—)

* MPLS /X 7 7R—2 %> L72 IPv6 DE A (72 <—7)

e TTONRAF =y V= BION AT~ — TP —HZ EDIPv6 (73 X—)

« OSPFV3 (CE 5 PE) (74 _—72)

* 6VPE Oy EIH (75 X—)

« 6PE/VPE OFE (75 <X—2)

*PEN—X L CEN—HBDON—TFT 7 7 hagt LTOD OSPFV3 DR E (78 ~X—

)

6PE/VPE D&

SFESERTFERZMHALT, Y—ERX T M X —DaT RNy JHi—2 ETIPv6 —E 2%
METEET,

c XFXFERT XV I EBTEMET S IPVe B R Y N T —7

o« F 2T IVAH > 7 IPV4-IPV6 /N 7 R—
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IPV6 VPN T 00 /34 #'— T v C#s% over MPLS |
B srevee s

« BETFD MPLS /N v 7 AR— 2 D&

INEDYVa—aiE, IPv6 N T T 4 v ODREEAERIZEINDNEN, LELREEEAE
BEHDY A7 L —HTHHEIL, P—ERA TS X =Dy T R—IZEAINET, &M
i, Ty VUMD AT =T T NVRFETRAT 4 7T IPve —E R E AT LG5I EN R,
IPv6 7 R w2 7 OfIRIZ 72 < @UNZHE S 72 IPvd Ny 7 AR — v ZfaRic S b3 2 &
LHD EHA, Ny I R—COREWNT, L IPvA A T T AT 7 F v 2 BELS TR
MY DOV —E R TR, X —THMETT,

MPLS & v b U—2 TIPv6 #—E R A HRAHE > T U AT EE 2 b s 725, MPLS/IPv4
AT ITANT I F X 2FTT OV — R T a A X —XFAFROEmICENET, VA
2, NS T RTCOERERE =T 72 ORI 6PE 721X IPv6 7 r A X — T v ¥ —H
over MPLS # B L& L7z,

6PE @ Inter-AS A" — FTid, 7RVA 773 V%A F—7 /WL, PERBLIONASBR 7~
EEIDYTC, A CEXDHEICT DD, A—4—F—rU=xA 7a ha (BGP) OYKR—
N VETT,

\}

(GE)  CiscolOSXR (X IPV6 T AP E D2 =F v A F & VPNV6 T L7 1 v 7 AZOWTHEEED IPv4
DHTARKY T 7 RV AZFRRLET, [Pv4-mapped-to-IPv6 LRI A — F ZhTnEH
/Vo

6PE/VPE D ¥| =

HAEMPLS #E AL TWAHH—E R 7 A X —|X, ROD Cisco6PE/VPE DF| S &%525 Z &N
T&F9,

i/ MREDOEH A ML U X7 BEfED IPvd B X OMPLS — B RICHEIIH Y T8 A,

s UNAH =T N—EDT v T L— NEH : 6PE/VPE/L—ZZ1%, BEfEFD PE /L —
HEFIIHIROIPV6 T 7 4 v VERAOLOREHTEET,

cIPv6 W AZ~— T L— R L ISPIX. AZT (v 2. IGP £7-1% EGP # 3
TLTWATRTOIAZ~— CEICHRTXF7,

e EFEY—E A LT 4 ISPIZIPV6 T LT 4 v 7 ABTAETEET,

o BEfFD MPLS ¥ —E A~ IPv6 DE A : 6PE/VPE L —Z IO THEBEMTE 17,

MPLS /Ny I 7/Rh—>2 %9 LT= IPv6 DE A

6PE (IPv6 over MPLS) IZ Lo THINZ ENT- ANy 7 R— T2 L. IPv6e A A A+
NMPLSIPv4 217 %y " —27 %N L THWIEBETEAL 910 9, ZoEETIT,
BERRIT TP ~y X —EHIETIEARL TSN T WA, 27 V—F DNy IR— f

. Cisco NCS 560 ') —X JL—#% (I0SXR ') 1)—X66x) LBVPNI VT4 Fal—3 v A K



| 1Pv6VPN T 00/ & — T C#R3% over MPLS
TORAE— Ty L—885&UHRET— TS L—stn P ]

TIARNTIF DT v 77— RFBIOERELLEH Y T, UL, IPveEAIZIES
WERSROBE W HEZRME L £,

TJONA A —IvIIL—3BELVHREIT—Iyo)L—
2 F @ IPv6

Y—EX TANAF—Ty D )L—4

6PE [IFFICHI/E MPLS Ry U — 27 23T 5% —ERX M X —ZEHIhET, FlR
D1DELT, a7 Ry NIT—IDN—FRT =T V7 No=T ., FERELT 7 L—
RTBHENRL, BEB X OBEGFED IPvE b T 7 4 v 712K o TERTE SN D INIRITEEN
HVEFA, ZL DI =R S X = MPLS 2l L TEZICH—E A &4 L T
T, ATV —CERA VT TANTIIFxOT 7 /ny—L L TOMPLS X, L A1¥3
VPN, QoS. "7 74 v 7 =ov=7V 7 @&V /IL— b, ATM Offc, BELOIP AA >
FrrERETEET,

HAREI—ITvT IL—4

MPLS * v U —27 T IPv6 B AT D bR FiEX, CEAV—% EThr 32T %
ZETY, T, MPLS OEMEE/ZI3A v 7 T A R T 7 F v IZ@ BN/, aT7HNDOP/L—
AEFIXPEN—FEEFTIHLEIHY T A, 72720, BT 5 CE OO L,
ISP D7 a—rSVIPV6 T VT o 7 ADFAERREEIC 2D & hU L Ay ¥ a BB
nET,

WIZ, CELV—H ETChU XAV EFERALIERY NTV—0 T—X%7 7 F ¥y ORERLET,
4:CEV—RET LRI EFERLT- IPVE

Dual stack Dual stack

IPvd-IPvE IPvd-IPvE

CE rouiers CE routers
1PV6 over IPv4 tunnels e

-~ - o~ - / - !
[ Uﬁ A [ v )
N / Y e r ’ | i

—1Pv6 i |Pw.7€»' T""

e% S8 @ e

e 0C-48/192 IPvE

_lF"u'E IPvd

|

1

bl
IET20E
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IPV6 VPN T 00 /34 #'— T v C#s% over MPLS |

IPv6 7O T — T v TILFI/ISR

IPv6 DNERE L O BGP <~ /L F /S A2 L - T, IPV6 /L—F [, 4a5CICRIET 5 72 DIk
DA (FUBEAES AT & (AS) RSub-AS, /R A MY v 2772 E) Elom— R
TV T EITH ZEMTEET, 6PE v LT XAEETIX, ~/F 7 2 b 2 /LNES BGP
(MP-iBGP) #fEH L C, MPLSIPv4 =27 X hU—2 %4> L CIPv6/L— h Zflfi L, MPLS
TV E— ML ET,

MP-IBGP ~ /L F /S A7 6PE /L— & TA X —T M2 > T &, MPLS 5 (T-~UL 24 v
7)) ZEHL T, 7LD RTONRAN, ik T — T IVICA VA P—LENFET, =
DOFSREIZ L > T, 6PEIXR— R NF UL 7 hEfT T ET,

0SPFv3 (CE 5 PE)

Open Shortest Path First /\—3" = > 3 (OSPFv3) IPv6 VPN 7’12 34 % — = ¥ (6VPE) HhE
I%. CiscolOS XR OSPFv3 DFEEIZ VPN L—F ¢ ' 7B LR (VRF) BEL OV 3o 41—
Ty Unb AR —=x v (PE-CE) ~DNL—F 4 T O R—F2EBMLUET, Z OHEE
WX D RONKENATREIC 20 £,

« OSPFV3 V—F ¢ 2 Futv A T L2 O VRF R — k

« OSPFV3 PE-CE ¥53E

B D VRF D5 HR— k

OSPFV3 13D VRF #H— D) —F 4 7 7w ATHR—ILTEY, L—h oty
# RP) VY —R%&ZHEVHEETIC VRF 28+~ H IR TE £9, #%50 OSPFv3 7
BEAN, B/ —X TRETEXET, KEEZRVRFOEATIEL, ULV EHORP %
FWT/N—F >3 > VRFAEERAIERIZAR D £9°, £72, ZHUXT 740 b v—T 4 7
T =TV EITHED K E W VRF Z2i@% O VREF N SIREET 2720 b A S ES, +T
DVRFIZH—=T7 v 2 2MHT 52 L2 HELET, LEITSCT, 27 H D OSPFV3 7'rt
A% IPVo v—T 4 VT RICERET HAVLENH Y £,

GE)

K A4{HD OSPFV3 et ARV H— XN TWET,

OSPFv3 PE-CE 5k

IPv6 7 had, SHOIAX~— F v hT—7 TRELEAI->OHY £3, —t
A TaNAg 4 — (SP) 1L, IPvd 7' v h 2L T TIZfi S TWD VPN —E R IZ 2 T,
IPv6 7’12 h a /v &S R— b T 57BN —F v )L 7T A X—K Xy hU—7 —E R
ERMET D ENARETHILERH Y 7,

IPv6 9 AR — 221X, V—TFT 47 7Fa bz VPN EE COEMET 5 7-0I2, BIL
ENMIELTY, OSPFv3 28 PE-CE U 7 TEMET A 729121%, OSPFv3 ~DJLIENS VI T,
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svre o#issE I

6VPE D HIFIEIE

6PE/VPE O

6VPE O EITIZIROHFFEEN A I N E T,
« 6VPE #EREIT IR OFRE TITEIME L £H A,

hw-module profile sr-policy v6-null-label-autopush

=J1L ==
AaxX ;B

REH

Yk:\ IPv4 7 7 7 RERIZDTZ>TIPV6 V7 (v 7 A%§Ri%ET 5789, PE/L—H EIZ 6PE
RETHHERLET, 6PEZRTETHPEL—ZNIPvE 7 77 FBIWIPV6 7 77 KD
ﬁﬁﬁ WCEMLTWAZ L 2R L E T,

GE)

\}

6PE OGA. WH D7 T 7 Kb b— h &84 572912 BGP, OSPF, IS-IS, A% T 4 v/
72 E® CiscolOSXR V7 b = 7R HR— KL TW5D T/\“CO)/I/»——?4 VA A=R =Y %2
HAT&Ed, =72L. 6VPEDE A, V— FrDOFEFIHEHTEDLDIEIBGPBLPRZT v 7
N—T 47 Ta haloRr T, £/, 6VPE TiX, PE/L—# & CE /L—# [#]C OSPFv3
N—F 47 7Fa hartbyR—RFLTWVET,

NCS 540 U — X JL—& TD 6PE/VPE OB ERFIZ, BT L—F 5 EH, T _XTONL—F|TT
~ULEIY Y CTE— R, per-vif 7213 per-ce ZLTHEL T I,

G¥)

6PE/VPE % ET HHIZ, —h RV —%RETILENH Y 7,

Router#configure

Router (config) #router bgp 10

Router (config-bgp) #bgp router-id 11.11.11.11
Router (config-bgp) #graceful-restart
Router (config-bgp) #log neighbor changes detail
Router (config-bgp) #address-family ipv6 unicast
Router (config-bgp-af) #redistribute connected
Router (config-bgp-af) #redistribute ospfv3 7
Router (config-bgp-af) #allocate-label all
Router (config-bgp-af) #commit

Router (config-bgp) #neighbor 66:1:2::2
Router (config-bgp-nbr) #remote-as 102
Router (config-bgp-nbr) #address-family ipv6é unicast
Router (config-bgp-nbr-af) #route-policy pass-all in
Router (config-bgp-nbr-af) #route-policy pass-all out
Router (config-bgp-nbr-af) #commit

Router (config-bgp) #neighbor 13.13.13.13

Router (config-bgp-nbr) #remote-as 10

Router (config-bgp-nbr) #update-source Loopback0
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Router (config-bgp-nbr) #taddress-family vpnv4 unicast
Router (config-bgp-nbr-af) #address-family ipv6é labeled-unicast
Router (config-bgp-nbr-af) #address-family vpnv6 unicast
Router (config-bgp-nbr-af) #commit

Router (config-bgp-nbr-af) #exit

Router (config-bgp-nbr) fexit

Router (config-bgp) #vrf red

Router (config-bgp-vrf) #rd 500:1

Router (config-bgp-vrf) #address-family ipv4 unicast
Router (config-bgp-vrf-af) #redistribute connected
Router (config-bgp-vrf-af) #redistribute static
Router (config-bgp-vrf-af) #exit

Router (config-bgp-vrf) #address-family ipv6é unicast
Router (config-bgp-vrf-af) #redistribute connected
Router (config-bgp-vrf-af) #redistribute static
Router (config-bgp-vrf-af) fcommit

Router (config-bgp-vrf-af) #!

|

Router (config) #interface HundredGigE0/9/0/0

Router (config-if) #vrf red

Router (config-if) #ipv6é address 4002:110::1/128
Router (config-if) #exit

Router (confiqg) #vrf red

Router (config-vrf) faddress-family ipv4 unicast
Router (config-vrf-af) #import route-target

Router (config-vrf-import-rt) #500:1

Router (config-vrf-import-rt) #!

Router (config-vrf-import-rt) #export route-target
Router (config-vrf-export-rt) #500:1

Router (config-vrf-export-rt) #!

Router (config-vrf-export-rt) #!

Router (config-vrf-export-rt) #address-family ipv6é unicast
Router (config-vrf-af) #import route-target

Router (config-vrf-import-rt) #500:1

Router (config-vrf-import-rt) #!

Router (config-vrf-import-rt) #export route-target
Router (config-vrf-export-rt) #500:1

Router (config-vrf-export-rt) #commit

EfTarvIJ4F¥alL—av

router bgp 10

bgp router-id 11.11.11.11

bgp graceful-restart

bgp log neighbor changes detail
|

address-family ipv6 unicast
redistribute connected
redistribute ospfv3 7
allocate-label all

|

1

neighbor 66:1:2::2
remote-as 201
address-family ipv6 unicast

route-policy pass-all in

route-policy pass-all out
|
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neighbor 13.13.13.13
remote-as 10
update-source LoopbackO
address-family vpnv4 unicast
|
address-family ipv6 labeled-unicast
|
address-family vpnvé6 unicast
|
vrf red
rd 500:1
address-family ipv4 unicast
redistribute connected
redistribute static
|
address-family ipv6 unicast
redistribute connected
redistribute static
|
|
!
interface HundredGigE0/9/0/0
vrf red
Ipv6 address 4002:110::1/128
|

exit

vrf red

address-family ipv4 unicast
import route-target

500:1

!

export route-target

500:1

!

!

address-family ipv6 unicast
import route-target

500:1

!

export route-target

500:1
!

=
Router# show route ipvé
Codes: C - connected, S - static,
D - EIGRP, EX - EIGRP external,
N1 - OSPF NSSA external type 1,
E1 - OSPF external type 1,

i - ISIS, L1 - IS-IS level-1, L2 -
ia - IS-IS inter area,

U - per-user static route,

A - access/subscriber,

M mobile route, r - RPL, (!)

Gateway of last resort is not set

L ::fff£:127.0.0.0/104
[0/0] via ::, 02:10:49

C 66:1:2::/64 is directly connected,
02:09:39, TenGigE0/0/0/0.2

L 66:1:2::1/128 is directly connected,
02:09:39, TenGigE0/0/0/0.2

C 66:1:3::/64isdirectlyconnected,

R - RIP,
O - OSPF,
N2 - OSPF NSSA external type 2
E2 - OSPF external type 2,
IS-IS level-2
su - IS-IS summary null, *
o - ODR, L - local, G
a - Application route

- FRR Backup path

sevpE oz [l

B - BGP, (>») - Diversion path

IA - OSPF inter area
E - EGP

- candidate default
- DAGR, 1 - LISP
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[20/0] via fe80::200:2cff:fe64:99e2, 02:07:38, TenGigE0/0/0/0.2
B 2000:0:0:1c::/64

Ty 5% over MPLS |

[20/0] via fe80::200:2cff:fe64:99e2, 02:07:38, TenGigEO0/0/0/0.2

B 2000:0:0:1d::/64

Local PE

Router# show bgp ipv6é labeled-unicast 2000:0:0:1c::/64
BGP routing table entry for 2000:0:0:1c::/64

Versions:
Process PRIB/RIB SendTblVer
Speaker 5033 5033

Local Label: 66313
Paths: (1 available, best #1)
Advertised to update-groups (with more than one peer):
0.1
Advertised to peers (in unique update groups) :
13.13.13.13
Path #1: Received by speaker 0O
Advertised to update-groups (with more than one peer):
0.1
Advertised to peers (in unique update groups) :
13.13.13.13
201
66:1:2::2 from 66:1:2::2 (39.229.0.1)
Origin IGP, localpref 100, valid, external, best, group-best
Received Path ID 0, Local Path ID 0, version 5033
Origin-AS validity: not-found

Remote PE
Router# show bgp ipvé labeled-unicast 2000:0:0:1c::/64
BGP routing table entry for 2000:0:0:1c::/64

Versions:
Process PRIB/RIB SendTblVer
Speaker 139679 139679

Paths: (1 available, best #1)
Advertised to update-groups (with more than one peer):
0.2
Path #1: Received by speaker 0
Advertised to update-groups (with more than one peer):
0.2
201
11.11.11.11 (metric 5) from 13.13.13.13 (11.11.11.11)
Received Label 66313
Origin IGP, localpref 100, valid, internal, best, group-best,
Received Path ID 0, Local Path ID 0, version 139679
Originator: 11.11.11.11, Cluster list: 5.5.5.5

REH

labeled-unicast

PEIL—42 ECEIL—3RBDIL—TFT 429 A LaILEL
T 0SPFv3 MDEEE

Wiz, e F—x v (PE) WHHAX~<—=x v (CE) ~~Open Shortest Path First 73—
var3 (0SPFV3) T oN—T 47 vy iaraeRETdTHblenrnLE£7,

Router#config

Router (config) #router ospfv3 7

Router (config-ospfv3) #router-id 10.200.1.7
Router (config-ospfv3) #vrf vrfl
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Router (config-ospfv3-vrf) #area 7

Router (config-ospfv3-vrf-ar)#interface Loopback?

Router (config-ospfv3-vrf-ar-if) #!

Router (config-ospfv3-vrf-ar-if) #interface TenGigE0/0/0/3.7
Router (config-ospfv3-vrf-ar-if) #

FTarvIq4F¥alL—ay

router ospfv3 7
router-id 10.200.1.7
vrf vrfl
area 7
interface Loopback?
|

interface TenGigE0/0/0/3.7
|

L

Router#show ospfv3 7 vrf vrfl neighbor
# Indicates Neighbor awaiting BFD session up

Neighbors for OSPFv3 7, VRF vrfl

Neighbor ID Pri State Dead Time Interface ID Interface

10.201.7.1 0 FULL/DROTHER 00:00:36 0 TenGigE0/0/0/3.7
Neighbor is up for 1lw0d

Total neighbor count: 1
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