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MPLS LDP =7 %4 L C MPLS L3VPN ' —E R 28553 B %y hU—27 MEaYaRatLE
bé‘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 OREITIZ, ROFEF A7 PNGEATVET,
« MPLS VPN # A % ~—D =— XDl (11 ~—2)
s ATNWIBITDHN—T 47 T haLDERE (11 X—)
« ATIZHITH MPLS OFFE (12 X—)
*FIBN a7 ETHMI/2 > TWVHENE I D OMER (14 —2)

*PE/L—#EBLUIL— K U7 L % TO Multiprotocol BGP DFRE (14 ~X—)

MPLS VPN 1 X 2 7 — D =— X D51l

MPLS VPN Z &R ET DRI, a7 X hU—27 bR i3k BE OV —E A% MPLS VPN 7 X
A<=l TEDL LI ENALERHY £9, RISRTHXAZL, a7 Fy hU—7
hAR v P EFRT D DI F T,

Xy NT—=27 DY A X&FHHILET,
MBI N—F LR— FOBERET DI, WONEERELET,

e W R— T BEIAF—D
o« HAH = —T LITHELZ VPN
o & VPN ICHEET D, RV —T 4 v 7B X OREA A X A (VRE) O

« AT TR N—T 47 T havERTELET,

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

aA7IZEFBIL—T 425 7O FIILDETE

27 Tl%, RIP, OSPF, £7-IZIS-ISZNV—F 427 Fu hare LHEHRATEET,

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

X E B

W, V=T 47 Fahaldt L Ta7 TOSPFARETHAT v 7ORE R LET,

Router-PEl#configure
Router-PEl (config) #router ospf dc-core
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Router-PEl (config-ospf) #address-family ipv4 unicast
Router-PEl (config-ospf) farea 1

Router-PE1l (config-ospf-ar) #

Router-PE1l (config-ospf-ar) #

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

ETarvIqF¥alL—ay

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

interface HundredGigE 0/9/0/1
|

|

|

MPLS L3VPN OHE |

R
ks
* OSPF A N—Z A L, State | [FULL] &FoRS D Z L af@ 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 1d18h

Total neighbor count: 1

BEEIER
« MPLS L A ¥ 3 VPN 033 H51E (10 ~—)

aA7IZE TS MPLS DEEE

AT DT NTONL—F TMPLS A X—7/MZT 5121, T 7w k2L (LDP) %k

ETDMENRD Y £,

/o, a7 T I AV N AV—T 4 T HEA L TCMPLSL3VPN ' —E R 2 #5452 L (T

XF9, FEMICHONWTIZ, MPLS 27 TOR® T AL N b—F 4 7D
BLTLIEEN,

Bi#at]
WIZ, MPLS 27 CLDP 2% ETHAT v 7Dl ZRLET,

Router-PEl#configure
Router-PEl (config) #mpls 1ldp
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Router-PEl (config-1dp) #router-id 13.13.13.1
Router-PEl (config-1dp) #address-family ipv4
Router-PEl (config-ldp-af) fexit

Router-PEl (config-1dp) #

Router-PEl (config-1dp) #

Router-PE1 (config-1dp) #interface hundredGigE 0/9/0/0
Router-PEl (config-1dp) #commit

PE2 L PIL—Z THLIZORELMMYIRLE T,
FfTavIJ4F¥alL—ay

mpls ldp
router-id 13.13.13.1

address-family ipv4
|

interface hundredGigE 0/9/0/0
|

HEER

a7izstrzmrs oiz

o« XA N— (16.16.16.1) NaT7 AL Z—T A A& L TEEIL TS Z 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:

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

IPve: (0)

Addresses bound to this peer:

IPvd: (6)
10.64.98.32 87.0.0.2 88.88.88.14
178.0.0.1 192.1.1.1

IPve: (0)

BEIEE

« MPLS L A ¥ 3 VPN OZEHEF7E (10 2—)

MPLS LDP D% E DFEMIZ W T,

50.50.50.50

[ MPLS Configuration Guide for Cisco NCS 560 Series

Routersll @ [Implementing MPLS Label Distribution Protocol] DEZZH L T 7E &0,
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B a7 rcamnotane Shoma

FIBN37 ETERICGE DTSN E SO DHER

EEfFH~—2 (FIB) X, e A F—xy¥ (PE) V=X 2EGLaT7NOT~TONL—H
TAR—=TMCTHREN DY £, FIBRANIR > THDNE I 2 fillid 2 7EICS0
TiX. [ IP Addresses and Services Configuration Guide for Cisco NCS 560 Series Routers] O

[ Implementing Cisco Express Forwarding] &Y = —/VEZR L T 7Z &,

PEIL—32 EXUIL— b+ 1) T LY % TOH Multiprotocol BGP D% 7E

Multiprotocol BGP (MP-BGP) % VRF [ REMIEHRA VPN 2 2 =7 4 DT XTD A N
IEELET, VPN I 2=F A NOTXTOPE/NL—ZIZMP-BGP T Y v V52 ET B
ERH Y F9,

SR E I

iz, PEl L CMP-BGP #RET B2~ LFET, PE2DO/NL—T Ny 7 T KL A (20.20.20.1)

ZPEIDOFRAN—EL LTHELET, FEEIC, PE2/ — FTHLZORTEXFITTLHLENHY
F9, FOEAIE. PE1OL—TF v 7 7 RL A (13.13.13.1) % PE2 D% A ~"—¢ LTHEE
L/\i‘é—o

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

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

/* VRF configuration */

Router (config-bgp) # vrf vrflé01l

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

Router-PEl (config-bgp-vrf) #address-family ipv4 unicast
Router-PEl (config-bgp-vrf-af) #label mode per-vrf
Router-PEl (config-bgp-vrf-af) #redistribute connected
Router-PE1 (config-bgp-vrf-af) #commit

EfTavIJ4F¥al—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
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PEL—2 E L UIL— bk 1) T L% 2 TO Multiprotocol BGP D& E .

address-family vpnv4 unicast
|

address-family ipv4 unicast
|

vrf vrflell

rd 2001:1601
address-family ipv4 unicast
label mode per-vrf

redistribute connected
|

e

At

*« BGP DRIENFENL SN TV AEMNE I 2, BEOU E—h AS & m— /L AS 23 A UfE
DHTIE2001) ZRTNE I DEHERLET,

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:
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:

MPLS L3VPN O#EZE .
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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

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 TTRTDOIPT FLABRPE2Z NLFEFHENTWAENEHER L £,

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
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MPLS VPN 71 R 2 ¥ — D5 .

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
*>i120.14.1.1/3214.14.14.1 100 0 8501 i
*>120.14.1.2/3214.14.14.1 100 0 8501 i
*>i20.14.1.3/3214.14.14.1 100 0 8501 1
*>i120.14.1.4/3214.14.14.1 100 0 8501 i
*>i120.14.1.5/3214.14.14.1 100 0 8501 i
BEIEE

a7 Xy NT—7 OFE (11 _X—)
« N AR~ — R EHNTT S PEL—F L TO VRF OFE#R (18 <—)

Multiprotocol BGP D FEMIIZ DN TIL, BGP Configuration Guide for Cisco NCS 560 Series Routers
ML T TZSN,

EEav> R

MPLS VPN 71 X & ¥ — Dz

MPLS VPN 71 A Z = — DRI, IROTEERZ A7 BEERTHET,
« DAL~ — A AN TH PE/L—H ETO VRF DEH (18 ~<—)
« % VPN B A X ~—FHODPE/L—H4 L TDVRF A LV AX U ADRE (19 2—)
*PE/L—X L CENV—HDN—TFT 427 71 ha/)LORE
RONTININOFT v a R LET,

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

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

ePEN—H L CEN—ZBDAZT (v 7 —FDERE (253—)

ePENL—X L CEN—HBDN—TFT 47 711 bzt LTODOSPF DFRE (26 *X—
)
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B rxs~—swzanTsrPEL—4LTORFOES

WHREAI—EZEZEANZTSPEIL—F L TOVRFDEE

VPN /L—F 4 7B X OMEE (VRF) Tlid, PEL—X IR EINTWA I AE~—H A FD
VPN A U=y TR ERLET, 161 OFEFKRIT, P AZ~— 1 & VPNsHIZHT LY
TAET D UELH D £ A. 1 DOV A FEHED VPNs DA L NCTEEY, 2L, P A
ME. 120 VRF &2 BEEIT A Z LN TEET, VRFIZIE, ZOHA MR A L NL oS
TWA VPN LY A b~D, FIATEARTRTONL—IREENTWET, VPNL—T
TIEROBAIEL, BGPHLET I 2 =F (ICKk > THEEENAVPNL— X —Fy h a3a=
T4 EERLCHIEESNET,

B

RIZ, VREA Y AZ A (wifl601) ZEL, A Y R—hE2 7 AR=bDOL—FeF =5y
F (2001:1601) Z#EELET, A AR —kL—bF KU —jL, 2—H/LVPNIZA »R— b
ARE/RARY > —TF, =/ AKR—hr/—FRU T —iF, a—H/LVPNIOLTY AR— A[HE
ARV —TF, A VAR—F V= =5y NRETIL, =7 AFR—bhS/o— D — b
Z—=2Fy hDIHD 1 OPRE—H/LVPN A ViR—h X—=F v hD 1oL —HTHHE5 Iy
AR— b ENTZ VPN L— F % VPN (A VAR — h T& £9, b— R PE L—Z 2T KR
HARXSISNBHEEIZ, =2 AKR—FNV— N F—Fy "BEEaIa=FT 4L TL—hE LD
WCEEEINET,

Router-PEl#configure

Router-PE1 (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 LV ANKINT 5D BGP A A X R TEEAMIT S T,
FfTarvIq4F¥alL—ay

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

TR
A VR—=héxZ I AR—b DN— K Z—F v NEWRLET,

Router-PEl#show vrf vrfl601
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ZVPN h R A <—

N

& VPN H R4 T—FDPEL—4 ETOVRE 1 w252 20EE [

VRF RD RT AFI SAFI
vrfl601 2001:1601
import 2001:1601 IPV4 Unicast
export 2001:1601 IPV4 Unicast

BEEIER
¢« % VPN I AXZ~—HDOPE/NL—X FETOVRF A VAKX L ZDHTE (19 2—)

«PE/L—XEBLOUL— | U 7 L7 ¥ TO Multiprotocol BGP DR E (14 ~2—3)

FBOPEIL—42 ETHOVRFA VARV ADETE

VRE A V AH  AZVERR LIS, D VREA VY AZ A% PENL—F FDOA L HZ—T 2 A A
FFY A =T oA AL BEMT ALERN S Y £,

G

A B —T x4 ADVRF DE| Y LT, HIFR, ERIIEFEEZITORNT, IPvd £721XIPv6 7 R L
A A HE =T 2 A AMBHIBRTAMLENH Y 9, ZNEFANITLRWEAS, IPA X —
72 A AETOVRFEF | ITRTHEGEINET,

% TE

ZOFITIH, IPT RLR 192, 13 266 #PEl V—X LA L F—T = AR
(HundredGigE0/9/0/1.1601) (ZEID 4T, VRF A AKX U A vfl60] % DA L HZ—T = A A
WZREEfTT £,

Router-PEl#configure

Router-PEL (config) #interface HundredGigE 0/9/0/1.1601
Router-PEl (config-if) #vrf vrflé01

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

Router-PEI (config) #commit

EfTarvIJq4FalL—3ay

interface HundredGigE 0/9/0/1.1601

vrf vrfle0l

ipv4 address 192.13.26.6 255.255.255.252
encapsulation dotlg 1601

I

TR
o VRF RPESTIT N A v —T =2 A AL TNDZ & 2R LET,

Router-PEl#show ipv4 vrf vrfl601 interface
interface HundredGigE 0/9/0/1.1601 is Up, ipv4 protocol is Up
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B orer—secEr—smor—5 oy ForaromE

Vrf is vrflé601 (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

BEETE B
o« W AR —E A [T H PEL—X L TO VRE ODEFR (18 X—)

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

PEL—R ECEL—RRBDIL—FT 1% TB FaJLELTDHBGP DERE

BGP I%. % VPN @ VPN-IPv4 'L 7 (v 7 ZIZBIT A B A RetEE ARG LET., PEND
PE £72I1XPEH/L— K U7 L7 % (RR) ~DEvi a3 %iBGP v g, PENH CE
~Dt v aiieBGP vy a L TY, PENS CE~DeBGP & v a id, EREEITM
BB CE £ 3 (e BGP v LV TF KR v )

CE-1 HundredGigE 0/9/0/0 - HundredGigE 0/9/0/0 PE-1

REH

WIZ, PENL—H L CENLN—ZBDON—T 47 7a ha)Lt L TBGP ZRETDAT v T D
BlERLET, ZOHION—FRY — pass-alllx, FEELTHOLAMTILERH Y 97,

PE1 :

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
/* VRF configuration */
Router-PEl (config-bgp) #vrf vrfl601
Router-PEI (config-bgp-vrf) #rd 2001:1601
Router-PEl (config-bgp-vrf) #address-family ipv4 unicast
Router-PEl (config-bgp-vrf-af) #label mode per-vrf
Router-PEl (config-bgp-vrf-af) #redistribute connected
Router-PEl (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
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Router-PEl (config-bgp-vrf-nbr-af) #commit

CE1l :

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-CEl (config-bgp-af) ffexit

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

Router-CEl (config-bgp) #neighbor 192.13.26.6

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

Router-CEl (config-bgp-nbr) #address-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) fcommit

FfTarvIJq4F¥alL—ay

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
|

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
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e
At

* 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
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 O
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
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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
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
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
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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: 0x00000000
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—)

«PE/L—XEBLOUL— | U 7 L7 ¥ TO Multiprotocol BGP D% E (14 ~2—3)

ARP DFEHIZDOWTIX, [ BGP Configuration Guide for Cisco NCS 560 Series Routers)] % 2 L
TLIZEw,

PE/L—Z & CEL—ARBDIL—T 424 7O FaILELTDRIPV2DERTE

& EHI

WIZ, PEL—HX L CENLV—XMDON—T 47 7 haLl LTRIPR 2RETDHAT v/
OB ERLET, VREA L AX L Avifl60l ZRIP2 7 4 Fal— 3 F— RTHRT L.
FNENXIGT DA v H—7 = A A (PE1 Tl HundredGigE 0/9/0/0.1601, CE1 ClZ HundredGigE
0/9/0/0.1601) % % @ VRF (ZBH# {1} £4°, redistribute 473 5 > ¢, RIP [ZHEART 51—
NefRELET,

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
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Router-CE1l
Router-CEl
Router-CEl
Router-CE1l

config-rip-vrf) #interface HundredGigE 0/9/0/0.1601
config-bgp-vrf-if) #fexit

config-bgp-vrf) #redistribute connected
config-bgp-vrf) #commit

EfTavIJ4F¥al—av

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
|

ESPEREYS
« MPLS VPN 1 A ¥ < — D45 (17 ~=—3)

PEIL—AR ECEIL—ARARBDAAT 4 YYD IL—FDERTE

X B

ZOFITIX, AZT (v 7 JLb— k& VRF, vrfl601 (28I M4 Tx4,

Router-PEl#configure

Router-PEl (config) #router static

Router-PE1l (config-static) #vrf vrfl601

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

Router-PE1 (config-static-vrf-afi) #23.13.1.1/32 HundredGigE0/9/0/0.1601 192.13.3.93
Router-PEl (config-static-vrf-afi) #fcommit

CEl THIGT HA v #—7 =A Mz L TRELHRVIEL ET,

FfTarvIJq4FalL—ay

PE1 :
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router static
vrf vrflell
address-family ipv4 unicast
23.13.1.1/32 HundredGigE0/9/0/0.1601 192.13.3.93
|
|
|

CEl :

router static
vrf vrfle0l
address-family ipv4 unicast
23.8.1.2/32 HundredGigE0/9/0/0.1601 192.8.3.94
|
|
|

RSEIEE
« MPLS VPN 1 A ¥ < — O (17 ~<—)

BEav> K

* router static

PE/L—Z & CEIL—ARBDIL—T 4«25 FAFaILELTD OSPFDRTE

PE/N—# & CENV—HFDON—TFT 47 7a bzt LT, RIP, OSPF, F 721X ISIS ZfEH
TEEY,

& EHI

WIZ, OSPFV—7 4> 7 7Fa ha Va4 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, OSPF|ZHEAIT %/b— R Z2$8E L £, OSPF kT /1Z3%E L. HundredGigE 0/9/0/0.1601
T OEBICEEMN T T—T 4 v/ TEDR 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 vrfl601

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-PE1l (config-ospf-vrf-ar)# commit

PE2 /— R THLZOREEEVELET,
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CEl :

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

wps i3ven zoweE [l

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

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

Router-CEL (config-ospf-vrf-ar) #commit

EfTarvI4FaL—av

PE1 :

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

vrf vrflell
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 vrfle0l

area 1

interface HundredGigE 0/9/0/0.1601
|

FEIEE
« MPLS VPN 1 A ¥ < —ODO e (17 ~<—)

% TE DFEEE

MPLS L3VPN S IEFIZEREIND L O I2T 51213, REMRTILERNH D 7,

«L3VPN hT7 7 4 w7 7ua—0OHEHR (28 2—)

s T U —L A (#Eik) OMER (28 X—)

o« F——L A (L3VPN) OHR (30 2—)
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« VRE (vrf1601) 2RI FIT B TWA T LD Y #x Bl S MR EHER LE T,
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 vrfl601l: Per-VRF Aggr[V] \
vrfl601 11124125835

ToE—LA (BaE) DFER
+ LDP 5 A AS—HEERS TN DFA S—THAL STV D7 E D D ERER LET,

Router-PEl#show mpls 1ldp 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:

IPv4d: (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

IPve6: (0)

FIBR TNV DOEFESZITIH S TOAENE I AR LET,

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
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24041 Aggregate vrfl601: Per-VRF Aggr[V] \
vrfl601 7950400999

N=RU 2T DTNV REFRENTNENE I AR LET,

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 0x 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:O0x0
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]:

ECMP Sw Idx: 12811841 HW Idx: 200185 Path Idx: 1

SHLDI eng ctx:
flags: 0x0, shldi tbl idx: 0, num entries:0

SHLDI HW data for path 0 [index: 0 (BE)] (common to all NPs):
Unable to get HW NRLDI Element rc: 1165765120NRLDI Idx: 0
SHLDI HW data for path 1 [index: 0x1l (BE)] (common to all NPs):

Unable to get HW NRLDI Element rc: 1165765120NRLDI Idx: 1
TX H/W Result for NP:0 (index: 0x187a0 (BE)):

Next Hop Data

Next Hop Valid: YES

Next Hop Index: 100256

Egress Next Hop IF: 100047

Hw Next Hop Intf: 606

HW Port: 0

Next Hop Flags: COMPLETE

Next Hop MAC: edaa.5d9%.5f2e

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)
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RX H/W Result on NP:0 [Adj 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: edaa.5d9%.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

Z—/"—L A (L3VPN) D#EEE

2 OV EIAVA

« BGP A W= N LN END A N — ) — R THLIS N TNV DHNE I D a B LET,

Router-PEl#show bgp summary

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: 0xe0000000 RD version: 18003

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 InQ 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 — FNT RAZ A XEN, FEENTNE I e LET,

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: 0xO0 RD version: 0

BGP main routing table version 305345
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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
*>i120.23.1.2/32 20.20.20.1 100 0 6553700 11501 i

BGP 7 LB L7,

Router-PEl#show bgp label table

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

24042 IPv4 VRF Table vrfl602 -

= EBENEND VRFIZH T a0 — RENTNDNE I DEHERLET,

Router-PEl#show cef vrf vrfl601l 20.23.1.1
20.23.1.1/32, version 743, internal 0x5000001 O0x0 (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}

HIE RIS R

AVRITary FULLHIERRE T NURE ) B THNTEBY., T A F 40
D L3VPN I L TAE SN TWAENE I AR L £,

Router-PE2#show mpls lsd forwarding
In Label, (ID), Path Info: <Type>
24030, (IpPv4, '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, 'vrfle01l':4U), 1 Paths
1/1: PopLkup-v4, 'vrfl601':4U, ipv4
24032, (VPN-VRF, 'vrfle02':4U), 1 Paths
1/1: PopLkup-v4, 'vrfl602':4U, ipv4

FIBIN T~ IVOEFEZITERS TWANE I DEHERLET,

Router-PE2#show mpls forwarding
Local Outgoing Prefix Outgoing Next Hop Bytes
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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 vrfl601: Per-VRF Aggr[V] \
vrfl601 32167647049

ASBR T IPv4 JL— F E KT MPLS 5 NJL%#33#29 % MPLS VPN Inter-AS
HERATHEHROBEED X T LBIAD VPN EHE DR

A\

GE)  Zovr gL, Inter-ASover IP k> R/LOBEAITITET SN EH A,

T OEZ AT DOFEERLET,

IPvd)L— FE XU MPLS SR)LEHET B ASBR DERTE
Wiz, IPv4d — FEB L OYMPLS 7 L2 A8#od 2 BEEY AT AR /L—4% (ASBR) #RTET
LR LUET,
REH

Router# configure
Router (config) #router bgp 500

config-bgp-nbr-af) #route-policy pass-all out
config-bgp-nbr-af) #commit

Router
Router

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
(
(

RfTavI4F¥aL—ray
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
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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 bRIB/RIB SendTblVer
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
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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 0xO [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 BE161 labels imposed {ImplNull ImplNull}
Router#

EEav> R

« allocate-label all

* address-family ipv4 labeled-unicast

VPN-IPv4 JL— FZRBT BESICIL—F Y I LI A EHRTET D

WIZ, ~NVFRy FaEMH L TVPNIPVA L — N E T A L5 1V — R Y 7 L7 BERET
LR UET, 22T, HEV AT LA (AS) BITHR7 A b &y ZIERB L OVPN 71
DHERFSND KO ICHREL T,

% TE

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
Router (config-bgp-nbr-af)# next-hop-unchanged

Router (config-bgp-nbr) # address-family vpnv6 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

RTarvI«4FalL—vay

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 vpnvé unicast

|

neighbor 10.200.1.1
remote-as 100
ebgp-multihop 255
update-source Loopback0
address-family vpnv4 unicast

route-policy PASS-ALL in
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route-policy PASS-ALL out
next-hop-unchanged

|

address-family vpnvé unicast
route-policy PASS-ALL in
route-policy PASS-ALL out

next-hop-unchanged
|

Router#show cef vrf vrf2001 ipv4 111.1.1.2/32 hardware egress location0/RP0/CPU0O
111.1.1.2/32, version 39765, internal 0x5000001 0x0 (ptr 0x9f4d326c¢c) [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 0xO0]
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:O0
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
ecd marked:0, collapse bwalk required:0, load shared 1b:0

RSHLDI:
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: 0x4001381le

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%9ab51878 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%9a51838 PD:0xb9%a51878 rev:3864192 p-rev:

FEC hdl: 0x890c0b58 fec index: 0x20004fa0(20384) num paths:1

Path:0 fec index: 0x20004fa0(20384) DSP fec index: 0x2000120e(4622)
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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

RSHLDI:
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: O
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
MEav> kR
* address-family vpnv4 unicast
» allocate-label all

* ebgp-multihop

* next-hop-unchanged

ASATYE—FIL—FERBTZIL—F JTLYZDERTE

Wiz, —hr U717 % (RR) 2, BEVAT ABERL—Z05508 LZIPvdLb— FB LW
TV BEV AT ANO T o F— Y (PE) V—HICKMTE DX 51T H61%
ALET, T, ASBRBEIURPEZRRDOAL— RN U TLI X I5A4 T e LTvw—2F
HT ETEREINET,

= EH
Router#configure

Router (config) #router bgp 500
Router (config-bgp) #address-family ipv4 unicast
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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) #address-family ipv4 labeled-unicast
Router (config-bgp-nbr-af) #route-reflector-client

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

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

FfTarvIJq4F¥alL—ay

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 vpnv6 unicast
|
!
neighbor 60.200.12.1
remote-as 500
update-source Loopback0
address-family ipv4 labeled-unicast
route-reflector-client
|
address-family vpnv4 unicast

route-reflector-client
|

ASBR T VPN-IPv4 7 K L X %#3#19 5 MPLSVPN Inter-AS Z{# i3 548
HDOBEED R T LREAD VPN i1 DR
T, ROEZATOFEERLET,

IP A2 RJLTVPN-IPvA 7 FL A ZXR#9 % ASBR DEETE

R —H— F— b~ A 71 bz (eBGP) HAY AT LBif/L—% (ASBR) %, fhod
HALY AT L& VPN-IPv4 L — b 25T 5 KO ICRET DI, ROEEEEITLET,
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ATy T

ATy T2

ATvT3

ATvT4

ATy TH

ATvT6

ATy T17

FIE

configure

1

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

XRarv74F¥alb—vary E— Rl E7,

router bgp autonomous-system-number

1 -

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

A== —Frv=A 7ubanr (BGP) REE— F&MLET, ZOE— FTIE. BGP
N—TF 4T Ta AEBRETEET,

address-family { ipv4 tunnel }

il -

RP/0/RP0O/cpu 0: router (config-bgp)# address-family ipv4 tunnel
RP/0/RPO/cpu 0: router (config-bgp-af) #

IPvd Fo XV 7 RLZ 77 IV ERELET,
address-family { vpnv4 unicast }

51 :

RP/0/RP0O/cpu 0: router (config-bgp-af)# address-family vpnv4 unicast
VPNv4 7 FL A 77 IV EZRELET,

neighbor ip-address

{1

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

N—2%BGPIN—T 4 VT DRAN—REET— RIZL T, XAX—DIPT KL A172.168.40.24
% ASBReBGP 7 L L THTLET,

remote-as autonomous-system-number

51

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

RAN—ZAER L, EDRAN—% ) ET— FHRT AT LEZITHY ETET,

address-family { vpnv4 unicast }
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ATvT8

ATvT9

ATy 710

ATvIN

ATvT12

IP k2L TVPN-PVA 7 K L2 %82 % AsBR 0% I}

1 :

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

VPNv4 7 FL A 77 IV EARELET,
route-policy route-policy-name { in }

51

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

BGP A N—=nbZFENDT v 7T — M V=T 4 7 RV —%@ALET,
s b— K R —DLHIETEFRT D T2\ route-policy-name 518 = H L E4, HITHE,
N— b RY T —DL4REIM pass-all & L TEHRSNTNDLZ EERLET,
AN R A= ORI =% FERTHEDITinF—U—REHLET,
route-policy route-policy-name { out }

51

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

BGP XA N—nbEFENIZT v 7T — M, =T 47 R o—z@EMLET,
« — R RV T —D4HTEEFRT D 12D route-policy-name 5152 L 7, #I T,
J— bk RY U —D4RIN pass-all & L TERSNTNDHZ EEZRLET,
T UMY R A= FDORY V—2EHRTHOC out F—U— FEfEHLET,
neighbor ip-address

1 :

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—R % BGPIL—F 4 T DOXRANR—BFREE—RIZL T, XAN—DIPT KL X 175.40.25.2
% VPNV4iBGP v'7 & L THTELE T,

remote-as autonomous-system-number

51

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

RAN—ZAER L, ZORAN—% U E— FEES AT LEFIZHID B TET,
update-source type interface-path-id
£l

RP/0/RP0O/cpu 0: router (config-bgp-nbr)# update-source loopbackO
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BGPEy I arv, BEDA L E—T A ADT I~ IPT RLAZua—h/L 7 KL AL
LTfEATEALSICLET,

AT 713  address-family { ipv4 tunnel }
i

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

IPvd Fo RV T RLRA 77 EZRELET,

AT v 714 address-family { vpnv4 unicast }
11

RP/0/RPO/cpu 0: router (config-bgp-nbr-af)# address-family vpnv4 unicast
VPNv4 7 LA 77 IV 2R ELET,

ATY 715 commit 2~ FE7zlZend 2~ REHHALET,
commit : REDELZRFEL, a0 T4 Falb—rartyia AIRHEDET,
end : ROWTNNDT 72 araFfT9 52 Laa—FITERLET,

o [Yes] : RELHLZRAFL, a7 4Falb—TartktyyarzTLET,
*[No] : REAHEZaIy MFIlary 7 Xalb—rareyiaryzi&krLET,
[Cancel] : REAHZ Iy METIZ, a7 4 Falb—Tar BT RIEEV T,

ASBRE7ADRAEZ T4 99 JL—FDETE
ASBR ETIZAX T 4 v 7 N— RN ERET DT, ROEEEFITLET,

FIE

AT v 71 configure
i -

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

XRav74F¥alb—varE— Rt LET,

2T w72 router static
1 -

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

N—B AT 47 AT 4 X2l — gy FT— REMIELET,
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AT w73 address-family ipv4 unicast
i

RP/0/RP0/cpu 0: router (config-static)# address-family ipv4 unicast
RP/0/RP0/cpu 0: router (config-static-afi)#

IPvd7 LA 773 V%A X—T /I LET,

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

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

AN —F DT RV AZ AN LET (IPvd 7T Xy b v AT &2ET) ,

ATY S5 commit 2~ FE/lZend 2~ FEEHALET,
commit : FEDLEFZMRFL, 274 Fal—Yarbyra B EDET,
end : RKOWTNDDT 7 v aruwF 7452 Laea—FZERLET,
e[Yes] : RELF#RFEL, a7 4 Fal—Yartvyia 2K TLET,
s[No]: FEAHLAaIy MEFIZar 7 Fal—varbyrarzKTLET,
o [Cancel] : REALAEZaI v METIZ, 274 Fa2lb—ar ET—RIIEEDET,

BENDY TEEVRTLRITVPN L— F %359 % EBGP L—F 1 VT DHRE

HAENOYVTHEY AT LA TVPN /Lb— M 2T H9MBR—F — F— o =A 7u hai
(eBGP) N—T 4 VT HFZHET HITIE, WOEEEZFITLET,

\}

(GE)  VPN-IPv4 eBGP A /X—D AR A k Jb— R RMid /L— 2 35 LUV PE /L—# |2 (Interior Gateway
Protocol (IGP) ZH L) B &N 5 Xk 52T 5I21%, #E eBGP (CEBGP) /L—#% @ IGP
BX E 647 C redistribute connected =~ > K% 57 L £7°, Open Shortest Path First (OSPF) #%
fEAT 2846,  [redistribute connected] V7 % v F23FHET S CEBGP A ' ¥ —7 = A AT
OSPF 7B EANANNIIN TN RN AR LET,

FIE

ATv 71  configure
i -

RP/0/RP0/cpu 0: router# configure
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AT w72  router bgp autonomous-system-number

B -

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

MPLS L3VPN OHE |

BGP =2 7 4 F¥al—yary®—FRK&EfBLET, Z2OF—RKTIEBGPLV—T 47 7tk

AxRETEET,
AT w73  bgp confederation peers peer autonomous-system-number
i
RP/0/RPO/cpu 0: router (config-bgp)# bgp confederation peers 8
HEIRTHETORMRY AT LAESERELET,
AT 74  bgp confederation identifier autonomous-system-number

1 -

RP/0/RPO/cpu 0: router (config-bgp)# bgp confederation identifier 5

HEID ODHBEV AT LB GEEELET,
AT w75  address-family vpnv4 unicast
il -

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

VPNv4 7 FL A 77 I aRELET,
AT 76  neighbor ip-address
£l

RP/0/RP0O/cpu 0: router (config-bgp-af)# neighbor 10.168.40.24
RP/0/RP0O/cpu 0: router (config-bgp-nbr)#

N—REZBGPIN—T 4 L T DRAN—FHEET— RIZL T, XA X—DIPT R %10.168.40.24

ZBGP BT L LTHRELET,
ATw 71  remote-as autonomous-system-number

1 -
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ATvT8

ATvT9

ATy 710

ATvIN

ATvT12

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

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

A N—FAERL L, ZDOXRA N—% VE— FEBEI AT AFZICH D B TET,
address-family vpnv4 unicast

1 -

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

VPNv4 7 RLRA 77 IV ERELET,
route-policy route-policy-name in

i

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

BGP XA N—InOZAFENDLT v 7T — M, V=T 47 R o—z@MLET,
route-policy route-policy-name out

1 :

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

BGP XA N—ZT RNRZARXINDT v 7T — M, V=T 4 7 R —%EHLET,
next-hop-self
51

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

RIT ARy THEET 4 =TV L, BGP T v 7T — R DRI A MRy T 74—/ RIC
A—FHFDOT FLADBAZFTFATLET,

commit 2~ RE/-jXend 2~ REHEHLET,

commit : FEDEEZHEFEL, 274 FXF=2lb—ar vy aAiB8EY F4,

end : ROVWTNNDT 72 arawFfTd 5 Laa—FITB-RLET,

e [Yes] : REELFZRFL, a7 4 Fal—vartyraraz&TLET,
*[No]: REATEAaI v hEFICary7sXalb—rartyrvarz&kTrLET,
[Cancel] : REAEHAZ Iy METIZ, a7 4 Falb—ar B—RFIEEDV £7,
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ASBR E& T MPLS E5x DR TFE
%ﬁbt%y& Tz A ATHRY AT LR LV—% (ASBR) #HE (BGPWN) ~® MPLS x5
RRETDHITIE., ROMEEELZFEITLET,

%,

GE) DREIF, A F—7 = A AEHEMN T O E TSRS T DEEBRO X L EEH 2 2B L
iaﬁ, Zhit., (FAFRY TS AL AZLAT) BGPRLDPIZ L > THEMIZY 54 Fa A
VARV LW E T EHEDICMNIETT,

FIE

AT v 71 configure
i -

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

XRavy 74Xzl —arE— R E2HBLET,

AT v 72 router bgp as-number
11

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

BGPa 7 4 FXFal—Y g EF—RRefELET, Z2OF—RTIEBGPIL—T 47 Tk
AHBRETEET,

AT v 73 mpls activate

1 -

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

BGPMPLS 77 7 4 7ALREE— N& BB L £,

AT v 74 interface type interface-path-id
i -

RP/0/RP0/cpu 0: router (config-bgp-mpls)# interface hundredGigE 0/9/0/0

A B =T x4 ATMPLS A F—T VT LET,

ATFY S5 commit 2~ FE7/lZend 2~ FEEHAL £,
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commit : XFEDELLRIFEL, a0 T4 Fal—Tartyia IEEDET,

end : ROWTNNDOT 7 arwzFTT5Zaa—FICERLET,
o [Yes] : RELZHZRFEL, a7 4 Fal—vartyirarzkTLET,
c[No]: HEAEHEZ2I Yy METICary 7o X¥al—rvarkyia 28T LET,
e [Cancel] : REAHZ Iy METIZ, 274 Falb—var EB—RNIEELET,

ASBREEET7ADRXE T4 Y7 JL— FDERE

ATy T

ATy T2

ATvT3

ATy T4

ATy Th

Inter-AS A ETIZAX T 4 v 7 Jb— M ERET DI, WOEEZFEITLET,

FIE

configure

1 -

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

XRarv7 4F¥al—y gy F—RKZHBLET,

router static

51

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

N—B ABT 4y arT 4 Xal—ar E—RFRERBLET,
address-family ipv4 unicast

1 :

RP/0/RP0O/cpu 0: router(config-static)# address-family ipv4 unicast
RP/0/RP0O/cpu 0: router (config-static-afi)#

IPva7 RLA 77 I V%A FX—T M LET,
A.B.C.D/length next-hop
i -

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

AN —F DT RV AZ AN LET (IPvd T Xy b v AT &2ET) ,
commit =2~ RE7/idend 2~ REHEHLET,
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commit : REDEFELZFIFL., a7 4 X2l —raryira Ml@EBEzY F9,
end : ROWTNDIDOT 7 v a B T7T5HZ Laa—WFIZERLET,

==

o [Yes] : RELEHZRFEL, a7 4 Fal—vartyirarzkTLET,
c[No]: HEAEHEZ2I Yy MEFICary 7o X¥al—rvarkyia 2% TLET,
e [Cancel] : REAHZ Iy METIZ, a7 Falb—var EB—RNIEELET,

VRF-lite

VRF-lite /£, MPLS D72\ VRF #H ABRE: CT7, —E A 71/ ¥ —(X, VRF-lite (21 Y EHHE
THIPT RVATHEED VPN 2 R— T £9, ZOMEEZFEHTHZ LT, #HED VRF
A VAR AT T AR — T FNRAL ZANTYR— FTEFT,

VRF-lite f VX =7 2 A AE LA YIS L H—T 24 ALTEVERHY, 72, ZDOA
H—T A AF, EDXIRGEAEBEID VREICBTHZ N TEERHA, BHDA L 57—
Tz A ADTRTHEL VPNIZBML TWDGEIE, FNOEEOA 2 —T = A %[F L
VRFIZGESHDHZ LN TEET,

VRF-lite W% E

250D VPN A ERZENENIZH Y, TN HDH A FAFEC PEAL—FIZHHRKH L TW\WDH 2250
HAR =it LET, KO AR ~—IfE@ON—T 4 T T —T NV EAEKT 5728, VRF
EHEHLET, HEHAX~— (J2& 20E, vrfl & vif2) (21950 VRE ZER L TG, £
END VREIZHIGT HDN—H DA H—T oA A%BIMLET, & VRFIZIEZ, MEO/L—
TAVT T—=TNE FRCHHE L TRESNTZA VX —T 2 A ARV ET, V—FDT
O— NV =T 4 T T=TNFINEDA o H—T oA RAFFRRINET A, TIITK
L. VRE/V—F 4 7 T—7 0121k, VREICEBM LA VA —T 2 A ANERINET, A
BF A4 N—F 427 EF7RIEBGPRRIP R EDN—F 47 Fua ha)zffif L TCE
TNAREN—T 4 TIERE LT D PEL—H,

¥V, VRF-lite REIZIT, ROFEFZ AT PREENET,

* VRF O1ERL
eV H—T A AFTDVRF DHEE

JL—F 47 7T k3L TO VRE DEE

REH

* VRF D1ER :

Router#configure
Router (config) #vrf vrfl
Router (config-vrf) #taddress-family ipv4 unicast
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/* 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) #fexit

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

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

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

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

FfEIZ, b— & Z—4 > F%&100:100 & LT vif2 Z1ER L £,

A8 —T A ATTDH VRF DETE

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 dotlg 2001

Router (config-subif) #exit

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 dotlg 2000

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

[FARIZ, vifl &2 A % —7 = A A HundredGigE 0/9/0/0.2001 {2, vif2 A ' ¥ —7 = A A
HundredGigE 0/9/0/0.2000 (Z5%E L £ 7,

I—F 425 7OFa)LTH VRF DEHFE :

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) #exit

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

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

[F£RIZ vif2 % RIP C HundredGigE 0/9/0/0.2000 (2, vrf2 % A > 4% —7 = A A HundredGigE
0/9/0/1.2000 | Zf%E L £7,

EfTarvIJ4F¥alL—>av

/* VRF Configuration */

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

export route-target
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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

encapsulat
|

interface HundredGigE 0/9/0/0.2000

vrf vrf2

ipv4 address 192.0.2.5/30 255.255.255.252

encapsulat
|

interface HundredGigE 0/9/0/1.2001

vrf vrfl

ipv4 address 203.0.113.2 255.255.255.252

encapsulat
|

interface HundredGigE 0/9/0/1.2000

vrf vrf2

ipv4 address 203.0.113.5 255.255.255.252

encapsulat
|

/* Routing Protocol Configuration */

router rip

interface
|

interface
!
interface
!
interface
!
interface
!
interface
|

interface
|

vrf vrfl

interface HundredGigE0/9/0/0.2001

interface HundredGigE0/9/0/1.2001

. MPLS L3VPN O#IE

ion dotlg 2001

ion dotlg 2000

ion dotlg 2001

ion dotlg 2000

Loopback0

HundredGigE0/9/0/0
HundredGigE0/9/0/0
HundredGigE0/9/0/0
HundredGigE0/9/0/1
HundredGigE0/9/0/1

HundredGigE0/9/0/1

.2000

.2001

.2000

.2001
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default-information originate
|

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

default-information originate
|

e

Bits

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

Codes: C - connected, S - static, R - RIP, B - BGP, (>) - Diversion path
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-1l, 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

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

Codes: C - connected, S - static, R - RIP, B - BGP, (>) - Diversion path
O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - 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] via 192.0.2.1, 00:01:42, HundredGigE0/9/0/0.2000
203.0.113.0/24 is directly connected, 00:08:43, HundredGigE0/9/0/1.2000
203.0.113.5/30 is directly connected, 00:08:43, HundredGigE0/9/0/1.2000
192.0.2.0/24 is directly connected, 00:06:17, HundredGigE0/9/0/0.2000
192.0.2.5/30 is directly connected, 00:06:17, HundredGigE0/9/0/0.2000

Haot o>

BEEIER
« VRE-lite (46 ~—<°)
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B o7 —5 4o EBERLE MPLSLIVPN H—E 2

T A
A

fIL—FT 4 29 Z{FEALT- MPLS L3VPN —E

HIE., MPLSL3VPN ¥— " 2 D#i51%Z MPLS Label Distribution Protocol (LDP) 23A< fEfA &
TWE9, MPLSLDP Db WickE /A ks b—F 4 v 7 %M LT MPLS L3VPN #—E 2
BEETHIET, Ry b= T T 497DV VYR ar "= U ANAELE
T, BT AV MNA—T 47 E, BET L= BERTHI L MPLS7T —X%7 7 F ¥ |Z
EEEACTEET, MPLS 7T —#% F'L—C 2T A N v—FT 47 Xy hU—7
TIE, LDP i3z oo 7+ ) v 7 7a b aVigRETT, oMbz, IGP (IS-IS
F£721Z0SPF) 7*BGP 7’11 b a2/ L{Z k> CT~NWEANFEITENET, Xy hT—7 b7 0
ha v EPERRT S 2 & TEOBRENMEIIE L, 7 u oLk OMEEEMEO L EE R T2 L
TEREEM L LZEMENH ELET, B A N =T 4 71, RO MPLS X v b U —7 &
DHERREIS Ry N — 7R AR L, B RE L £,

O Ak IL—T 42 %% L= MPLS L3VPN D% E

N =P%

WIRTFH Y hU—2 > F U ATiE, MPLSL3VPN —EARE T X b b—F ¢ T %l
ML TEIEINET,

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

O MRBYTIE, CEl £ CE2R2 0D W AHX~— )Lb—HX T, ISPIZIE2 DD PE/L—H,
PEI B XOPE2 &, PL—4RH VD 9, RIPIX, CEL—X L PEDNL—HFDOT Y 7 a b
IO YR—MUMERESHET, 7 VLEARILIGP (IS-IS £721% OSPF) 721X BGP IZ k-
THEITENET, 2OV F VA TIE, OSPF #fiH L £7,

HAR < —DOBHEY AT AL 65534 T, ISP OBHEL AT L 65000 LTV 7 H{TWET,
L. Ta— L IPvE T — T D — F DT RAREZ A REBiT-0, VREET Y 7T
bHHNENRHY ET, ISP/L—F PEl & PE21TIX, # AZ~—M® VRF (vifl601 72 &) 085
FNTHVET, PEI E PE2 BRIV — b ¥—F v hEax=/ KR —FL, £ R —bFLETH,
ZHIIHNETIEIHY THA,

ZOMReYTIE, HEREENTWARY NU—2 %23 alb— T A0V —T Ny 7 £
H—T oA AR LET,

B

X &

v A N V—F 4 RS LTz MPLS L3VPN % EfFIZRET AL, IROZ AV & F(T4
HVERH Y £,

eMPLS =27 CDET ALk v—F 4 T OHBE (51 2—)
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MPLS a7 Tnt s 4ok h—F ¢ 2o n%E [

*PE-CE TOFu h 2L HR— FDOEE (MPLS VPN I A ¥ ~—D#H: (17 <—3) &H
iy

*PE-PETCOHOT 1 ha)LHhR— FORE PE/L—XEBLOL— K U 7 L7 4% TOMultiprotocol
BGP O%E (14 <—) &HHR)

MPLS A7 TR AV M IL—TFT 4 VT DERE

:@Iﬁﬂi MPLS 27 CE T AL b V—TFT 4 VT AT HRETFINEICOWTHIBA L F
T, ZOBTEIX MR PNOPEIL—%, PIL—X%_ BLXOPE2/L—X CxbieT AEA#H L
TEITTIHLERHY £7,

REH

/* 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-PEl (config-ospf) #mpls 1ldp 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-PEL (config-ospf) #area 1

Router-PE1 (config-ospf-ar) #interface HundredGigE 0/9/0/0
Router-PEl (config-ospf-ar-if) #exit

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

/ * 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
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L
iZ

oul

B vwisarcoesrvr -390

|

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

EfTavIJ4F¥al—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
!

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 LoopbackO
segment-routing mpls
|
interface Loopback0
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
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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 LoopbackO

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 LoopbackO
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
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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 LoopbackO
address-family ipv4 unicast

prefix-sid index 30103
|

BEEIER
WDRAT ZEITTHEEBIZ, BT A N V—TF 47 %I L7z MPLS L3VPN % € % E1T
THINLERHD F9,

* MPLS VPN 1 A % <= — D8k (17 ~<—)

*PE/L—#EBLUUL— K U 7 L2 % TO Multiprotocol BGP DR E (14 ~X—7)

AV M IL—T 14245 %4 L1= MPLS L3VPN %€ DHEER

« AT L—H OEHEMEZ MR L, IGPHaET UL (Z OB TIiX 64003) D77 2 2 H3HE0N
LTWBHZ EEMRLET,

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

PE1 V— % ORFHER 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 OFEEHERZ MR L, VPN 7L (ZDFITIE24031) OO 7 Z0n#ENL T
WAHZ EamERLET,
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PE2 :

Router-PE2#show mpls forwarding

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

vrfle0l 501241

Fm. awr REHAEIOZEM Y A IOV T, MPLS L3VPN R E O (27 ~—7)
R L TLLZEN,

MPLSL3VPN DE% : VI 7L VR

MPLS L3VPN O #| =

MPLS L3VPN 1%, ®ROFSZ#RMAE L £,

e —VB R Fu g HF—F, A —F T )7 VPN ZRERE L. fIMlifEY— B X 2Rt cx
i‘g—o

s AR T a LAY — XTI, FA MNIOBEEMWSL T H72DIC EROT 7 v a ik
BTN ERRFEL £97,

cHEFAI—E R . LAV 3IZ VPN ZHEET DL, VPNIZREEIND=2—% F—TFITH
OV —ERAEEAATEET,

o PEARME  EIRMENE W VPN 2 a7 v a VRIORA Y —RA v b F—_"— L A Zff
AL TR L £,

X2 T4 X2V T 4. (DAFX—OZIEFE LTy S BEFEIZE LV VPN
WCEETDH LI el X —Xy hT—=I DTyl Ny 7 R—ZBEENE T,

* ¥4 Quality of Service (QoS) A — b : QoS X, FHIFAIHE/R/ T +—< L AB LUK
—DFIETHAL L, MPLSVPND S EFXFR L~V O —ERAE P R— N HHrE% 1%

HELUFT,
s HALARAT . — B X g F—F, HHRBIT A E2FEH L TVPN —E R %ZEA
TEFET,

s TV R W AX—DBITHMEIREILIIET, CE/L—F ETMPLS %R — 3 505N
. WAF=—DA 2 FT7 Xy MIEFIVLEDHY 8 A,
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MPLSL3VPN DFE O VR— 2 b : ¥4

RELVL—TFT1420B&VEET—TIL

£ VPN L. 1 2L ED VPN L—TF ¢ 7B X WEE (VRF) A VA F U AZBEEMT N T
WET, VRF TlZ. PEL—FITHEHINTWVWAIAZw— A RO VPN A R_"— v Tk
EFLFET, VRFIZ., ROV F—F2 N THEKRENTHET,

cIPX—T 3504 (IPv4) 2=F Y A M VL—T 4 7 T—T)L
cBfE SN~ FIBT—7 /L
HRIET TN EHHT D DA =T = A A

N—T 4 T T =T MM EIN TV D IEREFHIET 57200 —HED /L — /L L OVL—
TAT T han RTA—X

INHDa A= FE—FE LT VRE A U AH VR LRI E T,

L3t 1 OBEFRIZ, WAZ~— WA k& VPNs BIICHT LB AAET 20 EIETH D FHA, 1 DD
P A FEEBEDOVPNs DA NI TEET, 72720, A &, 150 VRFE &2 BEAHT 5
ZEMTEET, VREITIE, ZDOHA R AL NRERSTND VPN ML YA b~D, FIHT
LT _NTOL— IR EENTWET,

27y MRIEERIL, VRF ZEWZIPV—T 4 7 T—7 VB LI OFIB 7T —7 VI S E
9, % VRF O—#D/N—F 47 T—T )& FIB T —7 /Il x4 IR S Ezd, Zhbo
T =7 MK VPN OIMANTIE R ERIE SR K 912782 TV DHIED, VPN OFMIl D /3
v b VPN NDO/L—FITHRIE SRV L D IZ7 > TV ET,

VPN /L—TFT « VT 1B : B2IE

VPNIL—F ¢ JIEROTEATIEL, BGPIEE I I 2 =7 41X - CHEEINDH VPN/L— | ¥ —
Fybala=T o 2MHALTHBEINET, VPNA—T ¢ U7 EHRIZ. RO X D IZEAA S
nEJ,

« CE/L—H 553 Lz VPN /L— R 23 BGP IZIEA SIS &, VPN IL— b X —4 » MLk

AIa2=T A BEDOY XA INRB, FONA— MIBEEMTORET, BE, L—FF—F vk
I 2= AHPLRMEO Y X ME, v— FOFEITLO VRFICBEEMIT b T D — h Z—
T hDODZIAR—F VA INLHRESNET,

e N—hEZ =y MEEaI2=FT 4 DA AR—F U A ME, % VRFICEEMIT SR TH
F, AR —F UR ML, A—FRVREIZA VR—FENBEZDIT, — MMIEE
SNTWDIREDOHD, V— b Z—Fy MEEala=7 s BEPNERSNTWET, =
ExE, BHAFHEDVRE DA VR—K URARMINV—F Z— v MEEaI2=7 1 A,
B. BXUOCHEENTWAEE, ZhbDL—h Z—4F vy MElEaI 2=F 1 A, B,
I CONTNNEIEET DT NTD VPN L— S VRE 124 VR— b S ET,
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VPN )L—T 1 > J &R D BGP B2
PE/L—Z X, ROV —=ANGIP V7 4 v 7 AZFELET,
c ABT 4 JERED CE/LV—H
«CE/L—4LDeBGP vz
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