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HRE B S BRI RBES

PE1

hostname PE1
ip cef
!
ip vrf aqua
rd 100:1
route-target export 1:1
route-target import 1:1
1
mpls traffic-eng tunnels
1
interface Loopback0
ip address 10.2.2.2 255.255.255.255
no ip directed-broadcast
1
interface Ethernet2/0/1
ip vrf forwarding aqua
ip address 172.16.1.2 255.255.255.0
1
interface Ethernet2/0/2
ip address 10.7.7.2 255.255.255.0
ip router isis
mpls traffic-eng tunnels
tag-switching ip
1

router isis




passive-interface LoopbackO

net 47.1234.2222.2222.2222.00
is-type level-1

metric-style wide

mpls traffic-eng router-id Loopback0
mpls traffic-eng level-1

!
router bgp 1

bgp log-neighbor-changes

neighbor 10.11.11.11 remote-as 1
neighbor 10.11.11.11 update-source Loopback0
!

address-family vpnv4

neighbor 10.11.11.11 activate
neighbor 10.11.11.11 send-community extended
exit-address-family

!

address-family ipv4

neighbor 10.11.11.11 activate

no auto-summary

no synchronization
exit-address-family

!

address-family ipv4 vrf aqua
redistribute connected

no auto-summary

no synchronization
exit-address-family

PE2

hostname PE2

!

ip vrf aqua

rd 100:1

route-target export 1:1

route-target import 1:1

!
mpls traffic-eng tunnels

!

interface Loopback0

ip address 10.11.11.11 255.255.255.255
!

interface POS0/1

ip address 10.12.12.10 255.255.255.0
ip router isis

mpls traffic-eng tunnels
tag-switching ip

crc 16

clock source internal

!

interface POS5/1

ip vrf forwarding aqua

ip address 172.16.13.11 255.255.255.0
crc 32

clock source internal

!
router isis

passive-interface Loopback0

mpls traffic-eng router-id Loopback0
mpls traffic-eng level-1

net 47.1234.1010.1010.1010.00
is-type level-1




metric-style wide

!
router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.2 remote-as 1

neighbor 10.2.2.2 update-source Loopback0
no auto-summary

!

address-family vpnv4

neighbor 10.2.2.2 activate

neighbor 10.2.2.2 send-community extended
exit-address-family

!

address-family ipv4 vrf aqua

redistribute connected

no auto-summary

no synchronization

exit-address-family

B
PE2iEBPE1MPE2Z BHIMPBGP¥ EE ZHPE1 VPN IPv4¥E172.16.1.0/24, WM RF7R :

PE2# show ip route vrf aqua
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR

Gateway of last resort is not set

10.0.0.0/24 is subnetted, 2 subnets
B 172.16.1.0 [200/0] via 10.2.2.2, 16:09:10
C 172.16.13.0 is directly connected, POS5/1

E#k , PETEBBPE1MPE2Z BHIMPBGP¥ E & AMPE2 VPN IPV4FE172.16.13.0/24, WA :

PE1l# show ip route vrf aqua
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, 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 - IS-ISs, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR

Gateway of last resort is not set

10.0.0.0/24 is subnetted, 2 subnets
B 172.16.13.0 [200/0] via 10.11.11.11, 16:09:49
C 172.16.1.0 is directly connected, Ethernet2/0/1

PEl# show ip route vrf aqua 172.16.13.13
Routing entry for 172.16.13.0/24
Known via "bgp 1", distance 200, metric 0, type internal
Last update from 10.11.11.11 16:13:19 ago
Routing Descriptor Blocks:
* 10.11.11.11 (Default-IP-Routing-Table), from 10.11.11.11, 16:13:19 ago



Route metric is 0, traffic share count is 1
AS Hops 0, BGP network version 0

PE1# show ip cef vrf agqua 172.16.13.13
172.16.13.0/24, version 11, cached adjacency 10.7.7.7
0 packets, 0 bytes
tag information set
local tag: VPN route head
fast tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17 12308}
via 10.11.11.11, 0 dependencies, recursive
next hop 10.7.7.7, Ethernet2/0/2 via 10.11.11.11/32
valid cached adjacency
tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17 12308}
!-—-- The label stack used to reach 172.16.13.13 is !--- {17 12308}, where 17 is the outer label
to reach next hop 10.11.11.11 !--- and 12308 is the VPN IPv4 label for 172.16.13.0/24. PEl# show
ip cef 10.11.11.11
10.11.11.11/32, version 31, cached adjacency 10.7.7.7
0 packets, 0 bytes
tag information set
local tag: 21
fast tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17}
via 10.7.7.7, Ethernet2/0/2, 1 dependency
next hop 10.7.7.7, Ethernet2/0/2
valid cached adjacency
tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17}
!-—- Outer label 17 is used to reach next hop 10.11.11.11.

Eit | CE1‘JLA@JPNE%EH%HE%(VRF)@JIE Faqua. FHECE2#8% £#9172.16.13.13 , &HIE
1EPE1 (BRI B{17 12308 TR E , 2.t XFF R,

It ping# i AT FERRIEAR

CEl# ping 172.16.13.13

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 172.16.13.13, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms

R TERRERPE1RIPE2R , BIBTERRER VPN
m#

TE Tunres
_:—"_'_'___'_ _\_\_\_\__\-\_\"—\—
o T
___.-"'-- T
P \'\‘
i
o 10222 Lo LUy 10555 DR ERERE
1724640 'E* 172.18.134
B FE1 ] P FEZ CEZ

EEAEEBRABEGNPERMBSREERTERER , WEBTERE T ERARE L OPE BGPT —Bk
o Eit , PETERTERBIEPE2,

% : MPLS TEEMALDP Eﬁﬂﬂi%ﬂﬂ%@ﬁﬁﬁPEﬂPEH’J[S_l_é?ﬂiﬂﬂ( , AT A EBR BT HE
S EFALDP , 3 A A EBHETERENE LETLDP, 182 , BAZER S BIVPNRR A 4(VPNV4)BE B



MWBGP T —BEMMAERE, ELEENTAFR , ZAUAFRLBGP T —B2PE2 LK
Loopback0(10.11.11.11), ttiHEHNERE th2RPE1RIPE2KBRERBSE B Z, ERP T AMTEL
ARfls , MRREREBFERPE2EIPE1HFEE , AT U ZAKOFHILDP, A% , ##CEE
CEMERE AR BIBTER S EHNFTEVPNVATE, MEBGPT — B ETERE S EFE

, LDPABEEROFTERRE LiE1T,

B

PE1 LRRENPERENFEINEEM TR :

PE1

PEl# show run interface tunnel 0

!

interface TunnelO

ip unnumbered Loopback0

no ip directed-broadcast

no ip route-cache distributed

tunnel destination 10.11.11.11

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng path-option 10 dynamic

end

B

PE1# show ip cef vrf agqua 172.16.13.13
172.16.13.0/24, version 11
0 packets, 0 bytes
tag information set
local tag: VPN route head
fast tag rewrite with Tu0, point2point, tags imposed {19 12308}
via 10.11.11.11, 0 dependencies, recursive
next hop 10.11.11.11, TunnelO via 10.11.11.11/32
valid adjacency
tag rewrite with Tu0, point2point, tags imposed {19 12308}

!-—-- The label stack to reach 172.16.13.13 is {19 12308}. !--- BGP next hop for the VPNv4 prefix
is 10.11.11.11, which is !--- the same as the TE tunnel destination. PEl# show ip route
10.11.11.11

Routing entry for 10.11.11.11/32
Known via "isis", distance 115, metric 40, type level-1
Redistributing via isis
Last update from 10.11.11.11 on TunnelO, 00:02:09 ago
Routing Descriptor Blocks:
*10.11.11.11, from 10.11.11.11, wvia TunnelO
!-—- The route is via Tunnel(O. Route metric is 40, traffic share count is 1

B , BEAREBTunnel0ZBE T —810.11.11. 11 S\ ZPER,

PE1l# show mpls traffic-eng tunnels tunnel 0

Name: PE1_tO (TunnelO) Destination: 10.11.11.11
Status:
Admin: up Oper: up Path: valid Signalling: connected

path option 10, type dynamic (Basis for Setup, path weight 30)



Config Parameters:

Bandwidth: 0 kbps (Global) Priority: 7 7 Affinity: 0x0/0xXFFFF
Metric Type: TE (default)
AutoRoute: enabled LockDown: disabled Loadshare: 0 bw-based

auto-bw: disabled

InLabel : -

OutLabel : Ethernet2/0/2, 19
!-—- Label 19 from RSVP is used to reach destination 10.11.11.11/32. RSVP Signalling Info: Src
10.2.2.2, Dst 10.11.11.11, Tun_Id 0, Tun_Instance 31 RSVP Path Info: My Address: 10.7.7.2
Explicit Route: 10.7.7.7 10.8.8.7 10.8.8.5 10.12.12.10 10.11.11.11 Record Route: NONE Tspec: ave
rate=0 kbits, burst=1000 bytes, peak rate=0 kbits RSVP Resv Info: Record Route: NONE Fspec: ave
rate=0 kbits, burst=1000 bytes, peak rate=Inf Shortest Unconstrained Path Info: Path Weight: 30
(TE) Explicit Route: 10.7.7.2 10.7.7.7 10.8.8.7 10.8.8.5 10.12.12.10 10.11.11.11 History:
Tunnel: Time since created: 17 hours, 17 minutes Time since path change: 32 minutes, 54 seconds
Current LSP: Uptime: 32 minutes, 54 seconds Prior LSP: ID: path option 10 [14] Removal Trigger:
tunnel shutdown

RERRUEAN S — B EREAshowdn TH I HEHEE , WTAR :

PE1l# show mpls traffic-eng tunnels tunnel 0 | include Label
InLabel : -
OutLabel : Ethernet2/0/2, 19

!--- This is the label to reach 10.11.11.11.

BEERHEE, ©219, BITEEER , ARABIBTunnelOSER I E R E T —810.11.11.0,

PE1l# show tag forwarding-table 10.11.11.11 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
21 Pop tag 10.11.11.11/32 0 Tul point2point

MAC/Encaps=14/18, MTU=1500, Tag Stack{19}, via Et2/0/2
00603E2B02410060835887428847 00013000
No output feature configured
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15
PE1#

E it , PEVSERZ(19 12308) B i3 5172.16.13. 130 EET, PIIER19, ERaZE
P2,P2i5 B AN EBEE ., A%, BERTEZEFPE2 , ¥ B EFEE12308,

HPE2L , BWFARER12308 8RS , YRBEBRRPHEAETRIR, WTFAR:

PE2# show tag for tags 12308 detail
Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
12308 Aggregate 172.16.13.0/24[V] 12256

MAC/Encaps=0/0, MTU=0, Tag Stack{}

VPN route: aqua

No output feature configured

Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15

PE2#

AE KRBT, RABHERR resates ERRNAREREMNFEREERH.

##CE1 ping CE2 L E# |, FEFRIBIBTERZE R VPNELR

CEl# ping 172.16.13.13

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 172.16.13.13, timeout is 2 seconds:



Success rate is 100 percent (5/5), round-trip min/avg/max = 4/13/36 ms
CELl#

RpI2.TEBEERPE1RIP2K , BBTEBEENVPN
]2

TE turirel

D555 Al 111

10,222 107 7TT
@ AFEIE1 0 % ﬁ. = ;‘E: ﬁ: 17216134 ﬁ:

CE1 PE1 ™ p2 PE2

 ELU]
PE1LEARBZANWHMTERBEL TATR :

PE1

PEl# show run interface tunnel 0

!
interface TunnelO

ip unnumbered Loopback0

no ip directed-broadcast

no ip route-cache distributed

tunnel destination 10.5.5.5

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng path-option 10 dynamic

end
1

BWEPE1 VRFKE LN FE172.16.13. 130 H, ©SEAZEEBEE{10 1230850 T —{EER

10.11.11.11/32 ( 3@BTunnel0 ) »

PE1# show ip cef vrf agqua 172.16.13.13
172.16.13.0/24, version 11
0 packets, 0 bytes
tag information set
local tag: VPN route head
fast tag rewrite with Tu0, point2point, tags imposed {19 12308}
via 10.11.11.11, 0 dependencies, recursive
next hop 10.5.5.5, TunnelO via 10.11.11.11/32
valid adjacency
tag rewrite with Tu0, point2point, tags imposed {19 12308}
PE1#

BH;19 (AHER ) AREET —8610.11.11.11/32 , TR :

CE2



PE1# show ip cef 10.11.11.11
10.11.11.11/32, wversion 37
0 packets, 0 bytes
tag information set
local tag: 21
fast tag rewrite with Tu0, point2point, tags imposed {19}
via 10.5.5.5, TunnelO, 1 dependency
next hop 10.5.5.5, TunnelO
valid adjacency
tag rewrite with Tu0, point2point, tags imposed {19}

PEl# show mpls traffic-eng tunnels tunnel 0

Name: PE1_tO (TunnelO) Destination: 10.5.5.5
Status:
Admin: up Oper: up Path: valid Signalling: connected

path option 10, type dynamic (Basis for Setup, path weight 20)

Config Parameters:

Bandwidth: 0 kbps (Global) Priority: 7 7 Affinity: 0x0/0xXFFFF
Metric Type: TE (default)
AutoRoute: enabled LockDown: disabled Loadshare: 0 bw-based

auto-bw: disabled

InLabel : -
OutLabel : Ethernet2/0/2, 19
RSVP Signalling Info:
Src 10.2.2.2, Dst 10.5.5.5, Tun_Id 0, Tun_Instance 33
RSVP Path Info:
My Address: 10.7.7.2
Explicit Route: 10.7.7.7 10.8.8.7 10.8.8.5 10.5.5.5
Record Route: NONE
Tspec: ave rate=0 kbits, burst=1000 bytes, peak rate=0 kbits
RSVP Resv Info:
Record Route: NONE
Fspec: ave rate=0 kbits, burst=1000 bytes, peak rate=Inf
Shortest Unconstrained Path Info:
Path Weight: 20 (TE)
Explicit Route: 10.7.7.2 10.7.7.7 10.8.8.7 10.8.8.5
10.5.5.5
History:
Tunnel :
Time since created: 17 hours, 31 minutes
Time since path change: 8 minutes, 49 seconds
Current LSP:
Uptime: 8 minutes, 49 seconds
Selection: reoptimation
Prior LSP:
ID: path option 10 [31]
Removal Trigger: path verification failed
PE1#

PEl# show mpls traffic-eng tunnels tunnel 0 | i Label
InLabel : -
OutLabel : Ethernet2/0/2, 19
PEl#
REPETHNHEEBEBHEE{19 12308} TERBEEX, PIKREHITE , FEH(PHP)ER19, I
EEEBHB{12308 1 T, showir T I HERES :

P1> show tag for tag 19



Local Outgoing Prefix Bytes tag Outgoing Next Hop

tag tag or VC or Tunnel Id switched interface
19 Pop tag 10.2.2.2 0 [33] 2130 Et2/0 10.8.8.5
Pl>

P1l> show tag for tag 19 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
19 Pop tag 10.2.2.2 0 [33] 2257 Et2/0 10.8.8.5

MAC/Encaps=14/14, MTU=1504, Tag Stack({}
006009E08B0300603E2B02408847
No output feature configured

Pl>

P2 ZEEHEER A{12308) W EX TR K SREHIFBYEEZERE , RATERELTEE, UT
=P2 K showm T :

P2# show tag forwarding-table tags 12308 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface

P2#

P2#

Twdd: TAG: Et0/3: recvd: CoS=0, TTL=253, Tag(s)=12308

Twdd: TAG: Et0/3: recvd: CoS=0, TTL=253, Tag(s)=12308

Twdd: TAG: Et0/3: recvd: CoS=0, TTL=253, Tag(s)=12308

Twdd: TAG: Et0/3: recvd: CoS=0, TTL=253, Tag(s)=12308

P2#

P2#

A
WA ARG ERETERE ERAATDP/LDP |, i fFHERAEBRBN T, EHFERGEFTRH R
| EPE18Tunnel0 LEX A T TDP, PZEEEP_"?%%Eﬁhelloﬁﬁ/ﬁZEﬂTDPiﬁBEo Rtk , PE1&E
IBLDP#EP21ZU10.11.11. 11 ERK., BETunnelOXABEBRIRNME jtﬁTDPE#&%TJEﬁ
101111110 R ERA , PE1EAERMEER ; 2|K§'§HH$|JFHRSVPE%§U ETERIH , TDPEHKZE
10.11.11.11,
EUHFRP  MRUATERAE , PE1TEARRHEE{L2 L3 L1)EERBEFCE2:

. L12VPNEE,

L2 =R BETERIWARSVPER,
- L3R EE10.11.11. 11 TDPEHK ( 1EP2#EW )

BRT=
fRRT A ABEBTERERATDP,
L

HEETRNEEMATOPHPE1 LMTERER E, MEMNERSHEN,

PE1

PEl# show run interface tunnel 0
1




interface TunnelO

ip unnumbered LoopbackO

no ip directed-broadcast

no ip route-cache distributed

tag-switching ip

!--- This enables TDP. tunnel destination 10.5.5.5
tunnel mode mpls traffic-eng tunnel mpls traffic-eng
autoroute announce tunnel mpls traffic-eng path-option
10 dynamic end !

UTRTEEER IR ELEZERTDP helloWEEAEE :

P2# show run | i directed-hello
tag-switching tdp discovery directed-hello accept
!-—— This configures P2 to accept directed TDP hellos. P2#

B

PEl# show tag tdp neighbor | i Peer
Peer TDP Ident: 10.7.7.7:0; Local TDP Ident 10.2.2.2:0
5:0

Peer TDP Ident: 10.5.5. ; Local TDP Ident 10.2.2.2:0

PE1#
PE1# show ip cef vrf agqua 172.16.13.13
172.16.13.0/24, version 11
0 packets, 0 bytes
tag information set
local tag: VPN route head
fast tag rewrite with Tu0O, point2point, tags imposed {19 18 12308}
via 10.11.11.11, 0 dependencies, recursive
next hop 10.5.5.5, TunnelO via 10.11.11.11/32
valid adjacency
tag rewrite with Tu0, point2point, tags imposed {19 18 12308}
PE1#

PEl# show mpls traffic-eng tunnels tunnel 0 | i Label
InLabel : -
OutLabel : Ethernet2/0/2, 19
!--- This is the TE label learned via RSVP. PEl# PEl# show tag tdp bind 10.11.11.11 32
tib entry: 10.11.11.11/32, rev 20
local binding: tag: 21
remote binding: tsr: 10.7.7.7:0, tag: 17
remote binding: tsr: 10.5.5.5:0, tag: 18
!-—— This is the TDP label from P2.

PIKEIEEHEERA{10 18 12308} ER TR , TEELERT19 , WASEERHER{18 12308} E R
BEIEFIP2, P2IEHLFIBRHNEE18 , ARBELZES , WEBELNEPO2/0/0HEEE
PE1, PE1ZIZEER12308MWER T , LR INAGH IR EICE2,

P2# show tag for tag 18

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
18 Pop tag 10.11.11.11/32 117496 P0OS2/0/0 point2point

P2# show tag tdp discovery
Local TDP Identifier:
10.5.5.5:0
Discovery Sources:
Interfaces:



Ethernet0/3 (tdp): xmit/recv
TDP Id: 10.7.7.7:0
P0OS2/0/0 (tdp): xmit/recv
TDP Id: 10.11.11.11:0
Directed Hellos:
10.5.5.5 -> 10.2.2.2 (tdp): passive, xmit/recv
TDP Id: 10.2.2.2:0

P2# show tag tdp neighbor 10.2.2.2
Peer TDP Ident: 10.2.2.2:0; Local TDP Ident 10.5.5.5:0

TCP connection: 10.2.2.2.711 - 10.5.5.5.11690
State: Oper; PIEs sent/rcvd: 469/465; Downstream
Up time: 01:41:08
TDP discovery sources:

Directed Hello 10.5.5.5 -> 10.2.2.2, passive
Addresses bound to peer TDP Ident:

10.7.7.2 172.16.47.166 10.2.2.2

PE1# show tag tdp neighbor 10.5.5.5
Peer TDP Ident: 10.5.5.5:0; Local TDP Ident 10.2.2.2:0
TCP connection: 10.5.5.5.11690 - 10.2.2.2.711
State: Oper; PIEs sent/rcvd: 438/441; Downstream
Up time: 01:35:08
TDP discovery sources:
Directed Hello 10.2.2.2 -> 10.5.5.5, active
!--- This indicates the directed neighbor. Addresses bound to peer TDP Ident: 10.5.5.5
10.12.12.5 10.8.8.5 PEl# show ip route 10.11.11.11
Routing entry for 10.11.11.11/32
Known via "isis", distance 115, metric 40, type level-1
Redistributing via isis
B Last update from 10.5.5.5 on TunnelO, 01:52:21 ago
Routing Descriptor Blocks:
* 10.5.5.5, from 10.11.11.11, via TunnelO
Route metric is 40, traffic share count is 1

CE1MCE2 LAY E#3% Hping@n © AT R Z R F =o

CEl# ping 172.16.13.13

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 172.16.13.13, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/4 ms
CE1#
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B

PE1LRBEEEEM T AR

PE1

P1# show run interface tunnel 0
Building configuration...

Current configuration : 255 bytes

!

interface TunnelO

ip unnumbered Loopback0

no ip directed-broadcast

ip route-cache distributed

tunnel destination 10.5.5.5

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng path-option 10 dynamic
end

B

EHERERB Ntk BCE2 172.16.13. 13 E BRI N{A3#2, show ip cefin T HEER |, AIE B itk
172.16.13. 13N H I FEAEBHEE{17 12308}

PEl# show ip cef vrf agqua 172.16.13.13
172.16.13.0/24, version 18, cached adjacency 10.7.7.7
0 packets, 0 bytes
tag information set
local tag: VPN route head
fast tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17 12308}
via 10.11.11.11, 0 dependencies, recursive
next hop 10.7.7.7, Ethernet2/0/2 via 10.11.11.11/32
valid cached adjacency
tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17 12308}

P1URE| L E BT , MBRAIBIZER17 , Y ERBIPEBERBRBERTTIRE Tunnel0, FE L H
EPE"Jimplicit—null OutLabel;E,%\u*g%Hjjl\ﬁ;f;%%ﬁgiﬁo

Pl# show ip cef 10.11.11.11 detail
10.11.11.11/32, version 52
0 packets, 0 bytes
tag information set
local tag: 17
fast tag rewrite with TuO, point2point, tags imposed {}
via 10.5.5.5, TunnelO, 0 dependencies
next hop 10.5.5.5, TunnelO
valid adjacency
tag rewrite with TuO, point2point, tags imposed {}

Pl# show mpls traffic-eng tunnel tunnel 0 | i Label
InLabel : -
OutLabel : Ethernet2/0, implicit-null
Pl# show tag for 10.11.11.11 detail
Local Outgoing Prefix Bytes tag Outgoing Next Hop



tag tag or VC or Tunnel Id switched interface
17 Untagged 10.11.11.11/32 882 Tu0 point2point
MAC/Encaps=14/14, MTU=1500, Tag Stack{}, via Et2/0
006009E08B0300603E2B02408847
No output feature configured
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15
Pl# show ip route 10.11.11.11
Routing entry for 10.11.11.11/32
Known via "isis", distance 115, metric 30, type level-1
Redistributing via isis
Last update from 10.5.5.5 on Tunnel0O, 00:03:20 ago
Routing Descriptor Blocks:
* 10.5.5.5, from 10.11.11.11, via TunnelO
Route metric is 30, traffic share count is 1

P2REIFAREB12308ER TR  SeRHERR, RAP2EERAMRECE2/123081FHK , AT
NEegEREN,

P2# show tag for tag 12308 detail
Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface

BRSBTS ECE2RVPNE R B ER &, 1EMAping CE2 172.16.13.13/32F&5%

PEl#
CEl# ping 172.16.13.13

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 172.16.13.13, timeout is 2 seconds:

Success rate is 0 percent (0/5)
CEl#
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P1# show run interface tunnel 0
Building configuration...

Current configuration : 273 bytes

1

interface TunnelO

ip unnumbered Loopback0

no ip directed-broadcast

ip route-cache distributed

mpls label protocol 1dp

tunnel destination 10.5.5.5

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng path-option 10 dynamic

end
1

R

PE1ERSEXEBEZERHBE{17 12308} FE172.16.13.13/32,

PE1#

PE1l# show tag for 10.11.11.11 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface

21 17 10.11.11.11/32 0 Et2/0/2 10.7.7.7

MAC/Encaps=14/18, MTU=1500, Tag Stack{1l7}
00603E2B02410060835887428847 00011000
No output feature configured

Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15

PE1#
PE1# show ip cef 10.11.11.11 detail
10.11.11.11/32, version 60, cached adjacency 10.7.7.7
0 packets, 0 bytes
tag information set
local tag: 21
fast tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17}
via 10.7.7.7, Ethernet2/0/2, 1 dependency
next hop 10.7.7.7, Ethernet2/0/2
valid cached adjacency
tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17}

PE1# show ip cef vrf agqua 172.16.13.13
172.16.13.0/24, version 18, cached adjacency 10.7.7.7
0 packets, 0 bytes
tag information set
local tag: VPN route head
fast tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17 12308}
via 10.11.11.11, 0 dependencies, recursive
next hop 10.7.7.7, Ethernet2/0/2 via 10.11.11.11/32
valid cached adjacency
tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17 12308}

PR ERERHEE B{17 12308}V ERT , WEHLFIBRFEHFER17,

P1l# show tag for tag 17 detail
Local Outgoing Prefix Bytes tag Outgoing Next Hop



tag tag or VC or Tunnel Id switched interface
17 18 10.11.11.11/32 1158 Tu0 point2point
MAC/Encaps=14/18, MTU=1496, Tag Stack{1l8}, wvia Et2/0
006009E08B0300603E2B02408847 00012000
No output feature configured
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15
Pl#

Pl# show ip cef 10.11.11.11 detail
10.11.11.11/32, version 52
0 packets, 0 bytes
tag information set
local tag: 17
fast tag rewrite with Tu0, point2point, tags imposed {18}
via 10.5.5.5, TunnelO, 0 dependencies
next hop 10.5.5.5, TunnelO
valid adjacency
tag rewrite with Tu0, point2point, tags imposed {18}

CERERI7TEIRAEFER18, Hit , XHTBEBERME{18 12308}V BE M EHET .

P2iE B EREMEE(18 12308} BEN HERHZ, TEENER18 ( HAERABE ZBEHSR
) REBEBERERMIIPE2 , S HHRE 12308,

P2# show tag for tag 18 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
18 Pop tag 10.11.11.11/32 127645 P0O2/0/0 point2point
MAC/Encaps=4/4, MTU=4474, Tag Stack{}
0F008847

No output feature configured
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15
P2#

PE2WEIHH 12308 BN ER T , ZER BRI TIREICE,

PE2# show tag forwarding tags 12308 detail
Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
12308 Aggregate 172.16.13.0/24[V] 12256

MAC/Encaps=0/0, MTU=0, Tag Stack{}

VPN route: aqua

No output feature configured

Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15

PE2#

CEl# ping 172.16.13.13

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 172.16.13.13, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4 ms
CE1l#

EPI5:EP1HPE2 2 MEIBRIE - BIMPLS VPN
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Pl# show run interface tunnel 0
Building configuration...

Current configuration : 258 bytes

!

interface TunnelO

ip unnumbered Loopback0

no ip directed-broadcast

ip route-cache distributed

tunnel destination 10.11.11.11

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng path-option 10 dynamic
end

i
PE1#5%81172.16.13. 13N ER T EX B FHEEHHE{17 12308} F —110.11.11,

PE1# show ip cef vrf agqua 172.16.13.13
172.16.13.0/24, version 18, cached adjacency 10.7.7.7
0 packets, 0 bytes
tag information set
local tag: VPN route head
fast tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17 12308}
via 10.11.11.11, 0 dependencies, recursive
next hop 10.7.7.7, Ethernet2/0/2 via 10.11.11.11/32
valid cached adjacency
tag rewrite with Et2/0/2, 10.7.7.7, tags imposed {17 12308}

PIREIEBHEEA{17 12308} ER T, PIRRHLFBREREEBHEB(7), XKERA{TIH
ERaYRzP2,

Pl# show tag for 10.11.11.11 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
17 Untagged 10.11.11.11/32 411 Tu0 point2point

MAC/Encaps=14/18, MTU=1500, Tag Stack{1l7}, via Et2/0
006009E08B0300603E2B02408847 00011000
No output feature configured

Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15



Pl# show tag for tag 17 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
17 Untagged 10.11.11.11/32 685 TuO point2point

MAC/Encaps=14/18, MTU=1500, Tag Stack{1l7}, via Et2/0
006009E08B0300603E2B02408847 00011000
No output feature configured
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15
Pl#

Pl# show ip cef 10.11.11.11
10.11.11.11/32, version 67
0 packets, 0 bytes
tag information set
local tag: 17
fast tag rewrite with Tu0, point2point, tags imposed {17}
via 10.11.11.11, TunnelO, 0 dependencies
next hop 10.11.11.11, TunnelO
valid adjacency
tag rewrite with Tu0, point2point, tags imposed {17}

P2 BRI R S{17 12308}V E R T, P2, EBAIRME B EHER , BHER17,

P2# show tag for tag 17 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
17 Pop tag 10.7.7.7 0 [5] 535 P0O2/0/0 point2point
MAC/Encaps=4/4, MTU=4474, Tag Stack{}
0F008847

No output feature configured
P2#

REPE2WN B HEEERNE12308E, P2HEZEMNBEZR123081FH, Eit , ##CE1EICE28Y
ping%10,

PE2# show tag for tag 12308 detail
Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
12308 Aggregate 172.16.13.0/24[Vv] 12776

MAC/Encaps=0/0, MTU=0, Tag Stack{}

VPN route: aqua

No output feature configured

Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15

PE2#

ﬁg . ﬂif’ﬁ/T_\ ) k’%tﬂ%ﬁ%Aggregateo E%%E@Eﬁ%ﬁ%ﬁ@?ﬁ%@ﬁ%ﬁﬂo

CEl# ping 172.16.13.13

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 172.16.13.13, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/4 ms
CEl#

EANEE

E2HARGEA : HEICisco IOSREEHIMPLS VPN with TEMIMPLS InterASEE | BRI E A
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