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PE1

host nane PE1l
ip cef
!
ip vrf aqua
rd 100: 1
route-target export 1:1
route-target inport 1:1
1
mpl s traffic-eng tunnels
1
interface LoopbackO
i p address 10. 2. 2.2 255. 255. 255. 255
no i p directed-broadcast
1
interface Ethernet2/0/1
ip vrf forwardi ng aqua
ip address 172.16.1.2 255.255.255.0




interface Ethernet2/0/2

i p address 10.7.7.2 255.255.255.0
ip router isis

npls traffic-eng tunnels
tag-switching ip

|
router isis

passi ve-interface LoopbackO

net 47.1234.2222.2222.2222.00
is-type level-1

metric-style wide

npls traffic-eng router-id LoopbackO
npls traffic-eng |l evel -1

|
router bgp 1

bgp | 0g- nei ghbor - changes

nei ghbor 10.11.11.11 renote-as 1
nei ghbor 10.11.11.11 update-source LoopbackO

|

address-famly vpnv4

nei ghbor 10.11.11.11 activate

nei ghbor 10.11.11.11 send-comunity extended
exit-address-famly

|

address-fanily ipv4

nei ghbor 10.11.11.11 activate

no aut o- sunmary

no synchroni zati on
exit-address-fanily

|

address-fam ly ipvd vrf aqua

redi stribute connected

no aut o- sunmary

no synchroni zati on
exit-address-fanily

PE2

host nane PE2

!
ip vrf aqua

rd 100: 1

route-target export 1:1

route-target inport 1:1

!
npls traffic-eng tunnels

!
i nterface LoopbackO

ip address 10.11.11.11 255. 255. 255. 255
!
interface POSO/ 1

ip address 10.12.12.10 255. 255.255.0
ip router isis

npls traffic-eng tunnels
tag-switching ip

crc 16

cl ock source interna

!
interface POS5/1

ip vrf forwarding aqua

i p address 172.16.13. 11 255.255.255.0
crc 32




cl ock source interna
|
router isis
passi ve-interface LoopbackO
npls traffic-eng router-id LoopbackO
npls traffic-eng |l evel -1
net 47.1234.1010.1010.1010. 00
is-type level-1
metric-style wide
|
router bgp 1
bgp | og- nei ghbor - changes
nei ghbor 10.2.2.2 renote-as 1
nei ghbor 10. 2. 2.2 updat e-source LoopbackO
no aut o- sunmary
|
address-famly vpnv4
nei ghbor 10.2.2.2 activate
nei ghbor 10.2.2.2 send-conmunity extended
exit-address-fanily
|
address-fam ly ipvd vrf aqua
redi stribute connected
no aut o- sunmary
no synchroni zati on

exit-address-fanily
!

Ld quoge lidg .PE2 9 PE1 u Jbldl MPBGP e IPv4 PE1 VPN 172.16.1.0/24 a5 PE2 plei,

PE2# show ip route vrf aqua
Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - 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 - 1SI1S L1 - 1S I1Slevel-1, L2 - IS IS level-2, ia- IS ISinter area
candi date default, U - per-user static route, o - ODR - *

Gateway of last resort is not set

is subnetted, 2 subnets 10.0.0.0/24

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

2090 139 .PE2 9 PE1 (u Jblidl MPBGP .c IPv4 PE2 VPN 172.16.13.0/24 4L PE1 plei « Jiallg
Lo

PE1# show ip route vrf aqua
Codes: C - connected, S - static, | - IGRP, R- RIP, M- nmobile, B - BGP
D- EIGRP, EX - EIGRP external, O- OSPF, |IA - COSPF 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 - IS1S, L1 - 1S I1Slevel-1, L2 - IS IS level-2, ia - IS-ISinter area
candi date default, U - per-user static route, o - ODR - *

Gateway of last resort is not set

is subnetted, 2 subnets 10.0.0.0/24



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

PE1# show ip route vrf agqua 172.16.13.13
Routing entry for 172.16.13.0/24
Known via "bgp 1", distance 200, nmetric 0, type internal
Last update from 10.11.11.11 16:13:19 ago
: Routing Descriptor Bl ocks
Def aul t -1 P-Routi ng- Tabl e), from 10.11.11.11, 16:13:19 ago) 10.11.11.11 *
Route netric is 0, traffic share count is 1
AS Hops 0, BGP network version 0O

PE1# show ip cef vrf agqua 172.16.13.13
version 11, cached adjacency 10.7.7.7 ,172.16.13.0/24
packets, 0 bytes O
tag information set
| ocal tag: VPN route head
{fast tag rewite with Et2/0/2, 10.7.7.7, tags inposed {17 12308
via 10.11.11.11, O dependencies, recursive
next hop 10.7.7.7, Ethernet2/0/2 via 10.11.11.11/32
val id cached adj acency
{tag rewite with Et2/0/2, 10.7.7.7, tags inposed {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
version 31, cached adjacency 10.7.7.7 ,10.11.11.11/32
packets, 0 bytes O
tag information set
local tag: 21
{fast tag rewite with Et2/0/2, 10.7.7.7, tags inposed {17
via 10.7.7.7, Ethernet2/0/2, 1 dependency
next hop 10.7.7.7, Ethernet2/0/2
val id cached adj acency
{tag rewrite with Et2/0/2, 10.7.7.7, tags inposed {17
.Outer label 17 is used to reach next hop 10.11.11.11 ---!

a2gs &3l agd "AQUA" Jio JN5 (o CE2 iSeis e 172.16.13.13 | Jswosll CE1 J ¢Say JLo
oMel 2iogo 8 LaS {12308 17} dyowuill LwiSo plaiwl PE1 _le aiygSs a5 silly (VPN (VRF

:JlasVl 138 JuasVl | 21,31 555,

CEl# ping 172.16.13.13

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

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

PE2 . JI PE1 ;0 88l 0,05 boaic §45 ue VPN 1 A
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1d PE 345 clisY PE1 _le _8loYl usSill Lo,e aiy

PE1

PE1l# show run interface tunnel 0

1
interface Tunnel O

i p unnunber ed LoopbackO

no i p directed-broadcast

no i p route-cache distributed

tunnel destination 10.11.11.11

tunnel node npls traffic-eng

tunnel npls traffic-eng autoroute announce
tunnel npls traffic-eng path-option 10 dynam c
end

ol

PE1# show ip cef vrf aqua 172.16.13.13
version 11 ,172.16.13.0/ 24
packets, 0 bytes O
tag information set
| ocal tag: VPN route head
{fast tag rewrite with TuO, point2point, tags inposed {19 12308
via 10.11.11.11, O dependencies, recursive
next hop 10.11.11.11, Tunnel O via 10.11.11.11/32
val id adj acency
{tag rewrite with TuO, point2point, tags inposed {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. PEl1# show ip route
10.11.11.11



Routing entry for 10.11.11.11/32
Known via "isis", distance 115, netric 40, type level-1
Redi stributing via isis
Last update from 10.11.11.11 on Tunnel O, 00:02:09 ago
: Routing Descriptor Bl ocks
from10.11.11. 11, via TunnelO ,10.11.11.11 *
The route is via TunnelO. Route netric is 40, traffic share count is 1 ---!

Tunnel0 e 10.11.11.11 aJWl sglazdl I Joosl) dorsimall a5l dpamdl 35T 08 (VI

PE1l# show mpls traffic-eng tunnels tunnel 0

Name: PE1_tO (Tunnel 0) Destination: 10.11.11.11
:Status
Admin: up Oper: up Path: valid Si gnal I'i ng: connect ed

(path option 10, type dynamc (Basis for Setup, path weight 30

:Config Paraneters

Bandwi dt h: 0 kbps (dobal) Priority: 7 7 Affinity: 0x0/OxFFFF
(Metric Type: TE (default
Aut oRout e: enabl ed LockDown: disabled Loadshare: 0 bw based

aut o- bw. di sabl ed

- ¢ InLabel

Qut Label : 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_ld O, 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 Wight: 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 Hi story:
Tunnel : Time since created: 17 hours, 17 mnutes Tine since path change: 32 nminutes, 54 seconds
Current LSP: Uptinme: 32 minutes, 54 seconds Prior LSP: ID path option 10 [14] Renoval Trigger:
tunnel shut down

LD piogo 98 oS (ol olgl (9 23Vl ¥z pladiw] (@ ac uu wlogleall 038 Lo ,e) s3] ddy o

PE1# show mpls traffic-eng tunnels tunnel 0 | include Label
- InLabel
Qut Label : Ethernet2/0/2, 19

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

0845 »e 10.11.11.0 Joiz W1 I oy Jow s Ol Jasiany s TE I 5119 58 . oloMall JuaSo g2,

PE1l# show tag forwarding-table 10.11.11.11 detail

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel I|d swi t ched interface
Pop tag 10.11.11.11/32 0 Tu0 poi nt 2poi nt 21

MAC/ Encaps=14/ 18, Mru=1500, Tag Stack{19}, via Et2/0/2
00603E2B02410060835887428847 00013000
No out put feature configured
Per - packet |oad-sharing, slots: 0123456789 10 11 12 13 14 15
PE1#

19 dyanid] Jy25 P1 {12308 19} sl JuiSo go 172.16.13.13 | dgg0 doz> PE1 L « Jlls
agounsill go PE2 ) dojxl ags 63lel o wlls amy a5l dyand] of Gal sl P2 | dojxll Juos
Jaas 12308

LD g0 1309 .agill 63lel J9az 9 wlogleall 599 lghgsg 12308 dsamil] i3 dosxll Lk o PE2 9



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

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

VPN route: aqua

No out put feature configured

Per - packet |oad-sharing, slots: 0123456789 10 11 12 13 14 15

PE2#

6ibo Juaiall Hluall (D dsouilly @ iaall @l oY eldg . (D 6p5lall dMadl Y oue Y rdlase

:gaill e VPN Jlasl CE2 e wawas JI CET o Jlas¥l wblis] aSgs

CEl# ping 172.16.13.13

. Type escape sequence to abort

:Sending 5, 100-byte |ICMP Echos to 172.16.13.13, tineout is 2 seconds
Success rate is 100 percent (5/5), round-trip nmin/avg/ max = 4/13/36 ns
CE1#

P2 . JI PE1 ;0 g8l 0,05 boaic 345 uc VPN 2 AN
L>olosob

TE burirel
_4—'_-_'_'_ e
— e
/ﬁ ™
10222 Lo L v ) L LR kA1 411
@ FZI6I0 . ﬁ = E = L‘E = 17216130 ﬁ =
CE1 PE1 | 2 PE2 CE2

oSl
11® PE1 e awlwdl (050l e TE J L 3LoYl (oSl Lo e ais

PE1

PE1# show run interface tunnel 0

|
interface Tunnel 0

i p unnunbered LoopbackO

no i p directed-broadcast

no i p route-cache distributed

tunnel destination 10.5.5.5

tunnel node npls traffic-eng

tunnel npls traffic-eng autoroute announce
tunnel npls traffic-eng path-option 10 dynamc

end
[




sl

32/10.11.11.11 &)Wl sglazl _J| ,uiny .PE1 VRF AQUA _le 172.16.13.13 &l _JI sluall (o i
{12308 19} damid| JuwSo plaiwly (TunnelO c)

PE1# show ip cef vrf agqua 172.16.13.13
version 11 ,172.16.13.0/24
packets, 0 bytes 0
tag information set
| ocal tag: VPN route head
{fast tag rewite with TuO, point2point, tags inposed {19 12308
via 10.11.11.11, O dependencies, recursive
next hop 10.5.5.5, TunnelO via 10.11.11.11/32
val id adj acency
{tag rewite with TuO, point2point, tags inposed {19 12308
PE1#

D auogs 6@ LaS 32/10.11.11.11 &l sglasl I Jouwsll Label 19 >3l dyouil] plasiow] o

PE1# show ip cef 10.11.11.11
version 37 ,10.11.11.11/32
packets, 0 bytes O
tag information set
local tag: 21
{fast tag rewite with TuO, point2point, tags inposed {19
via 10.5.5.5, Tunnel 0, 1 dependency
next hop 10.5.5.5, Tunnel O
val id adj acency
{tag rewite with TuO, point2point, tags inposed {19

PEl# show mpls traffic-eng tunnels tunnel 0

Narme: PE1_tO (Tunnel 0) Destination: 10.5.5.5
: Status
Adm n: up Qper: up Path: valid Signal | i ng: connect ed

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

: Config Paraneters

Bandwi dt h: 0 kbps (dobal) Priority: 7 7 Affinity: Ox0/OxFFFF
(Metric Type: TE (default
Aut oRout e:  enabl ed LockDown: di sabled Loadshare: 0O bw based

aut o- bw. di sabl ed

- InLabel
OutLabel : Ethernet2/0/2, 19
:RSVP Signalling Info
Src 10.2.2.2, Dst 10.5.5.5, Tun_Id 0, Tun_lnstance 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 mnutes
Ti me since path change: 8 ninutes, 49 seconds
:Current LSP
Uptinme: 8 minutes, 49 seconds
Sel ection: reoptimation
:Prior LSP
[ID: path option 10 [31
Rermoval Trigger: path verification failed
PE1#

PE1# show mpls traffic-eng tunnels tunnel 0 | i Label
- ¢ InLabel
Qut Label : Ethernet2/0/2, 19

PE1#

wld o3l P1 iy o 5,500 {12308 19} dyomil] wiSo plaziwl §adl e PE1 oo dosxdl Jlu,| ai;
13 show oVl 353, {12308} dsamid] LuiSo go doxl Juw 9 19 doMll (PHP) g,

P1> show tag for tag 19

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface

Pop tag 10.2.2.2 0 [33] 2130 Et2/0 10.8.8.5 19
<Pl

P1> show tag for tag 19 detail

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
Pop tag 10.2.2.2 0 [33] 2257 Et2/0 10.8.8.5 19

{}MAC/ Encaps=14/ 14, Mru=1504, Tag Stack
006009E08B0300603E2B02408847
No out put feature configured

<Pl

pa=) do 2l blawly 4 oI LFIB (o géxi 419 ({12308} dwouuid] LwaSo go dojxl P2 iy loaic
P2 e show_,AlI 0 o2 1A . gullai 59>9

P2# show tag forwarding-table tags 12308 detail

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface

P2#

P2#

7w4d: TAG Et0/3: recvd: CoS=0, TTL=253, Tag(s)=12308
7w4d: TAG Et0/3: recvd: CoS=0, TTL=253, Tag(s)=12308
7w4d: TAG Et0/3: recvd: CoS=0, TTL=253, Tag(s)=12308
7w4d: TAG Et0/3: recvd: CoS=0, TTL=253, Tag(s)=12308
P2#
P2#

2l

J2l 8 piogall Jiall L6 dodell dgxe dg>ly lelex, wly adl Lle TDP/LDP oSay ol dlSuiwall 0ig) J=JI
nex9adl TDP Gl JiSeitig dgzoall oMaogll Joid) P2 (195 o5 PE1 1o 054l Lo TDP (e i
Jo=o dg>ls; Tunnel0 Jac ai ol a=s oY1 .LDP b e P2 oo 10.11.11.11 J dsams PE1 il 13529
igounts p 1%y 909 «lhanid] WS PET pasiiuy 10.11.11.11 LI 49,0l 45,5 TDP (S pi9 susaill doMe)

10.11.11.11 _JI Jswosll TDP dyausy TE o Lol Ll I Jeosl) RSVP

Loligll 03d cils 15| CE2 JI wbibl azgs 65leY {L2 L3 L1} dsamadl JuaSo PE1 pastiuy wpluwd] 1id L9



laxg0
VPN épouss o L1 -

>Vl dlg | Jsosll RSVP s o L2 -
(P2 o daliso) 10.11.11.11 I Juaiaw _iJl TDP dsans _® L3 -

J
B4l e TDP (85 o I
. S“"

ezl JSi e oLyl .ade TDP (Sai go PE1 le il o055 id auogo o2 LaS
PE1

PE1# show run interface tunnel 0

|
interface Tunnel O

i p unnunbered LoopbackO

no i p directed-broadcast

no i p route-cache distributed

tag-switching ip
This enables TDP. tunnel destination 10.5.5.5 ---!
tunnel nmode npls traffic-eng tunnel npls traffic-eng
aut orout e announce tunnel npls traffic-eng path-option
I 10 dynani c end

ag290ll TDP clades Jous) gaill dilg Jle s920all (Lol cussill 92 135

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

n-;.1|

PE1# show tag tdp neighbor | i Peer
Peer TDP ldent: 10.7.7.7:0; Local TDP Ident 10.2.2.2:0
Peer TDP Ident: 10.5.5.5:0; Local TDP Ident 10.2.2.2:0
PE1#
PE1# show ip cef vrf agqua 172.16.13.13
version 11 ,172.16.13.0/ 24
packets, 0 bytes O
tag information set
| ocal tag: VPN route head
{fast tag rewite with TuO, point2point, tags inposed {19 18 12308
via 10.11.11.11, O dependencies, recursive
next hop 10.5.5.5, TunnelO via 10.11.11.11/32
val id adj acency
{tag rewrite with TuO, point2point, tags inposed {19 18 12308
PE1#

PE1# show mpls traffic-eng tunnels tunnel 0 | i Label
- InLabel



Cut Label : 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
| ocal 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 ---!

dgounsil] wSo o do | Juw g 19 dodell gual, {12308 18 19} damidl LuiSo go doszl P1 sy loic
6,5Lall dgzloll e Lol 19 doM)l Gual, a5 18 dsanid a5 Lol LFIB (0 P2 iz, P2 JI {12308 18}

CE2 I ol Loy 12308 dyamidl wls o)l PE1 Jsdiay, .PE1 olzsl, PO2/0/0

P2# show tag for tag 18

Local Qutgoing Prefi x Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
Pop tag 10.11.11.11/32 117496 POS2/ 0/ 0 poi nt 2poi nt 18

P2# show tag tdp discovery
:Local TDP Identifier
10.5.5.5:0
: Di scovery Sources
:Interfaces
Et hernet0/3 (tdp): xmt/recv
TDP Id: 10.7.7.7:0
PCS2/0/0 (tdp): xmt/recv
TDP Id: 10.11.11.11:0
:Directed Hellos
tdp): passive, xmt/recv) 10.2.2.2 <- 10.5.5.5
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: Qper; PIEs sent/rcvd: 469/465; Downstream
Up tinme: 01:41:08
: TDP di scovery sources
Directed Hello 10.5.5.5 -> 10.2.2.2, passive
: Addr esses bound to peer TDP |dent
10.2.2.2 172.16. 47. 166 10.7.7.2

PE1l# 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: Qper; PIEs sent/rcvd: 438/441; Downstream
Up time: 01:35:08
: TDP di scovery sources
Directed Hello 10.2.2.2 -> 10.5.5.5, active
This indicates the directed neighbor. Addresses bound to peer TDP ldent: 10.5.5.5 ---!
10.12.12.5 10.8.8.5 PE1# show ip route 10.11.11.11
Routing entry for 10.11.11.11/32
Known via "isis", distance 115, netric 40, type level-1
Redi stributing via isis
B Last update from 10.5.5.5 on Tunnel 0, 01:52:21 ago
:Routing Descriptor Bl ocks
from10.11.11.11, via Tunnel0 ,10.5.5.5 *
Route netric is 40, traffic share count is 1

J=JI CE2 _lc cawan JI CE1 (0 ping ol 355,

CEl# ping 172.16.13.13

. Type escape sequence to abort



:Sending 5, 100-byte |ICMP Echos to 172.16.13.13, tineout is 2 seconds

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 4/4/4 ns
CE1#

asai pac aic P2, JIP1 0 385 ue CE2 9 CE1 - VPN 3 A
TDP/LDP

L>olosob

E funne|
e T
:‘ ’
o 10222 Lo L1y 10555 A0 11111
:a 1TE161.0 t% tg tE; % T2 161340 &
CE1 FE1 P F2 FE2 CE2

5SSl
e PE1 _le @gaill (iS5 oe pi

PE1

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

Current configuration : 255 bytes

|
interface Tunnel 0

i p unnunber ed LoopbackO

no ip directed-broadcast

ip route-cache distributed

tunnel destination 10.5.5.5

tunnel node npls traffic-eng

tunnel npls traffic-eng autoroute announce
tunnel npls traffic-eng path-option 10 dynamc
end

ol

Il el ol show ip cef LoVl 21,51 auiss, lid CE2 172.16.13.13 | dgzoall p3ml Jioxs S o 3
{12308 17} dvounsill LuaSo placiwls lebgs pi 172.16.13.13 dgzgll

PE1# show ip cef vrf aqua 172.16.13.13
version 18, cached adjacency 10.7.7.7 ,172.16.13.0/ 24
packets, 0 bytes O
tag i nfornation set
|l ocal tag: VPN route head
{fast tag rewite with Et2/0/2, 10.7.7.7, tags inposed {17 12308
via 10.11.11.11, O dependencies, recursive
next hop 10.7.7.7, Ethernet2/0/2 via 10.11.11.11/32
val id cached adj acency



{tag rewite with Et2/0/2, 10.7.7.7, tags inposed {17 12308

P azgs J9az (8 il az; dosll Jom 17 a0l dyanid] Jij 418 ol 030 P1 Jaiany Lodic
lebozs ai ¥ 6,5kall dg>loll ol Liss 629 2,3V 13® 5 OutLabel a>Y .Tunnel0

Pl# show ip cef 10.11.11.11 detail
version 52 ,10.11.11.11/32
packets, 0 bytes O
tag information set
| ocal tag: 17
{} fast tag rewite with TuO, point2point, tags inposed
via 10.5.5.5, Tunnel 0, 0 dependenci es
next hop 10.5.5.5, Tunnel O
val id adj acency
{} tag rewrite with TuO, point2point, tags inposed

P1# show mpls traffic-eng tunnel tunnel 0 | i Label
- InLabel
Cut Label : Ethernet2/0, inplicit-null

P1# show tag for 10.11.11.11 detail

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
Unt agged 10.11.11.11/32 882 TuO poi nt 2poi nt 17

MAC/ Encaps=14/ 14, Mru=1500, Tag Stack{}, via Et2/0
006009E08B0300603E2B02408847
No out put feature configured
Per - packet |oad-sharing, slots: 0123456789 10 11 12 13 14 15
P1# show ip route 10.11.11.11
Routing entry for 10.11.11.11/32
Known via "isis", distance 115, netric 30, type level-1
Redi stributing via isis
Last update from 10.5.5.5 on Tunnel 0, 00: 03: 20 ago
: Routing Descriptor Bl ocks
from10.11.11.11, via TunnelO ,10.5.5.5 *
Route netric is 30, traffic share count is 1

2929 038wy g Lo asill 63lel 9> I iy alb 12308 dowill 013 dnjxll P2 sy 0l 3200
Lo lnsuy a9 (CE2 0 VPN 12308 oMy al)s e oS ol P2 p9,)) gy Koy ddy,bo

P2# show tag for tag 12308 detail

Local Qutgoing Prefi x Bytes tag Qutgoing Next Hop

tag tag or VC or Tunnel Id swi t ched interface

CE2 o JlaiVl dglac JV5 (0 &3 (o 25T o9 .CE2 I dg>0all VPN o3> Lo Juad I 38 139
172.16.13.13/32

PE1#
CEl# ping 172.16.13.13

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

(Success rate is 0 percent (0/5
CE1#
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PE1

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

Current configuration : 273 bytes

|
interface Tunnel 0

i p unnunbered LoopbackO

no i p directed-broadcast

ip route-cache distributed
mpl s | abel protocol |dp
tunnel destination 10.5.5.5

tunnel node npls traffic-eng
tunnel npls traffic-eng autoroute announce
tunnel npls traffic-eng path-option 10 dynamc

end
1

{12308 17} dgamid] LS plaziawly 32/172.16.13.13 &l LI o33l PE1 Ju

PEL1#
PE1# show tag for 10.11.11.11 detail
Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
Et 2/ 0/ 2 10.7.7.7 0 10.11.11.11/32 17 21
{MAC/ Encaps=14/18, Mru=1500, Tag Stack{17
00603E2B02410060835887428847 00011000
No out put feature configured
Per - packet |oad-sharing, slots: 0123456789 10 11 12 13 14 15

versi on 60

PEL1#
PE1# show ip cef 10.11.11.11 detail
cached adjacency 10.7.7.7 ,10.11.11.11/32




packets, 0 bytes O
tag information set
local tag: 21
{fast tag rewite with Et2/0/2, 10.7.7.7, tags inposed {17
via 10.7.7.7, Ethernet2/0/2, 1 dependency
next hop 10.7.7.7, Ethernet2/0/2
val id cached adj acency
{tag rewrite with Et2/0/2, 10.7.7.7, tags inposed {17

PE1# show ip cef vrf agqua 172.16.13.13
version 18, cached adjacency 10.7.7.7 ,172.16.13.0/24
packets, 0 bytes O
tag information set
| ocal tag: VPN route head
{fast tag rewite with Et2/0/2, 10.7.7.7, tags inposed {17 12308
via 10.11.11.11, O dependencies, recursive
next hop 10.7.7.7, Ethernet2/0/2 via 10.11.11.11/32
val id cached adj acency
{tag rewite with Et2/0/2, 10.7.7.7, tags inposed {17 12308

17 agounill Loy oI LFIB (8 &xy {12308 17} dgansid| LusSo 13 dozzl P1 alis,

Pl# show tag for tag 17 detail

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
TuO poi nt 2poi nt 1158 10.11.11.11/32 18 17

MAC/ Encaps=14/ 18, Mru=1496, Tag Stack{18}, via Et2/0
006009E08B0300603E2B02408847 00012000
No out put feature configured
Per - packet | oad-sharing, slots: 0123456789 10 11 12 13 14 15
P1#

Pl# show ip cef 10.11.11.11 detail
version 52 ,10.11.11.11/32
packets, 0 bytes O
tag information set
| ocal tag: 17
{fast tag rewrite with TuO, point2point, tags inposed {18
via 10.5.5.5, Tunnel 0, 0 dependencies
next hop 10.5.5.5, Tunnel O
val id adj acency
{tag rewite with TuO, point2point, tags inposed {18

350 plasiwly ol dgxly e a0zl Jiaw ai «li) 18 dyamdl I 17 drowsidl] Jors won @l gl Ll
{12308 18} ayouusill

solazl azgo aY) 18 doMall gual, {12308 18} dyouwill doj> go 4 doll saill dg>ly e doj=)l P2 Ll
12308 dyamsll go PE2 I do;x)l Jozu9 (6,591 Jid

P2# show tag for tag 18 detail

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
Pop tag 10. 11.11.11/32 127645 PCQ2/ 0/ 0 poi nt 2poi nt 18
{} MAC/ Encaps=4/4, MIU=4474, Tag Stack
0F008847

No out put feature configured
Per - packet | oad-sharing, slots: 0123456789 10 11 12 13 14 15
P2#

2lxis CE2 I lay )l Jozy sl 12308 dyous go boy )l PE2 il



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

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

VPN route: aqua

No out put feature configured

Per - packet |oad-sharing, slots: 0123456789 10 11 12 13 14 15

PE2#

CE1# ping 172.16.13.13

. Type escape sequence to abort

:Sending 5, 100-byte |ICMP Echos to 172.16.13.13, tineout is 2 seconds
Success rate is 100 percent (5/5), round-trip mn/avg/max = 1/2/4 ns
CE1#

PE2 9 P1 u 8% ,uc MPLS VPN :5 I

L>olosob

TE tunnel
— e
— s
-
/ ™
[ Y
o 10223 10777 10585 1011 111
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CE1 PE1 P P PE2 el

PE1

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

Current configuration : 258 bytes

|
interface Tunnel 0

i p unnunber ed LoopbackO

no i p directed-broadcast

ip route-cache distributed

tunnel destination 10.11.11.11

tunnel node npls traffic-eng

tunnel npls traffic-eng autoroute announce
tunnel npls traffic-eng path-option 10 dynamc
end

ol

{12308 17} dwouidl JwaSo go 10.11.11.11 aJWI églaxll _JI 172.16.13.13 JI d4g=g0 do;> PE1 Juw



PE1# show ip cef vrf agqua 172.16.13.13
version 18, cached adjacency 10.7.7.7 ,172.16.13.0/24
packets, 0 bytes O
tag information set
| ocal tag: VPN route head
{fast tag rewite with Et2/0/2, 10.7.7.7, tags inposed {17 12308
via 10.11.11.11, O dependencies, recursive
next hop 10.7.7.7, Ethernet2/0/2 via 10.11.11.11/32
val id cached adj acency
{tag rewite with Et2/0/2, 10.7.7.7, tags inposed {17 12308

S oo Baxi9 4 Lol LFIB J9az (9 P1 &y {12308 17} dyouuil] LusSo oI5 ol P1 aliwy
P2 g5 {17} o] &3 a0l Jgzug {17} cloMell

P1# show tag for 10.11.11.11 detail

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
Unt agged 10.11.11.11/32 411 TuO poi nt 2poi nt 17

MAC/ Encaps=14/ 18, Mru=1500, Tag Stack{17}, via Et2/0
006009E08B0300603E2B02408847 00011000
No out put feature configured

Per - packet | oad-sharing, slots: 0123456789 10 11 12 13 14 15

Pl# show tag for tag 17 detail

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
Unt agged 10.11.11.11/32 685 TuO poi nt 2poi nt 17

MAC/ Encaps=14/ 18, Mru=1500, Tag Stack{17}, via Et2/0
006009E08B0300603E2B02408847 00011000
No out put feature configured
Per - packet |oad-sharing, slots: 0123456789 10 11 12 13 14 15
P1#

P1# show ip cef 10.11.11.11
version 67 ,10.11.11.11/32
packets, 0 bytes O
tag information set
local tag: 17
{fast tag rewrite with TuO, point2point, tags inposed {17
via 10.11.11.11, Tunnel 0, O dependenci es
next hop 10.11.11.11, Tunnel O
val id adj acency
{tag rewrite with TuO, point2point, tags imposed {17

17 Bl Gugr LY S asgall 48 P2 {12308 17} awowssidl LusSo wld doszl P2 alis,

P2# show tag for tag 17 detail

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
Pop tag 10.7.7.7 0 [5] 535 PQ2/ 0/ 0 poi nt 2poi nt 17
{}MAC/ Encaps=4/4, MIU=4474, Tag Stack
0F008847

No out put feature configured
P2#

adasll (A .60 Lo doio 12308 dwouid] dg29 0l ple e P2 .12308 il ol dojol PE2 i, pi
10 _® CE2 _JI CE1 0 juj



PE2# show tag for tag 12308 detail
Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface
Aggregate 172.16.13.0/24[V] 12776 12308

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

VPN route: aqua

No out put feature configured

Per - packet | oad-sharing, slots: 0123456789 10 11 12 13 14 15

PE2#

6ibo Juaiall Hluall (D dsouilly @ iaall @l oY eldg . (D 6polall dMadl Y oue Y rdlase

CEl# ping 172.16.13.13

. Type escape sequence to abort
:Sending 5, 100-byte | CWP Echos to 172.16.13.13, tineout is 2 seconds

Success rate is 100 percent (5/5), round-trip mn/avg/max = 4/4/ 4 ns
CE1#
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