Cisco ¥ HiEY he A4YF- JL—& VPN
MPLS over POS, SRP and ATM &

A&

BE
Bl R SR
EZ#®
FAITRIVR—F b
BS:E R m
RELE
BER#H
BE
FYRI—=TUK
BRIE

o
hZ7LN>a—h
BS:E T R

=

CORFIXVNE, ATMTOXIILFZ7ORIIL FRIL ALY FT (MPLS ) N—F v )L 7
FAR—KN XY NT—2 (VPN) . packet over SONET/SDH ( POS ) . & &k T Cisco 12000 F
HEYRN AMYF IL—F (GSR) TOAR—ABFAZ7ORNII (SRP) OFREHFZRLET

o

CORFIXNTHEATEIBIBRFIROEHYTY,
-CE: HAZN—Iv2I)—2&
-PE: 7ONAME—-ITvZ)I—%&
P 7ONAME—0OT7 IL—4
- VRF:Virtual Routing and Forwarding(VRF)

Bl

BH

COREEFSHIC. ROBHNBLENTVS L ERBLTILEE L,
- MPLS & & T* MPLS VPN #gEIC B9 % B/ 215K,

FATAIIR—Fb




CORFIXVRNOBRE. ROVIKRIITEN—RIITON-II3IVICETVTVET,

PBRTPEIL—FRIXTDIL—RTCisco IOS®Y 7 R I T TF71)1)—2R12.0(28)SCisco GSR
12000 ) —=X )L—2&
-CENL—ZRIXTDI)—RD CiscolOS V7 T TTF 1)1)—2A 12.0(28)SCisco 7200VXR <
)—X )L—%&
CORFIXVNOERE, FEOFRRELHZTNAARACETVWTEREhELEZ, COR
FAIXKNTERATIINTOTNAARG, FIA(F7 4D ) REDREHASEBLTVERT
o NRDEXY NT—IONRBBPTHRHEEICE., EOLKSBIOANRICODVTE, TOHEEN
FECODVTHEICERLU THBENfHBVET,

BEE S

CORER., 7ONAE (P)ATPTHR—RNENBIN—BZ TSYRTA—LTEEATEET

o

. Cisco 7200

. Cisco 7500

- Cisco 7600

. Cisco 8500

. Cisco 10000

. Cisco 10700

. Cisco 12000
CORER., 7ZONAAX IV (PE) THR—RNENDBIL—Z TSYRNTF—LATEFERATE
9,

. Cisco 3600
- Cisco 3700
. Cisco 7200
. Cisco 7500
. Cisco 7600
. Cisco 8500
. Cisco 10000
. Cisco 10700
. Cisco 12000

7 : Cisco 3700/3600)L—2X Tlk, POSHELVPSRPEZ 1 —J/LEHR—RhEhTWEE A, 3600
RWYPNEVWESDTZY N7 A—LTIE MPLS RERHR—REhTLWEEA,

(03

KFIXY NORTEOFME, "YRATI-NN T4 v TRAOERE, 2BBLTLEL

BERELH
EHOWRA > 2—7 T4 ZAEYR—NTBED, MPLS FEATES&SLAYELE, Th

504232 —7ITA4AIKE, ATM, POS, SRPBEANHYWET. ChEDAX—T I (1 ARKE
B, BmHEZYR-—NLTVRLEONY VR-VEGEAICERENETT, MPLS VPN #aEIC &



//www.cisco.com/en/US/tech/tk801/tk36/technologies_tech_note09186a0080121ac5.shtml

W, H—ER 7ONAE—&. BEEEITATM, POS, £ SRP ZX4BLETICEHR YA NG
ZMEEERTEERT,

MPLS over ATM OR¥E 2 BEH Y £T., 1 DB . RENAHBEIT (VPI) &REF v X)L
BlF (VCI) #SRILELTHERATHZETT, Chid TILAR—AD ) MPLS over ATM & &1
FENnFEFT, COEREE, RFCI03BICETVWTXENENTVET , 2 DB ATM EE(E,
MPLS TSHIMA YA —, #EAT3ETT, chld /N7y M K—AD MPLS over ATM £ %
FENhET, COSHIMAYR —GFLAV2AVYR—ELATVIAVYVA—DBICEATIET,
shimA Y 4 —OF R &, RFC 3032CEHENTVET . COBREHIR, ATMA>Z—TIA R
D TSHMAY A — BEICETVTLVET,

Packet over Synchronous Optical Network/Synchronous Digital Hierarchy ( SONET/SDH ) &, IP
LAY%ZSONET LA VYOI LICERETS TV /AO2—TT, chlZkl), SONET T IP over
ATM ZET TR LHICHBERBF—/N—AY RFIFEHEENET, POS BEBOATEIILEXZ
HR—KMLTVWET, chld, PPP, HDLC, R TL—AL UL—TF, SHMAY X —F,
MPLS ZHR—KRFTBLEHICEATINET, COREFTE. AOOPOSAIEX—TIARA
T7T7#) MO HDLC A7 EILEFERALET,

Spatial Reuse Protocol (SRP ) &, LAV 2 LRI THOETHERHEITZLAV2F7o/0>—

T3, Chik, SONET/SDH O ETEELET. MPLS OHR—KiE, SHIMA YA —FE(Z &
2TREEhET,

AE

CDEIVIAVTE, CORFIXNTHPTIOHEEZRETHEOICHERBTRERMHELT
WET,

E:CONRTHEAZNATWAIOYY ROFMZERANXSICEK, "Command Lookup V—JL, &
ALTLEEY (BRI—F D& ).

XY ND—UR

CORFIXVRNTR, RORY RND—0 Y NTYTZFERALET,

——————

- "-h-,h
,-*'" MFLS ™
» b
; A
;S 1) P2 \
. :
R"\ ’
e L
i-\.h." #___.J"

— i
T o o g -

RUE

RIZ, BEFTOVK 2P OBRFNBEEEZRLET,



http://www.ietf.org/rfc/rfc3035.txt?number=3035
http://www.ietf.org/rfc/rfc3035.txt?number=3035
http://www.ietf.org/rfc/rfc3032.txt?number=3032
http://www.ietf.org/rfc/rfc3032.txt?number=3032

- MPLS VPN EREBITH CE 5 DY —E A EIGRP JL— Kk, Cisco Bug ID CSCds09932 ( &
B#I1—HYERH)ICKY, CiscolOS Y7 DI F J1)—2R 12.0(22)S T MPLS VPN ®
EIGRP A R—KhABAEThEL L, <hik, CiscoBug ID CSCdx26186 ( B 1—H'EH
)lekV) CiscolOS Y7 hIITF7 JI)—RA12.2T (CiscolOS V7 I F7 VDIJ—A
12.2(15)T ABR ) ICEBIEEhEL L. BHEIGRP 1 > AR AANDRE— VRF OEA &Y
R—RENTVEREBA, COLSICHATRENL—ZNFIOTYI1THAEMENI BYVET,
COBBEICETRFIY UL, TN Cisco Bug ID CSCdz40426 ( B I1—HEHR ) ICHFE
ENnFELE, MPLSVPN T® EIGRP OHR—KOFFMICOVTRE, TZ7ONAME—Tv
BELUHAEZI— IV IEDEIGRP IcXx9% MPLS VPN HY7R—ha 2B LTLSEETV,
- EIGRP B> AT AlE, AN CEIL—2TRE—TY, BGP HEZ AT AR, WHD PE L
— X TR—TTY,

- MPLS /NY U7 R—> &, POS, ATM, BLT'SRP 4/ X —T7 I 4 AICEJZE, Open
Shortest Path First ( OSPF ) & T* MP-BGP Zf#f L TEREEhEJ, PE & CE BN IEk:

& 77AN 1 —HXY T,
CORFIXVNTR, ROBREFEALET,

O|U|T|U|T|O
CREERR
NN N N

CE(1)

version 12.0
!

ip cef

!--- CEF is not required on the CE because there is no
MPLS configuration. !--- CEF is the fastest switching
algorithm on Cisco routers !--- and it is best to leave
it enabled. ! | interface LoopbackO ip address 11.1.1.1
255.255.255.0 ! interface Loopbackl ip address 11.2.1.1
255.255.255.0 ! interface Loopback2 ip address 11.3.1.1
255.255.255.0 ! interface FastEthernet2/0 ip address
192.168. 2. 2 255. 255.255.252 ! router eigrp 100 network
11.0.0.0 network 192.168.2.0 no auto-summary ! ip

cl assl ess

PE“)E

version 12.0
!

!--- CEF is enabled by default on GSR. . ! ip vrf
Customer_ A

rd 100:1

route-target export 100:1

route-target import 100:1
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!--- Enables the VPN routing and forwarding (VRF)
routing table. ! interface LoopbackO ip address 1.1.1.1
255.255.255.255 | interface FastEthernet0/0 ip vrf
forwarding Customer A

!--- Associates a VRF instance with an interface or
subinterface. ip address 192.168.2.1 255. 255. 255. 252
interface POS4/0 ip address 10.0.0.1 255. 255, 255. 252
tag-switching ip

!--- Enables dynamic Label Switching of IPv4 packets on

an interface. !--- At minimum, this is all you need to
configure MPLS over POS. !--- Note the default
encapsulation of POS interfaces 1is HDLC. !--- An mpls ip

command can al so be used instead of tag-switching ip.

crc 32
cl ock source interna
!
!
router eigrp 1
!
address-fam |y ipv4 vrf Custoner_A
redistribute bgp 100 metric 10000 1 255 1 1500
network 192.168.2.0
no aut o- sunmary
autonomous-system 100

! -—- The autonomous-system 100 must match the AS used on
the CE. !--- The bgp must be redistributed with metric
The default-metric !--- command can al so be used

exit-address-famly
!
router ospf 1
| og- adj acency- changes
network 1.1.1.1 0.0.0.0 area O
network 10.0.0.1 0.0.0.0 area O
!
router bgp 100
bgp | og- nei ghbor - changes
nei ghbor 4.4.4.4 renote-as 100
nei ghbor 4. 4. 4.4 updat e- source LoopbackO
!
address-fam |y vpnv4
nei ghbor 4.4.4.4 activate
nei ghbor 4.4.4.4 send-comunity both
exit-address-famly
!
address-fam |y ipv4 vrf Custoner_A
redistribute eigrp 100

!--- The EIGRP AS 100 must be redistributed to the BGP
vrf instance. NO auto-sumary no synchroni zation exit-
address-famly ! ip classless

P(1)

!
version 12.0




|
!
i nterface LoopbackO

ip address 2.2.2.2 255.255.255. 255
|
i nterface P0OS2/0

i p address 10.0.0.2 255. 255. 255. 252
tag-switching ip

!--- This enables MPLS over POS. crc 32 ! ! interface
ATM6/0 no ip address ! interface ATM5/0. 100 point-to-
point ip address 10.1.1.1 255.255. 255. 252 tag-switching
ip

pve 0/100

|

!-—- This enables "packet-based" MPLS over ATM. ! router
ospf 1 | og-adjacency-changes network 2.2.2.2 0.0.0.0
area 0 network 10.0.0.2 0.0.0.0 area O network 10.1.1.1
0.0.0.0 area 0! ip classless

P(2)

!

version 12.0

|

!

i nterface LoopbackO
i p address 3. 3.3.3 255. 255. 255. 255

!

interface ATMA/ 0
no i p address

!

i nterface ATM4/ 0. 100 poi nt -t o- poi nt
i p address 10.1.1.2 255.255. 255. 252
tag-switching ip
pve 0/100

!-—- This enables "packet-based" MPLS over ATM. ! |
interface SRP5/0 ip address 10.2.2.1 255.255. 255. 252 no
i p directed-broadcast tag-switching ip

!--- This enables MPLS over SRP. ! router ospf 1 |og-

adj acency-changes network 3.3.3.3 0.0.0.0 area 0 network
10.1.1.2 0.0.0.0 area 0 network 10.2.2.1 0.0.0.0 area O
I ip classless

PE(2)

!
version 12.0
!
!
ip vrf Customer_A
rd 100: 1
route-target export 100:1
route-target inport 100:1
!
!
i nterface LoopbackO
ip address 4.4.4.4 255, 255. 255. 255
!

interface SRP4/0




i p address 10.2. 2.2 255. 255. 255. 252
tag-switching ip

!--- This enables MPLS over SRP. ! interface
Fast Et hernet 6/ 0 ip vrf forwarding Customer_A

!--- Associates a VRF instance with an interface or
subinterface. ip address 192.168.1.1 255.255. 255,252 | !
router eigrp 1 ! address-fanily ipv4 vrf Customer_A
redistribute bgp 100 metric 10000 1 255 1 1500

network 192.168.1.0

no aut o- sunmary

autonomous-system 100

exit-address-famly

! -—- The autonomous-system 100 must match the AS used on
the CE. !--- The bgp must be redistributed with metric
The default-metric !--- command can al so be used

router ospf 1
| og- adj acency- changes
network 4.4.4.4 0.0.0.0 area O
network 10.2.2.2 0.0.0.0 area O
|
router bgp 100
bgp | og- nei ghbor - changes
nei ghbor 1.1.1.1 renote-as 100
nei ghbor 1.1.1.1 update-source LoopbackO
|
address-fam |y vpnv4
nei ghbor 1.1.1.1 activate
nei ghbor 1.1.1.1 send-comunity both
exit-address-famly
|
address-fam |y ipv4 vrf Custoner_A
redistribute eigrp 100

!--- The EIGRP AS 100 must be redistributed to the BGP
vrf instance. NO auto-summary no synchroni zation exit-
address-famly ! ip classless

CE(2)

!
version 12.0
!

ip cef

!--- CEF is not required on the CE because there is no

MPLS configuration. !--- CEF is the fastest switching
algorithm on Cisco routers so it is !--- best to leave
it enabled. ! | interface LoopbackO ip address 22.1.1.1

255.255.255.0 ! interface Loopbackl ip address 22.2.1.1
255.255.255.0 ! interface Loopback2 ip address 22.3.1.1
255.255.255.0 ! interface FastEthernet2/0 ip address
192.168. 1.2 255.255.255.252 ! | router eigrp 100 network
22.0.0.0 network 192.168.1.0 no auto-summary !

j 2
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— %0 show IXY KEZIRTY b AV Z—FUR Y=L THR=RENTOET (B
B1—YEH ). COY—LERATHLIL&OT, show AN KN OFTERERRT

EFET,

.showipvrf: ELW VRF A ZEET B & 2RI 5,

- show ip route vrf Customer_A : PE)L—Z2 LD\ —F 1 > JBBRERRET S,

. ping vrf Customer_A<ip ZFRLA>:ICMP /N7y NEXEL TEGERET S,

. traceroute vif Customer A<ip 7 RLA>: PEL—RTOI—FT 1 JEREZRET S,

- show ip eigrp vrf Customer_A neighbors : VRF € > AR > AR D EIGRP X/ /N—ZHERTD

o

- show ip eigrp vrf Customer_A topology : VRF € > A& > AA® EIGRP NAROD 2RI

o

. show ip bgp vpnv4 vif Customer_A:VRF 1 > A2 > AR DBGPT—7/ )L 2 HEEL £ 3,
- show ip cef vrf Customer_A <ip address> detail : VRF €1 > &2 —7 T4 AR® CEF 7—7 )L

ZRRTS,
- show tag-switching forwarding-table : 8% 7L 7 1Y JADI—NRTHF&HDHh ESH =R
BT,
- showiproute : CE X)L — M EXMI D ZHET D,
PE(1)

PE(1) #show ip vrf
Narre Default RD Interfaces
Cust oner _A 100: 1 Fast Et hernet 0/ 0

PE( 1) #show ip route vrf Customer_A

Routing Tabl e: Customer_A
Codes: C - connected, S - static, | - IGRP, R- RP, M- nobile, B - BGP

D- EIGRP, EX - EICRP 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 - IS1S, su- 1SI1Ssumary, L1 - IS-ISlevel-1, L2 - IS 1S level-2
ia - IS-ISinter area, * - candidate default, U - per-user static route
o - ODR

Gateway of last resort is not set

C

22.0.0.0/24 is subnetted, 3 subnets
22.3.1.0 [200/156160] via 4.4.4.4, 01:12:28
22.2.1.0 [200/156160] via 4.4.4.4, 01:12:28
22.1.1.0 [200/156160] via 4.4.4.4, 01:12:28
11.0.0.0/24 is subnetted, 3 subnets
11.2.1.0 [90/156160] via 192.168.2.2, 01:12:50, FastEthernet0/0
11.3.1.0 [90/156160] via 192.168.2.2, 01:12:50, FastEthernet0/0
11.1.1.0 [90/156160] via 192.168.2.2, 01:12:50, FastEthernet0/0
192.168.1.0/30 is subnetted, 1 subnets
192.168.1.0 [200/0] via 4.4.4.4, 01:16: 14
192.168.2.0/30 is subnetted, 1 subnets
192.168.2.0 is directly connected, FastEthernet0/0

PE(1) #ping vrf Customer A 192.168.1.2
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Type escape sequence to abort.
Sending 5, 100-byte | CMP Echos to 192.168.1.2, tineout is 2 seconds:
Success rate is 100 percent (5/5), round-trip mn/avg/max = 1/2/4 ns
D GSR- 12012- 2A#ping vrf Customer Aip ?

WORD Ping destination address or hostnane

<cr>

PE( 1) #pi ng vrf Customer_A ip
Target | P address: 192.168.1.2
Repeat count [5]: 100

Dat agram si ze [100]: 1500

Ti meout in seconds [2]:

Ext ended conmands [n]:

Sweep range of sizes [n]:

Type escape sequence to abort.

Sendi ng 100, 1500-byte | CMP Echos to 192.168.1.2, timeout is 2 seconds:
NN RN R RN R R RN RN RN RN RN R RN RN R R RN RN AR NN AR

Success rate is 100 percent (100/100), round-trip mn/avg/max = 1/2/4 ns
PE(1) #traceroute vrf Customer A 192.168.1.2

Type escape sequence to abort.
Tracing the route to 192.168.1.2

[EnY

1 10.0.0.2 [MPLS: Labels 18/28 Exp 0] O nmsec O msec O msec
2 10.1.1.2 [MPLS: Labels 19/28 Exp 0] O nsec O nmsec O msec
3 192.168.1.1 4 nsec 0 nsec 0 nsec

4 192.168.1.2 4 nmsec 0 nsec *

[EnY

PE(1) #show ip eigrp vrf Customer A neighbors
| P- El GRP nei ghbors for process 100

H Address Interface Hol d Upti me SRTT RTO Q Seq Type
(sec) (rrs) Cnt Num
0 192.168.2.2 Fa0/ 0 11 10:51:41 10 200 O 8

PE( 1) #show ip eigrp vrf Customer_A topology
| P- El GRP Topol ogy Tabl e for AS(100)/1D(192.168.2.1) Routing Table: Customer_A

Codes: P - Passive, A - Active, U - Update, Q- Query, R - Reply,
r - Reply status

P 11.2.1.0/24, 1 successors, FD is 156160

via 192.168.2.2 (156160/ 128256), FastEthernet0/0
P 11.3.1.0/24, 1 successors, FD is 156160

via 192.168.2.2 (156160/ 128256), FastEthernet0/0
P 11.1.1.0/24, 1 successors, FD is 156160

via 192.168.2.2 (156160/ 128256), FastEthernet0/0
P 22.3.1.0/24, 1 successors, FD is 156160

via VPNv4 Sourced (156160/ 0)
P 22.2.1.0/24, 1 successors, FD is 156160

via VPNv4 Sourced (156160/ 0)
P 22.1.1.0/24, 1 successors, FD is 156160

via VPNv4 Sourced (156160/ 0)
P 192.168.1.0/30, 1 successors, FD is 28160

via VPNv4 Sourced (28160/0)
P 192.168.2.0/30, 1 successors, FD is 28160

vi a Connected, FastEthernet0/0

PE( 1) #show ip bgp vpnv4 vrf Customer_ A

BGP table version is 17, local router IDis 1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RRB-failure, S Stale



Oigin codes: i - IGP, e - EGP, ? - inconplete

Net wor k Next Hop Metric LocPrf Weight Path
Rout e Di stinguisher: 100:1 (default for vrf Custoner_A)
*> 11.1.1.0/24 192.168.2.2 156160 32768 ?
*> 11.2.1.0/24 192.168.2.2 156160 32768 ?
*> 11.3.1.0/24 192.168.2.2 156160 32768 ?
*>{22.1.1.0/ 24 4.4.4.4 156160 100 07
*>{22.2.1.0/ 24 4.4.4.4 156160 100 07
*>j{ 22.3.1.0/ 24 4.4.4.4 156160 100 07
*>{192.168.1.0/30 4.4.4.4 0 100 07
*> 192.168.2.0/30 0.0.0.0 0 32768 ?
PE( 1) #show ip cef vrf Customer A
Prefix Next Hop Interface
0.0.0.0/0 dr op Nul 1 0 (default route handler entry)
0.0.0.0/32 receive
11.1.1.0/ 24 192.168.2.2 Fast Et hernet 0/ 0
11.2.1.0/ 24 192.168.2.2 Fast Et hernet 0/ 0
11.3.1.0/ 24 192.168.2.2 Fast Et hernet 0/ 0
22.1.1.0/ 24 10.0.0.2 POs4/ 0
22.2.1.0/24 10.0.0.2 POs4/ 0
22.3.1.0/ 24 10.0.0.2 POs4/ 0
192.168. 1.0/ 30 10.0.0.2 POs4/ 0
192.168. 2. 0/ 30 attached Fast Et hernet 0/ 0
192.168. 2.0/ 32 receive
192.168.2.1/32 receive
192. 168. 2. 2/ 32 192.168.2.2 Fast Et hernet 0/ 0
192.168. 2.3/ 32 receive
224.0.0.0/4 dr op
224.0.0.0/ 24 receive

255. 255. 255. 255/ 32 receive

PE( 1) #show ip cef vrf Customer A 11.1.1.0 detail
11.1.1.0/ 24, version 16, epoch 0, cached adjacency 192.168. 2.2
0 packets, 0 bytes
tag information set, all rewites owned
l ocal tag: 27
via 192.168.2.2, FastEthernet0/0, 0 dependencies
next hop 192.168. 2.2, FastEthernet0/0
valid cached adjacency
tag rewrite with Fa0/0, 192.168.2.2, tags inmposed {}

PE( 1) #show tag-switching forwarding-table

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

16 Pop tag 2.2.2.2/32 0 PO/ 0 poi nt 2poi nt
17 17 3.3.3.3/32 0 PO/ 0 poi nt 2poi nt
18 18 4.4.4. 4/32 0 PO/ 0 poi nt 2poi nt
19 19 10.2.2.0/ 30 0 PO4/ 0 poi nt 2poi nt
20 Pop tag 10.1.1.0/30 0 PO/ 0 poi nt 2poi nt
22 Unt agged 11.2.1.0/24[ V] 0 Fa0/ 0 192.168.2.2
26 Unt agged 11.3.1.0/24[ V] 0 Fa0/ 0 192.168.2.2
27 Unt agged 11.1.1.0/24[ V] 0 Fa0/ 0 192.168.2.2
28 Aggregate  192.168.2.0/30[V] 255132

PE( 1) #show tag-switching forwarding-table vrf Customer_ A

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

22 Unt agged 11.2.1.0/24[ V] 0 Fa0/ 0 192.168.2.2
26 Unt agged 11.3.1.0/24[ V] 0 Fa0/ 0 192.168.2.2
27 Unt agged 11.1.1.0/24[ V] 0 Fa0/ 0 192.168.2.2

28 Aggregate  192.168.2.0/30[V] 255132



P(1)

P(1) Affshow tag-switching forwarding-table

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

16 Pop tag 1.1.1.1/32 260843 PQ2/ 0 poi nt 2poi nt
17 Pop tag 3.3.3.3/32 0 AT6/0.100 poi nt 2poi nt
18 19 4.4.4.4/32 269131 AT6/0.100 poi nt 2poi nt
19 Pop tag 10.2.2.0/30 0 AT6/0.100 poi nt 2poi nt
P(2)

P(2) #show tag-switching forwarding-table

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

16 Pop tag 10.0.0.0/ 30 0 AT4/0.100 poi nt 2poi nt
17 Pop tag 2.2.2.2/32 0 AT4/0.100 poi nt 2poi nt
18 16 1.1.1.1/32 269930 AT4/0. 100 poi nt2poi nt
19 Pop tag 4.4.4.4/32 276490 SR5/ 0 10.2.2.2
PE(2)

PE( 2) #show tag-switching forwarding-table

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

16 18 1.1.1.1/32 0 SR4/ 0 10.2.2.1

17 17 2.2.2.2/32 0 SR4/ 0 10.2.2.1

18 Pop tag 3.3.3.3/32 0 SR4/ 0 10.2.2.1

19 16 10.0.0.0/ 30 0 SR4/ 0 10.2.2.1

20 Pop tag 10.1.1.0/30 0 SR4/ 0 10.2.2.1

25 Unt agged 22.1.1.0/24[ V] 2280 Fa6/ 0 192.168. 1.2
26 Unt agged 22.2.1.0/24[ V] 570 Fa6/ 0 192.168. 1.2
27 Unt agged 22.3.1.0/24[ V] 570 Fa6/ 0 192.168. 1.2
28 Aggregate  192.168.1.0/30[V] 251808

CE(1)

CE(1) #show ip route

Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D- EIGRP, 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 - I1S1S su- IS IS sumary, L1 - IS IS level-1, L2 - IS IS level-2
ia- IS-1Sinter area, * - candidate default, U - per-user static route
o - ODR

Gateway of last resort is not set

22.0.0.0/24 is subnetted, 3 subnets

D 22.3.1.0 [90/158720] via 192.168.2.1, 00:35:45, FastEthernet2/0
D 22.2.1.0 [90/158720] via 192.168.2.1, 00:35:45, FastEthernet2/0
D 22.1.1.0 [90/158720] via 192.168.2.1, 00:35:45, FastEthernet2/0

11.0.0.0/24 is subnetted, 3 subnets

C 11.2.1.0 is directly connected, Loopbackl
C 11.3.1.0 is directly connected, Loopback?2
C 11.1.1.0 is directly connected, LoopbackO

192.168.1.0/30 is subnetted, 1 subnets

D 192.168. 1.0 [90/30720] via 192.168.2.1, 00:35:46, FastEthernet2/0
192.168.2.0/30 is subnetted, 1 subnets

C 192.168.2.0 is directly connected, FastEthernet2/0



CE(1) #ping 22.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte |ICMP Echos to 22.1.1.1, tineout is 2 seconds:

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

CE(2)

D- R7206- 5A#show ip route

Codes: C - connected, S - static, | - IGRP, R- RP, M- nobile, B - BGP
D- EICRP, 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 - IS1S, su- 1SI1Ssumary, L1 - IS-ISlevel-1, L2 - IS 1S level-2
ia - IS-ISinter area, * - candidate default, U - per-user static route
o - ODR

Gateway of last resort is not set

22.0.0.0/24 is subnetted, 3 subnets

C 22.3.1.0 is directly connected, Loopback2

C 22.2.1.0 is directly connected, Loopbackl

C 22.1.1.0 is directly connected, LoopbackO
11.0.0.0/24 is subnetted, 3 subnets

D 11.2.1.0 [90/158720] via 192.168.1.1, 00:36:32, FastEthernet2/0

D 11.3.1.0 [90/158720] via 192.168.1.1, 00:36:32, FastEthernet2/0

D 11.1.1.0 [90/158720] via 192.168.1.1, 00:36:32, FastEthernet2/0
192.168.1.0/30 is subnetted, 1 subnets

C 192.168.1.0 is directly connected, FastEthernet2/0
192.168.2.0/30 is subnetted, 1 subnets

D 192.168.2.0 [90/30720] via 192.168.1.1, 00:36:33, FastEthernet2/0

CE(2) #ping 11.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte |ICWP Echos to 11.1.1.1, tinmeout is 2 seconds:

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