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PE1#% B2z

ip vrf aqua

rd 100:1

route-target export 1:1
route-target import 1:1

1

interface Loopback0

ip address 10.2.2.2 255.255.255.255
no ip directed-broadcast

!

interface Ethernet2/0/1

ip vrf forwarding aqua

ip address 10.1.1.2 255.255.255.0



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

no ip directed-broadcast

ip route-cache distributed

!--- The VPN Routing and Forwarding (VRF) interface !---
toward the customer edge (CE) router. interface
Ethernet2/0/2 ip address 10.7.7.2 255.255.255.0 no ip
directed-broadcast ip route-cache distributed tag-
switching ip ! router ospf 1 log-adjacency-changes
network 0.0.0.0 255.255.255.255 area 0 ! router bgp 1
bgp log-neighbor-changes neighbor 10.5.5.5 remote-as 1
neighbor 10.5.5.5 update-source Loopback0 no auto-
summary ! address-family vpnv4 neighbor 10.5.5.5
activate neighbor 10.5.5.5 send-community extended exit-
address-family ! address-family ipv4 neighbor 10.5.5.5
activate no auto-summary no synchronization exit-
address-family ! address-family ipv4 vrf aqua
redistribute connected no auto-summary no
synchronization exit-address-family

P& A AL

interface Loopback0

ip address 10.7.7.7 255.255.255.255
no ip directed-broadcast

!
interface Ethernet2/0

ip address 10.8.8.7 255.255.255.0
no ip directed-broadcast
tag-switching ip

1

interface Ethernet2/1

ip address 10.7.7.7 255.255.255.0
no ip directed-broadcast
tag-switching ip

1
router ospf 1

log-adjacency-changes

network 0.0.0.0 255.255.255.255 area 0

!--- BGP is not run on this router.

PE2§% F 2R B

ip vrf aqua

rd 100:1

route-target export 1:1

route-target import 1:1

1

interface Loopback0

ip address 10.5.5.5 255.255.255.0

no ip directed-broadcast

!

interface Ethernet0/0

ip vrf forwarding aqua

ip address 10.10.10.5 255.255.255.0

no ip directed-broadcast

!--- The VRF interface toward the CE router. ! interface
Ethernet0/3 ip address 10.8.8.5 255.255.255.0 no ip
directed-broadcast tag-switching ip ! router ospf 1 log-
adjacency-changes network 0.0.0.0 255.255.255.255 area 0
! router rip version 2 ! address-family ipv4 vrf aqua
version 2 network 10.0.0.0 no auto-summary exit-address-
family ! 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
ipv4d neighbor 10.2.2.2 activate no auto-summary no
synchronization exit-address-family ! address-family
ipv4d vrf aqua redistribute connected redistribute rip no
auto-summary no synchronization exit-address-family

CE2i% H #RA R

interface Loopback0

ip address 192.168.1.196 255.255.255.192
no ip directed-broadcast

!
interface Ethernetl

ip address 10.10.10.6 255.255.255.0

no ip directed-broadcast

!
router rip

version 2

network 10.0.0.0

network 192.168.1.0

no auto-summary

!--- Routing Information Protocol (RIP) is used for the

advertisement !--- of routes between the CE and the
provider edge (PE) router. ! ip route 0.0.0.0 0.0.0.0
10.10.10.5

i CEIERECHEK. ZREEEEZSCARNHE LNIPHEUFMEBEE10.2.2. 20 B ETEREH,

EE

CE1EHCE2MIREI M HE 2 EIERE E L , T HIFT R,

CEl#ping 192.168.1.196

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.196, timeout is 2 seconds:

Success rate is 0 percent (0/5)

B2 , CE1ERL BN AMIEHEKE , MATREIFTR.

CEl#show ip route 0.0.0.0
Routing entry for 0.0.0.0/0, supernet
Known via "static", distance 1, metric 0, candidate default path
Redistributing via ospf 100
Routing Descriptor Blocks:
* 10.1.1.2
Route metric is 0, traffic share count is 1

EPE1 ( EIRBICETHPERRHER ) , BRI MBEMPLS VPN EEA. AT REIFRALLVPNE
VRF&R AP FIEEE B AR B RERA,

PEl#show ip route vrf agqua 192.168.1.196

Routing entry for 192.168.1.192/26
Known via "bgp 1", distance 200, metric 1, type internal
Last update from 10.5.5.5 00:09:52 ago



Routing Descriptor Blocks:

* 10.5.5.5 (Default-IP-Routing-Table), from 10.5.5.5, 00:09:52 ago
Route metric is 1, traffic share count is 1
AS Hops 0, BGP network version 0

PEl#show tag-switching forwarding-table vrf agua 192.168.1.196 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
None 16 192.168.1.192/26 O Et2/0/2 10.7.7.7

MAC/Encaps=14/22, MTU=1496, Tag Stack{l6 32}
00603E2B02410060835887428847 0001000000020000
No output feature configured

PEl#show ip bgp vpnv4 vrf aqua 192.168.1.192
BGP routing table entry for 100:1:192.168.1.192/26, version 43
Paths: (1 available, best #1, table aqua)
Not advertised to any peer
Local
10.5.5.5 (metric 21) from 10.5.5.5 (10.5.5.5)
Origin incomplete, metric 1, localpref 100, valid, internal, best
Extended Community: RT:1:1

PEl#show tag-switching forwarding-table 10.5.5.5 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
18 16 10.5.5.5/32 0 Et2/0/2 10.7.7.7

MAC/Encaps=14/18, MTU=1500, Tag Stack{1l6}
00603E2B02410060835887428847 00010000
No output feature configured

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

WMAPIFRR , PE1RBEERERBIFHBGP T — Bk,

PE1#

PEl#show ip route 10.5.5.5 255.255.255.0

% Subnet not in table

PEl#show ip route 10.5.5.5 255.255.255.255

Routing entry for 10.5.5.5/32
Known via "ospf 1", distance 110, metric 21, type intra area
Last update from 10.7.7.7 on Ethernet2/0/2, 00:38:55 ago
Routing Descriptor Blocks:
* 10.7.7.7, from 10.5.5.5, 00:38:55 ago, via Ethernet2/0/2

Route metric is 21, traffic share count is 1

HEPER BRI MPE1 AR EELBGP T —BERVIGPER A EF. WELTFRPIATR , LS HERAYPE2IRE
BB IER  MEXFENIKRERE ERNVER,

P#show ip route 10.5.5.5
Routing entry for 10.5.5.5/32
Known via "ospf 1", distance 110, metric 11, type intra area
Last update from 10.8.8.5 on Ethernet2/0, 00:47:48 ago
Routing Descriptor Blocks:
* 10.8.8.5, from 10.5.5.5, 00:47:48 ago, via Ethernet2/0
Route metric is 11, traffic share count is 1

P#show ip route 10.5.5.5 255.255.255.0
% Subnet not in table

LSPHER R EH

PIREEE FMLFIBREREEE R T HERHAENPE2Z BMHLSPHENRE., 10.5.5.588EHER
. BERTBBEPE1R , TETMESRE , BIPERAHBE(16)EKHNBGP T —BHMEERMPE2(32) £ A /Y




VPNRE, EAPIHRHEZRLEMLGEBERZENENEEBREBEINERNE , MUAECKEREEM
BEBHBERTEZ, RAVPNERI2EX , ATUPE2KEFGWEIE , Y EPE2H R B ERNER
RER BRI ERNVPNE R,

P#show tag-switching forwarding-table 10.5.5.5 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
16 Untagged 10.5.5.5/32 5339 Et2/0 10.8.8.5

MAC/Encaps=0/0, MTU=1504, Tag Stack{}
No output feature configured
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15

MTBIFTR , PR AR BERERPE2(tsr:10.8.8.5:0)E B & F /24 IE¥10.5.5. 5 B4,
P HESFPE1(tsr:10.2.2.2:0) , MARPE2, HAPE2ES N BFEHAE B ESHWEBTITE , it
PR HESMLFIBR R ESER TER T B NN ER,

P#show tag-switching tdp bindings detail

tib entry: 10.5.5.0/24, rev 67 (no route)
remote binding: tsr: 10.8.8.5:0, tag: imp-null
tib entry: 10.5.5.5/32, rev 62
local binding: tag: 16
Advertised to:
10.2.2.2:0 10.8.8.5:0
remote binding: tsr: 10.2.2.2:0, tag: 18

PEEEHN HEFN N ERBRE B EENRER T AR ERRNERBRERFEFE
o ENEREIFERIEMRMN/4EE  MASATKEREREE, ARLBARERARRREREEL
(OSPF) , RItEHESFERA/B2EESBS AT , WT AR

PE2#show ip route 10.5.5.5
Routing entry for 10.5.5.0/24
Known via "connected", distance 0, metric 0 (connected, via interface)
Routing Descriptor Blocks:
* directly connected, via Loopback0
Route metric is 0, traffic share count is 1

PE2#show tag-switching tdp bindings detail

tib entry: 10.5.5.0/24, rev 142
local binding: tag: imp-null
Advertised to:
10.7.7.7:0
tib entry: 10.5.5.5/32, rev 148
remote binding: tsr: 10.7.7.7:0, tag: 16

PE2#show ip ospf interface loopback 0

Loopback0 is up, line protocol is up
Internet Address 10.5.5.5/24, Area O
Process ID 1, Router ID 10.5.5.5, Network Type LOOPBACK, Cost: 1
Loopback interface is treated as a stub Host

!-—— OSPF advertises all interfaces of Network Type LOOPBACK as host !--- routes (/32).

BRI =R

HAPHASENMPE1 ZENLSPHERABSRENKHAEPEI AN EREETTESIEZHN , Bit
EEEMNMBRARERESGRONET , FHEOSPFESMATELOOPBACKE BB 1Y 18 — X,



RRFRIPE2LEN FRAKIRENR

PE2#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
PE2 (config) #int lo 0
PE2 (config-if)#ip add 10.5.5.5 255.255.255.255
PE2 (config-if) #end
PE2#

PE1 LM EAELSPEAMENERMEE , M THIFFR.

PEl#show tag-switching forwarding-table vrf agua 192.168.1.196 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop

tag tag or VC or Tunnel Id switched interface

None 16 192.168.1.192/26 O Et2/0/2 10.7.7.7
MAC/Encaps=14/22, MTU=1496, Tag Stack{1l6 32}

00603E2B02410060835887428847 0001000000020000
No output feature configured

PEl#show tag-switching forwarding-table 10.5.5.5 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop

tag tag or VC or Tunnel Id switched interface

18 16 10.5.5.5/32 0 Et2/0/2 10.7.7.7
MAC/Encaps=14/18, MTU=1500, Tag Stack{1l6}

00603E2B02410060835887428847 00010000
No output feature configured
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15

PEEHZRETR , EXLSPHENERATELE, SHERRERBHER. EXRTEH AL BHEHR
EI;;%ﬁ , BGPT—EBRNENEREEL , EHENEAE_AVPNER (HEIFBUREENSAE
EHE)

BERBERETPE2ES 7 —EZFE&K (imp-null)(tsr:10.8.8.5:0),

P#show tag-switching forwarding-table 10.5.5.5 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
16 Pop tag 10.5.5.5/32 3493 Et2/0 10.8.8.5

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

Per-packet load-sharing, slots: 0 1 2 3 45 6 7 8 9 10 11 12 13 14 15
P#show tag-switching tdp bindings detail
tib entry: 10.5.5.5/32, rev 71

local binding: tag: 16
Advertised to:

10.2.2.2:0 10.8.8.5:0
remote binding: tsr: 10.2.2.2:0, tag: 18
remote binding: tsr: 10.8.8.5:0, tag: imp-null
AR R2:0SPFHBE R BIE X

FEoCEMARASRRFIRENHENOSPFHERE R, EPE2RIREI N HEWOSPFAR AR ERAEY
B REFEABEACEBGEHES. EEKRBPE2EERAXRT I AEETREE (25

24 7S ) , ERNEBRBEESTHRAEPEZWHPERMET FHOSPFiEH (22 ARLFEN
124 F43IF ) -



ip ospf network point-to-point# 5 Al AR EXPE2IREI N H LB R A | T FIFTRo

PE2#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
PE2 (config) #interface loopback 0

PE2 (config-if) #ip ospf network point-to-point

PE2 (config-if)#

WTEMR, PE1ENEEEERITSBCGPT —BMKE , B EPE2 LIRE N HNERRERE—
B, BMHARERTHILERRMEEBHNOSPFIEHth Ef,

PEl#show tag-switching forwarding-table 10.5.5.5 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
22 17 10.5.5.0/24 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: 0 1 2 3 456 7 8 9 10 11 12 13 14 15

PEl#show ip route 10.5.5.5
Routing entry for 10.5.5.0/24
Known via "ospf 1", distance 110, metric 21, type intra area
Last update from 10.7.7.7 on Ethernet2/0/2, 00:36:53 ago
Routing Descriptor Blocks:
*10.7.7.7, from 10.5.5.5, 00:36:53 ago, via Ethernet2/0/2
Route metric is 21, traffic share count is 1

HUTREIS , PEEEHRNERERRE SEHERETRpopRER , MRS R1FAT , LT R
PlFiR. B , EERSEBLIXMAZRE , BGPT — BN EREBEEL , EFE_EAVPNERSR
# , MLSPAEXRM, EF~ERETFRABENERRE.

P#show tag-switching forwarding-table 10.5.5.5 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
17 Pop tag 10.5.5.0/24 4261 Et2/0 10.8.8.5

MAC/Encaps=14/14, MTU=1504, Tag Stack{}
006009E08B0O300603E2B02408847
No output feature configured

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

P#show tag-switching tdp bindings detail

tib entry: 10.5.5.0/24, rev 68
local binding: tag: 17
Advertised to:
10.2.2.2:0 10.8.8.5:0
remote binding: tsr: 10.8.8.5:0, tag: imp-null
remote binding: tsr: 10.2.2.2:0, tag: 22

WMTER , T EHESSERERN EERARE R, RCE1RICE2HNRENEFETEER

o

PE2#show ip ospf interface loopback 0

Loopback0 is up, line protocol is up
Internet Address 10.5.5.5/24, Area 0
Process ID 1, Router ID 10.5.5.5, Network Type POINT_TO_POINT, Cost: 1
Transmit Delay is 1 sec, State POINT_TO_POINT,



Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Index 3/3, flood queue length 0

Next 0x0(0)/0x0(0)

Last flood scan length is 0, maximum is O

Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor (s)

CEl#ping 192.168.1.196

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.196, timeout is 2 seconds:

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

|PE% E 5 1l > 38
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