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router bgp 1
nei ghbor 10.100.1.1



renote-as 1

updat e- sour ce LoopbackO

address-fam |y ipv4 | abel ed- uni cast
route-reflector-client
next-hop-self

- set next-hop self ZEA L 1= RPL A" #8EL =L\,
LTI, W22 0blERLET,

router bgp 1

nei ghbor 10.100.1.1

renpte-as 1

updat e- sour ce LoopbackO
address-fam |y ipv4 | abel ed- uni cast
route-reflector-client

route-policy nhs-ibgp-3107 out
|

rout e-policy nhs-ibgp-3107
set next-hop self
end-policy

. set next-hop to peer-address &7 XY F R4 MU TEMBEEFTIEAEL,
BLFIZ, WS2hDHlERLET,

router bgp 1

nei ghbor 10.100.1.1

address-fanmily ipv4 | abel ed-uni cast
route-policy nhs-ibgp-3107-peer out

11% Could not find entry in list: Policy [nhs-ibgp-3107-peer]
uses 'set-to-peer-address next-hop'. 'set' is not a valid
operator for the 'mext-hop' attribute at the bgp neighbor-out-dflt attach point.
1
1
!
rout e- policy nhs-ibgp-3107-peer
set next-hop peer-address
end- policy

=R RUV—RHOBENDT RL AlZnext-hopZRET S & . ibgp policy out enforce-
modificationsH" B8 L 7= L
RFIC, W22 D0HlZERLET,

router bgp 1
ibgp policy out enforce-modifications
|
nei ghbor 10.100.1.1
renote-as 1
updat e- sour ce LoopbackO
address-fanmly ipv4 | abel ed-uni cast
route-reflector-client
rout e-policy nhs-ibgp-3107 out
|
1
rout e-pol i cy nhs-ibgp-3107-peer
set next-hop 10.100.1.3
end- pol i cy



chsnYi—avig#eElL £9,
# ibgp policy out enforce-modificationsZ R{TL T & L\,

LTI, W22 DPlZERLET,

router bgp 1
ibgp policy out enforce-modifications
|
nei ghbor 10.100.1.1
renote-as 1
updat e- sour ce LoopbackO
address-fanmly ipv4 | abel ed-uni cast
route-reflector-client
next-hop-self
|
|

BT, W<2ADBlERLET.

router bgp 1

ibgp policy out enforce-modifications
1

nei ghbor 1.100.1.1

renote-as 1

updat e- sour ce LoopbackO

address-fanmily ipv4 | abel ed-uni cast

route-reflector-client
route-policy nhs-ibgp-3107 out

1

1

rout e- policy nhs-ibgp-3107

set next-hop self

end- policy

LTI, W22 DPlZERLET,

router bgp 1
ibgp policy out enforce-modifications
|
nei ghbor 10.100.1.1
renote-as 1
updat e- sour ce LoopbackO
address-fam |y ipv4 | abel ed- uni cast
route-reflector-client
route-policy nhs-ibgp-3107 out
next-hop-self
|
|
1
rout e-pol i cy nhs-ibgp-3107
set next-hop self
end- pol i cy

LTI, W22 DPlERLET,

router bgp 1

ibgp policy out enforce-modifications
|



nei ghbor 10.100.1.1
renote-as 1
updat e- sour ce LoopbackO
address-fam |y ipv4 | abel ed- uni cast
route-reflector-client
route-policy nhs-ibgp-3107 out
next-hop-self
!
!
1
rout e- policy nhs-ibgp-3107
set next-hop 10.100.1.3
end- policy

PE1 OFEE

host nane PEl
|
vrf one <<< MPLS service is MPLS VPN
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
!
address-fam |y ipv6 unicast
i mport route-target
1:1
!
export route-target
1:1
!
!
interface LoopbackO
i pv4 address 10.100.1.1 255.255. 255. 255

interface G gabitEthernet0/0/0/0
i pv4 address 10.1.1.1 255.255.255.0

interface G gabitEthernet0/0/0/1 <<< VRF interface to CEl
vrf one
i pv4 address 10.9.1.3 255.255.255.0
|
!
router ospf 1
router-id 10.100.1.1
area O
i nterface LoopbackO
|
interface G gabitEthernet0/0/0/0
net wor k poi nt-to-point
|
|
1
router bgp 1
address-fam |y ipv4 unicast
network 10.100.1.1/32 <<< advertise PE | oopback in BGP
allocate-label all



address-fam |y vpnv4 uni cast

!

nei ghbor 10.100.1.3

renote-as 1

updat e- sour ce LoopbackO
address-family ipv4 labeled-unicast
!

!

nei ghbor 10.100.1.7 <<< vpnv4 i BGP session to PE2
renote-as 1

updat e- sour ce LoopbackO
address-fam |y vpnv4 uni cast

!

!

vrf one

rd 1:1

address-fam |y ipv4 unicast

!

nei ghbor 10.9.1.2 <<< eBGP session to CEl

renot e-as 65001

address-fanmily ipv4 unicast

route-policy pass in
rout e-policy pass out

|

!

!
1
npls I dp

m dp

| oggi ng notifications
address-famly ipv4d

!

!

router-id 10.100.1.1
address-famly ipv4

!

interface G gabitEthernet0/0/0/0
address-famly ipv4

!

!

ABR1 DEE

host nane ABRL

!
interface LoopbackO

i pv4 address 10.100. 1.3 255. 255. 255. 255
!

!
interface G gabitEthernet0/0/0/0

i pv4 address 10.1.3.3 255.255.255.0

!

interface G gabitEthernet0/0/0/1

i pv4 address 10.1.2.3 255.255.255.0

!

route-policy nhs-ibgp-3107

set next-hop 10.100.1.3 <<< set next hop to | oopback
end-policy

!

rout e- pol i cy connected-into-ospf2

if destination in (10.100.1.3/32) then



pass
endi f
end- policy
1
router ospf 1
router-id 10.100.1.3
area O
i nterface LoopbackO
!
interface G gabitEthernet0/0/0/1
net wor k poi nt -t o- poi nt
!
!
!
router ospf 2
redi stribute connected route-policy connected-into-ospf2
area O
interface G gabitEthernet0/0/0/0
net wor k poi nt -t o- poi nt
!
!
!
router bgp 1
ibgp policy out enforce-modifications
address-fam |y ipv4 unicast
allocate-label all
!
nei ghbor 10.100.1.1 <<< | BGP nei ghbor PEl
renote-as 1
updat e- sour ce LoopbackO
address-family ipv4 labeled-unicast
route-reflector-client
route-policy nhs-ibgp-3107 out
next-hop-self
!
!
nei ghbor 10.100.1.5 <<< i BGP nei ghbor ABR2
renote-as 1
updat e- sour ce LoopbackO
address-family ipv4 labeled-unicast
route-policy nhs-ibgp-3107 out
next-hop-self
!
!
1
npls I dp
m dp
address-famly ipv4
!
!
router-id 10.100.1.3
interface G gabitEthernet0/0/0/0
address-famly ipv4
di scovery transport-address interface
!
!
interface G gabitEthernet0/0/0/1
address-famly ipv4
!
!

¥ :allocate-label allE 1= (& allocate-label route-policy’ B TT, TNUINDHBEE. ABR
NFIBGP RBIL—BNDRVANKY T THBD S, FRIWMGFEIZF Y AN IL—HMICEH
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Access Aggregation Core Aggregation Access
next-hop-self next-hop-self next-hop-self
IBGP IPvd + label iBGP IPvd + label iBGP IPvd + label
Loophackd Loopbackl Loophbacki Loopkackd Laoaphackl Loophacki Loopbackd
A0 .4 A0.100.1.2 A0.1040.14.3 10.100.1.4 10.900.1.5 10.100.,1.6 1010097
S = ] i - fi ot f o 3
@ %10.1.1.1 2% W00 Al 22 0 144 s P 10155 _a%m.tm T % W
CE1 PE1 P2 ABR1 P1 ABRZ P3 PEZ CEZ2
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&2
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Access Aggregation Core Aggregation Access

10.100.1.7/32 10.100.1.7/32 10.100.1.7/32
label 24005 label 24003 label imp-null

Loophackd Loopbackd Loopbacki Loopbackd Loapbackd Loophbaakd Loapbagkl

10.400.1.1 10.400.1.2 1010043 40,100,1.4 A0.400.1.5 10,900.1.6 10.100.1.7

T ’
w ﬁm.ﬂ.i.t .2@11}.22.2 .a&ﬂﬂ.lj“‘l 4@1:}.1,14 .5%1&1.5.5 .ﬁ%ﬂ.i.ﬁ.ﬁ- x % ﬁ
CE1 PE1 P2 ABR1 P1 ABRZ P3 PEZ CE2
10,400.4.3 10.400.1.3 10.900.4.5 10.100.1.5 10.400.4.7 10.10001.7
tabel imipenuil labal 24004 Ikl imp-nl

lakiel Z4000 label imp-null lakie | 24001

OSPF 1 OSPF 2 OSPF 3
g 3
K4 ZBLUTNTY NEEZRIIL TS EEW,
Access Aggregation Core Aggregation Access

=

Looplacki LoopbackD Loopbaackd Loaphbackl Loaphackl Loapladkl Loopbacki
0404041 10.100.9,2 A0400.4.3 10.100.1.4 1010045 A0.100.1.6 1010017
ﬁ $10.1.1.t .2$1ﬂ.2.2.2 .E‘iﬂ.lj.ﬁ A@Iﬂd.dd .5@1“.1.5.5 .ﬁ%‘lﬂ.i.&.ﬂ- .T@
CEi PE1 P2 ABR1 P1 ABRZ P3 FEZ CE2
OSPF 1 OSPF 2 OSPF 3
. MPLES gervice Label
e.4. L2VPH label, LIVPHN label, ete,
B Ecriabe
LDF label

&l 4

chid, NT7Y RN PE1HS PE2AERIEENBDEFERLTVWET, PE2ODIIL—TNY D 7L
74V OAE 101001732 THBD 1=, CcOTL T A TARNREBYIET,

RP/ 0/ 0/ CPUO0: PEl#traceroute



Protocol [ipv4]:

Target |P address: 10.100.1.7

Source address: 10.100.1.1

Nurreri ¢ di splay? [no]:

Ti meout in seconds [3]:

Probe count [3]:

M nimum Tine to Live [1]:

Maxi mum Tine to Live [30]:

Port Nunber [33434]:

Loose, Strict, Record, Tinestanp, Verbose[none]:

Type escape sequence to abort.
Tracing the route to 10.100.1.7

1 10.1.1.2 [ MPLS: Labels 24000/24005 Exp 0] 439 nmsec 119 nsec 109 nsec
2 10.1.2.3 [MPLS: Label 24005 Exp 0] 109 msec 109 msec 109 nsec

3 10.1.3.4 [ MPLS: Labels 24001/24003 Exp 0] 99 nsec 99 nsec 149 nsec

4 10.1.4.5 [ MPLS: Label 24003 Exp 0] 119 nsec 119 nsec 99 nsec

5 10.1.5.6 [ MPLS: Label 24001 Exp 0] 109 msec 139 nsec 99 nsec

6 10.1.6.7 109 nsec * 109 nsec

ZARI 24000 &, 7L 714 X10.100.1.3/32 ICDVWT P2 A SEIET S LDP SARILTT, TN
JL 24005 1&, 7L 7 142X 10.100.1.7/32 (ZD VW THEIE ¥ % BGP RFC 3107 ZARITT,

RP/ 0/ 0/ CPUO: PE1#show route 10.100.1.7/32

Routing entry for 10.100.1.7/32
Known via "bgp 1", distance 200, netric 0, [ei]-bgp, type internal
Bl ER ri d=0x0, flags=0x0, count=0
Installed May 27 02:52:07.184 for 00:08:52
Routing Descriptor Bl ocks
10.100.1.3, from 10.100.1.3 <<< next-hop is ABRL
Route metric is O
No advertising protos.

RP/ 0/ 0/ CPUWO: PEl#show cef 10.100.1.7/32
10.100. 1. 7/32, version 89, internal 0x1000001 OxO (ptr Oxal4d70f74)
[1], Ox0 (0xal456614), 0xa08 (0xal6181e0)
Updat ed May 27 02:52:07.203
Prefix Len 32, traffic index O, precedence n/a, priority 4
via 10.100. 1.3, 3 dependencies, recursive [flags 0x6000]
path-idx O NH D Ox0 [ 0xal6806f4 0xO0]
recursion-via-/32
next hop 10.100.1.3 via 24001/0/21
| ocal | abel 24003
next hop 10.1.1.2/32 G 0/0/0/0 labels imposed {24000 24005}

RP/ 0/ 0/ CPUO: PEl1#show bgp ipv4 unicast labels

BGP router identifier 10.100.1.1, local AS number 1
BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP table state: Active

Tabl e 1 D 0xe0000000 RD version: 44

BGP main routing table version 44

BGP NSR Initial initsync version 2 (Reached)

BGP NSR/ | SSU Sync- Group versions 0/0

BGP scan interval 60 secs

Status codes: s suppressed, d danped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Rcvd Label Local Labe



*> 10.100.1.1/32 0.0.0.0 nol abel 3
*>j 10.100. 1. 7/ 32 10.100.1.3 24005 24003

Processed 2 prefixes, 2 paths

ABR1 A\ M Penultimate Hop Popping ( PHP ) A" L £ 9,

RP/ 0/ 0/ CPUO: P2#show mpls forwarding labels 24000

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID Interface Swi t ched
24000 Pop 10. 100.1.3/32 G0/0/0/1 10.1.2.3 694765

Z X)L 24005 & ABR1 ETTARIJL 24003 EXEE KT,

RP/ 0/ O/ CPUO: ABR1#show bgp ipv4 unicast labels

BGP router identifier 10.100.1.3, |ocal AS nunber 1
BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP table state: Active

Tabl e 1 D: 0xe0000000 RD version: 60

BGP main routing table version 60

BGP NSR Initial initsync version 2 (Reached)

BGP NSR/ | SSU Sync- Group versions 0/0

BGP scan interval 60 secs

Status codes: s suppressed, d danmped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard

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

Net wor k Next Hop Rcvd Label Local Label
*>j 10. 100.1. 1/ 32 10.100.1.1 3 24003
*>j 10. 100. 1.7/ 32 10.100.1.5 24003 24005

Processed 2 prefixes, 2 paths

RP/ 0/ O/ CPUO: ABR1#show mpls forwarding labels 24005
Wed May 27 04:08:24.255 UTC

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID Interface Swi t ched
24005 24003 10. 100. 1. 7/ 32 10.100.1.5 6347

P1 A5 ABR2A®D PHP *FELET,

RP/ 0/ 0/ CPUO0: Pl#show mpls forwarding labels 24001

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID Interface Swi t ched
24001 Pop 10.100.1.5/32 G 0/0/0/1 10.1.4.5 348835

ABR2 #" PE2 ' 5 % (TH% RFC 3107 JL— b 10.100.1.7/32 @ BGP ZAXRJ)IE 3 TF., Zhik,
PHP Z R REEAYE NULL ZRILTT,

RP/ 0/ 0/ CPUO: ABR?#show bgp ipv4 unicast labels

BGP router identifier 10.100.1.5, local AS nunber 1
BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP table state: Active

Tabl e 1 D 0xe0000000 RD version: 47

BGP main routing table version 47



BGP NSR Initial initsync version 2 (Reached)
BGP NSR/ | SSU Sync- Group versions 0/0
BG&P scan interval 60 secs

Status codes: s suppressed, d danmped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard

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

Net wor k Next Hop Rcvd Label Local Label
*>j 10. 100. 1. 1/ 32 10.100.1.3 24003 24005
*>j 10. 100. 1.7/ 32 10.100.1.7 3 24003

Processed 2 prefixes, 2 paths

ZAR)L 24003 I ABR2 ETTARIL 24001 EXBENET,

RP/ 0/ 0/ CPUO: ABR2#show mpls forwarding labels 24003

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID Interface Swi t ched
24003 24001 10. 100.1.7/32 G 0/0/0/0 10.1.5.6 403676

P35 PE2ADPHP A"HVET,

RP/ 0/ O/ CPUO: P3#show mpls forwarding labels 24001

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID Interface Swi t ched
24001 Pop 10. 100. 1. 7/ 32 G 0/0/0/1 10.1.6.7 685191

RP/ 0/ O/ CPUO: PE2#show bgp ipv4 unicast labels

BGP router identifier 10.100.1.7, |ocal AS nunber 1
BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP table state: Active

Tabl e 1 D: 0xe0000000 RD version: 42

BGP main routing table version 42

BGP NSR Initial initsync version 2 (Reached)

BGP NSR/ | SSU 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

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

Net wor k Next Hop Rcvd Label Local Label
*>j 10. 100. 1. 1/ 32 10.100.1.5 24005 24004
*> 10.100.1.7/32 0.0.0.0 nol abel 3

Processed 2 prefixes, 2 paths
NZ7)L>a1—hk
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http://tools.ietf.org/html/draft-ietf-mpls-seamless-mpls-07
//www.cisco.com/cisco/web/support/index.html?referring_site=bodynav
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