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PE111
interface GigabitEthernet0/0/0/0
vrf SP2-CSC

ipvd 7 RL A10.11.111.111255.255.255.0
|

W—BARTAYD

vrf SP2-CSC

address-family ipv4 unicast
10.11.111.11/32 GigabitEthernet0/0/0/0
|

!

JL—2ZISIS IGP

is-type level-2-only

net 49.0001.0000.0000.0111.00
address-family ipv4 unicast

metric-style wide

advertise passive-only

mpls traffic-eng level-2-only

mpls traffic-eng router-id Loopback0

!

interface Loopback0

ZEHE

address-family ipv4 unicast

I

!

interface GigabitEthernet0/0/0/4
RAVKNY—=KRA2 K

address-family ipv4 unicast
TL7A4VvORZEDERBIL—TFT 127

PE112

interface GigabitEthernet0/0/0/4

vrf SP2-CSC

ipv4 address 10.12.112.112 255.255.255.0
|

W—=BARTAYD
vrf SP2-CSC

address-family ipv4 unicast
10.12.112.12/32 GigabitEthernet0/0/0/4
|

!

JL—ZISIS IGP

is-type level-2-only

net 49.0001.0000.0000.0112.00
address-family ipv4 unicast

metric-style wide

advertise passive-only

mpls traffic-eng level-2-only

mpls traffic-eng router-id Loopback0

|

interface Loopback0

ZENG

address-family ipv4 unicast

!

!

interface GigabitEthernet0/0/0/5
RAKNY—KRA2 B

address-family ipv4 unicast
TL74VOARCENDBRBIL—T1>7



fast-reroute per-prefix remote-Ifa tunnel mpls-ldp fast-reroute per-prefix remote-Ifa tunnel mpls-ldp

!

!

interface GigabitEthernet0/0/0/5
RAVKNY—=KRA2 B

address-family ipv4 unicast
TL74YVORCEDERBIL—TFT 127

fast-reroute per-prefix remote-Ifa tunnel mpls-Idp

!
!
!
router bgp 65001
vrf SP2-CSC
rd auto
address-family ipv4 unicast
redistribute connected
allocate-label all
I
B%#£10.11.111.11
remote-as 65002
FEASP2
address-family ipv4 labeled-unicast
route-policy PASS in
route-policy PASS out
as-override
I
I
|

R

router bgp 65001

vrf SP2-CSC

rd auto

address-family ipv4 unicast
redistribute connected
allocate-label all

|

B%#£10.12.112.12
remote-as 65002

FEASP2

address-family ipv4 labeled-unicast
route-policy PASS in
route-policy PASS out
as-override

|

|

|

TR, REFERCHELTVWAAES N ERBLET,

F7 )BT, PEL—RFEeBGPRAN—NDSEBLETLTAVYIRA(TLTAYIATN
LE—RZE) ZECANOO—AILIRILZEVVETET, ROEIAF Y TFrICREAhTV

£

RP/0/0/CPUO:PElll#show bgp vpnv4 unicast vrf SP2-CSC 172.16.1.11/32 | i Local Label

Local Label: 24006

RP/0/0/CPUO:PEl1ll#show bgp vpnv4 unicast vrf SP2-CSC 172.16.1.12/32 | i Local Label

Local Label: 24014

RP/0/0/CPUO:PEl1ll#show bgp vpnv4 unicast vrf SP2-CSC 172.16.1.13/32 | i Local Label

Local Label: 24007

LFIB table operation for respective Local Label is SWAP (with Outgoing Label) and send the

packet towards Outgoing interface Gi0/0/0/0 (towards eBGP neighbor) .

RP/0/0/CPUO:PElll#show mpls forwarding labels 24006

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched

24006 Pop 172.16.1.11/32[V] Gi0/0/0/0 10.11.111.11 O

Similar results can be verified at other PE routers (PE112, PE121, PE122) for the BGP LU routes

learned from eBGP neighbor.



Trace results from CEl1l to CEl2

CEll#traceroute 192.168.112.1 source lo0 numeric

Type escape sequence to abort.

Tracing the route to 192.168.112.1

VRF info: (vrf in name/id, vrf out name/id)

192.168.11.13 2 msec 1 msec 2 msec

10.12.13.12 [MPLS: Labels 24010/24012 Exp 0] 36 msec 47 msec 36 msec
10.12.112.112 [MPLS: Labels 24013/24012 Exp 0] 39 msec 36 msec 39 msec
10.1.112.1 [MPLS: Labels 24003/24011/24012 Exp 0] 43 msec 43 msec 38 msec
10.1.121.121 [MPLS: Labels 24011/24012 Exp 0] 39 msec 39 msec 37 msec
10.21.121.21 [MPLS: Labels 24001/24012 Exp 0] 36 msec 34 msec 36 msec
10.21.23.23 [MPLS: Label 24012 Exp 0] 36 msec 37 msec 38 msec
192.168.12.12 [AS 65012] 36 msec * 39 msec
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PE111, PE112. PE121. & &T'PE122C[Label Mode]% [per-vri]iCZE L =%,

PE1XX:

RP/0/0/CPU0:PE111l (config) #router bgp 65001
RP/0/0/CPUO:PE111l (config-bgp) #vrf SP2-CSC
RP/0/0/CPUO:PE111l (config-bgp-vrf) #address-family ipv4 unicast
RP/0/0/CPU0:PE111l (config-bgp-vrf-af)#label mode per-vrf
RP/0/0/CPU0:PE111l (config-bgp-vrf-af) #root
RP/0/0/CPUO:PE111 (config) #show

Tue Jan 25 13:45:43.444 UTC

Building configuration...

router bgp 65001

vrf SP2-CSC

address-family ipv4 unicast

label mode per-vrf



1

1

1

end
RP/0/0/CPU0:PE111 (config) #commit

T, BPEIL—RIF., IXTORETVpnv4Z' L 7 1 ¥ U A(per-vrf label mode)lZ @ UMPLS S
RILEEWVETET, ROEAF Y TFYICRENATVET,

FEAE, PETMAREBEEIET,

RP/0/0/CPU0:PE11l#sh bgp vpnv4 unicast vrf SP2-CSC 172.16.1.11/32 | i Local Label
Local Label: 24003
RP/0/0/CPU0:PE11l#sh bgp vpnv4 unicast vrf SP2-CSC 172.16.1.12/32 | i Local Label
Local Label: 24003
RP/0/0/CPU0:PE11l#sh bgp vpnv4 unicast vrf SP2-CSC 172.16.1.13/32 | i Local Label
Local Label: 24003

MPLS7 #D—F4 207 L—>

FEO—ALSRILOLFIBT—7ILOBMER TEHL (RBESRIL) TT, 2FY, BEAVZ2—
TIAAZRETDEDICRZTZHEBRL, FIBLYOT Y T72ERTLET,

RP/0/0/CPU0:PE11ll#sh mpls forwarding labels 24003
Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched

24003 Aggregate SP2-CSC: Per-VRF Aggr[V] \
SP2-CSC 8798

Let us try to Ping from CEll to CE21

CEll#ping 192.168.112.1 source lo0

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.112.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.111.1

Success rate is 0 percent (0/5))

PE121T MWireshark¥ + 7"F ¥ (Gi0/0/0/5)

ICMPTO—(ping)ER/NT ¥ RAZSEENELEY. BEFROIHYER A,

Source IP: 192.168.111.1,
Destination IP: 192.168.112.1
Top Label: 24006

Bottom Label: 24012



2. TEZIGD
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6. TEAI0E
0. TER5TH

2: 123
Etharngt II,

B30 2101 1ial

Internet Protoc

Internet Control Message Protocol

s

Echa {ping)
Echa {pingh
Eche (ping)
Echa [pingh
Eche (pingh

Dostination

152
168,112,
B8, 112,
168,112,
168,112,

Pratecad | Langtk
132 seqed /B, ttl=2%4 [no response found!)
sequls2%6, ttl=254 (no response Toumd!)
seq=2/512, ttl=234 (no response fourmd!)
feq=R/TER, ttl=254 [nd redponie Toundl)

seq=4/1024, 1tl=254 [nd response fowndl)

reguest
request
request
Feguest
request

1d=@x80el,
1d=RRz,
1d=Rinaz,
id=Ru ez,

(Sr=Sd:n0:a0:M1:2X1)

1108

ol Versio ci 193.168.111. 192.168.113.1

1; Dskn

LFIB® Bk

(& AggregateT. Convert the incoming MPLS packet to a IP packet and then do a FIB

lookup to find the outgoing interface. Z M 7=, BIARDICMPER/NT Y N TRk, IXTOIXIL

FHIBRE ., TVRF:192.168.112.1/32 A MSP2-CSCy T, CEFTV NUANRO2A ST, NT VY K
FEICROYTENET,

ZTDl®, CSCTFTIUATRFIRILE— Rper-vif AP R—RhEhTLVERE A,

CECt®m

FRILVE—R

PE111. PE112. PE121. & &U'PE122C[Label Mode]% [per-ce]lC ZE L 1= 1%,

PE1XX:

RP/0/0/CPUO:
RP/0/0/CPUO:
RP/0/0/CPUO:
RP/0/0/CPUO:
RP/0/0/CPUO:
RP/0/0/CPUO:

PE111 (config) #router bgp 65001

PE111 (config-bgp) #vrf SP2-CSC

PE111l (config-bgp-vrf) #address-family ipv4 unicast
PE111 (config-bgp-vrf-af)#label mode per-ce

PE111 (config-bgp-vrf-af) #root

PE111 (config) #show

Building configuration...
router bgp 65001

vrf SP2-CSC

address-family ipv4 unicast

label mode per-ce

|

|

!

end
RP/0/0/CPUO

Rest of the

CCT, EPEL—R, RVARNKY T (EEHRENECERAN—Y T L)
MPLSTARILZE) HTET,

e.g.

RP/0/0/CPUO

Local Label:

RP/0/0/CPUO

Local Label:

RP/0/0/CPUO

Local Label:

:PE111 (config) #commit

routers will be configured similarly

—

127D
ROEHAFYTFYICRENTVET,

PE111 originates these prefixes and allocated same label - 24006

:PE111#sh bgp vpnv4 unicast vrf SP2-CSC 172.16.1.11/32 | i Local Label
24006
:PE111#sh bgp vpnv4 unicast vrf SP2-CSC 172.16.1.12/32 | i Local Label
24006
:PE111#sh bgp vpnv4 unicast vrf SP2-CSC 172.16.1.13/32 | i Local Label
24006
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A—AIILZXRI24006 DLFIBZ> MU H Y KR A,

RP/0/0/CPU0:PElll#sh mpls forwarding labels 24006
RP/0/0/CPUO:PE111#

Let us try to Ping from CE1ll to CE12

CEll#ping 192.168.112.1 source 1lo0

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.112.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.111.1

Success rate is 0 percent (0/5)

PE121T ®Wireshark¥ ¥ 7°F + (Gi0/0/0/5)

ICMPIO—(ping)ZER/NT Y RAFZETNILEN, BEFROAVEEA,

Source IP: 192.168.111.1,
Destination IP: 192.168.112.1
Top Label: 24009

Bottom Label: 24012

M Terw CourtE Daitination Pratocol | Lengtt| Inks
1 @, IEea 152.168.111.1 112,31 ICHP 122 Echa request  (deBxd@0d, seqed/d, til=2%4 [(no response fowssd!)
22,0091 192.168,111.1 192,168,112, ICmp 122 Echa request  ide0x@d03, sequlsr36, ttl=234 {(no response foundl)
3 4,007355 192.168.111.1 192.168.112.1 Ioap 123 Echa (ping) reguEst Id=-0x0003, 36§=2/%12, Ttl=254 (ns redponde Tound!)
5 B.@18474 15.168.111.1 192.168.112.1 hila 122 Echo [(ping) reguest IdeBadBB3, seged/T68, til=254 {ne response Tound!)
B B8.998352 152.188.111.1 192.168.112.1 P 122 Echo [pingd reguest id=Buwdd03, seg=d/1024, ttl=254 (mo response found!)

Frame 1: 122 byt
Etheérnet II

Internet o
Internet Control Message Protocel
T 8 (Eché [plng) reguedt)

|Mo response seen)
IExpert

PE121TF/NNYIJMPLSROY 772 EBMCT R E, LFIBI NUAMEATERZVWES, ICMP/NT
Y RA'PE121TROY 7ENhTVWBZEN DIV ET,

RP/0/0/CPUO:PE121#debug mpls drop

RP/0/0/CPUO:PE121#show logging | i 24009

RP/0/0/CPUO:Jan 25 16:13:59.016 : netio[314]: ~mpls_netio_switch.c:2795~ Pkt Drop:
GigabitEthernet0_0_0_5, No LFIB entry found for in_label 24009

RP/0/0/CPUO:Jan 25 16:14:01.016 : netio[314]: ~mpls_netio_switch.c:2795~ Pkt Drop:
GigabitEthernet0_0_0_5, No LFIB entry found for in_label 24009

RP/0/0/CPUO:Jan 25 16:14:03.026 : netio[314]: ~mpls_netio_switch.c:2795~ Pkt Drop:
GigabitEthernet0_0_0_5, No LFIB entry found for in_label 24009

RP/0/0/CPUO:Jan 25 16:14:05.016 : netio[314]: ~mpls_netio_switch.c:2795~ Pkt Drop:
GigabitEthernet0_0_0_5, No LFIB entry found for in_label 24009

RP/0/0/CPUO:Jan 25 16:14:07.015 : netio[314]: ~mpls_netio_switch.c:2795~ Pkt Drop:



GigabitEthernet0_0_0_5, No LFIB entry found for in_label 24009
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