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What is Unified MPLS?
Classical MPLS network with a few addiions
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Example - *LAVFN Services'
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What Is PIC or BGP FRR?
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! IGP Configuration
router isis core-agg
net 49.0100.1010.0001.0001.00
address-family ipv4 unicast
metric-style wide
propagate level 1 into level 2 route-policy drop-all
1

interface Loopback0

ipv4 address 10.10.10.1 255.255.255.255
passive

1

interface TenGigE0/0/0/0

1

interface TenGigE0/0/0/1

Disable L1l to L2 redistribution

circuit-type level-2-only ! Core facing ISIS L2 Link

interface TenGigE0/0/0/2

circuit-type level-1 ! Aggregation facingis ISIS L1 Link

|
route-policy drop-all
drop
end-policy

! BGP Configuration

router bgp 100

ibgp policy out enforce-modifications
bgp router-id 10.10.10.1
address-family ipv4 unicast

allocate-label all ! Send labels with BGP routes

1

session-group infra

remote-as 100

cluster-id 1001

update-source Loopback0

!

neighbor-group agg

use session-group infra

address-family ipv4 labeled-unicast
route-reflector-client

route-policy BGP_Egress_Filter out ! BGP Community based Egress filtering

next-hop-self

!

neighbor-group mpc

use session-group infra

address-family ipv4 labeled-unicast
route-reflector-client
next-hop-self



neighbor-group core

use session-group infra

address-family ipv4 labeled-unicast
next-hop-self

community-set Allowed-Comm

200:200,

300:300,

!

route-policy BGP_Egress_Filter

if community matches-any Allowed-Comm then
pass

B DORETE

i Accems = = Agsregation
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—SPFO e 8IS
Pre-Agsregation

interface Loopback0

ipv4 address 10.10.9.9 255.255.255.255
!

interface Loopbackl

ipv4 address 10.10.99.9 255.255.255.255

! Pre-Agg IGP Configuration

router isis core-agg

net 49.0100.1010.0001.9007.00
is-type level-1

metric-style wide
passive-interface Loopback0

IRAN Access IGP Configuration

router ospf 1
router-id 10.10.99.9

redistribute bgp 100 subnets route-map BGP_to_RAN

network 10.9.9.2 0.0.0.1 area 0
network 10.9.9.4 0.0.0.1 area 0
network 10.10.99.9 0.0.0.0 area 0

distribute-list route-map Redist_from BGP in

labeled BGP learnt prefixes

ip community-list standard MPC_Comm permit 200:200

1
route-map BGP_to_RAN permit 10
marked with MPC community
match community MPC_Comm
set tag 1000
route-map Redist_from_BGP deny 10
match tag 1000
1

route-map Redist_from_ BGP permit 20

! BGP Configuration

ISIS L1 router

Core-agg IGP loopbackO

iBGP to RAN IGP redistribution

Inbound filtering to prefer

Only redistribute prefixes



router bgp 100

ibgp policy out enforce-modifications

bgp router-id 10.10.9.10

bgp cluster-id 909

neighbor csr peer-group

neighbor csr remote-as 100

neighbor csr update-source Loopbackl1l00 ! Cell Site - Routers RAN IGP
loopbackl00 as source

neighbor abr peer-group

neighbor abr remote-as 100

neighbor abr update-source Loopback0 ! Core POP ABRs - core-agg IGP
loopback0 as source

neighbor 10.10.10.1 peer-group abr

neighbor 10.10.10.2 peer-group abr

neighbor 10.10.13.1 peer-group Csr

1

address-family ipv4

bgp redistribute-internal

network 10.10.9.10 mask 255.255.255.255 route-map AGG_Comm ! Advertise with
Aggregation Community (300:300)
redistribute ospf 1 ! Redistribute RAN IGP prefixes

neighbor abr send-community
neighbor abr next-hop-self

neighbor abr send-label ! Send labels with BGP routes
neighbor 10.10.10.1 activate

neighbor 10.10.10.2 activate

exit-address-family

1

route-map AGG_Comm permit 10

set community 300:300

I YL N F—RDIIT A (CSG)RERE
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interface Loopback0
ip address 10.10.13.2 255.255.255.255

! IGP Configuration

router ospf 1

router-id 10.10.13.2

network 10.9.10.0 0.0.0.1 area O
network 10.13.0.0 0.0.255.255 area 0
network 10.10.13.3 0.0.0.0 area O

MTG &
r
Corne
Domain
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Interface lookback0
ip address 10.10.11.1 255.255.255.255

! IGP Configuration

router isis core-agg

is-type level-2-only ! ISIS L2 router
net 49.0100.1010.0001.1001.00

address-family ipv4 unicast

metric-style wide

! BGP Configuration

router bgp 100

ibgp policy out enforce-modifications

bgp router-id 10.10.11.1

address-family ipv4 unicast

network 10.10.11.1/32 route-policy MPC_Comm ! Advertise Loopback-0 with MPC Community
allocate-label all ! Send labels with BGP routes

1

session-group infra

remote-as 100

update-source Loopback0

!

neighbor-group abr

use session-group infra
address-family ipv4 labeled-unicast

next-hop-self
1

neighbor 10.10.6.1

use neighbor-group abr
1

neighbor 10.10.12.1
use neighbor-group abr

community-set MPC_Comm
200:200

end-set

!

route-policy MPC_Comm
set community MPC_Comm
end-policy

TR

ENAIWNTYRNTF—=RDTIA (MPG) DIL—=TNNY U TLT74YIAK 10.10.11.1/32 TH
B, COTLT714VYIOARACEBHLET, CCT/NTY RN CSGHS MPG ICED KD ICERE
EhB3HLRETLEEV,

MPC 7’L 7 4 2 X2 10.10.11.1 &)L— K #1000 TEHBIH S CSG IL—RICERBENTHY,
BEELDP SR OTRILFENTY RELTINETRETEET (HNEBRX (> LDP

LSP ). OSPF TOBBERMAHIC, ENH/—RKRTI—KN X5 1000 #F>TMPC A1 -5 4
200:200 'Y vETEhE L I,

CSG /—Rkiin



CSG#sh mpls forwarding-table 10.10.11.1 detail

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
34 31 10.10.11.1/32 0 V140 10.13.1.0

MAC/Encaps=14/18, MRU=1500, Label Stack{31}

R/ — R H

EWF/—RTR, JZ2ZFA4ICE DK T7ANLRITICE2TBGP S RANT7 1A
OSPF 77Ot AICMPC 7L 714 Y VAN BEMHRE ., OSPF 7Ot AN BGP ICBEMfmEhET
o LVRY—=TVRIPEEFREMEEZERIDERAEFIC,. FEIAXANTHERI—NEF/DERIC
MRBEHICZE, COXRSBEREAOHBHFIBETT,

10.10.11.1/32 7L 7 4 VA, FME N TWS MPC 200:200 X1 =7 1 [k > THEEE BGP
100 ZNT L TRBEENET, A7 TUTERIL—X (ABR) A 5FFL £ 16020 BGP 3107 T X
LELVLDP IRIL 228, RTVARNKYTBRILY OF Y TEO RX A2 REERICH&LEIIC
EmMEhET,

Pre-AGGl#sh ip route 10.10.11.1
Routing entry for 10.10.11.1/32
Known via "bgp 100", distance 200, metric 0, type internal
Redistributing via ospf 1
Advertised by ospf 1 subnets tag 1000 route-map BGP_TO_RAN
Routing Descriptor Blocks:
* 10.10.10.2, from 10.10.10.2, 1d17h ago
Route metric is 0, traffic share count is 1
AS Hops 0
MPLS label: 16020

Pre-AGGl#sh bgp ipv4 unicast 10.10.11.1
BGP routing table entry for 10.10.11.1/32, version 116586
Paths: (2 available, best #2, table default)
Not advertised to any peer
Local
<SNIP>
Local
10.10.10.2 (metric 30) from 10.10.10.2 (10.10.10.2)
Origin IGP, metric 0, localpref 100, wvalid, internal, best
Community: 200:200
Originator: 10.10.11.1, Cluster list: 0.0.3.233, 0.0.2.89
mpls labels in/out nolabel/16020

Pre-AGGl#sh bgp ipv4 unicast labels
Network Next Hop In label/Out label
10.10.11.1/32 10.10.10.1 nolabel/16021
10.10.10.2 nolabel/16020

Pre-AGGl#sh mpls forwarding-table 10.10.10.2 detail

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
79 22 10.10.10.2/32 76109369 V110 10.9.9.1

MAC/Encaps=14/18, MRU=1500, Label Stack{22}

Pre-AGG#sh mpls forwarding-table 10.10.11.1 detail

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
530 16020 10.10.11.1/32 20924900800 V110 10.9.9.1

MAC/Encaps=14/22, MRU=1496, Label Stack{22 16020}

7 ABR /—RiiH
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MEnET, ChiE LDPLSP 2N L TEETHETT,

ABR-Corel2#sh ip route 10.10.11.1
Routing entry for 10.10.11.1/32
Known via "isis core-agg", distance 115, metric 20, type level-2
Installed Sep 12 21:13:03.673 for 2w3d
Routing Descriptor Blocks
10.10.1.0, from 10.10.11.1, wvia TenGigE0/0/0/0, Backup
Route metric is 0
10.10.2.3, from 10.10.11.1, wvia TenGigE0/0/0/3, Protected
Route metric is 20
No advertising protos.

EIXDNMEENETUTZEOTL7 1Y VABBICOVWTEK, FXRJL (RFC3107 ) HED
BGP #'EAEhET, FROAVIZARNZIVF v ICBHETSZ T RLAE PEDIL—T/NY I
VIGPOEITAY MEIVTRICESD TWAHBENHY KT,

BERBPTIVUTZE RIS BCGP IIL—RE, BGPIL—KN UT7LI9RELTHEETS ABR TT,
NS OT/NA ATk Next-Hop-Self BEEZFHTD LT, IGP RO BEIATALENDIANT
DERIVARKY TTREL, PEEFRAVTISARNSIVFYOIP T RLAETNF ZEICEYE
T, BGP VT AZIDICETVWTIL—7TRBRENfTHhhET,

ZYRND—DETHEERETSICIE. BGP EI/NA#EE % HX /= BGP PIC % BGP 8 & T

LFA(IGP & ) LB ICFERATHIXEN BV ET, ChSOBEER, ChETOHITREHFERE
hTLVEREA,

NS7)IL>a1—pk
BE, CORECBIBDBENDRNT TN 1—F 10 T0BREHELA,
B8 18
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http://tools.ietf.org/html/draft-ietf-mpls-seamless-mpls-03
http://www.cisco.com/c/ja_jp/products/collateral/optical-networking/carrier-packet-transport-cpt-system/white_paper_c11-656286.html
http://www.cisco.com/c/ja_jp/products/optical-networking/carrier-packet-transport-cpt-system/index.html
http://www.cisco.com/cisco/web/support/index.html?referring_site=bodynav
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