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The Future of Mobility — 2017 perspective
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What is Unified MPLS?

Classical MPLS network with a few addiions
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Fouting Architecture (IGP, LDF, BEGP)
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Example - *LAVFN Services'
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What Is PIC or BGP FRR?

BGP [Pyt NLRI BGP VPR NLAI
= PIC provides a fast convergence functionality upon failure to cutover s w“w?h'm“T’ :ﬁmwm'"""'"m
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= BGP Fast Reroute (BGP FRR)—enables BGP to use altermate ok rmlegat pn e
paths within sub-seconds after a failure of the primary or active paths
= PIC or FRR dependent routing protocols (e.g. BGP) install backup
paths
= Without backup paths
PIC Software
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and FIB one prefix at a ime - Convergence times directly e
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* With backup paths
- Paths in RIBFIE available for immediate use PIG Hardvars CEF/EIB HW ARY
- Predictable and constant convergence time independent of number
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| IGP Configuration

router isis core-agg

net 49.0100. 1010. 0001. 0001. 00
address-fanmily ipv4 unicast
nmetric-style wide

propagate level 1 into level 2 route-policy drop-all ! Disable L1l to L2 redistribution
|

interface LoopbackO

i pv4 address 10.10.10.1 255. 255. 255. 255
passi ve

|

interface TenG gEOQ/ 0/0/0

!

interface TenG gEOQ/ 0/0/1

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

interface TenG gEOQ/ 0/ 0/ 2
circuit-type level-1 ! Aggregation facingis ISIS L1 Link

!
rout e-policy drop-al
drop
end- pol i cy

! BGP Configuration

router bgp 100

i bgp policy out enforce-nodifications

bgp router-id 10.10.10.1

address-fanmily ipv4 unicast

allocate-label all ! Send labels with BGP routes

|

session-group infra

renote-as 100

cluster-id 1001

updat e- sour ce LoopbackO

|

nei ghbor - group agg

use session-group infra

address-fanm |y ipv4 | abel ed-uni cast
route-reflector-client

route-policy BGP_Egress_Filter out ! BGP Community based Egress filtering

next-hop-self

|

nei ghbor - group npc

use session-group infra

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



nei ghbor - group core

use session-group infra

address-fanily ipv4 | abel ed-uni cast
next-hop-self

communi ty-set All owed- Conm

200:200,

300:300,

!

rout e-policy BGP_Egress_Filter

if community matches-any Allowed-Comm t hen
pass

w0siso ol Sod IJogpse

Accems : = : Agsregation

Dormain ; :]r: Dormain
—[EPF0 . " T I5IS11
Pre-Agsresation
IJuvdd 13

interface LoopbackO

i pv4 address 10.10.9.9 255. 255. 255. 255
!

interface Loopbackl

i pv4 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

netric-style wde
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 O
network 10.9.9.4 0.0.0.1 area O
network 10.10.99.9 0.0.0.0 area O

distribute-list route-map Redist_from BGP in

labeled BGP learnt prefixes

ip coomunity-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

rout e-map Redi st_from BGP deny 10

mat ch tag 1000

1

route-nmap Redist_fromBGP permt 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

i bgp policy out enforce-nodifications

bgp router-id 10.10.9. 10

bgp cluster-id 909

nei ghbor csr peer-group

nei ghbor csr renote-as 100

neighbor csr update-source Loopbackl1l00
loopbackl00 as source

nei ghbor abr peer-group

nei ghbor abr renote-as 100

neighbor abr update-source Loopback0
loopback0 as source

nei ghbor 10.10.10.1 peer-group abr

nei ghbor 10.10. 10. 2 peer-group abr

nei ghbor 10.10.13.1 peer-group csr

1

address-fanmily ipv4

bgp redistribute-interna

! Cell Site - Routers RAN IGP

! Core POP ABRs - core-agg IGP

network 10.10.9.10 mask 255.255.255.255 route-map AGG_Comm ! Advertise with

Aggregation Community (300:300)
redistribute ospf 1
nei ghbor abr send-conmunity
nei ghbor abr next-hop-self

neighbor abr send-label

nei ghbor 10.10.10.1 activate
nei ghbor 10.10.10.2 activate
exit-address-fanily

1

route-map AGG Conm pernit 10
set community 300: 300

odosu wlvs pade IJeJls! (CSG)

£ Access
e Diomain
O5PF O

Cell Sive GW (C54G)
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interface LoopbackO
i p 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

odysu MTG

-~

Core

Domain
=y o e

Mo bile TRreoort GWF TSI

! Redistribute RAN IGP prefixes

! Send labels with BGP routes
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Interface | ookbackO
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-fanmily ipv4 unicast

netric-style w de

! BGP Configuration

router bgp 100

i bgp policy out enforce-nodifications

bgp router-id 10.10.11.1

address-fanmily 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

|

session-group infra

renote-as 100

updat e- sour ce LoopbackO

!

nei ghbor - group abr

use session-group infra
address-fam |y ipv4 | abel ed-uni cast

next - hop- sel f
|

nei ghbor 10.10.6.1

use nei ghbor-group abr
|

nei ghbor 10.10.12.1
use nei ghbor-group abr

comuni ty-set MPC_Conm
200: 200

end- set

!

rout e-policy MPC_Comm
set community MPC_Conm
end-policy

lJoedd po lJuoes

ohaisé I lgwenzle Jewbs 25p6 IJeodd (MPG) o 10.10.11.1/32. suldelds Slo o3o Iolsiss sle
lopssé. IJlu: lub,y Jsd wop lehs o9zso IUzje oo CSG IUs MPG.

og)y whbiso MPC 10.10.11.1 Jegzo CSG pu pre-agg pg £dles Idpeuwly, 1000 9s50Ju lgl>o
w9gsool Jgjpd pwpeléd pg wwpsé LDP IJol>,6 31 (Intra domain LDP LSP). wp wgssu pewes
MPC 200:200 Ll uegsle £J106 1puwl, 1000 B £836 ol God IJozpse loole 9295 [glé
lJogjse s OSPF.

lt,lz £3°5 CSG

CSG#sh mpls forwarding-table 10.10.11.1 detail
Local Outgoing Prefix Byt es Label CQutgoing Next Hop



Label Label or Tunnel Id Swi t ched interface
34 31 10.10.11.1/32 0 VI 40 10.13.1.0
MAC/ Encaps=14/ 18, MRU=1500, Label Stack{31}

poelo 8926 ol $oJ agg

WIS £9>6 pre-agg: wwpe lghs w9jse wbise MPC oy BGP |Js gpdsé OSPF JJsuosd wluwwgsle
lJouods6 IJpuwewsd |Us [dpzeps slels wyjse epdsé OSPF |JUs BGP. wgs gpdss lelss
lJogsse IJos sop ldopdpe Bsol 030 UPI9ISE Jopdsu 9u09d IP Iduibled: Vs 1dg 8w wdwo
lJ3s Szwss Bso JJ pldbe eds 1Ues IUbus pu IJpuvble [dpebdyws.

o) IJolss 10.10.11.1/32 py ¢JIJ BGP 100 p)lowss pe 9IS peope 2elsd puwess IUbL)6
(MPC) 200:200. v p luolwe IJogwpso 16020 BGP 3107 IJpuvoded pu p9zo 2293 IJpulb §6
IJiuwlousd (ABR) 90 mpssd LDP 22 |Js 1Jigdes Jlghs 1Joszse wso ldpzldle s oz
IJpod)) Ws IJpyedo IJeldss.

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
Routi ng Descriptor Bl ocks:
* 10.10.10.2, from 10.10.10.2, 1d17h ago
Route netric is 0, traffic share count is 1
AS Hops O
MPLS | abel : 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
<SNI P>
Local
10.10.10.2 (metric 30) from 10.10.10.2 (10.10.10.2)
Oigin IGP, nmetric O, l|ocal pref 100, valid, internal, best
Community: 200:200
Oiginator: 10.10.11.1, Custer list: 0.0.3.233, 0.0.2.89
npl s | abels in/out nol abel /16020

Pre- AGGl#sh bgp ipv4 unicast labels
Net wor k Next Hop In | abel /Qut | abel
10.10.11.1/32 10.10.10.1 nol abel / 16021
10.10.10.2 nolabel/16020

Pre- AGGl#sh mpls forwarding-table 10.10.10.2 detail

Local Ooutgoing Prefix Byt es Label Cut goi ng Next Hop
Label Label or Tunnel Id Swi t ched interface
79 22 10. 10. 10. 2/ 32 76109369 VI 10 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 Byt es Label Qut goi ng Next Hop
Label Label or Tunnel Id Swi t ched interface
530 16020 10. 10. 11. 1/ 32 20924900800 VI 10 10.9.9.1

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

eeoele 8858 ABR IJiul usé
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Seuvw 229d lghé worso MPLS. spdy 1dsuesd Idsoe po 2JIJ wi9e9d9d LSP LDP.

ABR- Cor e2#sh ip route 10.10.11.1
Routing entry for 10.10.11.1/32
Known via "isis core-agg", distance 115, netric 20, type level-2
Installed Sep 12 21:13:03.673 for 2w3d
Routi ng Descriptor Bl ocks
10.10.1.0, from10.10.11.1, via TenG gEO/0/0/0, Backup
Route netric is O
10.10.2.3, from10.10.11.1, via TenG gEO/0/0/3, Protected
Route netric is 20
No advertising protos.
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