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SR IS-IS

AlS-IS SR
I IPv4d IPVG
I levells level2
i loopback prefix segment ID (Prefix-SID)
I adjacency segment ID (Adj-SIDs)
> adj-SID i  10S XR5.3.2 adj-SID
A SR-TE
I Prefix-to-SID SID ( NJ

I MPLS ] PHP) explicit-null

Cisco



1IS-IS TLV

A1S-IS SR (sub-)TLVs
I SR Capability sub-TLV (2) |S-1S Router Capability TLV (242)
I Prefix-SID sub-TLV (3) Extended IP reachability TLV (135)
I Prefix-SID sub-TLV (3) IPv6 IP reachability TLV (236)
I Prefix-SID sub-TLV (3) Multitopology IPv6 IP reachability TLV (237)
I Prefix-SID sub-TLV (3) SID/Label Binding TLV (149)
I Adjacency-SID sub-TLV (31) Extended IS Reachability TLV (22)
I LAN-Adjacency-SID sub-TLV (32) Extended IS Reachability TLV (22)
I Adjacency-SID sub-TLV (31) Multitopology IS Reachability TLV (222)
I LAN-Adjacency-SID sub-TLV (32) Multitopology IS Reachability TLV (222)

I SlID/Label Binding TLV (149)

A draft-ietf-isis-segment-routing-extensions-02

e,
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Segment Routing OSPF
Overview
SR OSPF
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SR OSPF

AOSPF SR
I OSPFv2
i multi-area
I Loopback IPv4 prefix segment ID (Prefix-SID)
! adjacency segment ID (Adj-SIDs)
> adj-SID ( OSPF SR-TE ) adj-SIDs

I MPLS PHP) explicit-null

Cisco



OSPF

A OSPFi L S A o(Router Information Opaque LSA opaque type4)
TLV

I SR-Algorithm TLV (8)
I SID/Label Range TLV (9)
A OSPF LSA SID
I OSPFv2 Extended Prefix Opagque LSA (opaque type 7)
> OSPFv2 Extended Prefix TLV (1)
A Prefix SID Sub-TLV (2)
I OSPFv2 Extended Link Opaque LSA (opague type 8)
> OSPFv2 Extended Link TLV (1)
A Adj-SID Sub-TLV (2)
A LAN Adj-SID Sub-TLV (3)
A

"c'l's'é' " draft-ietf-ospf-prefix-link-attr-O1 and draft-ietf-ospf-segment-routing-extensions-02



Configuring Segment
Routing
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1IS-IS SR

router isis 1
address - family ipv4|ipv6 unicast
metric - style wide

————————————————————————————————————————————————

MPLS
SR SR
A
I passive IS-IS MPLS
I Adjacency-SIDs
adj-SIDs ( 10S XR 5.3.2

SR-TE

e,
CISCO
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1IS-IS SR

router Isis 1
address - family

Ipv6

metric - style wide

————————————————————————————————————————————

unicast

____________________________________________

e,
CISCO

0



OSPF SR

router ospf 1
segment - routing mpls
segment - routing forwarding mpls N

\»,;

A

| OSPF SID
forwarding mpls

I segment-routing forwarding OSPF
I segment-routing forwarding

A4

I ospf A

> slides

e,
CISCO

0

N~

A SR

(CSCuw93707)

segment - routing

MPLS
Adjacency-SIDs
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router ospf 1
area 0
interface GigabitEthernet0/0/0/

OSPF
OSPF hello-interval)

OSPF hello-interval)

ODPF



OSPF 0

A OSPF I NJ
I OSPF

router ospf 1

hello -interval 10 I OSPF interfaces use hello - interval 10 o
area 0 =
hello -interval 20 ! Area O interfaces use hello - Interval 20

iInterface GigabitEthernet0/0/0/0
hello -interval 30 !l This interface uses hello - Interval 30

e,
CISCO



OSPF 0

AOSPF --disable
I OSPF
(disable)
router ospf 1
bfd fast - detect Il Enable on instance level
area 0

bfd fast - detect disable !! Disable on area level
|

areal
interface GigabitEthernet0/0/0/0
bfd fast - detect disable !l Disable on interface level

e,
CISCO
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OSPF SR

router ospf 1 O
area 0 .
segment - routing  mpls Il Area command
segment - routing forwarding mpls 'l Interface command
Interface GigabitEthernet0/0/0/0
segment - routing forwarding disable !! Interface command
Asegment - routing  mpls OSPF 9
i OSPF
Asegment - routing  forwarding mpls OSPF
I OSPF

A Gi0/0/0/0 0 SR

e,
CISCO



Segment Routing Global
Block (SRGB)
(SRGB)
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SRGB

A SRGB [16,000-23,999]

I SRGB
A SRGB IGP
A IGP SRGB SRGB
ASRGB (10S XR6.0)

T 1IGP SRGB SRGB

A OSRGBe

Cisco



segment - routing Q SRGB
i global -block 1800019999 ‘! = .
!L_____________________________________________________________________________________:r\ H 18,0001 19,999
router ospf 1

segment - routing mpls

Il no segment - routing global - block config
RP/0/0/CPUOQ:xrvr - 1#show mpls label table detail
Table Label Owner State Rewrite OSPE SRGB [) OSS|:I3FGB
<.snip.> o |
10"~ 18000 " OSPF(A).ospt - e 10 = (o : T
I (Lbl -blk SRGB, vers:0, ( 1 starf_label  =18000,i{ size =2000) 1 i [18,00017 19,999 ]
<.snip.> ; N

=18,000 =2,000

e,
CISCO



(SRGB)

I no global segment - routing global -block config .~
router isis 1 o

segment - routing  mpls IGP SRGB
|segment - routing global - block 18000 19999~ —— 18,000 i 19,999
RP/0/0/CPUO:xrvr - 1#show mpls label table detalil ()
Table Label Owner State Rewrite 1S-IS SRGB [) |S|SSRGB
B - |
T 00 N £ £ (2 i 10 /<T= [ ! ’
__(Lbl -blk_SRGB, vers:0, ( __{"SAbal 100002000 1 , 18,0001 19,999 ]
<...snip...> \

=16,000 | =2.000

e,
CISCO



o e . Q SRGB
 global -Dblock 1800019999 18,0007 19,999

! N
router ospf 1

B JEP ElRClE
iLsegment - routing global - block 20000 21999 ~— 20,0007 21,999
RP/0/0/CPUO:xrvr - 1#show mpls label table detail )

Table Label Owner State Rewrite OSPE SRGB [)' OSSFEQFCEB
<sp> o |
10 " 20000 "OSPF(A).ospt - -1 T InUse T No o T T T T T : T
| (Lbl -blk SRGB, vers:0, ( i starf Tabel  =20000,i{ size =2000) ! i [20,0001 21,999
<.snp..> T ) | N

=20,000 =2,000

e,
CISCO



TLV 1IS-IS SRGB

ASRGB IS-IS Router Capability TLV
ARouter Capability TLV ID (32 bits), Flags (8 bits)
sub-TLVs.

ARouter Capability TLV flags:

+- - - - - - - -+
| Reserved |D|S]
+- - - - - - - -+

i S:Scope( ), TLV flood
1 D: Down ), TLV level 2 level 1

Cisco



1IS-IS SR sub-TLV

IS-I1S Segment Routing Capability sub-TLV)

ASR sub-TLV TLV
i SR sub-TLV ° ( 10S XR5.3.2 9
ASR sub-TLV Flags (8 bits) SRGB 9
i SRGB (24 bits),SRGB SID/ (

MPLS 32 )

ASR sub-TLV flags:

- - - - - - - -+
VI |
i g

i 1 IPv4, A IPv4
T V:IPve6, , IPv6

Cisco



1.1.1.1/32 1.1.1.2/32
SID idx 1 SID idx 2

2001::101:101/128 2001::101:102/128
— SID idx 1001 SID idx 1002

IPv4 " .
IPv6 L' 4 ,
router isis 1 A RP/0/0/CPUQ:xrvr - 1#show isis database verbose xrvr -1 O
is - type level - 2-only Ry ’a
net 49.0001.0000.0000.0001.00 IS-1S 1 (Level -2) Link  State Database
address - family ipv4 unicast LSPID LSP Seq Num LSP Checksum LSP Holdtime ATT/ PIOL
metric - style wide xrvr -1.00 - 00 * 0x0000039b 0xfc27 1079 0/0/0
segment - routing mpls Area Address :49.0001
! NLPID: Oxcc
address - family ipv6 unicast NLPID: Ox8e
metric - style wide MT: Standard (IPv4 Unicast )
segment - routing mpls MT: IPv6 Unicast )
! Hostname :  xrvr -1 S:0, LV level
address - family ipv4 unicast IP Address : 1.1.1.1 D:0, TLV L2A L1
metric - style wide IPv6 Address :2001::101:101 —
segment - routing  mpls i Router  Cap: 1.1.1.1,7D0:0,50 :',Ll/'{"': """"""""""""""
! H Segment Routing : 111 V:1, SRGB Base: 16000 R~ ~ge: 8000
address - family ipv6 unicast e e e e = N
metric - style wide .
segment - routing mpls 111 1Pv4
! | Vi1, IPv6 | SRGB: 116,000,  :8000

[16,000 7 23,999]

e,
CISCO



LSA OSPF SRGB

Router Information SLA

A SID/ TLVs(SRGB
LSA
I SR TLV LSA
ASID/ TLV (24 bits),SRGB SID/
. MPLS 32 )
ASR  TLV (8bits/ NJ

I Algorithm O: (SPF)

Cisco



OSPF

router ospf 1
router -id 1.1.1.1
segment - routing  mpls
segment - routing forwarding
area 0
interface LoopbackO
passive enable
prefix -sid index 1
|
interface GigabitEthernet0/0/0/0
network point - to - point
|
|
|

CIsco

1.1.1.1/32
SIDidx 1
2001::1101:101/128
SID idx 1001

1.1.1.2/32
SID idx 2
2001::1101:102/128
SID idx 1002

1

mpls

2

© 2014 Cisco and/or its affiliates. All rights reserved.
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Prefix-SID
and Adjacency-SID
-SID -SID
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SID

SRGB =[ 16,000 23,999 ]i base = 16,000, = 8,000
A D f' SID Prefix SID = 16,001 7 Prefix SID Index = 1
retix Adjacency SID = 24000 i Adjacency SID = 24000

i SR (SRGB)

I SRGB TLV

T Prefix-SID

i A Prefix-SID

SRGB lj NJ A 0 A A0

1A SID 16,000+ 1 = 16,001
A Adjacency SID

|
;
I NJ

e,
CISCO



Prefix-SID
-SID
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- Prefix segment

A segment |

i SR
A

I IGP ] LSD) ] SRGB Prefix Segment
A

i IGP loopback

i /32 /128 A

A Prefix-SIDs , loopback

Cisco



I Node Segment

ANode Segment Prefix Segment 9

A4

A A
I router-id

I Node-SID( SID) Prefix-SID N-flag
prefix-SID

A4

A A Prefix-SID Node-SID
I Prefix-SID 1S-IS Node-SID Prefix-SID)

CCCCC



Prefix-SID/Node-SID

router isis 1
Interface LoopbackO
address - family ipv4|ipv6 unicast
prefix -sid {absolute|index

router ospf 1
area 0
Interface LoopbackO
prefix -sid {absolute|index

A Prefix-SID
SRGB a

} {<SID value>|<SID index>}

} {<SID value>|<SID index>}

SRGB offset

Cisco



1S-IS

IPv4
IPv6

interface LoopbackO
ipv4 address 1.1.1.1 255.255.255.255
ipv6 address 2001::101:101/128
!
router isis 1
address - family ipv4 unicast
metric - style wide
segment - routing mpls
!
address - family ipv6 unicast
metric - style wide
segment - routing mpls
!
interface LoopbackO
address - family ipv4 unicast
prefix -sid absolute 16001
I Or: prefix -sid index 1
!
address - family ipv6 unicast
prefix -sid absolute 17001
Il Or: prefix -sid index 1001
!
AT
cisco

1.1.1.1/32 1.1.1.2/32

SID idx 1 SID idx 2
2001::101:101/128 2001::101:102/128
SID idx 1001 SID idx 1002

A RP/0/0/CPUO:xrvr - 1#show isis database verbose xrvr -1

IS-1S 1 (Level -2) Link  State Database
LSPID LSP Seq Num LSP Checksum LSP Holdtime
xrvr -1.00 - 00 * 0x0000039b 0Oxfc27 1079 0/0/0

Area Address :49.0001

NLPID: Oxcc

NLPID: Ox8e

MT: Standard (IPv4 Unicast )
MT: IPv6 Unicast
Hostname :  xrvr -1

IP Address : 1.1.1.1
IPv6 Address :2001::101:101
Router Cap: 1.1.1.1, D:0, S:0
Segment Routing : 11 V:1, SRGB Base: 16000 Range: 8000

<.>
Metric : 0 IP - Extended 1.1.1.1/32
Prefix - SID Index: 1, Algorithm:0, R:0 N:1 P:0 E:0 V:0 L:0
<.>
Metric : 0 MT (IPv6 Unicast ) IPv6 2001::101:101/128

Prefix - SID Index: 1001, Algorithm:0, R:0 N:1 P:0 E:0 V:0 L:0
<.. >

ATT/ P/OL

0/0/0



IS-IS Prefix-SID flags

A 1S-ISPrefix-SID

01234567
+-+-+-+-F-+-+-+-+
IRIN[PIE[VIL] |
+-+-+--F-+-+-+-+
I R: Re-advertisement SID
|IOS XR 0

T N: Node-SID, SID SID
Node-SID
I P:no-PHP,
0 NJ
I E: Explicit-Null
0

T V: Value, Prefix-SID
NJ

'::Ills'tl:lc!.l L: Local, Prefix-SID SID
aglobal SID

(

flag
NJ
A
Prefix-SID
Prefix-SID
NJ
)

level A
U 10SXR
IOS XR
Explicit-Null
--10S XR:
-- 10S XR:



OSPF Prefix TLV flags

OSPF Extended Prefix TLV

AOSPF Prefix TLV flag:
01234567
+- - - - - - -+
IAIN| |
+- - - - - - -+
i A:Attach, _lj ABR A
10S XR Uo
I N:Node j  Prefix-SID Node-SID 0 |OS XR:1

node-SID

Cisco






