Configure Segment Routing Path Computation
Element

The Segment Routing Path Computation Element (SR-PCE) provides stateful PCE functionality by extending
the existing |OS-XR PCEP functionality with additional capabilities. SR-PCE is supported on the MPL S data
plane and | Pv4 control plane.

Note

The Cisco |0S XRv 9000 is the recommended platform to act as the SR-PCE. Refer to the Cisco I0S XRv
9000 Router Installation and Configuration Guide for more information.

» About SR-PCE, on page 1
* Configure SR-PCE, on page 2

About SR-PCE

The path computation element protocol (PCEP) describes a set of procedures by which a path computation
client (PCC) can report and delegate control of head-end label switched paths (L SPs) sourced from the PCC
to aPCE peer. The PCE can request the PCC to update and modify parameters of L SPsit controls. The stateful
model also enablesaPCC to alow the PCE to initiate computations all owing the PCE to perform network-wide
orchestration.

Note

For more information on PCE, PCC, and PCEP, refer to the Path Computation Element section in the MPLS
Configuration Guide for Cisco ASR 9000 Series Routers.

SR-PCE learns topology information by way of IGP (OSPF or |S-1S) or through BGP Link-State (BGP-LS).
SR-PCE is capable of computing paths using the following methods:
* TE metric—SR-PCE uses the TE metric in its path calculations to optimize cumulative TE metric.

* |GP metric—SR-PCE uses the IGP metric in its path cal culations to optimize reachability.

« L SP Digjointness—SR-PCE uses the path computation algorithms to compute a pair of disjoint LSPs.
The digjoint paths can originate from the same head-end or different head-ends. Disjoint level refersto
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thetype of resourcesthat should not be shared by the two computed paths. SR-PCE supportsthefollowing
digoint path computations:

* Link — Specifies that links are not shared on the computed paths.

» Node — Specifies that nodes are not shared on the computed paths.

» SRLG — Specifiesthat links with the same SRL G value are not shared on the computed paths.
» SRLG-node — Specifies that SRLG and nodes are not shared on the computed paths.

When the first request is received with a given disjoint-group ID, the first LSP is computed, encoding
the shortest path from the first source to the first destination. When the second L SP request is received
with the same digoint-group 1D, information received in both requestsis used to compute two disjoint
paths: one path from the first source to the first destination, and another path from the second source to
the second destination. Both paths are computed at the same time.

Configure SR-PCE

Thistask explains how to configure SR-PCE.

Before you begin

The Cisco |0S XRv 9000 is the recommended platform to act as the SR-PCE.

SUMMARY STEPS
1.  configure
2. pce
3. addressipv4 address
4. state-syncipv4 address
5. tcp-buffer sizesize
6. password {clear | encrypted} password
7. segment-routing { strict-sid-only | te-latency}
8. timers
9. keepalive time
10. minimum-peer-keepalive time
11. reoptimization time
12. exit
DETAILED STEPS
Command or Action Purpose
Step 1 configure Enters global configuration mode.
Example:
RP/ 0/ RSPO/ CPWO0: r out er# confi gure
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configure SR-PCE [

Command or Action Purpose
Step 2 pce Enables PCE and enters PCE configuration mode.
Example:
RP/ 0/ RSPO/ CPWO0: r out er (confi g) # pce
Step 3 addressipv4 address Configures a PCE |Pv4 address.
Example:
RP/ 0/ RSP0/ CPWO0: r out er (confi g- pce)# address ipv4
192, 168.0. 1
Step 4 state-syncipv4 address Configures the remote peer for state synchronization.
Example:
RP/ 0/ RSPO/ CPUO: r out er (confi g- pce) # state-sync i pv4
192. 168. 0. 3
Step 5 tep-buffer sizesize Configures the transmit and receive TCP buffer size for
Example: each PCEP session, in bytes. The default buffer sizeis
ple: 256000. The valid range is from 204800 to 1024000.
RP/ 0/ RSP0/ CPUO: rout er (confi g- pce) # tcp-buffer size|
1024000
Step 6 password {clear | encrypted} password Enables TCP M D5 authentication for all PCEP peers. Any
Examole: TCP segment coming from the PCC that does not contain
ple: aMAC matching the configured password will be rejected.
_ Specify if the password is encrypted or clear text.
RP/ 0/ RSP0/ CPWO0: r out er (confi g- pce) # password
encrypted pwdl
Step 7 segment-routing { strict-sid-only | telatency} Configuresthe segment routing algorithm to use strict SID
or TE latency.
Example:
Note This setting is global and appliesto al LSPs
RP/ 0/ RSP0/ CPUO: r out er (confi g- pce) # segment - rout i ng that request a path from this controller.
strict-sid-only
Step 8 timers Enters timer configuration mode.
Example:
RP/ 0/ RSPO/ CPWO0: r out er (confi g-pce)# tiners
Step 9 keepalive time Configuresthetimer valuefor locally generated keep-alive
messages. The default time is 30 seconds.
Example:
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Command or Action

Purpose

RP/ 0/ RSPO/ CPWO: r out er (confi g- pce-ti ners)#
keepal i ve 60

Step 10 minimum-peer-keepalive time Configures the minimum acceptable keep-alive timer that
Examole: the remote peer may propose in the PCEP OPEN message
ple: during session establishment. The default timeis 20
_ ) seconds.
RP/ 0/ RSPO/ CPWO0: r out er (confi g- pce-timers)#
m ni num peer - keepal i ve 30
Step 11 reoptimization time Configures the re-optimization timer. The default timer is
1800 seconds.
Example:
RP/ 0/ RSPO/ CPW0: r out er (confi g- pce-timers)#
reoptim zation 600
Step 12 exit Exits timer configuration mode and returns to PCE
configuration mode.
Example:

RP/ 0/ RSPO/ CPWO0: rout er (confi g-pce-tiners)# exit

Configure the Disjoint Policy (Optional)

Thistask explains how to configure the SR-PCE to compute disjointness for apair of L SPs signaled by PCCs
that do not include the PCEP association group-1D object in their PCEP request. This can be beneficial for
deployments where PCCs do not support this PCEP object or when the network operator prefers to manage

the LSP disjoint configuration centrally.

SUMMARY STEPS
1. digoint-path
2. group-id value type {link | node |
3. dtrict
4. Ip {1 |
DETAILED STEPS

srlg |

srlg-node} [ sub-id valug]

2} pccipvd address Isp-name Isp _name [ shortest-path]

Command or Action

Purpose

Step 1

digoint-path

Example:

RP/ 0/ RSP0/ CPUWO: r out er (confi g- pce)# di sjoint-path

Enters digjoint configuration mode.

. Configure Segment Routing Path Computation Element



| Configure Segment Routing Path Computation Element

Configure the Disjoint Policy (Optional) .

Command or Action

Purpose

Step 2

group-id value type {link |
srlg-node} [ sub-id value]

node | srig |

Example:

RP/ 0/ RSP0/ CPUO: r out er (confi g- pce-di sj oi nt) #
group-id 1 type node sub-id 1

Configures the digjoint group ID and defines the preferred
level of disjointness (the type of resources that should not
be shared by the two paths):

« link—Specifies that links are not shared on the
computed paths.

» node—Specifies that nodes are not shared on the
computed paths.

* srlg—Specifies that links with the same SRLG value
are not shared on the computed paths.

« srlg-node—Specifies that SRLG and nodes are not
shared on the computed paths.

If apair of paths that meet the requested disjointness level
cannot be found, then the paths will automatically fallback
to alower level:

« If the requested digjointness level is SRLG or node,
then link-digjoint paths will be computed.

« If the requested digjointness level waslink, or if the
first fallback from SRLG or node digointness failed,
then thelists of segments encoding two shortest paths,
without any disjointness constraint, will be computed.

Step 3

strict

Example:

RP/ 0/ RSP0/ CPWO: r out er (confi g- pce-di sjoint)# strict

(Optional) Prevents the automatic fallback behavior of the
preferred level of digointness. If apair of paths that meet
the requested digjointnesslevel cannot be found, the digjoint
calculation terminates and no new path is provided. The
existing path is not modified.

Step 4

Isp {1 | 2} pccipv4 address Isp-name Isp_name
[ shortest-path]

Example:

RP/ 0/ RSP0/ CPUW0: r out er (confi g-pce-disjoint)# Isp 1
pcc ipv4 192.168.0.1 Isp-nane rtrA tl

shortest-path

RP/ 0/ RSP0/ CPUW0: r out er (confi g-pce-di sjoint)# Isp 2
pcc ipv4 192.168.0.5 I sp-nane rtrE t2

Adds L SPsto the disjoint group.

Theshortest-path keyword forces one of the digjoint paths
tofollow the shortest path from the sourceto the destination.
This option can only be applied to the the first LSP
specified.
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