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Update/Relevant Drafts

RFC9524, Segment Routing Replication for Multipoint Service Delivery (MPLS/SRv6)

RFC9960 SR P2MP Policy (MPLS/SRv6)

RFC9961, MPLS SR P2MP Policy Ping

draft-ietf-bess-mvpn-evpn-sr-p2mp-18 (RFC Comment stage, will be rfc soon) 

draft-ietf-pce-sr-p2mp-policy-19 (Last Call)

draft-ietf-idr-sr-p2mp-policy-01 (draft now, need to progress the work here)
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SR P2MP Policy 

• A Point-to-Multipoint (P2MP) Policy connects a Root node to a set of Leaf 
nodes via Candidate Paths (CPs).
• CPs have preferences, highest preference is the active CP
• Each CP has two P2MP tree instances (PTIs) for global optimization and 

MBB procedures
• PTIs are constructed by programming Replication Segments at the 

Root, Transit and Leaf Nodes.
• Replication Segments are made of 

• incoming Replication-SID which identifies the Multicast state
• And a set of Out-going Interfaces (OIFs) for replication of the 

packet downstream.

• The P2MP Policy is identified via <ROOT, Tree-ID> and the PTI is identified 
via the Instance-ID
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SR P2MP Policy 

• PCC Initiated: Root and Leaves can be discovered via multicast procedures 
like NG-MVPN (RFC 6514, 6513) or PIM (Protocol Independent Multicast) 
on PCC and the relevant information send to the PCE

• PCE Initiated: Root and Leaves can be configured explicitly on the PCE or 
controller and programmed on the PCC
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SR P2MP Objects 
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Replication segment
• Node-ID
• Tree-ID
• Root 
• Instance ID
• Inc Rep SID
• Rep SID Action

Forwarding Info
• Next-hop-group-id [nh-id] //array of nh

• Next-hop-id <id>
• Next-hop-add
• Next-hop-int
• Protect-nh <id>
• Sid-list [list of outgoing labels]

C

End to End 
Optimization 

P2MP LSP Redundancy

Head-end policy
= PMSI

Forwarding info
Sid-List
Fast Reroute

Non-SR-P2MP
nodes

SR P2MP Policy

SR P2MP Policy 
• ROOT Node, key
• Tree-ID, key

Candidate path
Prefrence 

Candidate path N
prefrence

Path-Instance-1 Path-Instance-1

Path-Instance-2

Replication segment
• Node-ID
• Tree-ID
• Root 
• Instance ID
• Inc Rep SID
• Rep SID Action

Forwarding Info
• Next-hop-group-id [nh-id] //array of nh

• Next-hop-id <id>
• Next-hop-add
• Next-hop-int
• Protect-nh <id>
• Sid-list [list of outgoing labels]

Replication segment
• Node-ID
• Tree-ID
• Root 
• Instance ID
• Inc Rep SID
• Rep SID Action

Forwarding Info
• Next-hop-group-id [nh-id] //array of nh

• Next-hop-id <id>
• Next-hop-add
• Next-hop-int
• Protect-nh <id>
• Sid-list [list of outgoing labels]

Identifier of a tree:
-root-id
-tree-id
-path-instance-id 



New BGP NLRI and Route Types 
• New BGP NLRI, called the P2MP-POLICY NLRI
• A new SAFI is defined: the SR P2MP Policy SAFI, (Codepoint tbd assigned by IANA)
• Route Types 

• P2MP Policy route
• Replication segment Binding SID route
• Replication segment OIF route

P2MP Policy NLRI  
      +----------------------------------------+
      |                   route type                | 1 octet
      +----------------------------------------+
      |                      length                     | 1 octet
      +----------------------------------------+
      |  route type specific (variable) | 
      +----------------------------------------+

P2MP Policy route 
      +-----------------------------------+
      |            Root-ID Length         | 1 octets 
      +-----------------------------------+
      ~             Root-ID                     ~ 4 or 16 octets (ipv4/ipv6)
      +-----------------------------------+
      |               Tree-ID                    | 4 octets
      +-----------------------------------+
      |            Distinguisher            | 4 octets
      +-----------------------------------+

Replication Segment Binding SID route

      +-----------------------------------+
      |            Root-ID Length         | 1 octets    
      +-----------------------------------+
      ~             Root-ID                     ~ 4 or 16 octets (ipv4/ipv6)
      +-----------------------------------+
      |               Tree-ID                    | 4 octets
      +-----------------------------------+
      |           Distinguisher             | 4 octets
      +-----------------------------------+
      |             instance-ID              | 2 octets
      +-----------------------------------+
      |            Node-ID Length       | 1 octets 
      +-----------------------------------+
      ~              Node-ID                  ~ 4 or 16 octets
      +-----------------------------------+
      |  Replication SID Length     | 1 octets
      +-----------------------------------+
      ~          Replication SID          ~ 4 or 16 octets
      +-----------------------------------+

Replication segment OIF route

      +-----------------------------------+
      |            Root-ID Length         | 1 octets    
      +-----------------------------------+
      ~             Root-ID                     ~ 4 or 16 octets (ipv4/ipv6)
      +-----------------------------------+
      |               Tree-ID                    | 4 octets
      +-----------------------------------+
      |           Distinguisher             | 4 octets
      +-----------------------------------+
      |            instance-ID               | 2 octets
      +-----------------------------------+
      |            Node-ID Length       | 1 octets 
      +-----------------------------------+
      ~              Node-ID                  ~ 4 or 16 octets
      +-----------------------------------+
      |Downstream-Node Length| 1 octets 
      +-----------------------------------+
      ~          Downstream-Node   ~ 4 or 16 octets
      +-----------------------------------+
      | Outgoing-TreeSID Length  | 1 octets
      +-----------------------------------+
      ~         Outgoing-TreeSID      ~ 4 or 16 octets
      +-----------------------------------+
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BGP SR P2MP Policy 

SR P2MP Policy SAFI NLRI: <route-type p2mp-policy>
         Attributes:
            Tunnel Encaps Attribute (23)
               Tunnel Type: (TBD, P2MP-Policy)
                   Preference
                   Policy Name
                   Policy Candidate Path Name
                   leaf-list (optional)
                        remote-end point
                        remote-end point
                        ...
                   path-instance
                       active-instance-id
                       instance-id
                       instance-id
                       ...

Candidate Path and its preference 

List of leaves discovered by Controller
It can optionally be downloaded to the node for debug 
info

Path Instances under a candidate path, used for global 
optimization
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BGP SR P2MP Policy 
replication segment SAFI NLRI: <route-type non-sahred/shared 
                                tree replication-segment-oif> 
     Attributes:
         Tunnel Encaps Attribute (23)
            Tunnel Type: (TBD Replication-Segment-oif)
                    segment-list 
                        weight (optional)
                        protection (optional, must be present when protection flag is enabled for downstream-nodes)
                        segment
                        segment
                        ...
                    segment-list 
                        weight (optional)
                        protection (optional, must be present when protection flag is enabled for downstream-nodes)
                        segment
                        segment
                        ...
                   segment-list (protection segment list)
                        protection (protecting the first segment list, can't have weight sub-tlv)
                        segment
                        segment
                        ...
                   ...
                ...

• With this new model each OIF is downloaded individually 
• Closer implementation to  Segment-Routing-Policy
• ECMP is optional for each OIF via multiple segment-list
• Protection is optional for each OIF via protection sub-tlv

ECMP pair
Same Weight

Protection
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Next Steps
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• Comments welcome



Thank You!
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