BGP Enhancements for ECMP
EBGP Scenarios

draft-lin-idr-bgp-ecmp-ebgp-enhancements-01

Changwang Lin (New H3C)
Kevin Wang (HPE)

IETF 126 Vienna



Background

excluded from the Phase 2 decision function.

Common Spine-Leaf architecture in Data Center/Al networks often uses multiple parallel EBGP sessions for ECMP.
RFC 5004 defines a route persistence algorithm to prevent unnecessary best path transitions.

RFC 5004 states that the algorithm SHOULD NOT be applied when both paths are from parallel BGP peers.

RFC 4271 only states that If the AS_PATH attribute of a BGP route contains an AS loop, the BGP route should be
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Spine-Leaf Network with Multiple Parallel EBGP Sessions




Problem Statement

1. Best Path Oscillation Across Parallel Sessions Spine @) <«— Prefix a from peer 1 Leafl
a. The same prefix is received by Spine over multiple parallel sessions from Leafl. Peer 1 _ Peer 1
. _ _ _ - _ (@ <«—— Prefix a from peer 2
b. RFC 5004 persistence is bypassed (due to identical BGP Identifier), causing best Peer 2 Peer 2
path re-selection and potential churn (due to different peer address and prefix Peer 3 @® <«—— Prefix a from peer 3 Peer 3
reception order).
AS100 AS1
Example:
If the prefix reception order on Spine is : @:Peer 3 --> @:Peer 2 --> @):Peer 1, and the Peers’ BGP Identifier are all the same.
_ ) > 3
Route Selection: [ Prefix a, Next Hop Peer 3, best | | Prefix a, Next Hop Peer 2, best Prefix a, Next Hop Peer 1, best
Prefix a, Next Hop Peer 3 Prefix a, Next Hop Peer 2
Prefix a, Next Hop Peer 3
So, the best path changes continuously as the prefix is received due to the lowest peer address.
2. Redundant Advertisement to Same-AS Parallel EBGP Peers :
Spine Leafl
a. A prefix learned from an EBGP peer (prefix a best path from peer 1) is Best Path <«—— Prefix a
unnecessarily re-advertised to another Parallel EBGP peer in the same AS. Peer 1 Peer 1
b. Creates extra overhead and is filtered in remote peer due to AS_PATH N Prefixa | Coero
loop detection anyway. Prefix a . Prefix a peer 3
Example: Peer 3 eer
Th ine receiv refix a from EBGP Peer 1, 2, and 3,;
e Spine receives prefix a fro GP Peer 1, 2, and 3,; AS100 AS1

If the best path is Peer 1, the prefix will be advertised to Peer 2 and 3.




Proposed Solutions

Two Key Enhancement Mechanisms:

1. Route Persistence Extension for Parallel EBGP Sessions

Spine (3) «—— Prefix a from peer 1 Leafl
v Provides an option to extend the RFC 5004 persistence logic across all parallel Peer 1 Peer 1
EBGP sessions. (@ <«—— Prefix a from peer 2
Peer 2 Peer 2
v" New Rule: If a new route is equivalent to the current best path and both are from @ <« Prefix a from peer 3
peers in the same identified parallel session group, retain the current best path. Peer3 Peer3
v" Prevents unnecessary best path flip-flops between parallel links. (The best path for ~ AS100 ASL
prefix ain Spine is always peer 3 regardless of prefix reception order.)
_ > @ > 3
Route Selection: [ Prefix a, Next Hop Peer 3, best | | Prefix a, Next Hop Peer 3, best Prefix a, Next Hop Peer 3, best
Prefix a, Next Hop Peer 2 Prefix a, Next Hop Peer 2
Prefix a, Next Hop Peer 1
2. Suppression of Redundant Advertisement to Same-AS Parallel Peers :
Spine Leafl
v" New Filtering Check: Before advertising a prefix to an Parallel EBGP peer, Best Path <«—— Prefixa Peer 1
examine the first AS in the prefix's AS_PATH. Peer1 eer
. ) ) Prefixa —%%» <«—— Prefixa
v'Action: If the first AS equals the peer's own AS number (meaning the route Peer 2 Peer 2
originated from that AS), do NOT advertise the prefix to that peer. (If the best Prefixa —%* <« Prefixa
path of prefix ais peer 1in Spine, the prefix a will not be advertised to Peer 3 Peer 3
peer 2 and 3.)
AS100 AS1

v Eliminates pointless routing updates.




Protocol Changes

BGP Path Selection Modification:

 Anew step is added before the BGP Identifier comparison in the path selection process (RFC 4271, Sec
9.1.2.2).

» This step enforces the new persistence rule for parallel sessions, locking the current best path when
conditions are met.

» This feature should be configurable (enable/disable).

Advertisement Filtering Rule:

* Integrated into the outbound update process for Parallel EBGP peers.

« Asimple AS_PATH check prevents sending a route back into the AS it came from via a different Parallel
EBGP session.

« This feature should also be configurable (enable/disable).




Next Steps

* Request more review.

« Any comments welcomed.

Thanks!



