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Abst ract

For network scenarios such as Massively Scal ed Data Centers (MSDCs),
BGP is extended for Link-State (LS) distribution and the Shortest
Path First (SPF) algorithm based cal cul ation. BGP-LS-SPF | everages
the nmechani sns of both BGP protocol and BGP-LS protocol extensions,
with new selection rules defined for BGP-LS-SPF NLRI. This docunent
proposes some updates to the BGP-LS-SPF NLRI sel ection rules, so as
to inmprove the route updates and convergence, while consistent SPF
computation result can still be achieved. This document updates the
NLRI selection rules in I-D.ietf-Isvr-bgp-spf.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
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time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."
This Internet-Draft will expire on 3 Septenber 2026.
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I ntroduction

For network scenarios such as Massively Scal ed Data Centers (MsSDCs),
BGP is extended for Link-State (LS) distribution and the Shortest
Path First (SPF) al gorithm based cal cul ation. BGP-LS-SPF | everages
the mechani sms of both BGP protocol and BGP-LS protocol extensions.
For BGP-LS-SPF NLRIs, the selection rules for Phase 1 of the BGP

Deci sion Process (see Section 9.1.1 of [RFC4271]) no | onger apply.
The selection rules for BGP-LS-SPF NLRI are defined in section 6.1 of
[ RFC9815] .

In sone network scenarios, the selection rules defined in [ RFC9815]
for BGP-LS-SPF NLRI may not be enough to provide optimzed route
adverti senent and convergence. This docunment proposes sone updates
to the BGP-LS-SPF NLRI selection rules, so as to inprove the route
convergence whil e consistent SPF conputation result can still be
achi eved.

Thi s docunent firstly describes the network scenarios in which the
exi sting NLRI selection rules are considered not enough. Then it
provi des suggested updates to the BGP-LS SPF NLRI sel ection rules.

Net wor k Scenari os Wich Triggered This Update
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2.1. Unnecessary Redundant Adverti senent

According to the rules in [ RFC9815], for the BGP-LS-SPF NLRIs with
the sane sequence nunber, the NLRI received fromthe nunerically
larger BGP IDis preferred. Wile in some cases, this nmay cause
unnecessary redundant advertisenment of the same NLRI

+----4+ new +----+ +----+ +----+
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+----+ +-+- -+ +-+- -+ +----+

I I

I I
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As shown in the exanple in Figure 2, a new BGP session is established
between R1 and R6, and Rl advertise the link NLRI of RI-R6 to its

nei ghboring nodes (R2 and R3). R2 firstly receives the link NLR
R1-R6 from Rl directly, and advertise it further to its neighbors (R4
and R5). R4 receives the link NLRI of R1-R6 with the same sequence
nunber fromboth R3 and R2, and according to the NLRI selection
rules, R4 would prefer the NLRI received fromR3 according to the
rule of nunerically larger BGP I D, then R4 advertises this |ink NLR
of RI-R6 to R2. R2 would also prefer the NLRI received fromR4
according to the rule of nunerically larger BGP I D, and further
advertises this link NLRI to R5, which is a redundant advertisement
of its previous advertisenent of the same |ink NLR

2. 2. Paral | al BGP-LS- SPF Peers

In sone scenarios, BGP single-hop peering nodel is used between

directly connected BGP nodes. When two or nore parallel |inks exists
bet ween the BGP nodes, nultiple BGP sessions are established between
the peering nodes, and each session will be used for the distribution

of BGP-LS- SPF NLRIs.

paral | el BGP sessions

+----+ +----+ +----+ +----+
N A SRR, LU A I
| R3 +------- + Rl +--------- + R2 +------- + R4

+----+ +-+- -+ +-+- -+ +----+
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As shown in the exanple of Figure 3, there are two parallel links
between R1 and R2, and a separate BGP session is established on each
link. Based on the existing BGP-LS-SPF NLRI selection rules, from
R2's perspective, for the sane NLRI with the sanme sequence nunber,
either the route received frompeer RL.1, or the route received from
peer R1.2 may be selected as the best. No matter what tie-breaking
rule is used, depending on the order of the routes received fromR1,
R2 may need to advertise duplicated NLRIs to R4.

3. Update to BGP-LS-SPF Sel ection Rul es

As the BGP-LS-SPF NLRIs are used to distribute the link-state

i nformati on, which are then used for the SPF computation, BGP
attributes which are used in BGP best path selection (e.g. AS_PATH)
for BGP address famlies other than BGP-LS are not considered in the
conput ation of BGP-LS-SPF. The consistency of BGP-LS-SPF comnputation
result only relies on the sequence nunber associated with the BGP-LS-
SPF NLRI's. For network scenarios where optim zed route convergence
is nore desirable, route updates due to the changes in BGP attributes
whi ch are not considered in the SPF computation, although nmay help to
achi eve determnistic NLRI selection, is considered not quite
necessary.

Thus this docunent proposes to update the selection rules for BGP-LS
SPF NLRI by adding the belowrule 3 (b) in front of the rule 4 in
section 6.1 of [RFC9815]:

1. NLRIs self-originated fromdirectly connected BGP SPF peers
are preferred. This condition can be deternmi ned by conparing the
BGP lIdentifiers in the received Local Node Descriptor and the BGP
OPEN nessage for an active BGP session. This rule assures that a
stale NLRI is updated even if a BGP SPF router |oses its sequence
nunber state due to a cold start. Note that once the BGP session
goes down, the NLRI received is no | onger considered as being from
a directly connected BGP SPF peer.

2. Consistent with base BGP [ RFC4271], an NLRI received froma
peer will always replace the sane NLRI received fromthat peer.
Coupled with rule #1, this will ensure that any stale NLRI in the
BGP SPF routing domain will be updated.

3. The NLRI with the npst recent Sequence Nunber TLV, i.e., the
hi ghest sequence nunber is sel ected.

3 (b). The NLRI received froma BGP-LS-SPF peer with the sane

sequence nunber as the one of the current selected NLRI SHOULD not
be sel ected.
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4. The NLRI received fromthe BGP speaker with the nunerically
larger BGP ldentifier is preferred.

The rule 3 (b) can help to solve the duplicated adverti senent problem
as described in section 2.

4. | ANA Consi derati ons
Thi s docunent nakes no request of | ANA.
5. Security Considerations

The mechani sm described in this docunment provide updates to the NLRI
sel ection rules for BGP-LS-SPF. It does not introduce any additional
security considerations than those described in [ RFC4271] and

[ RFC4272] .
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