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• BGP-LS-SPF leverages the mechanisms of BGP base protocol and BGP-LS extensions

• The selection rules for BGP-LS-SPF NLRI are specified in section 6.1 of RFC 9815

• In some scenarios, the current NLRI selection rules may not be efficient enough

• Redundant route advertisement which are not necessary from SPF computation’s 

perspective

• May cause delay in route convergence

• This document discusses some problem scenarios, and proposes updates to the 

selection rules of BGP-LS-SPF NLRI

• Scenario 3 currently is not in the draft, but needs WG discussion
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Problem Scenario 1
• A new BGP-LS-SPF session is established between 

R1 and Rx

• R1 advertises the link NLRI R1-Rx to its peers (R2 
and R3)

• R2 receives the link NLRI R1-Rx from R1 first, and 
advertise it further to its peers (R4 and R5)

• R4 receives the link NLRI R1-Rx with the same 
sequence number from both R3 and R2, and prefer 
the one from the peer with larger BGP-ID (R3)

• R4 advertises the link NLRI R1-Rx to its neighbor R2

• R2 receives the link NLRI R1-Rx with the same 
sequence number from R4, and prefers the one 
from the peer with larger BGP-ID (R4)

• R2 advertises the link NLRI R1-Rx received from R4 
to R5, which is a redundant advertisement of the 
same link NLRI, as it does not impact the SPF 
computation result
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• Two parallel links between R1 and R2, on 
each link a separate BGP-LS-SPF session is 
established

• For the same NLRI with the same sequence 
number received from R1 via different 
sessions, the current NLRI selection rule 
cannot determine which one is preferred

• No matter what tie-breaking rule is used, 
depending on the order of the routes 
received from R1 via these parallel sessions, 
R2 may need to advertise duplicated NLRIs 
to R4.
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Problem Scenario 3

Rx R5

R3
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R4 R6

Initially, all nodes have Rx’s NLRI with SN:100

① Rx cold restarts, SN is back to 1

cold restart
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Problem Scenario 3

Rx R5

R3
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R4 R6

SN:1

Initially, all nodes have Rx’s NLRI with SN:100

① Rx cold restarts, SN is back to 1

② Rx sends self-originated NLRI-Rx@SN:1 to R1
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Problem Scenario 3

Rx R5
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Initially, all nodes have Rx’s NLRI with SN:100

① Rx cold restarts, SN is back to 1

② Rx sends self-originated NLRI-Rx@SN:1 to R1

③ R1 (as direct peer) selects NLRI-Rx@SN:1 as 
the best, sends it to R2 and R3. 
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Problem Scenario 3

Rx R5
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Initially, all nodes have Rx’s NLRI with SN:100

① Rx cold restarts, SN is back to 1

② Rx sends self-originated NLRI-Rx@SN:1 to R1

③ R1 (as direct peer) selects NLRI-Rx@SN:1 as 
the best, sends it to R2 and R3. 

④ R2 prefers NLRI-Rx@SN:100 and sends it to R1.

⑤ R3 prefers NLRI-Rx@SN:1 and sends it to R4. 
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Problem Scenario 3
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Initially, all nodes have Rx’s NLRI with SN:100

① Rx cold restarts, SN is back to 1

② Rx sends self-originated NLRI-Rx@SN:1 to R1

③ R1 (as direct peer) selects NLRI-Rx@SN:1 as 
the best, sends it to R2 and R3. 

④ R2 prefers NLRI-Rx@SN:100 and sends it to R1.

⑤ R3 prefers NLRI-Rx@SN:1, sends it to R4. 

⑥ R4 prefers NLRI-Rx@SN:1, sends it to R2, R6.
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Problem Scenario 3
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Initially, all nodes have Rx’s NLRI with SN:100

① Rx cold restarts, SN is back to 1

② Rx sends self-originated NLRI-Rx@SN:1 to R1

③ R1 (as direct peer) selects NLRI-Rx@SN:1 as 
the best, sends it to R2 and R3. 

④ R2 prefers NLRI-Rx@SN:100 and sends it to R1.

⑤ R3 prefers NLRI-Rx@SN:1, sends it to R4. 

⑥ R4 prefers NLRI-Rx@SN:1, sends it to R2, R6.

⑦ R2 prefers NLRI-Rx@SN:1, sends it to R1, R5.
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Problem Scenario 3

Rx R5

R3

cold restart

R1 R2

R4 R6

SN:1 SN:1

SN
:1

SN:100

SN:1

SN
:1

SN:1

SN:1

SN:1

SN:100

SN
:1

Initially, all nodes have Rx’s NLRI with SN:100

① Rx cold restarts, SN is back to 1

② Rx sends self-originated NLRI-Rx@SN:1 to R1

③ R1 (as direct peer) selects NLRI-Rx@SN:1 as 
the best, sends it to R2 and R3. 

④ R2 prefers NLRI-Rx@SN:100 and sends it to R1.

⑤ R3 prefers NLRI-Rx@SN:1, sends it to R4. 

⑥ R4 prefers NLRI-Rx@SN:1, sends it to R2, R6.

⑦ R2 prefers NLRI-Rx@SN:1, sends it to R1, R5.

⑧ R5 prefers NLRI-Rx@SN:100, sends it to R2.

⑨ R6 prefers NLRI-Rx@SN:1, sends it to R5.



Initially, all nodes have Rx’s NLRI with SN:100

① Rx cold restarts, SN is back to 1

② Rx sends self-originated NLRI-Rx@SN:1 to R1

③ R1 (as direct peer) selects NLRI-Rx@SN:1 as 
the best, sends it to R2 and R3. 

④ R2 prefers NLRI-Rx@SN:100 and sends it to R1.

⑤ R3 prefers NLRI-Rx@SN:1, sends it to R4. 

⑥ R4 prefers NLRI-Rx@SN:1, sends it to R2, R6.

⑦ R2 prefers NLRI-Rx@SN:1, sends it to R1, R5.

⑧ R5 prefers NLRI-Rx@SN:100, sends it to R2.

⑨ R6 prefers NLRI-Rx@SN:1, sends it to R5.

⑩ R5 prefers NLRI-Rx@SN:1, sends it to R2.
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Problem Scenario 3
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• R2 and R5 do not select the latest NLRI 
Rx@SN:1 at the first time 

• R2 and R5 may advertise additional stale 
NLRI Rx@SN:100



• For BGP-LS-SPF NLRIs with the same sequence number, the 
information used for SPF computation would be the same

• From the perspective of consistent SPF computation, additional route 
selection and advertisement due to comparison of other attributes 
are considered unnecessary

• For parallel links with the same BGP peer, some additional rule is 
needed for deterministic NLRI selection result
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Considerations of BGP-LS-SPF NLRI Selection Rules



• Add the following rule after the comparison of the sequence number (rule #3):

• 3 (b) NLRI received from a BGP-LS-SPF peer with the same sequence number as the 

current selected one SHOULD not be selected

• Add the following rule after the comparison of BGP ID (rule #4):

• 4 (b) NLRI received from the BGP speaker with the numerically smallest peer 

address is preferred.

Updates to NLRI Selection Rules (in the draft)
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Further Optimization (for discussion)

• In the cold restart case, rule #1 may cause additional NLRI advertisement, 

and delay route convergence

• Rule #2 and #3 can ensure route converge to the latest version NLRI, 

including in the cold restart case

• If the stale NLRI can be sent back to the originator, triggering the 

advertisement of a self-originated NLRI with SN+1

• Consider to either remove rule #1 or make it optional?
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• Collect feedbacks on the problem scenario of cold restart

• Revise the draft accordingly

• Consider WG adoption
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Next Steps



Thank You
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