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Abst ract

Thi s docunent proposes an enhancenent to OSPF (Open Shortest Path
First) that enables routers to preconpute backup | oop-free alternate
(LFA) paths for fast reroute (FRR) in case of primary path failures.
Thi s nmechani sm i nproves convergence tine and network stability by
elimnating the delay associated with on-denand SPF recal cul ation
during failure events.

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
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
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 12 Novenber 2025.
Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent.
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1. Term nol ogy
SPT - Shortest Path Tree
FRR - Fast Reroute
LFA - Loop-Free Alternate
i SPF - Increnental SPF

2. Design Overview
Each OSPF router conputes its primary SPT as per standard operation.
In addition, the router preconputes alternate paths to sel ected
destinations, sinulating failure scenarios (e.g., primary next-hop
failure). These alternate paths are validated for |oop-freeness
using LFA criteria and stored in a |local cache for inmedi ate use.

3. Detailed Use Case and Di agram
Consi der a sinple OSPF topol ogy where RL is connected to R2, R3, and
R4. The destination prefix 10.0.0.0/24 is reachable via R2 under

normal conditions. The enhancenent involves precomputing a backup
path via R3.
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St eps:
1. Rl conputes shortest path to 10.0.0.0/24 via R2.

2. Rl sinulates failure of RI8E3%2 |link and reconputes SPF excl udi ng
that 1ink.

3. R3 is validated as an LFA-capabl e nei ghbor and cached as a backup
next - hop.

4. On failure detection (e.g., via BFD), Rl switches to the cached
path via R3.

4. Preconputation Process
For each destination:
a. ldentify alternate neighbors not used in the primary path.
b. Simulate primary link failure.
c. Run SPF on the altered topol ogy.
d. Validate for |oop-freeness.
e. Store valid backup path in a | ocal cache
5. Protocol Extensions

No OSPF LSA format changes are required. Optionally, a new Router
Informati on LSA TLV may advertise preconputed FRR capability.
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6. Proposed Opaque LSA Format: Preconputed Backup Path Adverti senent

In inplenmentations where it is desirable to advertise backup paths to
nei ghbors or controllers, an Qpaque LSA format may be introduced.

TLV Type: TBD2
Val ue: List of destinations and correspondi ng backup next-hops

0 1 2 3

01234567890123456789012345678901
i I s I i i S SR S S S
| Type=TBD2 | Length |
B i aT T e e o S o S S S I T et sl o ST S S S S S S
| Destination Prefix (IPv4/lPv6) |
B T S i T s i i e e SEI S
| Backup Next-Hop Router ID |
T S S s N DR SR S o o

7. Router Information Opaque LSA
A TLV may indicate support for preconputed backup paths.
TLV Type: TBD1
Length: 1 byte
Val ue: 0x01 indi cates support
0 1 2 3
01234567890123456789012345678901
B i aT T e e o S o S S S I T et sl o ST S S S S S S
| Type=TBD1 | Lengt h=1 | Val ue=0x01 |
B T S i T s i i e e SEI S
8. Conparison with Existing Mechani sms
- OSPF LFA (RFC 5286): on-the-fly LFA, not proactive
- NotVia (RFC 6981): conpl ex, encapsul ation required

- TI-LFA (RFC 8665): segnent-routing-based, not applicable to classic
CSPF

- Proposed: sinple, proactive, no encapsul ati on or SR dependenci es
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9. Interaction with BFD
Bi di rectional Forwarding Detection (BFD) can be used in conjunction
with this proposal to detect failures quickly. Upon BFD session
failure, the router can imediately switch to the preconputed
al ternate path.

10. Scal ability Considerations
The nunber of preconputed backup entries should be Iimted to avoid
overwhel ming nenory. Increnental SPF (i SPF) techni ques SHOULD be
used. Alternate paths SHOULD be conputed sel ectively, and agi ng
mechani sms MAY be appli ed.

11. Security Considerations
Thi s nmechani sm does not introduce new protocol nessages and inherits
OSPF' s security properties. However, LSAs used in preconputation
MJUST be validated to prevent path mani pul ati on by attackers.
Aut henti cation and origin validation are RECOVMENDED.

12. | ANA Consi derations
Thi s docunent nakes no requests of IANA at this tine.

13. Acknow edgenent s
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15. Appendi x A: Exanpl e CLI Behavi or
<CODE BEG NS>
router ospf 1
fast-reroute preconpute
backup- pat hs enabl e

timers | fa reeval uati on 300

<CODE ENDS>
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16. Appendi x B: Future Wrk

- Support for SR-MPLS and SRv6 backup path preconputation.

- Incorporation of topology constraints in alternate path sel ection.
17. Appendi x C. Change Log

draft - kumar var i gonda- ospf - preconput ed-frr-00

- Initial version including use case, diagram and preconputation
process.

- Added exanpl e Opaque LSA encoding and scal ability discussion.
- Included proposed backup path advertisenent format.
- Added conparison with existing nechani sns section.
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