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Abst ract

| P Fast Reroute (IPFRR) [RFC5714] is widely deployed in |IP networks
to provide protection against failures by invoking |locally detern ned
repair paths. Traditional |PFRR deploynments require the use of a
link-state 1GP to provide locally conputed repair paths. This
docunent provides the problem statenent and outlines a solution to
enabl e 1 PFRR comput ati on and depl oynent in BGP-only networks. The
solution mai ntains standard BGP routing operations while providing
fast reroute capabilities conparable to | GP-based depl oynents.

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 docunments 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 mum of six nonths
and nay 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 3 Septenber 2026

Copyri ght Notice

Copyright (c) 2026 | 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 Lega

Provisions Relating to | ETF Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
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1. I nt roduction

| P Fast Reroute (IPFRR) [RFC5714] is widely deployed in | P networks
to provide protection against failures by invoking |locally deternined
repair paths.

In Data Center (DC) networks with extensive Equal -Cost Milti-Path
(ECVWP), operators often rely on local fast ECMP re-hashing to protect
agai nst failures of ECMP nenbers. However, sone failures are not
addressed by this ECMP re-hashing and require additional fast reroute
solutions for conprehensive protection. The requirenments and

mechani sms for IPFRR in Artificial Intelligence (Al) DC networks and
DCl environments are described in [I-D.draft-clad-rtgwg-ipfrr-aim].

Deploying IPFRR in networks traditionally requires running a |link-
state 1GP. This docunent describes an FRR solution for BGP-only
net wor ks where no I1GP is present, |ike Massively Scal abl e Data
Centers (MsDCs), Al DCs, and DClI networks.

2. Probl em St at enent

[ RFC5714] specifies the I PFRR framework assuming link-state | GP
depl oynent. This framework relies on two fundamental capabilities:

1. Complete topology visibility through Link-State Databases (LSDBs)

2. Infrastructure to conpute paths using the LSDB and install repair
paths in the forwarding table
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BGP-only networks face the follow ng challenges in deploying | PFRR

* Lack of Topol ogy Information: As a path-vector protocol, BGP
advertises reachability information without topology details. BGP
routers mmintain no equivalent to an | GP LSDB

*  No Native Topol ogy-Based Conputation: BG s best-path sel ection
process [RFC4271] operates on path attributes, not topol ogy. BGP
has no i nherent mechanismto conpute paths based on network
t opol ogy.

* Policy Conplexity: Unlike | GPs where forwarding foll ows shortest
pat hs, BGP policies at internediate hops can alter forwarding
deci sions, conplicating repair path conputation. See Section 4
for nmore details.

These limtations prevent direct application of |IPFRR techniques in
BGP-only environnents.

3. 1PFRR for BGP-only networks

Thi s docunent describes a solution that enables | PFRR conputati on and
installation of repair paths in BGP-only networks by | everaging
t opol ogy i nformati on obtai ned via BGP-LS

The sol ution does not nodify base BGP routing protocol operations in
the BGP-only network fabric, which continues to provide routing using
the BGP best path sel ection process [RFC4271].

3.1. Topol ogy Collection

[I-D.ietf-idr-bgp-I|s-bgp-only-fabric] defines a solution for
obtaining a detailed topology view, simlar to that avail abl e when
using link-state routing protocols, in networks where BGP is used as
the only routing protocol. It specifies extensions to the BGP Link-
State (BGP-LS) address family and procedures for advertising topol ogy
i nformati on in BGP-only networKks.

Wth this topology information, |PFRR conputations can be performnmed
on the BGP-only network, using the same principles as in link-state
IGPs (CSPF, IS-1S). The primary difference lies in how the topol ogy
dat abase i s popul at ed.

The extensions in [I-D.ietf-idr-bgp-Is-bgp-only-fabric] have been

i mpl ement ed and avail abl e as open-source in the FRR Routing Stack
[ FRRout i ng] .
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3.2. The | PFRR Agent

The solution introduces an independent |ogical entity, referred to as
the "I PFRR Agent" which is responsible for | PFRR conputation and
programm ng of repair paths on behal f of BGP routers that have
registered to it. Depending on the depl oynent nodel, an |PFRR Agent
may service one or multiple BGP routers.

The | PFRR Agent is an application that can be located within a
net wor k node, on an out-of-network server, within a controller, or
el sewhere

The | PFRR Agent continuously collects the real time network topol ogy
information froma centralized BGP-LS speaker. On behalf of each of
the BGP router that has registered to it, the agent runs the |IPFRR
conputations, and prograns the resulting repair paths on the
correspondi ng BGP router.

The workflow to deploy IPFRR in a BGP-only network via the | PFRR
Agent involves the foll owi ng steps:

1. Topology collection: Al BGP routers report their |local topology
view to one or multiple centralized BGP-LS speakers. BGP Route
Refl ectors (RRs) are typically used here to scale the
distribution of this information.

2. Topol ogy consolidation: The centralized BGP-LS speakers
consol idate the BGP-LS topology information received fromall BGP
routers to build a database representing the full network
t opol ogy.

3. Topology retrieval: The I PFRR Agent retrieves the full real tine
net wor k topol ogy view fromthe centralized BGP-LS speaker. The
| PFRR Agent updates its topol ogy database upon receiving BGP-LS
advertisenents. The | PFRR Agent may be co-located with or
external to the centralized BGP-LS speaker

4. 1PFRR conputation: The | PFRR Agent computes the | PFRR repair
pat hs for each of its registered BGP routers, using its topol ogy
dat abase

5. Progranmm ng: The | PFRR Agent installs the conputed | PFRR repair
pat hs on the corresponding regi stered BGP router using a standard
or well-known sout hbound APl (e.g., NETCONF, RESTCONF, gRPC, or
| ocal APIS).

The details of the | PFRR conputation algorithmare outside the scope
of this docunent.
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4.

6.

6.

6.

Consi derations for BGP Policies
In link-state |1 GP networks, | PFRR conputation relies solely on the
net work topol ogy, as forwardi ng decisions are determ ned by the
shortest path al gorithmw thout |ocal policy nodifications. However,
i n eBGP hop-by-hop environments, BGP policies applied on intermediate
nodes may affect forwardi ng decisions, and therefore | PFRR
comput ati on outcones. These policies MIST be accounted for during
| PFRR conputation to ensure repair paths are viable and | oop-free.
Security Considerations
The solution relies on BGP-LS for topol ogy popul ation. Standard BGP-
LS security considerations apply. Additional care nmust be taken to
secure the interface between the | PFRR Agent and BGP speakers or
controll ers, especially when using external southbound APIs.
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