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Abst ract

BGP Fl ow Specification (Fl owspec) provides a mechani smfor
distributing traffic filtering and policy-based forwardi ng rules.
Exi sting works enables traffic steering into an SR Policy. However,
in Artificial Intelligence (Al) network scenarios, "elephant flows"
may require determnistic forwarding over specific segnent lists
within an SR Policy candi date path.

Thi s docunent specifies a new BGP Fl ow spec Redirect action that
identifies a specific segnent list within an SR Policy.

Status of This Meno

This Internet-Draft is submtted in full confornmance 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 docunents valid for a maxi mum 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 17 August 2026
Copyright Notice
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[ RFC8956] is an

extension to BGP that allows for the dissem nation of traffic flow

specification rules.
[I-Dietf-idr-fl owspec-v2].

BGP Fl owspec Version 2 (FSv2)

is defined in

[ RFC9256] details the concepts of Segnment Routing (SR) Policy and

steering into an SR Policy.
candi dat e pat hs,
specified in [ RFC9256],
the active path of the policy,

each conprising one or nore segment
if a set of segnent
then the steering is per flow and

An SR Policy consists of one or nore

lists. As
lists is associated with

wei ght ed- ECVMP (W ECVWP) based according to the relative weight of each

segnent |ist.

Liu & Lin

Expi res 17 August 2026

[ Page 2]



I nternet-Draft Fl ow- Spec Redirect to SR Segnent Li st February 2026

Traffic generated by Al training and sanple transm ssion exhibits

el ephant fl ow characteristics. Conpared to ordinary traffic,

el ephant flows are characterized by high per-flow bandw dth, and | ong
duration. When the traffic carried by an SR Policy contains el ephant
flows, distributing traffic across segnent |ists randonly based on
wei ghts may cause el ephant flows to be assigned to inappropriate
segnment lists, leading to network | oad inbal ance, e.g., collocation
with other large flows on shared |inks.

Currently BGP-FS supports steering traffic into an SR Poli cy.
[I-Dietf-idr-ts-fl owspec-srv6-policy] enables steering into an SR
Policy using the address in the Redirect-to-I1P action
[I-Dietf-idr-fl owspec-redirect-ip] as the endpoint and the color in
the Col or Extended Community [ RFC9012] as the color of the target SR
Policy. [I-D.ietfO-idr-srv6-flowspec-path-redirect] proposes a
schene that steers traffic into an SR Policy through a Binding SID
[1-D.li-idr-flowspec-sr-policy] defines a FSv2 Redirect to SR Policy
action directly using Policy Col or and endpoint as the identifier.

Thi s docunment extends BG-FS to allow traffic to be redirected to a
specific segnent list within an SR Policy candi date path.

1.1. Requirenents Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP

14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

1.2. Termi nol ogy

Thi s docunent uses term nol ogy from [ RFC8955], [RFC9256], and
[ RFC9857] .

* SR Policy: Segnent Routing Policy, identified by <headend, col or,
endpoi nt >.

* Candidate Path: A specific path option for an SR Policy, with an
associ ated preference val ue.

* Segnent List: A specific SID stack that realizes a path; may have
an associ ated wei ght for |oad bal anci ng.

* Segnent List ID A 32-bit identifier assigned to a segment |ist,
unique within the scope of a candidate path [ RFC9857].
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2.

2.

2.

* Elephant Flow. A long-lived, high-bandwidth traffic flow typical
in AI/M training data transfers and storage replication flows.

Redirect to Segnent List Action

This action instructs the headend to redirect matching traffic into a
specific segnent list of a specific candidate path of an SR Policy.

This action is encoded as a Flow Specification v2 (FSv2) Action
SubTLV carried in a Wde Comunity contai ner
[1-D.ietf-idr-w de-bgp-comunities].

1. Action SubTLV For mat

The Redirect to Segnent List action is encoded as a single FSv2
Action SubTLV.

Sub- Type: TBD1l (2 octets)

Length: 2 octets, indicating the total number of octets of the Value
field.

Val ue: Variable, formatted as foll ows:

0 1 2 3

01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| Fl ags | AFI | Reserved |
B i s T T i i o S o T Ji I
| Col or (4 octets) |
e s o i T e ik ok i R SR S
~ Endpoint (4 or 16 octets) ~
T e L o i T e i i o it R N R SR R S S
| Protocol -Origin (4 octets) |
B i s T T i i o S o T Ji I
| Originator( 20octets) |
e L i i T e S  h h ok i R S
| Di scrimnator (4 octets) |
i e e R e o o e el ok i hI TR R S T
| Segnment List ID (4 octets) |
B i s T T i i o S o T Ji I

Figure 1: Redirect to Segnent List Action SubTLV For nmat
1.1. Flags Field

The Flags field is 1 octet and defined as foll ows:
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01234567
i S S

| IRl Reserved
ST I R R i s SN

Fi gure 2

F (Fal | back Enabled - 1 bit):

When set (1), the headend MIST performthe fallback procedure
described in Section 3.2 if the designated segnent |ist or candidate
pat h becones invalid or ceases to be the active candidate path. Wen
clear (0), the headend MJST NOT fall back

R (Recovery - 1 bit):

When set (1), indicates that if the designated segnent list |ater
recovers, the headend SHOULD revert to pinning the traffic flow onto
it. Wen clear (0), the headend SHOULD NOT automratically revert.

Reserved (6 bits):
MJST be set to O on transm ssion and ignhored on receipt.

2.1.2. SR Policy ldentification

Color (4 octets):
The Col or value of the target SR Policy, an unsigned non-zero 32-bit
i nt eger.

AFl (2 octets):

Address Family ldentifier of the Endpoint. Values are taken from

| ANA's "Address Fam |y Nunmbers" registry. This field determ nes the
| ength of the Endpoint field:

- 1 (1 Pv4): Endpoint 4 octets

- 2 (IPv6): Endpoint = 16 octets

O her AFl values are reserved and MJUST NOT be sent; if received, the
entire Action SubTLV MJUST be treated as nal formed (Section 4).

Endpoi nt (vari abl e):
The endpoi nt address of the SR Policy, encoded according to the AFI
field.

2.1.3. Candidate Path Identification
Protocol -Origin (4 octets):

The Protocol -Origin value of the candidate path. (See [ RFC9256]
Section 2.3.)
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2.

3.

3.

Oiginator (20 octets):
The Originator of the candidate path as specified in [ RFC9256]
Section 2. 4.

Di scrimnator (4 octets):
The Discriminator of the candidate path, as defined in [ RFC9256]
Section 2.5.

.4. Segnent List Identification

Segnent List ID (4 octets):

The identifier of the segnment list within the candidate path. The
value zero is reserved and MJUST NOT be used; if received, the Action
SubTLV MUST be treated as nml f or ned.

Qper ational Considerations
Validation and Installation

Upon receipt of a Flow Specification route containing this Action
SubTLV, the headend MUST performthe follow ng steps in order:

1. Resolve the SR Policy using <Col or, Endpoint>.

2. Locate the candidate path within that SR Policy that exactly
mat ches <Protocol -Origin, Oiginator, Discrimnator>.

3. Verify that the candidate path is the active candi date path of
the SR Policy (as in [ RFC9256] Section 2.9)

4. Locate the segnment list within that candi date path whose Segnent
List ID matches the value in the SubTLV.

5. Verify that the segnent list is valid as per [RFC9256] Section 5.

If any of these steps fail, the Action SubTLV is considered invalid,
and the Flow Specification rule continues to be processed as if this
Action SubTLV were not present. An inplenmentation SHOULD | og the
val idation failure.

If all steps succeed, the headend installs a forwarding rul e that
redirects matching traffic exclusively to the designated segnent
list. Traffic SHOULD NOT be | oad-bal anced to other segnment lists
wi thin the sane candi date path.
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3. 2. Fal | back Behavi or

After successful installation, if the F-Flag is set and any of the
foll owi ng events occur:

* The designated segnent |ist becomes invalid,
* The designated candi date path becones invalid,

* The designated candidate path is no longer the active candi date
path of the SR Poli cy.

Then the headend MJST revert to ordinary SR Policy forwarding
behavi or as defined in [ RFC9256].

An i npl enentati on SHOULD generate an alert to indicate that explicit
path pinning is no longer in effect and the reason for fallback

3.3. Recovery Behavi or
If the RRFlag is set and the designated segnent |ist |ater recovers
(becomes valid again) while the designated candi date path renmins
active, the headend SHOULD revert to pinning the traffic flow onto
the recovered segnment |ist.
An i mpl enentati on MAY apply a configurable revert tiner to avoid
flapping. During the reversion process, traffic MJST NOT be dropped.
The transition MAY be performed via make- before-break
If the RRFlag is clear, the headend SHOULD NOT automatically revert.
A controller MAY w thdraw and re-adverti se the Fl ow Specification
route to re-establish pinning.

4. Error Handling

A Redirect to SR Policy Segnent List SubTLV is considered nal f or med
if:

* The Length field does not match the expected size derived fromthe
AFl and fixed fields.

* The AFl is not 1 (IPv4) or 2 (IPv6).
* The Segment List IDis zero.

* The Originator field does not conply with the encoding rules
(e.g., non-zero high-order bits for an | Pv4 address).
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*  The Protocol-Origin field has non-zero high-order 24 bits.

Mal f ormed SubTLVs MUST be handl ed according to [ RFC/606] as treat-as-
withdraw. The inplenentation SHOULD | og the error.

5. | ANA Consi derati ons

I ANA is requested to assign a new Action Sub-Type value fromthe "BGP
FSv2 Action types" registry (established by
[I-Dietf-idr-flowspec-v2]) for the action defined in this docunent.

Sub- Type Narme Ref erence

TBD1 Redirect to SR Policy Segment List [this docunent]

6. Security Considerations

The security considerations of [RFC8955], [RFC9256], and
[I-Dietf-idr-fl owspec-v2] apply.

The ability to pin traffic to a specific candidate path and segnent
list introduces additional risk. A malicious controller could direct
all elephant flows to a single segnent list, causing |link overl oad
and congestion collapse. Operators SHOULD:

* I mplenent per-session policies to restrict which BGP peers are
allowed to send BGP-FS routes with this action.

* Limt the rate of BGP-FS updates to protect headend resources.
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