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Abst ract

Thi s docunent describes an application of BGP extended comunities
that allows a router to perform WECWP (Wi ghted Equal - Cost

Mul ti path).

Requi renment s Language

The key words "MJST",

" SHOULD",

" SHOULD NOT",

"MUST NOT",
" RECOMVENDED" ,

" REQUI RED",
" VAY",

" SHALL",
and " OPTI ONAL"

"SHALL NOT",
inthis

docunent are to be interpreted as described in [ RFC2119].

Status of This Meno

This Internet-Draft

is submtted in full

provi sions of BCP 78 and BCP 79.

conformance with the

Internet-Drafts are working docunents of the Internet Engineering
Note that other groups may al so distribute

Task Force (I ETF).

wor ki ng docunments as Internet-Drafts.

The |ist of current

| nt er net -

Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a nmaxi mum of six nonths

and nay be updat ed,
time. It
mat eri al

This Internet-Draft will
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repl aced,
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or obsol eted by other docunents at any
is inappropriate to use Internet-Drafts as reference
or to cite themother than as "work in progress.”

expire on 7 March 2026.
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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 Lega
Provisions Relating to | ETF Docunments (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. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. I nt roduction

Load balancing is a critical aspect of network design, enabling
efficient utilization of avail able bandwi dth and i nprovi ng overall
networ k performance. Traditional equal-cost multi-path (ECWP)
routing does not account for the varying capacities of different

pat hs. This docunent suggests that the external |ink bandw dth be
carried in the network using one of two new extended comunities

[ RFC4360] - the transitive and non-transitive Link Bandw dth Extended
Conmunity. The Link Bandw dt h Extended Community provides a

mechani smfor routers to advertise the bandwi dth of their downstream
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path(s), facilitating maxi mumutilization of network resources.
2. Link Bandw dth Extended Comunity

The Li nk Bandw dth Extended Conmunity is defined as a BGP extended
community that carries the bandwi dth information of a router
represented by BGP Protocol Next Hop, connecting to renote network.
This community can be used to informother routers about the
avai |l abl e bandwi dt h through a given route.

The Li nk Bandw dth Extended Conmunity can be either transitive or
non-transitive. Therefore the value of the high-order octet of the
extended Type Field can be 0x00 or 0x40, respectively. The value of
the I oworder octet of the extended type field for this communities
is 0x04. The value of the dobal Adnministrator subfield in the Val ue
Fi el d SHOULD represent the Autononous System of the router that
attaches the Link Bandw dt h Extended Community, but it can be set to
any 2-byte value. |f the Autononpbus System nunber cannot be
represented in two octets, as enabled by [ RFC6793], AS_TRANS shoul d
be used in the d obal Administrator subfield. The encodi ng of
4-octet ASN is out of scope of this docunent. The bandw dth of the
link is expressed as 4 octets in [|EEE. 754-2019] floating point
format, units being bytes (not bits!) per second. It is carried in
the Local Administrator subfield of the Value Field.

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| Type=0x00/0x40 | SubType= 0x04 | AS Number |
I S i o T s S S S e s s T
| Li nk Bandwi dt h Val ue |
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: l-octet field MJUST be set to O0x00 or 0x40
to indicate transitive/non-transitive.

SubType: 1-octet field MIST be set to 0x04
to indicate 'Link-Bandw dth’.

d obal Admi nistrator sub-field:
2-octet represent the Autononbus System

Local Adm nistrator sub-field:
Bandwi dt h val ue (bytes per sec) encoded as 4 octets
in | EEE floating point format.

Figure 1: Link Bandw dth Extended Comunity
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3. Protocol Procedures
3.1. Sender (Originating Link Bandwi dt h Ext ended Cormmuni ty)

An originator of Link Bandw dth Extended Community SHOULD be able to
originate either a transitive or a non-transitive Link Bandw dth

Ext ended Community. |nplenentations SHOULD provide configuration to
set the transitivity type of the Link Bandw dth Extended Conmunity,
as well as the G obal Adm nistrator and bandw dth val ues in (Local
Adm nistrator field), using local policy. For backward
conpatibility, different inplenentations MAY use different default
val ues for the transitivity type of the Link Bandw dth Extended
Comunity. The provided configuration SHOULD al |l ow operators to
override the default transitivity value as needed. An inplenentation
MAY advertise a |ink bandw dth val ue as zero.

No nore than one Link Bandw dt h Ext ended Community SHOULD be attached
to a route. For purpose of backward conpatibility during transition,
a BGP speaker MAY attach one Link Bandw dt h Ext ended Comunity per
transitivity (transitive/non-transitive) both having the same ’Link
Bandw dt h Val ue’ field.

A Link Bandwi dt h Ext ended Community MAY be attached or updated for a
BGP route upon receipt during Adj-RIB-1n processing. The Link

Bandwi dt h Ext ended Conmunity MAY be attached or updated for a BGP
route’s Adj-RIB-Qut entry while being advertised to a nei ghboring BGP
speaker .

Not e: | nplenmentati ons MAY provide a configuration option to send non-
transitive Link Bandw dth Extended Communities on external BGP
sessi ons.

3.2. Receiver (Receiving Link Bandwi dt h Ext ended Community)

A BGP receiver MJST be able to process Link Bandw dth Extended
Comunity of both transitive and non-transitive types. The receiver
MUST NOT flap or treat the route as mal forned based on the
transitivity of the Link Bandw dt h Extended Community and/or BGP
session type (internal vs. external).

Not e: | nplenmentati ons MAY provide configuration to accept non-
transitive Link Bandw dth Extended Conmunities from external BGP
sessi ons.

I mpl enent ati ons MJUST be able to process and accept a Link Bandwi dth
Ext ended Community where the bandwi dth value is set to zero. WECWP
can be utilized when all contributing paths have a non-zero value in
the Link Bandwi dt h Extended Community.
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In case sone paths have a zero val ue but others have non-zero val ue,
or all paths have Link Bandwi dth with zero val ue, the behavior is
determ ned by |ocal policy. For exanple, an inplenentation may
exclude the paths with zero value from VWECVWP formation or an

i mpl ementation nay fall back to ECWVP.

3.3. Re-advertisenent Procedures
3.3.1. Re-advertisenment with Next hop Self

When a BGP speaker re-advertises a route with Link Bandw dt h Ext ended
Comunity and sets the next hop to itself, it SHOULD foll ow the sane
procedures as outlined in Section 3.1.

In the absence of any inport or export policies that alter the Link
Bandwi dt h Ext ended Conmunity, any received Link Bandw dt h Extended
Conmunity on the route will be re-advertised unchanged, in accordance
wi th standard BGP procedures.

3.3.2. Re-advertisement with Next Hop Unchanged

A BGP speaker that receives a route with a Link Bandw dth Extended
Conmunity, re-advertises or reflects the sane without changing its
next hop, SHOULD NOT change the Link Bandw dt h Ext ended Comunity in
any way.

3.4. Link Bandw dth Extended Community Arithnetic and BGP Multipath

In a BGP multipath ECVP environnent, the |ink bandwi dth value that is
sent or re-advertised nay be cal cul ated based on the Link Bandw dth
Ext ended Community of the routes contributing to multipath in the
Local Routing Information Base (Local-RIB). This topic is beyond the
scope of this docunent.

4. Error Handling

If a BGP speaker receives a route with nore than one Link Bandwi dth
Ext ended Communities and uses the route to compute WECMWP, it SHOULD
use the extended comunity with the | owest "Link Bandw dth Val ue”,
ignoring the transitivity. Inplenentations MAY provide configuration
to change the above preference.

Between transitive and non-transitive types of Link Bandw dth

Ext ended Communities that have the same ’'Link Bandwi dth Value', the
transitivity doesn’t matter for purpose of conputing WECMP or
programm ng to FIB (Forwardi ng I nfornation Base).
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Note that these procedures nmean that a BGP speaker reflecting a route
wi th next hop unchanged (e.g. RR) will re-advertise the Link
Bandw dt h Ext ended Conmunities received on the route as-is without
any nodification, while followi ng the extended community transitivity
rul es.

Li nk Bandw dt h Extended Conmunities with a negative value SHALL be
i gnored and MUST NOT be ori gi nat ed.

If any of the paths lack a valid Link Bandw dth Extended Comunity,
ECMP ( Equal - Cost Multi-Path) MJST be used i nstead.

5. Document Hi story

BGP Li nk Bandwi dt h Ext ended Community has evol ved over severa
versions of the IETF draft. In the earlier versions up to draft-
ietf-idr-1link-bandw dth-08, only the non-transitive version of Link
Bandwi dt h Ext ended Conmunity was supported. However, starting from
draft-ietf-idr-Iink-bandw dth-09, both transitive and non-transitive
versi ons of Link Bandw dth Extended Community are support ed.

An ol d sender/receiver is a BGP speaker that uses procedures up to
draft (https://datatracker.ietf.org/doc/htm/draft-ietf-idr-1Iink-
bandwi dt h-08) or any undocunented behavi or for Link Bandwi dth

Ext ended Community.

A new sender/receiver is a BGP speaker that inplenments procedures
specified in this docunent.

A BGP speaker (Sender or Receiver) needs to be upgraded to support
the procedures defined in this docunent to provide ful
interoperability for both transitive and non-transitive versions of
Li nk Bandw dt h Extended Community. In order to sinplify
implementations, it is not a goal to provide interoperability by
upgrading only the RR

6. | ANA Consi derati ons

Thi s docunent defines a specific application of the two-octet AS
specific extended community.

I ANA is requested to update the Transitive Two-Cctet AS-Specific
Ext ended Community Sub-Types registry (Type 0x00) and Sub-Type 0x04
to:

Name

transitive Link Bandw dth Extended Conmunity
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8.

8.

I ANA is requested to update the Non-Transitive Two-Cctet AS-Specific
Ext ended Community Sub-Types registry (Type 0x40) and Sub- Type 0x04
to:

Name

non-transitive Link Bandw dth Extended Conmunity
Both updates are to Reference this docunent.
Security Considerations
There are no additional security risks introduced by this design
Oper ational Considerations
1. Inconsistent Depl oynent

Prior deploynents of the feature specified in this docunent have

i nvol ved i npl ementations that only understood one of the two extended
community transitivity types. As a result, such inplenentations
woul d treat the use of the other transitivity type in a "ships in the
night" fashion. The procedures in this document govern how nultiple
transitivity types for link bandwith shoul d operate.

I n circunstances where networks have depl oyed a m xture of

i npl ement ati ons supporting this docunent’s current procedures for
both transitivity types, and ol der inplenentations that only
understand one transitivity type, inconsistent behavior could result.
A primary exanple is when a route received by a BGP speaker contains
both a transitive and a non-transitive Link Bandw dt h Ext ended
Conmuni ty and that BGP speaker perfornms an operation that updates
only one of the Link Bandw dt h Ext ended Communities, the other
community nmay be have an inconsistent value. As a result, downstream
BGP speakers that nay receive such routes may performinappropriate
ECWP | oad bal anci ng.

To mitigate such issues, when operators are aware that ol der

i npl ementations are in present in their networks, they may wish to
take actions to address such inconsistencies. One exanple would be
to filter either at advertisenent tinme on the ol der BGP speaker the
unsupported transitivity type of Link Bandw dth Extended Community -
if the inmplementation is capable of such filtering. Aternatively, a
recei ving BGP speaker, know ng that the sendi ng speaker is incapable
of doing such operations, could strip the Link Bandw dt h Ext ended
Conmunity type that is unsupported by the sender.
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10.

11.

Ideally this operational consideration is short-lived until the
net wor k has been upgraded to inplementations that consistently
support the procedures in this draft.
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