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Abst ract

Thi s docunent defines a BGP Extended Community, the Link Bandwi dth
Ext ended Community, which carries |ink bandwidth information to
enabl e wei ghted | oad-balancing in rmultipath scenarios. It specifies
the format and processing rules for this extended comunity type.

Requi renment s Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here.

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 docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents 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."
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This Internet-Draft will expire on 21 May 2026.
Copyright 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 Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunments 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 wi thout warranty as described in the Revised BSD License.
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1.

I nt roducti on

Load balancing is a critical aspect of network design, enabling
efficient utilization of avail able bandw dth and i nproving overal
networ k performance. Traditional equal | oad-bal ancing routing does
not account for the varying capacities of different paths. This
docunent suggests that the bandwi 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 Bandwi dth
Ext ended Community carries the bandwidth information of a directly
connected link or nmulti-hop/multipath nexthop as advertised by a
router. This mechanismfacilitates maximzing utilization of network
resour ces

Li nk Bandw dt h Ext ended Conmunity

The Li nk Bandw dth Extended Conmmunity is defined as a BGP extended
community that carries the bandwi dth information of a router
represented by BGP Next Hop, connecting to a rempte network. This
community can be used to informother routers about the avail able
bandwi dth through a given route.

The Link 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
i s 0x04.

The G obal Administrator subfield in the Value Field SHOULD be set to
t he Aut ononmous System (AS) nunber of the router attaching the Link
Bandwi dt h Ext ended Conmunity, but MAY contain any two-octet val ue.

If the Autononpus System number cannot be represented in two octets,
AS TRANS [ RFC6793], SHOULD be used in the d obal Adm nistrator
subfield. The encoding of the full four-octet ASNs is out of scope
for this docunent. The value in the d obal Adm nistrator subfield
does not affect the use or semantics of the Link Bandw dth Extended
Community. This approach naintains consistency with two-octet
community registries and remains operationally famliar.

The bandwi dth value 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 Admi nistrator subfield of the Value Field.
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Type: l-octet field MIST be set to Ox00 or 0x40
to indicate transitive/non-transitive.

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

G obal Admini strator sub-field:
2-octet represent the Autononbus System

Local Administrator sub-field:
Bandwi dt h val ue (bytes per sec) encoded as 4 octets
in | EEE 754 32-bit floating point format.

Figure 1: Link Bandw dth Extended Comunity
3. Protocol Procedures

The procedures cover both the transitive and non-transitive variants
of the Link Bandw dth Extended Comrunity so that inplementations can
handl e both variants, ensuring that inplenentations can interoperate
correctly across all deploynents. Please refer to Section 5 and
Appendi x A for nore details.

3.1. Sender (Originating Link Bandwi dt h Ext ended Cormmuni ty)

A BGP speaker that attaches a Link Bandw dth Extended Conmmunity
SHOULD be able to advertise either a transitive or a non-transitive
Li nk Bandw dt h Extended Conmunity. |Inplenentations SHOULD provi de
configuration to set the transitivity type of the Link Bandw dth

Ext ended Community, as well as the @ obal Adm nistrator and bandw dth
values in the Local Admnistrator field, using |local policy.

D fferent inplenentations MAY use different default values for the
transitivity type of the Link Bandw dth Extended Community. The
provi ded configuration SHOULD al |l ow operators to override the default
transitivity value as needed. Likew se, inplenmentation SHOULD expose
their default val ue.

An i npl enentati on MAY adverti se bandw dth val ue as zero. An operator

may set the Link Bandw dth Extended Community value to zero to
indicate that the path should not attract traffic, for exanple during
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mai nt enance. A bandwi dth value of zero signals that the path be
deprioritized, thereby steering traffic away w thout withdraw ng the
route.

General ly, a single Link Bandw dth Extended Comrunity of the
transitivity type desired in a deploynent is attached to a route.
However during transition (refer Section 7 for details), a BGP
speaker MAY attach one Link Bandw dth Extended Community per
transitivity (transitive/non-transitive); the ’'Bandw dth Value field
in both comunities SHOULD be the sane.

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.

I mpl ement ati ons MAY provide a configuration option to send non-
transitive Link Bandwi dth Extended Conmunities on external BGP
sessi ons.

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

A BGP receiver that supports the Link Bandw dth Extended Conmmunity
MUST support processing of both the transitive and non-transitive
types. The receiver MJST NOT flap or treat the route as mal f or ned
based on the transitivity of the Link Bandw dth Extended Conmunity
and/ or BGP session type (internal vs. external).

I mpl enent ati ons MAY provi de configuration to accept non-transitive
Li nk Bandw dt h Ext ended Communities from external BGP sessions.

A BGP update with an attached Link Bandw dth Extended Conmunity with
a bandwi dth value of zero is valid. Wen all contributing paths have
a non-zero value in the Link Bandw dth Extended Community, the

bandwi dt h val ues of those paths (or their ratio) can be utilized as
wei ghts to enabl e wei ghted | oad-bal ancing. Details of weighted | oad-
bal anci ng are outside the scope of this docunent. However, in the
case where the paths have a m x of zero and non-zero val ues, or all
zero val ues, the behavior is determned by |ocal policy. For

exanpl e, inplenentations may exclude the paths with zero value from
wei ghted | oad bal ancing formation as |ong as at | east one path with
non-zero value exists or they may fallback to equal | oad-bal ancing.
The Li nk Bandw dth val ue, however, SHOULD NOT be used as an input to
the BGP best path sel ection process.
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3.3. Re-advertisenent Procedures

This section describes the procedures to be foll owed when a BGP
speaker receives a route with an attached Link Bandw dt h Extended
Conmuni ty and subsequently re-advertises that route.

3.3.1. Re-advertisenment with Next hop Change

VWhen a BGP speaker re-advertises a route received with Link Bandw dth
Ext ended Community and sets the next hop to itself or to another
address, it MAY do any one of the following as its default behavior
-renmove the Link Bandw dth Extended Comunity, re-advertise it
unchanged, or regenerate it with an updated value. |Inplenmentations
SHOULD provide a |local configuration nmethod to alter their default
behavior to the other options with per-session granularity.

Li kewi se, inplenentation SHOULD expose their default val ue.

When regenerating Link Bandw dth Extended Comunity, the sane
procedures as outlined in Section 3.1 apply. Please also refer to
Section 3.4 for use in a BGP multipath environnent.

3.3.2. Re-advertisenment with Next Hop Unchanged

A BGP speaker that receives a route with a Link Bandw dth Extended
Conmunity and re-advertises or reflects the sane wi thout changing its
next hop, SHOULD NOT change the Link Bandw dt h Extended Comunity in
any way.

3.4. Link Bandw dth Extended Community Arithnetic and BGP Mul tipath

In a BGP nmultipath environnment, the bandwi dth value that is sent or
re-adverti sed MAY be cal cul ated based on the Link Bandw dt h Ext ended
Conmunity associated with each constituent path contributing to
multipath in the Local Routing Information Base (Local-RIB). This
topic is beyond the scope of this docunent. Refer to
[draft-ietf-bess-ebgp-dne] which describes how this could be done in
speci fic scenari os.

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 conpute wei ghted | oad
bal ancing, it SHOULD use the extended community with the | owest
"Bandwi dt h Value", ignoring the transitivity. |nplenmentations MAY
provi de configuration to change the above preference.
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Between transitive and non-transitive types of Link Bandw dth

Ext ended Communities that have the same 'Bandwi dth Value', the
transitivity does not matter for purpose of computing wei ghted | oad
bal ancing or programm ng to FIB (Forwardi ng I nfornation Base).

Not e that these procedures nean that a BGP speaker reflecting a route
wi th next hop unchanged (e.g. RR) will re-advertise the Link

Bandwi dt h Ext ended Conmunities received on the route as-is without
any nodification, while followi ng the extended community transitivity
rul es.

A negative value in a Link Bandw dth Extended Community SHOULD NOT be
attached or originated by any BGP speaker. |f a BGP receiver
encounters a Link Bandw dt h Extended Community that contains a
negative |ink-bandw dth val ue, the Link Bandw dth Extended Comunity
SHALL be ignored.

Li nk Bandwi dt h Ext ended Comunities with a zero val ue MJST NOT be
consi dered nal f or ned.

If any of the paths lack a valid Link Bandw dth Extended Comunity,
equal | oad-bal anci ng MAY be used i nstead.

5. | ANA Consi derati ons

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

Narme
;;:elhsi tive Link Bandw dth Extended Comunity
I ANA is requested to update the Non-Transitive Two-COctet AS-Specific
:Eg? ended Comunity Sub-Types registry (Type 0x40) and Sub- Type 0x04
Name
nont ransitive Link Bandw dth Extended Conmunity
Both updates are to reference this docunent.
6. Security Considerations

This extension to BGP has simlar security inplications as BGP
Ext ended Communities [ RFC4360]
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7

7

The Li nk Bandw dt h Extended Conmunity conveys bandw dth and capacity
information that may be sensitive. Exporting this comunity outside
of an admi ni strative domai n can expose private network resource
details. Wen propagating the routes with Li nk Bandw dt h Ext ended
Conmunity towards an untrusted network or outside of an

adm nistrative donmain, it is recomended operators use policy to
filter out this comunity.

Oper ational Considerations
1. Inconsistent Depl oynent

Prior deploynents of the feature specified in this docunent have

i nvol ved i npl ementati ons 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 bandw dth shoul d operate.

In circunstances where networks have depl oyed a m xture of

i mpl ement ati ons supporting this docunent’s procedures for both
transitivity types, and ol der inplementations that only understand
one transitivity type, inconsistent behavior could result. A prine
exanple is when a route received by a BGP speaker contains both a
transitive and a non-transitive Link Bandw dth Extended Community and
that BGP speaker performs an operation that updates only one of the
Li nk Bandw dt h Extended Conmunities, the other community may have an
i nconsistent value. As a result, downstream BGP speakers that may
recei ve such routes nay performinappropriate weighted | oad

bal anci ng.

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

i npl ementations are present in their networks, they may wi sh to take
actions to address such inconsistencies. One option wuld 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.

Ideally this operational consideration is short-lived until all the
routers in the network have been upgraded to inplenentations that
consi stently support the procedures in this docunent.
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7.2. Bandw dth Val ue

How t he bandwi dth value is conputed or determ ned is out of scope of
this docunment. It is recomended that inplenentations provide
mechanisns to linmit the churn caused by frequently changi ng bandwi dth
val ues because rapid fluctuations could inpact protocol stability and
networ k operations. However, the specific methods for achieving this
are out of scope of this docunent.
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Docunent Hi story

BGP Li nk Bandwi dt h Ext ended Community has evol ved over several
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 supported.
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A BGP speaker (Sender or Receiver) needs to be upgraded to support
the procedures defined in this document to provide full
interoperability for both transitive and non-transitive versions of
Li nk Bandw dth Extended Comunity. In order to sinplify

i mpl ementations, it is not a goal to provide interoperability by
upgrading only the RR
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