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Abst ract

Thi s docunent defines a new BGP Capability that enables an | Pv6 BGP
Speaker to use its global unicast I1Pv6 address as its BGP ldentifier.
Thi s mechani smsinplifies configuration in |IPv6-only networks by

| everagi ng the inherent uniqueness of |Pv6 addresses, while

mai ntai ning full backward conpatibility with existing BGP

i mpl ement ati ons.

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 3 Septenber 2026.

Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.
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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 docunents 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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I nt roducti on

A router that runs the Border Gateway Protocol (BGP) [ RFC4271] is
referred to as a BGP Speaker, and each BGP Speaker is uniquely
identified by a BGP ldentifier (BGP ID). The BGP IDis a critical
parameter in the BGP protocol, used for establishing peering
sessions, resolving connection collisions, and participating in best-
pat h sel ecti on.

[ RFC4271] specifies that the BGP IDis a 4-byte unsigned integer and
shoul d be configured as a valid | Pv4 address assigned to one of the
BGP Speaker’s interfaces. However, in |IPv6-only network
environments, devices are typically not configured with any |Pv4
addresses, making it inpossible to fulfill this requirenment and

t hereby preventing BGP from operating correctly.

[ RFC6286] addresses this linmtation by allowing the BGP ID to be any

4-byt e unsigned integer, independent of interface addresses.

Neverthel ess, in |IPv6-only deployments, operators nust still manually
assign a unique 4-byte BGP ID to each BGP Speaker and ensure that all
BGP IDs within the sane Autononous System (AS) are distinct. This

i nposes additional operational conplexity, particularly in |arge-

scal e or autonated network scenari os.
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[ RFC5492] defines an Optional Paraneter called Capabilities, which
facilitates the introduction of new capabilities into the Border

Gat eway Protocol (BGP) by providing a graceful capability

adverti senent nechani sm—elimnating the need to termi nate BGP peering
sessi ons when new capabilities are introduced.

Thi s docunent proposes an operationally friendly solution for

| Pv6-only networks: allowi ng a BGP Speaker to use one of its own

gl obal wunicast |1 Pv6 addresses as its BGP ldentifier, referred to as
the I1Pv6 BGP ID. To this end, a new BGP Capability is defined.

The sol ution proposed in this docunment fully preserves conpatibility
with existing BGP inplenmentations. The IPv6 BGP IDis used only

bet ween BGP Speakers that establish a BGP session over |Pv6 and
mutual |y support the new capability. Peers that do not support this
capability will ignore the new option and continue to operate using
the traditional 4-byte BGP Identifier as specified in [RFC4271] and
[ RFC6286] .

1.1. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU 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] [RFCB174] when, and only when, they appear in al
capital s, as shown here

2. |Pv6 BGP ldentifier
Thi s docunent defines a new BGP capability, the I Pv6 BGP I dentifier
(IPv6 BGP ID). An | Pve BGP Speaker advertises its support for the
IPv6 BGP IDto its peer by including this capability in the Optional
Paranmeters of the BGP OPEN nessage

[ RFC4271] specifies the format of the OPEN nessage as foll ows:
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0 1 2 3

01234567890123456789012345678901

B it Tt I BT TR

| Ver si on |

R i i T T S e S i i sk S TR S

| My Aut ononous System |

R i o e T e s o ik T S e TR S

| Hol d Ti me |

B T I i R i e i Sl e e g e S I T s s it sTE O T B S SR

| BGP I dentifier

R e s T o T S R El ok i R e e S S e o o s

| opt Parm Len |

R e o T T e S S T ol S i T S s ik i I S I S S R S R

I Opti onal Parameters(vari abl e) I

L—-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-!|-
Fi gure 1: OPEN nessage

The Optional Paraneters field, as shown below, contains a list of
optional paraneters.

0 1

0123456789012345

i T i S S i i S e

| Parm Type | Parm Length | Paraneter Value (variable)
R s s e o T S S S i e T =

Figure 2: Optional Paraneters

[ RFC5492] defines the Capabilities Optional Paranmeter with Parameter
Type 2. This paraneter contains one or nore triples <Capability
Code, Capability Length, Capability Value> where each triple is
encoded as shown bel ow

B e T S S i i
| Capability Code (1 octet) |
i R S N S
| Capability Length (1 octet) |
i S S el £ i S e S

| Capabi lity Val ue (variable) |

i S i S S S s i

Figure 3: Capabilities Optional Paraneter
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3.

3.

Li

The 1 Pv6 BGP Identifier defined in this docunent is encapsulated in
one triple of the Capabilities Optional Paranmeter, as shown bel ow.

Capabi lity Code :

1 octet. The specific value will be assigned by | ANA and i s used
to indicate that this capability option represents the | Pv6 BGP
ldentifier capability.

Capabi lity Length:

1 octet. It has a value of 16, indicating that the Capability
Value is 16 bytes (the IPv6 BGP Identifier).

Capabi lity Val ue:

16 octets. This field contains the gl obal unicast |Pv6 address of
the BGP Speaker that is used as its BGP Identifier

In an OPEN message carrying the 1Pv6 BGP Identifier, the BGP
ldentifier field MIST be set to all zeros to indicate that the actua
BGP lIdentifier is carried within the Capabilities Optional Paraneter.

Open Message Processing
1. Constructing the OPEN Message

A BGP Speaker that supports the IPv6 BGP Identifier MJST set the BGP
Identifier field in the OPEN nessage to zero and include the | Pv6 BGP
Identifier defined in this docunent as a capability option, where the
Capability Value is a global unicast |Pv6 address of the BGP Speaker

One and only one IPv6 BGP ldentifier SHOULD be carried in the OPEN
nessage.

2. Receiving the OPEN Message

A BGP Speaker that supports the IPv6 BGP ldentifier capability MJST
exam ne the BGP Identifier field in the received OPEN message.

If this field is not set to zero, the speaker MJUST process the OPEN
message as if the peer does not support the I1Pv6 BGP |dentifier
capability. |In this case, any instance of the |IPv6 BGP Identifier
capability carried in the Capabilities Optional Paranmeter MJST be

i gnor ed.
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If the BGP ldentifier field is zero, the speaker MJST inspect the
Capabilities Optional Parameter for the presence of the |Pv6 BGP
Identifier capability defined in this docunment. If the capability is
absent, the speaker MJST send a NOTI FI CATI ON nessage with Error Code
2 (OPEN Message Error) and Error Subcode 3 (Bad BGP Ildentifier).

If the capability is present but the Capability Val ue does not
represent a valid global unicast |Pv6 address, the speaker MJST al so
send a NOTI FI CATI ON nessage with Error Code 2 (OPEN Message Error)
and Error Subcode 3 (Bad BGP Identifier).

If the IPv6 BGP ldentifier capability is present in the OPEN nessage
and its Capability Value is a valid global unicast |IPv6 address, the
BGP speaker proceeds to evaluate potential connection collision in
accordance with Section 6.8 of [RFC4271], with the follow ng
nodi fi cati on:

For the purpose of collision resolution, the IPv6 BGP Identifier
carried in the capability (not the 4-byte BGP ldentifier field in the
OPEN nmessage, which is zero) is used as the BGP lIdentifier of the
peer. The local system MJST conpare its own |IPv6 BGP Identifier with
that of the renpote peer. Each IPv6 BGP ldentifier SHALL be
interpreted as a 128-bit unsigned integer in host byte order. The
connection initiated by the BGP speaker with the nunerically |arger

| Pv6 BGP ldentifier MJUST be retained.

If the OPEN nmessage contains nore than one |Pv6 BGP Identifier, it
MUST be treated as nmalformed. The speaker MJUST send a NOTI FI CATI ON
message with Error Code 2 (OPEN Message Error) and Error Subcode 3
(Bad BGP ldentifier) to its peer.

The format of the NOTIFI CATI ON nessage follows the definition in
Section 4.5 of RFC [ RFC4271].

AGCREGATOR Attribute Processing

Since the BGP Identifier is also used in the AGGREGATOR path
attribute of the BGP protocol, this docunent extends that attribute
accordi ngly.

A BGP Speaker that supports the IPv6 BGP lIdentifier SHALL include its

AS nunber and |IP address in the attribute, and the included IP
address SHOULD be identical to the speaker’s | Pv6 BGP ldentifier
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Rout e Deci si on Process

For a BGP speaker that supports the IPv6 BGP ldentifier, the sane
route deci sion process defined in [RFC4271] applies, with the
followi ng extension to step f of the Phase 2 tie-breaking procedure
specified in Section 9.1.2.2 of [RFC4271].

f) Renmove from consideration all routes other than the route that was
advertised by the BGP speaker with the | owest BGP Identifier val ue.

If routes are advertised by both | Pv4 BGP Speakers and | Pv6 BGP
Speakers, the routes from | Pv6 BGP Speakers are preferred.

If routes are advertised by nmultiple I1Pv6 BGP Speakers, the routes
fromthe Speaker with the nunerically smallest | Pv6 BGP ldentifier
are preferred.

I ANA Consi der ati ons
| ANA is requested to assign new code points fromthe "BGP Capability

Codes" registry for the follow ng capability defined in this
docunent :

f oo oo e ooy e e e
| Code Point | Description | Reference |
[ el el el
| TBD | IPv6 BGP ID | This docunent |
I i i i i I +

Tabl e 1: New BGP Capability for IPv6 BGP ID
Security Considerations

This extension to BGP does not introduce new security considerations.
BGP security considerations are discussed in [ RFC4271].
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