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Abst ract

Thi s docunent introduces a new BGP extended community attribute for
use in Al conputing, which announces the port |ID between Leaf

swi tches and servers as preparation for sending |arge-scale traffic
before initiating Al tasks.

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 16 Septenber 2026.
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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 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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1. Introduction

Wth the rapid devel opment of Artificial Intelligence (Al) and
Machi ne Learning (M), Al tasks often generate large traffic due to
the characteristics of |arge | anguage nodel computation (LLM. If
the link bandwidth is insufficient, packet |oss may occur. Al
conputation has very high reliability requirenents and extrenely | ow
tol erance for packet |oss and |l atency. Wen there is |link congestion
in the network that |eads to packet |oss or excessive latency, it

wi Il have a significant inmpact on the conputational efficiency of Al

t asks.

In data centers used for Al and machine |l earning, BGP is often used
as the routing protocol [RFC7938]. In sone inplenentations,

suf ficient bandw dth between the destination server and its connected
| eaf switches nmust be ensured before sending traffic for Al tasks.
On the network side, specifically the area conprised of the Leaf and
Spine switches in Figure 1, there are nunerous ECWP |i nks.

Techni ques such as Packet Spray can be used to nminimze congestion
and packet |oss. However, on the conputing side, specifically the

| ast hop between the Leaf switches and the server, congestion can
easily lead to packet loss, significantly reducing the efficiency of
Al tasks. To minimze or elimnate packet |oss on the |ast hop, BGP
needs to be extended to include port information on the destination

| eaf switch. This allows the sender to negotiate based on this
informati on before sending traffic, ensuring sufficient bandwidth is
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available in the last hop and preventing congestion and packet |oss
due to insufficient bandwi dth. To reduce the stress caused by full-
mesh connections, Leaf sw tches do not establish neighbors with each

ot her.
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Figure 1
Figure 1 shows a typical data center used for Al conputing. 1In this

net wor k, when Server2, 3, or 4 sends traffic to Serverl through

| eaf 1, a common incast congestion problem may occur. That is, the
link 1 between Leafl switch and Serverl may be congested due to
insufficient bandwi dth, resulting in packet | oss.

Currently, some inplementations negotiate before sending traffic from
devices like Server2 and Server3 to Serverl. The Al task traffic is
only sent if the |ink bandw dth between the destination server and
its connected Leaf switch (referred to as the destination switch) is
sufficient. This negotiation nethod is outside the scope of this
draft. However, before negotiation, the port information connecting
the destination switch to the server needs to be obtained. This
information will be sent via the newy added extended comunity
"Route Port I D" in BGP.
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1.1. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

2. For mat

When announcing the route to the connected server, the BGP protocol
on the Leaf switch carries the switch’s address and the port ID
i nformati on connected to the destination server.

Transitive | Pv4- Address- Specific Extended Conmmunity defined in

[ RFC7153] and [I-D.ietf-idr-rfc4360-bis] with new sub-type "Route
Port ID" is used for carry the | Pv4 address of Leaf switch and the
related port IDto the destination server.

Transitive | Pv6- Address- Specific Extended Community defined in

[ RFC5701] with new sub-type "Route Port ID" is used for carry the
| Pv6 address of the leaf switch and the related port IDto the
destination server.

0 1 2 3
01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| 01 or 0x41 | Sub- Type | G obal Admi ni strator |
B i s T T i i o S o T Ji I
| obal Adm nistrator (cont.) | Local Adm ni strator |
e L o i e R th o i R S

Fi gure 2

Figure 2 shows the format of |Pv4-Address-Specific Extended
Conmuni ty, where:

* Sub-Type: TBD. This indicates that this is the Route Port ID
ext ended comuni ty;

* dobal Admnistrator: 4 octets, set to the | Pv4 address of the
switch that advertises the server route. This address can be the
| oopback address for establishing the BGP connection;

* Local Administrator: 2 octets, set to the ID of the port

connecting the switch and the server, with a value range of 1 to
65535.
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| 0x00 or 0x40 | Sub- Type | d obal Admi ni strator |
i i i T i I S i e s o o i i
| G obal Adninistrator (cont.) |
R et e s i o e s i i
| G obal Administrator (cont.) |
B i s T T i i o S o T Ji I
| d obal Administrator (cont.) |
R T e i e i i S L S s il o T SR R R S
| dobal Administrator (cont.) | Local Adnmi ni strator |
R et e s i o e s i i

Figure 3

Figure 3 shows the format of |Pv6-Address-Specific Extended
Conmuni ty, where:

*

Sub- Type: TBD. This indicates that this is the Route Port ID
ext ended comuni ty;

d obal Administrator: 16 octets, set to the | Pv6 address of the
switch that advertises the server route. This address can be the
| oopback address for establishing the BGP connection;

Local Adnministrator: 2 octets, set to the ID of the port
connecting the switch and the server, with a value range of 1 to
65535.

3. Specification

When the Leaf switch advertises routes to the server, the
adverti senent includes the Route Port |ID extended community, which is
transmtted along with the route adverti senent.

I'n

the exanple shown in Figure 1, Leafl, when advertising routes to

the Spine switch, includes the Route Port |ID extended community,

whi

ch contains the Loopback address used to establish the BGP

connection and the port ID connected to the server. The Leaf2 is the
sare.

Upon receiving the route carrying the Route Port 1D extended
community, the leaf switch checks if the address is reachable. |If
unreachabl e, the extended conmunity is ignored. |If reachable, the
address and port infornmation are stored locally or sent to the
server. This storing or sending process is outside the scope of this
draft.
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Because data centers used for Al conputing have a | arge number of
ECVMP pat hs, deploying this feature requires enabling the ADD PATH
adverti senent function defined in [RFC7911], to ensure the
propagati on of extended conmmunity attributes. Spine or higher-leve
switches do not need to generate entries based on this extended
community attribute. To avoid a | arge nunber of route advertisenents
that may result from enabling the ADD-PATH function, this

adverti senent SHOULD be limted to a single PoD.

When a server wants to send large traffic for Al tasks, it wll
negoti at e bandwi dth based on the destination switch and port
informati on obtained fromBG. Traffic will only be sent after
successful negotiation, thus avoi ding packet |oss caused by
congestion. Traffic will be sent to the server via the successfully
negoti ated Leaf switch. This negotiation process is outside the
scope of this draft.

In the exanple shown in Figure 1, the routes advertised by Leafl and
Leaf2 to Serverl will carry the Route Port |ID extended community.
When Server3 wants to send Al task traffic to Serverl, it can first

negotiate with Leafl. |If the negotiation fails, it may negotiate
with Leaf2. Only after the negotiation succeeds will the traffic be
sent. In this exanple, assum ng Leafl is successfully negotiated,

traffic will be sent to Serverl through Leaf1.
4. | ANA Consi derati ons

IANA is requested to allocate two new code points fromthe
"Transitive | Pv4-Address-Speci fic Extended Community Sub- Types" and
the "Transitive | Pv6- Address- Specific Extended Comunity Sub- Types"
registry

B ool ety ety
| Type | Description | Ref er ence |
F =+t -+t ———————————————+
| TBD | Route Port ID| This Document |
+------ I I T I I T +

Table 1. TABLE_1
5. Security Considerations
This extension to BGP has similar security inplications as BGP
Ext ended Communities [RFC7153], [RFC5701] and
[I-Dietf-idr-rfc4360-bis].

6. References
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