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Abst ract

Use of nmulticast in Al Data Centers (Al DC

is getting attention for

efficient |arge-scale distribution of the same data to many

receivers, given the collectives |ike All2A

and Al | Reduce.

Ener gi ng technol ogies like I n Network Conpute(lINC) can al so benefit
fromusing in-network-distribution of the packets by offl oading the

distribution of the flows to the network.

G ven the bursty nature of

short-lived all2all flows, BIER is a very good multicast technol ogy
for AIDC because it does not need the per-establishment of the
multicast tree states. This docunent discusses further optimzation

of BIER use in AIDC or sinilar deploynent scenarios,

and updates

RFC4604 by specifying an | GW/ M.D extensi on for sources to report

receiver information to the First Hop Routers.
useful and is only needed when the source cannot

encapsul at i on.

Status of This Meno

This Internet-Draft is submitted in ful
provi sions of BCP 78 and BCP 79.

The extension can be
i mpose the BIER

conformance with the

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 docunents valid for a maxi num of six nobnths

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."

Zhang, et al. Expires 23 Apri

[ Page 1]



I nternet-Draft Optim zed Use of BIER in Al DC Cct ober 2025

This Internet-Draft will expire on 23 April 2026.
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1. Introduction

Use of nmulticast in Al Data Centers (AIDC) is getting attention for

efficient large-scale distribution of the sanme data to many

receivers. Gven the bursty nature of short-lived all?2all flows,
BIER is a very good nulticast technol ogy here because it does not

need per-establishment of the nmulticast-tree states.

Thi s docunent first discusses the typical way of using BIER in

general networks, then di scusses sone optim zations applicable in
this AIDC scenario (or any scenario with simlar properties), and

specifies an | GW/ MLD [ RFC4604] extension that facilitates the
optim zation.

OO0 WWN
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1.1. Typical Use of Milticast with BIER

Typically, a multicast source selects an IP nulticast group address
for a certain data flow and adverti ses the group address. The
receivers typically are not chosen by the source but rather decide
thenselves if they want to join the group. |If yes, they send | GW/
M.D nmenbership reports to the Last Hop Routers (LHRs), who in turn
send PIMjoin nessages towards the source, establishing a nulticast
tree along the way.

Bl ER can serve as the underlay for (part of) the IP nulticast trees
(the overlay). Instead of establishing the entire IP nulticast tree
hop- by- hop across the BI ER domai n, the Bl ER Forwardi ng Egress Router
(BFER) sends BIER Fl ow Overlay Signaling nessages to the BIER
Forwar di ng I ngress Router (BFIR) based on their |1 GW/ M.DJ PI M st ates
to indicate that they need to receive certain IP nmulticast (overlay
on top of the BIER underlay). The BFIR then encapsul ates inconming IP
mul ticast traffic with a BIER header, in which the BitString is based
on the flow overlay signaling (which could be WPN via BGP, or
PIMI1GW/ M.D through BIER itsel f, or controller-provisioned on the
host) .

1.2. Optimzations and Depl oynment Consi derations

In the Al DC scenario, typically the source chooses the receivers for
multicast flows (e.g., a token to be forwarded to a group of
experts). Therefore, the above typical use of BIER can be optim zed.

I nstead of having the receivers discover the groups and join via

| GwW/ ML.D and fl ow overlay signaling, the sources and receivers becone
BFI Rs/ BFERs in the control plane, and are assigned with BFR-I Ds.
However, they do not have to be involved in the BIER signaling or
encapsul ati on/ decapsul ation - the LHR perfornms Penultimte Hop
Popping [I-D.ietf-bier-php], and the source notifies the FHR of the
receiver identities via a new | GW/ M.D nessage, referred to as

Recei ver Proxy Report, so that the FHR knows what BitString it needs
to use when it puts on the BIER header. Note that existing | GW/ M.D
Menber ship Report are used for receivers to notify the LHRs that
there are receivers on an interface, while the new Recei ver Proxy
Report are used for sources to notify the FHRs which receivers need
to receive the traffic.

Note that if the sources/receivers can handl e Bl ER encapsul ati on/
decapsul ati on, then PHP or the | GW/ M.D extension for notifying the
FHR of the receivers (so that the FHR can inpose the BI ER

encapsul ation) is not needed. The rest of this docunment focuses on
the case where the source/receivers are not capable of BIER
encapsul ati on/ decapsul ati on.
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Because the LHR knows exactly which receivers need to receive the
traffic (because of the BitString), a single comon multicast group
address can be used, e.g., the well-known all-host nulticast address
224.0.0.2, so that a receiver only needs to prepare to receive
packets addressed to that single nulticast group address (e.g.,
setting up its NIC to accept Ethernet frames with a nulticast MAC
address corresponding to the | P group address and deliver up the
stack), no matter how nmany flows (of different sets of receivers) it
may need to receive.

The source does need to choose a different group address for
different flows though, so that the FHR knows what BitString to use
When the FHR receives an | GW/ MLD Recei ver Proxy Report for a
<source, group>, it sets up forwarding state for the <source, group>
with the foll ow ng forwardi ng behaviors

* Replace the destination address with the conmon address

* Encapsulate the traffic with a BIER header with a BitString
corresponding to the reported receivers and forward the Bl ER
packet s

It is expected that the source will choose receivers in clusters
(i.e., with the BFR IDs in close proximty) so that they can fit into
as few "BIER Sets" as possible and as few replications as possible
are perfornmed.

Note that this optim zation is applicable to any depl oynent scenario
where sources know the receivers inherently (wWo relying on the flow
overlay signaling) - not just in the AIM. DC

Speci fication

Advertising BFR-IDs
Wil e the sources/receivers are consi dered BFI Rs/BFERs with assigned
BFR-1 Ds, they do not participate in BIER signaling or forwarding.
Their BFR-1Ds MJUST be advertised by the routers connected to them
(the FHRs/LHRs) in the BIER proxy range sub-TLV
[I-D.ietf-bier-prefix-redistribute].
| GW/ MLD Recei ver Proxy Report

The Receiver Proxy Report is a new | GW/ M.D nessage with type TBD and
the follow ng format:

Zhang, et al. Expires 23 April 2026 [ Page 4]



I nternet-Draft Optim zed Use of BIER in Al DC Cct ober 2025

0 1 2 3
01234567890123456789012345678901

e o I e e ol i I T T T S S e e e e i i ol it T R R
| Type = TBD | Reserved | Checksum |
e L o i T etk s i R SR
| E| Reserved | BSL |# of BitStrings|# of Receivers |
i e L R el T S e e e i o i N S T
| G oup Address (4/16 octets) |
B i s T T i i o S o T Ji I
| Source Address (4/16 octets) |
e L i i T e ik i I R S S
| Recei ver 1 |
| Recei ver M |
B i s T T i i o S o T Ji I

BIER BitString 1

l
l

~ BIER BitString N ~
R et e s i o e s i i
~ Ext ensi on ~
B i s T T i i o S o T Ji I

* E-bit and Extension: for extensions, as specified in [ RFC9279].

* Group Address: The group address sel ected by the sender.

* Source Address: The sender’s address.

* # of Receivers: nunmber of |Pv4/IPv6 addresses. Could be O.

* # of BitStrings: number of BIER BitStrings. Could be O.

* BSL: BIER BitStringlLength, encoded as specified in [ RFC3296].
Significant only if the nunber of BitString is non-zero.

* BIER BitString: the receivers encoded in a BIER BitString.

The receivers are encoded either as | P addresses or in BitStrings.
The Nunber of Receivers and Nunber of BitStrings MJST NOT be non-zero
at the sane tine.

3. Security Considerations

To be added.
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4. | ANA Consi derati ons

Thi s docunent requests 1ANA to allocate ... To be added.
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