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Abst r act

Consi der an end-to-end Miltipoint LDP (nLDP) network, where it is
desirable to deploy BIER in a segnent of this network. It night be
desirable to deploy BIER with ninimal disruption to the nLDP network
or a redesign of the network.

Thi s docunent describes a procedure needed for nlLDP tunnels to be
signal ed over and stitched through a BIER core, allowi ng LDP routers
to run traditional nmLDP services through a Bl ER core.

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 documents 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 documents 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 9 August 2025.

Copyri ght Notice

Copyright (c) 2025 | 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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1. Introduction

Sone operators that are using nmiDP P2MP LSPs for their multicast
transport would like to deploy BIER technol ogy in some segnents of
their network. As an exanple, if a operator is sinplifying their
core network with 1 GP underlay and BGP overlay and migrating from LDP
to Segnent Routing, they might prefer BIER in this segnment of network
for Multicast technology as BIER uses | GP underlay. The operator

m ght still want to | egacy multicast protocols |ike nmLDP on the
access of the network and offer end to end multicast services. This
draft explains a nethod to signal nmlLDP services through a BIER
domain, with mniml disruption and operational inpact to the nLDP
donmai n.
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2. Conventions used in this docunent
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

2.1. Definitions

Sone of the term nology specified in [RFC8279]is replicated here and
ext ended by necessary definitions:

Bl ER:

Bit Index Explicit Replication, The overall architecture of
forwarding nulticast using a Bit Position

BFR:

Bit Forwarding Router, A router that participates in Bit |ndex
Mul tipoint Forwarding. A BFR is identified by a unique BFR prefix in
a Bl ER domai n.

BFI R

Bi t- Forwardi ng I ngress Router, The ingress border router that inserts
the Bit Map into the packet. Each BFIR nust have a valid BFR-id
assigned. BFIRis a termused for data pl ane packet forwarding.

BFER:

Bi t- Forwardi ng Egress Router, A router that participates in Bit |ndex
Forwardi ng as |leaf. Each BFER nust have a valid BFR-id assigned.
BFER is a termused for data plane packet forwarding.

BBR:

Bl ER Boundary router. The router between the LDP donain and Bl ER
domai n.

| BBR:

I ngress Bl ER Boundary Router. The ingress router froma signaling
point of view It maintains nmLDP adjacency toward the LDP domai n and
determines if the Miultipoint LDP FEC needs to be signaled across the
Bl ER domain via Targeted LDP

EBBR:
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Egress BI ER Boundary Router. The egress router in a BlIER domain from
signaling point of view It termnates the targeted LDP signaling
through the BIER domain. It also keeps track of all IBBRs that are
part of this P2VP tree

Bl FT:

Bit I ndex Forwarding Tabl e.

Bl ER sub- domai n:

A further distinction within a BIER domain identified by its unique
sub-domain identifier. A BIER sub-donmain can support nultiple
BitString Lengths.

BFR-i d:

An optional, unique identifier for a BFR within a Bl ER sub-donain,
all BFERs and BFIRs need to be assigned a BFR-id.

| LM
MPLS | ncomi ng Label WMap.

3. nLDP Signaling Through Bl ER donain

BBR BBR
| ---LDP Dorain--|----- Bl ER donmmi n----- | ---LDP domain--|
S A)---ooooie- (B) ---- ((C) === (D)---mmmmno- ( E)--h
EBBR | BBR
Sig <----M.DP------ | <----targeted LDP----|<---MDP------
(new)
BFI R BFER
------------- > --------BIER-------->|-------------> Datapatah

(new)
Figure 1: BIER boundary router

As per above figure, point-to-multipoint and nultipoint-to-nmultipoint
LSPs established via nLDP [ RFC6388] can be signal ed through a bier
domai n via Targeted LDP sessions. The procedure of using LDP

Mul ti poi nt Extensions on Targeted LDP session is explained in

[ RFC7060] .
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Thi s docunment provides additional details and defines some needed
procedures to use LDP Miltipoint Extensions on Targeted LDP as per
[ RFC7060] to connect two or nore niDP domai ns over a BI ER domai n.

3.1. Ingress BBR procedure

In above Figure, the Ingress BBR (IBBR) is connected to the nlDP
domai n on downstream and a Bl ER domain on the upstream To connect
the LDP domains via the BlIER domain, |IBBR needs to establish a
targeted LDP session with EBBR closest to the root of the P2MP or
MP2MP LSP. To do so IBBR will follow procedures in [RFC7060] in
particul ar section 6 "Targeted nLDP with Milticast Tunneling"

The Target LDP session can be established manually via configuration
or via automated nmechani sm

3.1.1. Automatic tLDP session Creation

t LDP sessions can be signaled automatically fromevery IBBR to the
appropriate EBBR. When nliDP FEC arrives at the |IBBR from LDP domai n.
I BBR can automatically start a tLDP session to the EBBR cl osest to
the root node. Both IBBR and EBBR shoul d be in auto-discovery node
and react to the arriving tLDP signaling packets (i.e. targeted
hel | os, keep-alives etc...) to establish the session autonmatically.

The root node address in the miLDP FEC can be used to find the EBBR
To identify the EBBR, the same procedures as [ RFC7060] section 2.1
can be used or the procedures as explained in the
[draft-ietf-bier-pimsignaling] appendix A

3.1.2. ECWP Method on | BBR

If the IBBR finds nultiple equal cost EBBRs on the path to the root,
it can use a vendor specific algorithmto choose between the EBBRs.
These al gorithns are beyond the scope of this draft. As an exanple
the IBBR can use the | owest EBBR | P address to establish its nlDP
signaling to.

3.2. Egress BBR procedure
The Egress BBR (EBBR) is connected to the upstream nLDP domain. The
EBBR shoul d accept the tLDP session generated formthe IBBR It
shoul d assi gn a uni que "upstream assi gned |abel"” for each arriving
FEC generated by the |BBRs.

The EBBR should follow the [ RFC7060] procedures with the follow ng
nmodi fi cati ons:
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* The | abel assigned by the EBBR cannot be Inplicit Null. This is
to ensure that the identity of each p2nmp and/or mp2nmp tunnel in
the BIER domain is uniquely distinguished.

* The | abel can be assigned froma donai n-wi de Cormon Bl ock ( DCB)
[ RFCO573]

* The Interface ID TLV, as per [RFC6389] should includes a new Bl ER
sub-tlv as tunnel identifier.

The EBBR wi ||l al so generate a new | abel and FEC toward the root in
the LDP dormain. The EBBR Should stitch this generated |abel with the
"upstream assigned | abel” to conplete the P2MP or MP2MP LSP.

Wth the sane token the EBBR should track all the arriving FECs and
the I1BBRs that are generating these FECs. The EBBR will use this
information to build the BIER header for each set of common FEC
arriving fromthe IBBRs. The EBBR will use the BFR-ID of the |BBRs
to build the BIER header.

3.2.1. IBBR procedure for arriving upstream assi gned | abel

Upon receiving the "upstream assi gned |abel"”, the IBBR should create
its own stitching instruction between the "upstream assi gned | abel"
and t he downstream si gnal ed | abel .

3.2.2. BIER Interface | D SUB-TLVs

As per [RFC6389] when LDP is used for upstream | abel assignnent,the
Interface ID TLV is used for signaling the Tunnel ldentifier and it
carries sub-TLVs. This docunment defines two new Interface |ID sub-
TLVs for BIER

Below is the Interface ID BIER sub-TLV for |Pv4 Bl ER prefix:

0 1 2 3
01234567890123456789012345678901
i T s i o S i i S R I S I S S S M
| Type (TBD1) | 15 |
B T S i T s i i e e SEI S
| I BBR Prefix |IPv4 |
R i T I e T S S e S TR S T e i I S e S e e e e o o
| sub-domain-id| BFR-i d |

i T S S i St S S S e

Below is the Interface ID BIER sub-TLV for | Pv6 Bl ER prefix:
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0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
I Type (TBD2) | 23 |
A T g S S S g S S
| | BBR Prefix | Pv6 |

B T I e R i i i T S S e e I e ik oI I S S e S S
| sub-domain-id| BFR-id
R i i I e e S s sl o ot ST N S S S R R S SR

4. Datapath Forwarding
4.1. Datapath traffic flow

On the BFIR when the MPLS | abel for P2MP/ MP2MP LSP arrives from
upstream a lookup in the ILMtable is done and the | abel is swapped
with the tLDP upstream assigned |abel. The BFIRw Il note all the
BFERs that are interested in specific P2MP/ MP2MP LSP (as per section
3.2). The BFIRwi Il put the correspondi ng Bl ER header with the bit
index set for all the IBBRs interested in this stream The BFIR
builds this bit index fromthe BFR- ID of the intrested I BBRs. The
BFIR will set the Bl ERHeader.Proto = MPLS and will forward the BIER
packet into the Bl ER donain.

In the BIER domain, nornmal BIER forwarding procedure will be done, as
per [ RFC8279]

The BFERs will receive the BIER packet and will | ook at the protocol
field of BIER header, indicating MPLS protocol. The BFER will renopve
the BIER header and will do a | ookup in the ILMtable for the
upstream assi gned | abel and performits correspondi ng action.

It should be noted that these procedures are also valid if BFIRis
the ILER and/or BFER is the ELER as per [ RFC7060]

5. Recursive FEC
The procedures above are also valid for nlLDP recursive FEC. The root
used to deternmine the EBBR is the outer root of the FEC. The entire
recursive FEC needs to be preserved when it is forwarded via tLDP and
the | abel request.

6. | ANA Consi deration
IANA naintains a registry of Interface ID Types for use in GWLS in

the registry "Generalized Milti-Protocol Label Switching (GWLS)
Signal ing Paraneters" and sub-registry "Interface_ | D Types"
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9.

Thi s docunent defines and requests two new Interface_|ID Type for BIER
fromthe Interface |ID Types space,

* BIER | Pv4 prefix TLV (Val ue TBD)
* BIER I Pv6 prefix TLV (Val ue TBD)
Security Consi derations

While in the BIER donmain the security considerations of [RFC8279] are
rel evant to this docunent.

The inpl ementation should al so take into account the security
recomrendat i ons of [ RFC6389].
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