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Abstract

Bl ER- TE forwards and replicates packets based on a BitString in the
packet header, but every BitPosition of the BitString of a BIER TE
packet indicates one or nore adjacencies.

BGP Link-State (BGP-LS) enables the collection of various topol ogy
informati ons fromthe network, and the topology informations are used
by the PCE to calculate the path and then propagate themonto the
BFRs(i nstead of having each node to calculate on its own) and that
can be for both inter-as and intra-as situations.

Thi s docunent specifies extensions to the BGP Link-state address-
famly in order to advertise BIER- TE infornmations.

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 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 docunents 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 31 July 2026.
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1. Introduction

Bit Index Explicit Replication (BIER)-TE shares architecture and
packet formats with BIER as described in [ RFC8279]. BIER-TE forwards
and replicates packets based on a BitString in the packet header, but
every BitPosition of the BitString of a Bl ER TE packet indicates one
or nore adjacencies as described in [ RFC9262].

Wien BIER-TE is enabled in an | GP donmain, BlIER-TE-rel ated
informations will be advertised via IGP. The flooding scope for the
| GP extensions for BIER-TE is | GP area-wi de. by using the |G al one
it is not enough to construct across nmultiple | GP Area.
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The BGP-LS address-fam|y/sub-address-fam |y have been defined to
allow BGP to carry Link-State informations. This document specifies
extensions to the BGP Link-state address-fanmily in order to advertise
Bl ER- TE-specific informations, Simlar to BGP-LS Advertisenment of |IGP
Traffic Engi neering Performance Metric Extensions([RFC8571]). An
external conponent (e.g., a controller/a PCE(see [ RFC4655] for PCE-
Based Architecture , [RFC5440] for PCEP and [ RFC5376] for Inter-AS
Requirements for the PCEP.))then can | earn the Bl ER- TE i nfornations
in the "northbound" direction and cal cul ate Bl ER-TE Path and t hen
propagate themonto BFRs (instead of having each BFR to cal cul ate on
its own), and that can be for both inter-as and intra-as situations.

1.1. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "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.

2. BGP- LS Extensions for BIER-TE

[I-D.ietf-bier-te-ospf] and [I-D.ietf-bier-te-isis] specifies |IGP
extensions for distributing the BitPositions configured on a BFR with
MPLS and Non- MPLS encapsul ation for BIER-TE in a Bl ER-TE domai n. and
then external conponent (e.g., a controller) need to collect the

Bi t Posi tions configured on a BFR with MPLS and Non- MPLS encapsul ati on
for BIER-TE in the "northbound" direction within the Bl ER-TE domai n.

2. 1. Link Attribute TLV

The followi ng Link Attribute TLV is defined:

=+t - ———————————+d—————————————+
| Type | Descri ption | Secti on |
B bbbl oo s e s s ool e
| TBD1 | Li nk- BP | section 3.2 |
+------ I T il F-- - - - - - +

Figure 1
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2.1.1. The Link-BP TLV

The Link-BP TLV is defined to advertise a link BitPosition (BP). The
informati ons are derived from Li nk-BP Sub-TLV of IS 1S (section 2.1
of [I-D.ietf-bier-te-isis]) and OSPF (section 2.1 of
[I-D.ietf-bier-te-ospf]). According to different subdonmin, the

Li nk-BP TLV nay appear nultiple tines.

The foll owi ng Link-BP TLV is defi ned:

0 1 2 3
01234567890123456789012345678901
i T s i o S i i S R I S I S S S M
| Type (TBD1) | Length |
R o o e e i i e S S S s T S S S S e e ik i e R
| sub-domain-id | BAR | I PA | Reserved |
i R R b e i i i e e i s Sk S N NI e
| Bi t Posi tion | EndBi t Posi ti on |
B i aT T e e o S o S S S I T et sl o ST S S S S S S

Figure 2
Type: TBD1, see | ANA Consi derations section
Length: 2 octets.

Subdomai n-i d: Uni que val ue identifying the Bl ER-TE sub-donain, 1
octet.

BAR: A 1-octet field encoding the BIER Al gorithm used to calcul ate
underl ay paths to reach BFERs. Values are allocated fromthe "Bl ER
Al gorithns" registry which is defined in [ RFC8401].

IPA: A l1-octet field encoding the I1GP Algorithm used to either

modi fy, enhance, or replace the cal culation of underlay paths to reach
BFERs as defined by the BAR value. Values are fromthe I GP Al gorithm
registry

Bit Position: A 2-octet field encoding the BitPosition locally
configured on the link/interface when the Link Type of the link in
the Router-Link TLV containing this Sub-TLV is 1 (i.e., Point-to-
Poi nt connection to another router) or 2 (i.e., connection to Transit
Net wor k or say LAN)
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EndBi t Position: A 2-octet field encoding the BitPosition of the
connection on the designated Internmediate Systenms (Dis) end (I1SIS) /
designated router (DR) end( OSPFv2 and OSPFv3), as defined in section
2.1 of [I-Dietf-bier-te-isis] , section 2.1 of
[I-D.ietf-bier-te-ospf].

2.2. Node Attributes TLVs

The following Node Attribute TLVs are defi ned:

| Type | Descri ption | Secti on |
| TBD2 | Rout ed- BP | section 3.3 |
[ oo e e e e e e o - S +
| TBD3 | Local decap- BP | section 3.4 |
Fomm o - o m e e e e e e i e e ee oo S +
| TBD4 | BIER TE MPLS Encapsul ati on | section 3.3 |
F-- - - - o mm e e e e e e e e e e e e e oo o e e e e oo o +
| TBD5 | BI ER-TE Non- MPLS Encapsul ation | section 3.4 |
[ oo e e e e e e o - S +

Fi gure 3
2.2.1. The Routed-BP TLV

The Routed-BP TLV is defined to advertise a forward routed
BitPosition (BP). The informations are derived from Node BPs TLV and
Rout ed- BP Sub-TLV of 1S-1S (section 2.1 of [I-D.ietf-bier-te-isis])
and OSPF (section 2.1 of [I-D.ietf-bier-te-ospf]). According to

di fferent subdomain, the Routed-BP TLV may appear multiple tines.

The foll owi ng Routed-BP TLV is defined:

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| Type (TBD2) | Lengt h |
T S i o I R S S i it et EIE S R R S S e i i e e s
| sub-domain-id | BAR | I PA | Reserved |
R i i T i e e T ol EIE TRIE TR TR S S S S S e e o o i i T N R
| Bi t Position | BFR-id |
B T S i T s i i e e SEI S
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Fi gure 4
Type: TBD2, see | ANA Consi derations section.
Length: 2 octets.

Subdonmai n-id: Uni que value identifying the Bl ER-TE sub-domain, 1
octet.

BAR: A 1-octet field encoding the BIER Algorithm used to calcul ate
underlay paths to reach BFERs. Values are allocated fromthe "BIER
Al gorithms" registry which is defined in [ RFC38401].

IPA: A 1-octet field encoding the I1GP Algorithm used to either

modi fy, enhance, or replace the cal culati on of underlay paths to reach
BFERs as defined by the BAR value. Values are fromthe IGP Al gorithm
registry.

BitPosition: A 2-octet field encoding the BitPosition configured on a
BFR for a forward routed adjacency to a renmote BFR

BFR-id: A 2-octet field encoding the BFR-id of the renmpte BFR
2.2.2. The Local decap-BP TLV

The Local decap-BP TLV is defined to advertise a | ocal decap
BitPosition (BP). The informations are derived from Node BPs TLV and
Local decap-BP Sub-TLV of IS-IS (section 2.1 of
[I-D.ietf-bier-te-isis]) and OSPF (section 2.1 of
[I-D.ietf-bier-te-ospf]). According to different subdonmin, the

Rout ed- BP TLV may appear nultiple tines.

The foll owi ng Local decap-BP TLV i s defi ned:

0 1 2 3
01234567890123456789012345678901
R i i T i e e T ol EIE TRIE TR TR S S S S S e e o o i i T N R
| Type (TBD3) | Length |
R o o e e i i e S S S s T S S S S e e ik i e R
| sub-domain-id | BAR | I PA | Reserved |
T S i o I R S S i it et EIE S R R S S e i i e e s
| Bi t Position | Reserved |
B i aT T e e o S o S S S I T et sl o ST S S S S S S

Figure 5
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Type: TBD3, see | ANA Consi derations section
Length: 2 octets.

Subdomai n-i d: Uni que value identifying the Bl ER-TE sub-donain, 1
octet.

BAR: A 1-octet field encoding the BIER Al gorithm used to calcul ate
underl ay paths to reach BFERs. Values are allocated fromthe "Bl ER
Al gorithns" registry which is defined in [ RFC8401].

IPA: A l1-octet field encoding the I1GP Algorithm used to either

nmodi fy, enhance, or replace the cal cul ation of underlay paths to reach
BFERs as defined by the BAR value. Values are fromthe I GP Al gorithm
registry

Bit Position: A 2-octet field encoding the | ocal decap BitPosition
configured on a BFR

2.2.3. BIER-TE MPLS Encapsul ati on TLV

The Bl ER-TE MPLS Encapsul ation TLV is used in order to advertise MPLS
specific informations used for BIER-TE. |t MAY appear nmultiple
times. The informations are derived from Bl ER-TE MPLS Encapsul ati on
Sub- TLV of OSPF (section 2.3.1 of [I-D.ietf-bier-te-ospf]).

In sone environnent, each router allocates its |abels, and advertises
it to the controller.That solution is sinpler as the controller does
not need to deal with |abel allocation. |If the controller has to
deal with Label allocation , there needs to be a (global) range
carved out such there are no conflicts. W can avoid all that by
having the router allocate the BlIER Label range and advertise it to
the controller.

The following the BIER-TE MPLS Encapsul ati on TLV is defi ned:

3
6 345678901
B T i S i S i e s ik o i e s
| Length |
+ +
I Label |
i T i T o s oI I S S
Figure 6

Type: TBD4, see | ANA Consi derations section
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Length: 4.

Max SI: A 1l-octet field encoding the maxi mum Set Identifier(as
defined in [RFC8279]), used in the encapsulation for this BIER
subdonmain for this BitString | ength.

BS Len: A 4-bit field field encoding the Bitstring |length as per
[ RFC8296] .

Label : First |abel of the range, 20 bits. The |abels are as defined
[ RFC8296]. The 4 |leftnost bits MJST be ignored.

BS length in multiple MPLS Encapsul ati on TLV associated with the sane
Bl ER-TE i nformati on TLV MJST NOT repeat, otherwi se only the first
MPLS Encapsul ation TLV with such BS | ength MJST be used and any
subsequent MPLS Encapsul ation TLVs with the same BS | ength MJST be

i gnor ed.

2.2.4. BIER-TE Non- MPLS Encapsul ation TLV

The Bl ER- TE Non- MPLS Encapsul ation TLV is used in order to advertise
Non- MPLS encapsul ati on(e.g. ethernet encapsulation ) capability and
ot her associ ated paraneters of the encapsulation. |t MAY appear
multiple tines. The informations are derived from Bl ER- TE Non- MPLS
Encapsul ati on Sub-TLV of OSPF (section 2.3.2 of
[I-D.ietf-bier-te-ospf]).

The foll owi ng the Bl ER-TE Non- MPLS Encapsul ation TLV is defi ned:

0 1 2 3
012345678901234567890123 5678901
o e e e o e e e e e e e e e e e e e e e e e e e e e e e e e b -
| Type (TBDS) I Lengt h |
Fo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
| Max Sl | BS Len | BI FT-i d |
Fo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Figure 7
Type: TBD5, see | ANA Consi derations section
Lengt h: 4.
Max SI: A 1-octet field encoding the maxi mum Set |dentifier(as defined

in [ RFC8279]), used in the encapsulation for this Bl ER subdomain for
this BitString | ength.

Chen, et al. Expires 31 July 2026 [ Page 8]



I nternet-Draft BGP- LS extensions for BIER TE January 2026

The "BIFT-id range" is the set of 20-bit values beginning with the
BIFT-id and ending with (BIFT-id + (Max SlI)). A unique BIFT-id range
is allocated for each BitString |l ength and sub-domain-id. These
BIFT-id s are used for BIER forwardi ng as described in [ RFC8279]) and
[ RFC8296] .

Local BitString Length (BS Len): A 4-bit field encoding the Bitstring
| ength as per [RFCB296].

BI FT-id: A 20bit field encoding the first BIFT-id of the BIFT-id
range. The BIER-id are as defined in
[1-D.ietf-bier-Isr-non-npls-extensions].

3. | ANA Consi derations
I ANA maintains a registry group called "BGP-LS NLRI and Attribute
TLVs" in the "Border Gateway Protocol - Link State (BGP-LS)
Par armet ers" regi stry group.

The foll owi ng TLV codepoints are suggested (for early allocation by

| ANA) :
[ sl el et
| Code Point | Descri ption | Value defined in |
| TBD1 | Li nk- BP | this docunent |
R o e e e e e e e e e e e o m o o e e e e oo oo +
| TBD2 | Rout ed- BP | this docunent |
S TR . +
| TBD3 | Local decap- BP | this docunent |
S ISRy S IR +
| TBD4 | Bl ER- TE MPLS Encapsul ati on | this docunent |
R o e e e e e e e e e e e o m o o e e e e oo oo +
| TBD5 | BIER-TE Non- MPLS Encapsul ation | this document |
S TR . +
Table 1

4. Security Considerations

Procedures and protocol extensions defined in this docunent do not

af fect the BGP security nodel. See the "Security

Consi derations"section of [RFC4271] for a discussion of BGP security.
Security considerations for acquiring and distributing BGP-LS
informati on are discussed in [ RFC9552].
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