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Abst r act

Bit Index Explicit Replication (BIER) is an architecture that

provi des optimal nulticast forwardi ng through a "Bl ER domai n" wit hout
requiring internediate routers to maintain any multicast rel ated per-
flow state. BIER also does not require any explicit tree-building
protocol for its operation. A nmulticast data packet enters a BIER
domain at a "Bit-Forwarding Ingress Router" (BFIR), and | eaves the

Bl ER domain at one or nore "Bit-Forwarding Egress Routers" (BFERs).
The BFIR router adds a BIER header to the packet. The BI ER header
contains a bhitstring in which each bit represents exactly one BFER to
forward the packet to. The set of BFERs to which the mnulticast
packet needs to be forwarded is expressed by setting the bits that
correspond to those routers in the Bl ER header.

BGP Link-State (BGP-LS) enables the collection of various topol ogy

i nformati ons fromthe network, and the topology informations are used
by the controller to calculate the fowarding tables and then
propagate themonto the BFRs(instead of having each node to cal cul ate
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 the BIER i nformations.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.
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1.

1.

I nt roducti on

Bit Index Explicit Replication (BIER) is an architecture that

provi des optimal nulticast forwarding through a "Bl ER domai n" wit hout
requiring internediate routers to maintain any nulticast rel ated per-
flow state. BIER also does not require any explicit tree-building
protocol for its operation. A multicast data packet enters a BIER
domain at a "Bit-Forwarding Ingress Router" (BFIR), and | eaves the

Bl ER domain at one or nore "Bit-Forwarding Egress Routers" (BFERs).
The BFIR router adds a BIER header to the packet. The BI ER header
contains a bitstring in which each bit represents exactly one BFER to
forward the packet to. The set of BFERs to which the multicast
packet needs to be forwarded are expressed by setting the bits that
correspond to those routers in the Bl ER header.

The BGP-LS address-fam |y/sub-address-fam |y have been defined to
allow BGP to carry Link-State informations. This docunment specifies
extensions to the BGP Link-state address-fanily in order to advertise
Bl ER-specific informations, Sinmilar to BGP-LS Advertisenment of |GP
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
Requirenents for the PCEP.))then can learn the BIER i nformations in
the "northbound" direction and cal cul ate BIRT/BIFT and then propagate
them onto BFRs (instead of having each BFR to calculate on its own),
and that can be for both inter-as and intra-as situations.

1. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI 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] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

BGP- LS Extensions for BIER

[ RFC8279] defines the BFR - A router that supports BIER is known as a
"Bit-Forwarding Router"(BFR), and each BFR MJST be assignhed a "BFR-
Prefix". A BFR s Prefix MJST be an I P address (either |1Pv4 or |Pv6)
of the BFR, and MJUST be uni que and routable within the Bl ER domain as
described in section 2 of [RFC8279], and then external conponent
(e.g., acontroller) need to collect BIER i nformati ons of BIER
routers are associated with the BFR-Prefix in the "northbound”
direction within the BlI ER domai n.
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Gven that the BIER informati ons are associated with the prefix, the
Prefix Attribute TLV [ RFC9552] can be used to carry the BIER
informations. The new Prefix Attribute TLVs are defined for the
encodi ng of BIER infornmations.

2. 1. Prefix Attributes TLVs

The following Prefix Attribute TLVs are defi ned:

=+t - ———————————+d—————————————+
| Type | Descri ption | Section |
B bbbl oo s e s s ool e
| TBD1 | Bl ER i nf or mati on | section 3.2 |
+------ I T il F-- - - - - - +
| TBD2 | Bl ER MPLS Encapsul ati on | section 3.3 |
+------ I T L i +
| TBD3 | BIER non- MPLS Encapsul ation | section 3.4 |
+------ I T I i +

Table 1: The new Prefix Attribute TLVs

2.2. The BIER information TLV
A new Prefix Attribute TLV (defined in [RFC9552] is defined for
distributing BIER informations. The new TLV is called the BIER
informati on TLV. The BIER information TLV may appear nultiple tines.

The following BIER information TLV is defi ned:
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+oN

0
012345678 1234567890123
e S S e s s s o B i R R R S i it st SR SR SR
I Typ
+- +-
I
+-

|
+-
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+-
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e i i i S i i
subdomai n-id | BFR-1 D | Reserved
i T o T T i T A S S S T

BAR | I PA | Reserved |
i T S S S T i T i I S I S S
Figure 1: The BIER i nformation TLV

Type: A 2-octet field with value TBD, see | ANA Consi derations
secti on.

Length: 2 octets.

Subdomai n-i d: Uni que val ue identifying the Bl ER sub-donain, 1 octet.
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BFR-ID: A 2-octet field encoding the BFR-ID, as docunented in

[ RFC8279]. If the BFR-IDis zero, it means, the advertising router
is not advertising any BIER-id.In sone environnent, BFR-ID can be
configured by NMS, The BFR-1D should be sent to a controller.

BAR: A 1-octet field encoding the BIER Algorithm used to calcul ate
underl ay paths to reach BFERs. Values are allocated fromthe "BIER
Al gorithns" registry which are defined in [ RFC8401], [RFC8444]and
[1-D.ietf-bier-ospfv3-extensions].

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

nmodi fy, enhance, or replace the cal culation of underlay paths to reach
BFERs as defined by the BAR value. Values are fromthe "IGP

Al gorithnt' registry.

Reserved: MUST be 0 on transm ssion, ignored on reception. May be
used in future versions.

2.3. The BIER MPLS Encapsul ation TLV

The Bl ER MPLS Encapsul ation TLV is used in order to advertise MPLS
specific informations used for BIER It MAY appear multiple tines.

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. |[|f 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 BIER Label range and advertise it to
the controller.

The following the BI ER MPLS Encapsul ati on Sub-TLV is defi ned:

B b i T S e

Reser ved |

B s o T o i R R S i ik i Sh SRR N S
Figure 2: The BI ER MPLS Encapsul ati on TLV
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Type: A 2-octet field with value TBD, see | ANA Consi derations
section.
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Length: 2 octets.

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.

Label: First |abel of the range, 20 bits. The l|abels are as defined
in [ RFC8296] .

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

BS length in multiple BIER MPLS Encapsul ati on Sub- TLV associated with
the sane Bl ER Sub- TLV MJST NOT repeat, otherwi se only the first BIER
MPLS Encapsul ati on Sub-TLV with such BS | ength MJST be used and any
subsequent BI ER MPLS Encapsul ati on Sub-TLVs with the sane BS | ength
MUST be i gnor ed.

2.4. The BI ER non- MPLS Encapsul ati on TLV
The Bl ER non- MPLS Encapsul ation TLV is used in order to advertise
non- MPLS encapsul ation(e.g. ethernet encapsulation ) capability and
ot her associ ated paraneters of the encapsul ation.lt MAY appear
mul tiple tines.

The foll owi ng the BI ER non- MPLS Encapsul ati on Sub-TLV is defi ned:

+ ON
+ O w

789012 6 789
e i e +- 4o +- +-

—+ w
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- = 4=
ength
+ + B i T S S S s
| Bl FT-id |
e C R i T S N N SR R
Reser ved |
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Figure 3: The BIER non- MPLS Encapsul ation TLV
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Type: A 2-octet field with value TBD, see | ANA Consi derations
section.

Length: 2 octets.
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.
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BIFT-id: A 20 bit field encoding the first BIFT-id of the BIFT-id
range.

The "BIFT-id range" is the set of 20-bit val ues beginning with the
BIFT-id and ending with (BIFT-id + (Max SlI)). A unique BIFT-id range
is allocated for each BitString |length and sub-donain-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 [RFCB8296].

Reserved: SHOULD be set to 0 on transm ssion and MJST be ignored on
reception.

3. Equivalent 1S 1S BIER TLVs/ Sub-TLVs

This section illustrates the IS-1S Bl ER Ext ensions Sub-TLVs/ Sub- Sub-
TLVs mapped to the ones defined in this docunent.

The following table illustrates for each BGP-LS TLV, and its
equi val ence in I S-1S.

| Description | IS-1S TLV/ | Ref erence |
| | Sub-TLV | |
[ et ————— L —p——_———————— e p—p—_——
| Bl ER | BIERinfo | [ RFC8401] |
| information | Sub-TLV | |
I I Fo e e eemeeeeieeieeccicemeaccneaaaas +
| BIER MPLS | BIER MPLS | [ RFC8401] |
| Encapsul ati on| Encapsul ati on| |
| | Sub-Sub-TLV | |
. . O +

| Bl ER non- MPLS| Bl ER non- MPLS| [ | -D. i etf-bier-Isr-non-npls-extensions]|
| Encapsul ati on| Encapsul ati on| |
| | Sub-Sub-TLV | |

Table 2: 1S-1S BI ER Extensi ons Sub- TLVs/ Sub- Sub- TLVs
4. Equi val ent OSPFv2/ CSPFV3 Bl ER TLVs/ Sub- TLVs

This section illustrates the Bl ER Extensions TLVs/ Sub-TLVs napped to
the ones defined in this docunent.
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The following table illustrates for each BGP-LS TLV, and its
equi val ence i n OSPFv2/ CSPFV3.

B Sl e e e el

| Description | OSPFv2/ OSPFV3]| Ref er ence |

| | sub-TLV/ Sub- | |

| | Sub-TLV | |

R ety g —_—————r— e {eejee syt o}

| Bl ER | BIER Sub-TLV| [ RFC8444] , |
I

| information |[I-D.ietf-bier-ospfv3-extensions] |

. . T +
| BIER MPLS | BIER MPLS |[RFCB8444], |
| Encapsul ati on| Encapsul ation|[Il-D.ietf-bier-ospfv3-extensions] |
| | Sub-TLV | |
S S o e m e e e e e e e e e e e e mo oo +

| Bl ER non- MPLS| Bl ER non- MPLS| [| -D. i etf-bier-Isr-non-npls-extensions]|
| Encapsul ati on| Encapsul ati on| |
| | Sub-TLV | |

Tabl e 3: OSPFv2/ OSPFV3 Bl ER TLVs/ Sub- TLVs
5. | ANA Consi derati ons
| ANA naintains a registry group called "Border Gateway Protocol -
Link State (BGP-LS) Parameters"” with a registry called "BG-LS NLRI

and Attribute TLVS". The follow ng TLV codepoints are suggested (for
early allocation by | ANA):

| Code Point | Descri ption | Value defined in |
[ gy p—p—p—p———————————(———————————(———_ Ll —p——(—————r L
| TBD1 | BI ER i nformati on | this docunent |
S TR O +
| TBD2 | Bl ER MPLS Encapsul ati on | this docunent |
S ISRy T T e IR +
| TBD3 | BIER non- MPLS Encapsul ation | this docunent |
R o e e e e e e e e m o o e e e e oo oo +

Table 4: The new Prefix Attribute TLVs
6. Security Considerations

Procedures and protocol extensions defined in this docunent do not
affect 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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8.

8.

The TLVs introduced in this docunent are used to propagate the Bit

I ndex Explicit Replication (BIER) defined in [RFC8401], [RFC8444] ,
[1-D.ietf-bier-ospfv3-extensions], and
[I-D.ietf-bier-Isr-non-npls-extensions]. These TLVs represent the
bier informati on associated with the prefix. It is assuned that the
| GP instances originating these TLVs will support all the required
security and authentication mechanisnms in [ RFC3401], [ RFC8444],
[1-D.ietf-bier-ospfv3-extensions] ,and
[I-D.ietf-bier-lsr-non-npls-extensions] in order to prevent any
security issues when propagating the TLVs into BGP-LS. The
advertisement of the link attribute information defined in this
docunent present no additional risk beyond that associated with the
existing link attribute informations already supported in [ RFC9552].
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