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Abst ract

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 nulticast 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 BI ER 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 is expressed by setting the bits that
correspond to those routers in the Bl ER header.

Thi s docunent specifies extensions to the BGP Link-state address-
famly in order to advertising BIER information.

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 http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted 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 Septenber 7, 2016
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Copyright Notice

Copyright (c) 2016 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these documents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

Bit Index Explicit Replication (BIER) is an architecture that

provi des optimal nulticast forwarding through a "Bl ER domai n* wi t 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 nulticast data packet enters a BIER
domain at a "Bit-Forwarding Ingress Router"” (BFIR), and | eaves the

Bl ER domain at one or nore "Bit-Forwardi ng Egress Routers" (BFERs).
The BFIR router adds a BI ER 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 nulticast
packet needs to be forwarded is expressed by setting the bits that
correspond to those routers in the Bl ER header.

Thi s docunment specifies extensions to the BGP Link-state address-
famly in order to advertising BlIER-specific. An external conponent
(e.g., a controller) then can collect BIER information in the

"nort hbound" direction within the Bl ER donain.
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2.

3.

Conventions used in this docunent

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in RFC2119.

BGP- LS Extensions for BIER

Each BFR MJST be assigned a "BFR-Prefix". A BFR s BFR-Prefix MJST be
an | P address (either IPv4 or |IPv6) of the BFR, and MJST be uni que
and routable within the BIER domain as described in section 2 of
[I-D.ietf-bier-architecture], and then external conponent (e.g., a
controller) need to collect BIER information of BIER routers are
associated with the BFR-Prefix in the "northbound" direction within

t he BI ER domai n.

G ven that the BIER information is associated with the prefix, the
BGP-LS Prefix Attribute TLV [I-D.ietf-idr-1s-distribution] can be
used to carry the BIER information. A new Prefix Attribute TLV and
Sub- TLV are defined for the encoding of BIER information.

1. The BIER TLV

A new Prefix Attribute TLV (defined in [I-D.ietf-idr-Is-distribution]
is defined for distributing BIER information. The new TLV is called
the BIER TLV. The BIER TLVs nmy appear nultiple tines.

The following BIER TLV is defi ned:

0 1 2 3
01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
[ Type [ Lengt h [
B e i i e o e e S T S e e s i i TR S
[ reserved | subdonumin-id [ MT-1 D [ BSL |
B e o i T o S e i T e e e S i s ot o S R TR S
| BFR-i d |

B i S S S i i T S N S

[ Sub-TLVs (vari abl e)

+_ -

—_

Figure 1

Type: TBD.
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Length: 2 octet.
Subdomai n-id: Uni que value identifying the Bl ER sub-domain, 1 octet.

MI-1D: Multi-Topology ID that identifies the topology that is
associated with the Bl ER sub-donmain.1 octet.

BitString Length (BS Len): A 1 octet field encoding the supported
BitString length associated with this BFR-prefix. This field are
specified in section 3 of [I-D.ietf-bier-architecture].Gven that the
bier router can support BSL values set, this field encoding the BSL
val ues set that BIER routers supported.

BFR-id: A 2 octet field encoding the BFR-id, as docunented in
[I-D.ietf-bier-architecture]. If the BFR-id is zero, it neans, the
advertising router is not advertising any Bl ER-id.

If multiple BIER Sub-TLVs are present, all having the sane BS Length
and Subdomai n-id val ues, first one MJUST be used and subsequent ones
MUST be i gnor ed.

3.1.1. The BIER MPLS Encapsul ati on Sub-TLV

The BI ER MPLS Encapsul ation Sub-TLV is a sub-TLV of the BIER TLV.

Bl ER MPLS Encapsul ati on Sub-TLV is used in order to advertise MPLS
specific information used for BIER It MJST appear multiple times in
the BIER TLV as described in [I-D.ietf-bier-ospf-bier-extensions]

The followi ng the BIER MPLS Encapsul ati on Sub-TLV is defi ned:

0 1 2 3
01234567890123456789012345678901
B T i S S i S T h T i S S S S e
| Type | Length |
B E e r e s i s i o T T s S S S S 2
| Lbl Range Size | Label Range Base [
B i s T T S T et S S T S I T s sl s ol ST S S S
| BS Length | Reserved |
B T i S S i S T h T i S S S S e

Fi gure 2
Type: TBD.

Length: 2 octet.
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Label Range Size: A 1 octet field encoding the | abel range size of
the | abel range. It MJIST be greater than 0, otherw se the TLV MJST
be ignored.

Label Range Base: A 3 octet field, where the 20 rightnost bits
represent the first label in the |abel range.

BS Length: Bitstring length for the label range that this router is
advertising per [I-D.ietf-bier-npls-encapsulation]. 1 octet.The
values allowed in this field are specified in section 3 of
[I-D.ietf-bier-npls-encapsul ation].

The "l abel range" is the set of |abels beginning with the |abel range
base and ending with (label range base)+(label range size)-1. A

uni que | abel range is allocated for each BitStream | ength and Sub-
domai n-1D. These label is used for BIER forwarding as described in
[I-D.ietf-bier-architecture] and

[I-D.ietf-bier-npls-encapsul ation].Label ranges within the sub-TLV
MUST NOT overl ap, otherw se the whole sub-TLV MJST be di sregarded

BS Iength in nultiple BIER MPLS Encapsul ati on Sub-TLV inside the sane
Bl ER Sub- TLV MUST NOT repeat, otherwi se only the first BIER MPLS
Encapsul ati on Sub-TLV with such BS | ength MUST be used and any
subsequent BI ER MPLS Encapsul ati on Sub-TLVs with the same BS | ength
MUST be i gnored.

3.2. The BIER-TE TLV

This TLV is used to collect BIER-TE i nformation in the "northbound”
direction within the Bl ER-TE donmi n.

The section will be added in next version
4. | ANA Consi derations

Thi s docunent requests assigning code-points fromthe registry for
the new Prefix Attribute TLV and Sub- TLV.

S Fom e e e oo S +
| TLV Code Point | Description | Value defined
e e e e oo o e oo o e e e oo - +
| 1158( reconmend ) | BIER | this docunent
) B ) +

Table 1: The new Prefix Attribute TLV
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oo o oo oo +
| Sub-TLV | Descri ption | Val ue |
| Code Point | | |
S Fom e e e e e e e e e m oo oo S +
| 1 ( recommend) | BIER MPLS Encapsul ation | this docunent |
oo o e e oo +

Tabl e 2: The new Prefix Attribute Sub-TLV
5. Security Considerations

Procedures and protocol extensions defined in this docunent do not
af fect the BGP security nodel. See [RFC6952] for details.
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