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Abst ract

Mul ti-Protocol BGP (MP-BGP) has support for distributing next-hop
information for multiple address fam lies using one AFI/SAFI Network
Layer Reachability Information (NLRI). [RFC5549] specifies the

ext ensi ons necessary to allow advertising |Pv4 NLRI or VPN-1Pv4 NLR
with a Next Hop address that belongs to the | Pv6 protocol. Whiile the
next-hop info is learnt via MP-BGP, certain procedures are needed to
enable traffic forwarding. This docunent describes Pl M extensions
and the use-cases for nulticast forwarding in various scenari os.

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 docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments 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 January 1, 2018.
Copyright Notice

Copyright (c) 2017 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

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

This docunment may contain material from | ETF Docunents or | ETF
Contri butions published or made publicly avail abl e before Novenber
10, 2008. The person(s) controlling the copyright in some of this
material may not have granted the I ETF Trust the right to allow

nodi fications of such material outside the | ETF Standards Process.
Wt hout obtaining an adequate |icense fromthe person(s) controlling
the copyright in such materials, this document may not be nodified
outside the | ETF Standards Process, and derivative works of it may
not be created outside the | ETF Standards Process, except to format
it for publication as an RFC or to translate it into | anguages other
than Engli sh.
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1. Introduction

Fi gure 1: Exanpl e Topol ogy

. + . +
I I I I
| Routerl 1::1/64 1::2/64 Router?2 [
10.1.1.1/32--+ e 11--------- | +-+Pl M recei ver
[ 1.1.1.1/24 1.1.1.2/24 [
I + + I
I I I I
. + . +

Whi |l e use of MP-BGP along with [ RFC5549] enabl es one routing protoco
session to exchange next-hop info for both I Pv4 and | Pv6 prefixes,
forwardi ng pl ane needs additional procedures to enable forwarding in
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dat a- pl ane. For exanple, when a IPv4 prefix is |earnt over |Pv6
next - hop, forwardi ng pl ane resol ves the MAC- Address (L2-Adjacency)
for 1Pv6 next-hop and uses it as destination-nac while doing inter-
subnet forwarding. Wile it’s sinple to find the required

i nformati on for unicast forwarding, nulticast forwarding in sane
scenari o poses additional requirenments.

Multicast traffic is forwarding on a tree build by multicast routing
protocols such as PIM Milticast routing protocols are address

fam |y dependent and hence a systemenabled with | Pv4 and | Pv6

mul ticast routing will have two Pl M sessions one for each of the AF
Al so, Multicast routing protocol uses Unicast reachability
information to find uni que Reverse Path Forwardi ng Nei ghbor. Further
it sends control nessages such as PIMJoin to formthe tree. Now
when a Pl Mr4 session needs to initiate new nmulticast tree in event of
di scovering new receiver It consults Unicast control plane to find
next-hop information. Wile this nmulticast tree can be Shared or
Shortest Path tree, PIM/4 will need a Pl M4 neighbor to send join.
However, the Unicast control plane can provide |IPv6 next-hop as
expl ai ned earlier and hence we need certain procedures to find
correspondi ng Pl M4 nei ghbor address. This address is vital for
correct prorogation of join and furthernore to build nulticast tree.
Thi s docunent describes various approaches along with their use-cases
and pros-cons.

In exanmpl e topol ogy, Routerl and Router2 are Pl W4 and Pl M6

nei ghbors on Interface 11. Router2 leanrns prefix 10.1.1.1/32’s
next-hop as 1::164 on Interface |1 as advertised by Routerl using BGP
IPV6 NLRI.But in order to send (10.1.1.1/32, multicast-group) Pl MW4
join on Interface |1, Routerl needs to find corresponding Pl M4

nei ghbor. I n case there are multiple Pl M4 neighbors on sane
Interface |1, problemis aggravated.

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in BCP 14, RFC 2119

[ RFC2119].

2. Solution

A PIMrouter can advertise its locally configured | Pv6 addresses on
the interface in PIM/4 Hell o nessages as per RFC4601 section 4. 3. 4.
Sane applies for IPv4 address in PIM/6 Hello. PIMw Il keep this
info for each nei ghbor in Neighbor-cache along with DR-priority,

hold-tine etc. Once IPv6 Next-hop is notified to PIM/4, it will [ook
i nto neighbors on the notified RPF-interface and find Pl M4 nei ghbor
advertising sane | Pv6 | ocal address in secondary Neighbor-list. If
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5.

5.

such a match is found, that particular neighbor will be uses as |Pv4
RPF- Nei ghbor for initiating upstream join.

This nethod is valid for networks enabled with PIM4 and Pl M/6 both
as well for the networks enabled with only PIM/4 with | Pv6 BGP
session or PIM/6 with | Pv4 BGP session. This nethod does’t required
any additional config changes in the network.

Security Considerations

There are no new security considerations.
| ANA Consi derations

There are no | ANA consi derations.
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