Net wor k Wor ki ng G oup F. Duan

I nternet-Draft B. Song
I ntended status: Standards Track S. Chen
Expires: 20 January 2026 Huawei Technol ogi es

19 July 2025

Sinplified MPN for BIER and IR
dr aft - duan- bess-sinplified-nvpn-for-bier-and-ir-04

Abst ract

Per RFC6513 and RFC6514, seven MCAST-VPN NLRI s and rel evant
procedures are defined to build multicast forwarding tree over the
service provider backbone. RFC8556 introduces that MVPN can use BI ER
as PVBI tunnel to performoptinmal multicast forwarding. However, the
conplicated NLRI exchange and the switching froml-PMSI to S PMS
tunnel is not necessary for BIER and IR tunnel. The architectura
advant ages of BIER and IR cannot be fully utilized. Therefore, a new
simplified MVPN for BIER and IR is proposed to substitute current
NLRI s exchange and procedures. This docunment would |like to discuss
the value of the MVPN sinplification and provi de suggestive sol ution

Requi renent s 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] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

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 (IETF). 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 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 20 January 2026
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Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents 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. I nt roduction

In [ RFC4364], I P Virtual Private Networks (VPNs) are proposed to
forward unicast traffic fromone VPN site to another. Afterwards,

[ RFC6037] firstly conbined VPN with IP Milticast and multicast
forwarding tree can be built over the provider backbone. PIMwas the
only protocol to establish PMSI tunnels. [RFC6513] and [ RFC6514]
then i nproved the MVPN procedure. On the one hand, nore flexible
tunnel type such as P2MP and IR are specified. On the other hand,
seven MCAST-VPN NLRIs are defined to advertise the information of
MVPN nenbers, tunnels, source |location and join/prune nessages. MPN
solutions usually started with instantiate inclusive PVSI to build
the multicast distribution trees over the provider network.

In order to optimze the bandwidth utilization of the provider

backbone network, S-PMSI A-D Route is designed so that selective
mul ti cast can be perfornmed when the traffic of (G S, C G exceeds the
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preset threshold. Switching froml-PMSI to S-PMSI is an inevitable
action for selective multicast when the tunnel type is niDP or RSVP-
TE. Because new underl ay tunnel establishing procedures are
necessary for these two tunnels. The switching results in the
conplicated NLRI exchangi ng procedures.

[ RFC8556] introduces that MVPN can use BIER to conduct optinma

mul ticast forwarding. The conplicated NLRI exchangi ng procedures are
still maintained while those are unnecessary for BIER and | ngress
Replication Tunnel. There are several problens in current MWPN
procedur es:

a. Even though per-flow nulticast state is not maintained in the P
routers, ingress root PE still follows the traditional process of
buil ding nmulticast tunnel. Root PE also needs to check whet her
the amobunt of nulticast flow exceeds the preset threshold at any
time so that it can initiate the switching froml-PMSI to S-PMSI.
The exchange of control-plane and data-plane are still very
compl i cat ed.

b. There are two types of NLRIs involved in the process of
custoner’s routes advertisenent. Besides, four types of NLRIs
are |l everaged to collect tunnel informations. The exchange of
NLRI s between each router is conplicated.

The architectural advantages of BIER and IR are that they can
intrinsically support explicit tracking at the ingress PE. \Wen LDP
and RSVP-TE tunnel s are depl oyed, new MPLS | abels or Opaque value are
assi gned al ong each branches of the multicast tunnels when the S-PMS
tunnels are initialized, which nmeans new forwardi ng table are
constructed al ong each relevant routers. Wen underlay tunnel is
BIER or IR, S-PMSI tunnel can directly use the sane forwardi ng table
of I-PMSlI tunnel on each router. The only way to differentiate these
two tunnels is explicit tracking. Inress PE use explicit tracking to
specify different |leaves in the nulticast packet. Each |eaf PE of
BIER and IR is globally unique fromthe perspective of ingress PE
Therefore, S-PMsSI tunnel can be constructed directly at first and
switching froml-PMSI to S-PMSI tunnel will no | onger needed

On the other hand, segnment routing is widely discussed and

i mpl ement ed nowadays and it is regarded as a sinplification of MPLS
SR-MPLS, SR-BIER and SR-1R are sinplification of existing tunnel
types in a sense. Wth SR, current MVPN architecture and NLR
exchanges seemto be too heavy. Under these circunstances, a light-
wei ght architecture of MVPN needs to be considered. In that way, the
feature of explicit tracking can also be fully utilized.
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One possible method is proposed in this docunment to sinplify the MVPN
procedure for BIER and IR There would be no inclusive PVSI tunnel
Two new mul ticast routes and procedures are proposed to substitute
the existing seven NLRIs.

2. Term nol ogy

The term nol ogy used in this docunent is the term nol ogy defined
i n[ RFC6513], [RFC6514] and [ RFCB8556] .

For conveni ence of description, the abbreviations used in this
docunent is |listed bel ow.

NLRI: Network Layer Reachability Informtion
UVH. Upstream Mul ticast Hop

PMVMSI: P-Miulticast Service Interface

VPN Virtual Private Network

MVPN:  Mul ticast VPN

RD: Route Distinguisher

IR Ingress Replication

3. Specification

3.1. Sinplification of Type 1 and 3 NLR

Type 1 and 3 NLRIs may be replaced by the eligible UV route. The
eligible UMW route was initially introduced in [ RFC6513]. It
contains Source AS Extended Conmunity and VRF Route |nport Extended
Comunity. In this document, MsS-I1D and BIER attributes are added
into the eligible UMW route so that type 1 and 3 NLRIs are no | onger
needed. When the leaf PE receives the eligible Uw routes, it wll
import the unicast route into its local instance. Sinmultaneously,
the M5-ID will be used to generate the correspondence between the M-
id and | ocal instance. When the |eaf PE receives the join or prune
messages, it will find the nmulticast source or RP in the unicast
routing-table of corresponding instance. The underlay BIER attribute
of the unicast route will be used.
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e m m e e e e e e e e e e e e e e e e e e e e e ee— oo - +
| MS-1D (4 or 16 octets) |
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 me— o +
| Sub-domain ID (2 octets ) |
e m m e e e e e e e e e e e e e e e e e e e e eeee—oo s +
| BFRID (2 octets ) I
e m m e e e e e e e e e e e e e e e e e e e e e ee— oo - +

Figure 1: New MVPN Eligi ble UVH Route
3.2. Sinmplification of Type 4, 6 and 7 NLRI's

When | eaf PE receives ignp nenbership report or pimjoin nmessages, it
wi |l check whether the sub-donain-id inside the BIER attribute of the
unicast route is sane as its local sub-domain-id. |If the two IDs are
sane, leaf PE will advertise a BGP multicast route to root PE. The
BGP multicast route is proposed in this docunent to replace Type 4, 6
and 7 NLRI. It contains RD, originator IP, source address and group
address. Additionally, it includes one-octet field called 'Flag' .
Flag is used to distinguish (CG*,GQ@ Join, (CGS, GG Join and

(GS CGrpt) Prune. The route al so includes BlIER sub-domain-id and
BFR-id of |eaf PE. The conventional Join and Prune of c-multicast
route are substituted by the update and withdraw of this BGP

mul ti cast route. Moreover, Source AS Extended Community and VRF
Route I nport Extended Community are also carried by the BGP nulticast
rout e.

. +
| RD (8 octets) |
T e +
| Source Address (4 or 16 octets, 0 to 32 / 128)|
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 me— o +
| Goup Address (4 or 16 octets, 0 to 32 / 128) |
. +
| Flag (1 octet) |
T e +
| Oiginating Router’s IP Addr (4 / 16 octets) |
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 me— o +
| Sub-domain ID (2 octets ) |
Fe e e i e e iieiiieaieciaeaascciassasseaaaaans +
| BFRID (2 octets ) I
T e +

Figure 2: New BGP Miulticast Route
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4.

9.

Segnent ati on scenario
Adaption about Inter-AS |I-PVSl A-D route has not been mentioned yet.
We are working on solution for tunnel segnentation scenario and
rel evant solutions will be updated in |ater version.

Back conpatibility

Back conpatibility is a significant issue and will be discussed in
the future.

Security Considerations

/1 TODO

I ANA Consi derations
/1 TODO
Acknowl edgenent s

/1 TODO
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