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Abst ract

A Point-to-Miltipoint (P2MP) Tree in a Segnent Routing domain carries
traffic froma Root to a set of Leaves. This docunent describes

ext ensi ons to BGP encodi ngs and procedures for P2MP trees and | ngress
Replication used in BG/ MPLS I P VPNs and Et hernet VPNs in a Segnent
Rout i ng donai n.

Requi renment s Language

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

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 docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents 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."
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1. Introduction

Multicast in MPLS/BGP | P VPNs [ RFC6513] and BGP Encodi ngs and
Procedures for Miulticast in MPLS/BGP I P VPNs [ RFC6514] specify
procedures that allow a Service Provider to provide Milticast VPN
(MVPN) service to its custonmers. Milticast traffic froma custoner
is tunnel ed across the service provider network over Provider Tunnels
(P-Tunnel s). P-Tunnels can be instantiated via different
technol ogi es. A service provider network that uses Segnent Routing
can use a Point-to-Miltipoint (SR P2MP) tree
[1-D.ietf-pimsr-p2np-policy] or P2MP Ingress Replication to
instantiate P-Tunnels for MPN. SR P2MP P-Tunnel s can be realized
both for SR-MPLS [ RFC8660] and SRv6 [ RFC8986] [ RFC8754] .

In a Segnent Routing network, a P2MP tree allows efficient delivery
of traffic froma Root to set of Leaf nodes. A SR P2MP tree is
defined by a SR P2MP Policy and instantiated via a a controller such
as a Path Conputation Element (PCE). A P2MP Policy consists of a
Root, a Set of Leaf Nodes and a set of candidate paths with optiona
set of constraints and/or optinization objectives to be satisfied by
the P2MP tree. A unique ldentifier, called Tree-SID, is associated
with a P2MP tree. This Tree-SID can be an MPLS | abel or an | Pv6
addr ess.

Thi s docunent describes extensions to BGP Aut o-Di scovery procedures
specified in [ RFC6514] for SR P2MP P-Tunnels. Use of PIMfor Auto-
Di scovery is outside scope of this docunent. Support for custoner
BIDDR-PIMis outside the scope of this docunent.

For BGP MPLS Ethernet VPN specified in [RFC7432] and extensions to
thi s docunent, P-Tunnels are advertised for handling nulti-
destination traffic. These P-Tunnels can be realized by SR-MPLS or
SRv6 P2MP trees. SRv6 P2MP trees can al so be used to support
Multicast in Network Virtualization over Layer 3 [ RFC8293].

The reader is expected to be famliar with concepts and term nol ogy
of [ RFC6513], [RFC6514] and SR P2MP drafts.
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SR P2MP P- Tunnel s

For MVPN or EVPN, Provider Edge(PE) routers steer custoner traffic
into a P-Tunnel that can be instantiated by a SR-MPLS or SRv6 P2MP
trees. A SR P2MP tree is defined by a SR P2MP policy
[1-D.ietf-pimsr-p2nmp-policy].

G ven a Candidate Path of a SR P2MP policy, a controller conputes and
instantiates the SR P2MP tree instance on the nodes that are part of
the tree by stitching Replication segnents [ RFC9524] at Root, Leaf
and internediate replication nodes. Tree-SID is an unique identifier
for the tree. A Replication segnent of a SR P2MP tree can be
initiated by various methods (BGP, PCEP, others) which are outside
the scope of this docunent.

PE routers interact with controllers to create, nodify and del ete SR
P2MP Pol i ci es using various nethods (BGP, PCEP, etc.) which are
outside the scope of this docunent. A PE router is a Path
Conputation dient (PCC) when PCE is used as a controller

The Root of a P2MP tree inposes the Tree-SID to steer the customner
payl oad into the P2MP tree. Provider (P) routers replicate custoner
payl oad, using Replication segnents, towards the Leaf nodes of the
P2MP tree. Leaf nodes of the P2MP tree deliver the custoner payl oad
after disposing the Tree- Sl D

An Ingress PE can deliver payload to egress PEs of the service using
Ingress Replication. This payload is encapsulated in SR-MPLS or SRv6
and replicated to each egress PE.

PMSI Tunnel Attribute for SR P2MP

BGP PVl Tunnel Attribute (PTA) is defined in [RFC6514] to identify
the P-Tunnel that is used to instantiate a Provider Milticast Service
Interface (PMSlI). The PTA is carried in Intra-AS |I-PMSI, Inter-AS

| -PMSI, Selective PMSI, and Leaf Auto-Discovery routes.
A P2MP tree PTA is constructed as specified bel ow

* Tunnel Type: Fromthe "P-Milticast Service Interface Tunnel (PMS
Tunnel ) Tunnel Types" registry

- 0x0C for SR-MPLS P2MP Tree
- TBD for SRv6 P2MP Tree

* Flags: See Section 4 for use of "Leaf Info Required bit".
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* MPLS Label: See Section 3.1

*  Tunnel ldentifier: The SR P2MP P-Tunnel is identified by <Tree-ID
Root > wher e,

- Tree-IDis a 32-bit unsigned value that identifies a unique
P2MP tree at a Root.

- Root is an IP address identifying the Root of a P2MP tree.
This can be either an IPv4 or | Pv6 address. The address type
can be inferred fromthe PTA | ength.

When a P-Tunnel is non-segnented, the PTA is created by PE router at
the Root of a SR P2MP tree. For segnmented P-Tunnels, each segnent
can be instantiated by a different technology. |If a segnent is
instantiated using P2MP tree, the router at the root of a P2MP tree
creates the PTA

3.1. MPLS Labe

[ RFC6514] allows a PE to aggregate two or nore MVPNs onto one

P- Tunnel by advertising the same P-Tunnel in PTA of Auto-Discovery
routes of different MVPNs. This section specifies howthe "MPLS
Label " field of PTAis filled to provide a context bound to a
specific MVPN. For EVPN considerations, see SR P2MP Trees for EVPN
secti on.

3.1.1. SR-MPLS

When a SR P2MP P-Tunnel is shared across two or nmore MVPNs in a SR
MPLS domai n [ RFC8660], the "MPLS Label" field of a PTA advertised in
an Aut o-Di scovery route MJST contain an upstream assi gned MPLS | abe
that the advertising PE has bound to the MVPN, or a | abel assigned
froma global context such as "Donmi n-wi de Conmon Bl ock” (DCB) as
specified in [ RFC9573].

When a customer payload is steered into a shared SR P2MP P- Tunnel ,
this MPLS | abel MUST be inposed before the MPLS | abel representing
the Tree- Sl D

3.1.2. SRv6

When a SR P2MP P-Tunnel is shared across two or nore MVPNs in a SRv6
domai n [ RFC8986], the "MPLS Label" field of a PTA advertised in an
Aut o- Di scovery route MJUST contain an upstream assi gned SRv6 Milticast
Service SID Section 5.2.1 that the advertising PE has bound to the
MVPN, or a SRv6 Multicast Service SID assigned froma gl obal context;
this foll ows same concept of "Donain-wi de Cormon Bl ock" (DCB) | abe
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as specified in [RFCO573]. The high order 20 bits of this field
carry the whole or a portion of the Function part of the SRv6

Mul ticast Service SID when Transposition Schenme of encoding as
defined in [ RFC9252] is used. Wen using the Transposition Schene,
the Transposition Length of SRv6 SID Structure Sub-Sub-TLV of SRv6
Prefix-SID attribute (see below) MJIST be | ess than or equal to 20 and
| ess than or equal to the Function Length. Wen Transposition schene
is not used, the label field MJST be set to zero and Transposition
Length MJUST be zero.

The advertising ingress PE attaches a BGP Prefix-SID attribute

[ RFC8669] to Intra-AS |-PMSI, Inter-AS |-PMSI or S-PMsI A-D routes
with SRv6 L3 Service TLV [ RFC9252] to signal SRv6 Milticast Service
SID. The SRv6 SID Information Sub-TLV carries the SRv6 Milticast
Service SIDin SRv6 SID Value field. The SRv6 Endpoi nt Behavi or of
the SRv6 SID Information Sub-TLV encodes one of End. DTMZ4, End. DTMC6
or End. DTMZ46 code point values. The SRv6 SID Structure Sub-Sub-TLV
encodes the structure of SRv6 Miulticast Service SID. |If
Transposition schenme is used, the offset and |l ength of SRv6 Milticast
Endpoi nt function of SRv6 Milticast Service SIDis set in
Transposition Length and Transposition Ofset fields of this sub-sub
TLV. Oherwi se, the Transposition Length and Ofset fields MJST be
set to zero. The locator (LOC) of SRv6 Miulticast Service SIDis the
LCC of the advertising ingress PE. The ingress PE MAY user a nhon-
routable prefix as LOC of the SRv6 Miulticast Service SID to prevent
packets being routed to it based on the SID. The LOC of an SRv6

Mul ticast Service SID which is assigned froma gl obal context, such
as DCB, is outside the scope of this docunent.

The ingress PE MJUST encapsul ate custonmer payl oad, steered into a
shared SR P2MP P-Tunnel, in an outer |Pv6 header with SRH i n which
the SRv6 Multicast Service SID MIST be the | ast segment in the
segnment list (note the SRv6 Multicast Service SID may be the only
segnent in SRH) . If Transposition schene is used, ingress PE MJST
merge Function in MPLS Label field of PTAwith SRv6 SIDin SID
Information TLV using the Transposition Ofset and Length fields from
SI D structure sub-sub TLV to create SRv6 Multicast Service SID

The Egress PEs of a shared SR P2MP P- Tunnel use the SRv6 Ml ti cast
Service SIDin SRHto determ ne the MVPN in which the custoner
payload is to be delivered. An egress PE, in role of Leaf or Bud
Node of Replication Segnent associated with shared SR-P2MP P-Tunnel
tree, uses "look at next SID in SRH' [ RFC9524] behavi or to process
the SRv6 Multicast Service SID. An egress PE MJUST NOT install the
SRv6 Multicast Service SIDin it’s Forwardi ng Information Base (FIB)
i.e. it MJST NOT forward packets based on the Locator portion of the
SRv6 Multicast Service SID.
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4. MPN Aut o- Di scovery and Bi ndi ng Procedures for P2MP Trees

[ RFC6514] defines procedures for discovering PEs participating in a
gi ven MVPN and bi nding custonmer nulticast flows to specific

P- Tunnel s. This section specifies nodifications to these procedures
for SR P2MP tree P-Tunnels. In this section, the term"SR P2M"
refers to both SR-MPLS and SRv6.

4.1. Intra-AS |-PM

Intra-AS | -PMBI A-D routes are exchanged to di scover PEs
participating in a MPN within an AS, or across different ASes when
non- segnented P-Tunnels are used for inter-AS M/PNs.

4.1.1. Oiginating Intra-AS |-PMSI routes

RFC 6514 Section 9.1.1 (https://tools.ietf.org/htm /rfc6514#section-
9.1.1) describes procedures for originating Intra-AS |-PMSI A-D
routes. For SR P2MP P-Tunnel s, these procedures remain unchanged
except as described in the foll ow ng paragraphs.

When a PE originates an Intra-AS |-PMSI A-D route with a PTA having
SR P2MP P-Tunnel Type, it MJST create a Candidate Path of SR P2MP
policy on the controller. When the controller instantiates an

i nstance of the P2MP tree on the PE, the Tree-SID MJST be inposed for
customer flows steered into Intra-AS PVsl. The Leaf nodes of P2MP
tree are discovered using procedures described in Section 4.1.2.

For a PE in "Receiver Sites set", condition (c) in Section 9.1.1
(https://tools.ietf.org/htm/rfc6514#section-9.1.1) is nodified to

i nclude SR P2MP tree; such a PE MJST originate an Intra-AS |-PMsl A-D
route when some PEs of the MVPN have VRFs that use SR P2MP tree but
MUST NOT create a Candidate Path of SR P2MP policy as described

above.

When a PE withdraws an Intra-AS |-PMSI A-D route, advertised with a
PTA havi ng SR P2MP P-Tunnel Type, the Tree-SID inposition state MJST
be renmoved for custoner flows mapped to the Intra-AS PMSI P-Tunnel on
the PE. Note, the Tree-SID is renoved when the controll er renpves
the P2MP tree instance.

A PE MAY aggregate two or nore Intra-AS |-PMSls fromdifferent M/PNs
onto the same SR P2MP P-Tunnel. Wen a PE withdraws the |ast Intra-
AS | -PMSlI A-D route, advertised with a PTA identifying a SR P2MWP

P- Tunnel , it MJST renove the Candidate Path of SR P2MP policy on the
controller.
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4.1.2. Receiving Intra-AS |-PMsl A-D routes

Procedure for receiving Intra-AS |-PMsl A-D routes, as described in
RFC 6514 Section 9.1.2 (https://tools.ietf.org/htm /rfc6514#section-
9.1.2), remain unchanged for SR P2MP P-Tunnel s except as described in
the foll owi ng paragraphs.

When a PE that advertises a SR P2MP P-Tunnel in the PTA of its Intra-
AS |-PVMSI A-Droute, inports an Intra-AS |-PMSI A-D route from sone
PE, it MJST add that PE as a Leaf node to the SR P2MP Policy on the
controller. The Originating |P Address of the Intra-AS i-PVMsl A-D
route is used as the Leaf Address. This procedure MJST al so be
followed for all Intra-AS |-PMsl routes that are already inported
when the PE advertises a SR P2MP P-Tunnel in PTA of its Intra-AS
|-PMSI A-D route.

A PE that inports and processes an Intra-AS |-PMsl A-D route from
another PE with PTA having SR P2MP P- Tunnel MJST programthe Tree-SID
of the P2MP tree identified in the PTA of the route for disposition.
Note that an Intra-AS |-PMSI A-D route from anot her PE can be
imported before the P2MP tree identified in the PTA of the route is
instantiated by the controller at the inporting PE. |n such case,
the PE MJUST correctly program Tree-SID for disposition.

When an Intra-AS |-PMSI A-D route, advertised with a PTA having SR
P2MP P- Tunnel Type is withdrawn, a PE MJST renmpve the disposition
state of the Tree-SID associated with P2MP tree. Note, the Tree-SID
is renoved when the controller renoves the P2MP tree instance.

A PE MAY aggregate two or nore Intra-AS |-PMSls fromdifferent M/PNs
onto the same SR P2MP P-Tunnel. When a renote PE withdraws an Intra-
AS |-PMSI A-Droute froma MYPN, and if this is the | ast M/PN sharing
a SR P2MP P-Tunnel, a PE nust renove the originating PE as a Leaf
fromthe SR P2MP Policy on the controller.

4.2. Using S-PMSIs for binding custonmer flows to P2MP Segnents

[ RFC6514] specifies procedures for binding (G S, CG custoner flows
to P-Tunnels using S-PMSI A-D routes. W Ildcards in Milticast VPN
Aut o- Di scovery Routes [ RFC6625] specifies additional procedures to

bi ndi ng aggregate custoner flows to P-Tunnels using "wldcard" S-PMSI
A-D routes. This section describes nodification to these procedures
for SR P2MP P-Tunnel s.
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4.2.1. Oiginating S-PMSI A-D routes

RFC 6514 Section 12.1 (https://tools.ietf.org/htm/rfc6514#secti on-
12. 1) describes procedures for originating S-PMsl A-D routes. For SR
P2MP P- Tunnel s, these procedures renmi n unchanged except as descri bed
in the follow ng paragraphs.

When a PE originates S-PVMSl A-D route with a PTA having SR P2MP

P- Tunnel Type, it MJST set the "Leaf Info Required bit" in the PTA
The PE MJST create a Candidate Path of SR P2MP Policy on the
controller. \When the controller instantiates an instance of P2MP
tree on the PE, the Tree-SID MJUST be inposed for custoner flows
steered into the S-PMSI.

The Leaf nodes of P2MP tree are discovered by Leaf A-D routes using
procedures described in Section 4.4.2. \Wen a PE originates S-PNSI
A-D route with a PTA having SR P2MP P-Tunnel Type, it is possible the
PE mi ght have inported Leaf A-D routes whose route keys match the
S-PMSI A-D route. The PE MJST re-apply procedures of Section 4.4.2
to these Leaf A-D routes.

When a PE withdraws a S-PMSI A-D route, advertised with PTA having
P2MP tree P-Tunnel type, the Tree-SID inposition state MIST be
renoved for custoner flows mapped to the S-PMSI P-Tunnel on the PE
Note, the Tree-SID is renmoved when the controller renoves the P2MP
tree instance.

A PE MAY aggregate two or nore S-PMBls onto the sane SR P2MP

P- Tunnel . When a PE withdraws the last S-PMSI A-D route, advertised
with a PTA identifying a specific SR P2MP P-Tunnel , it MJST renove
the the Candi date Path of SR P2MP Policy on the controller.

4.2.2. Receiving S-PMSI A-D routes

RFC 6514 Section 12.3 (https://tools.ietf.org/htm/rfc6514#secti on-
12.3) describes procedures for receiving S-PMsl A-D routes. For SR
P2MP P- Tunnel s, these procedures remai n unchanged except as descri bed
in the foll ow ng paragraphs.

The procedure to join SR P2MP P-Tunnel of S-PMBl A-D route by using a
Leaf A-Droute is described in Section 4.4.1. |If P2MP tree
identified in PTA of SSPMSI A-Droute is already instantiated by a
controller, the PE MUST program Tree-SID for disposition. If the
P2MP tree is instantiated later, the Tree-SI D MIST be progranmed for
di sposition at that tine.
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Wen a S-PMSI A-D route, whose SR P2MP P-Tunnel has been joined by a
PE, is withdrawn, or when conditions (see RFC 6514 Section 12.3
(https://tools.ietf.org/htm /rfc6514#section-12.3)) required to join
that P-Tunnel are no |onger satisfied, the PE MJST | eave the

P- Tunnel . The PE MUST withdraw the Leaf A-D route it had origi nated
and renove the Tree-SID disposition state. Note, the Tree-SIDis
renoved when the controller renoves the P2MP tree instance.

4.3. Inter-AS P-tunnels using P2MP Segments

A segnented inter-AS P-Tunnel consists of one or nore intra-AS
segnents, one in each AS, connected by inter-AS segnents between
ASBRs of different ASes https://tools.ietf.org/htm/rfc6514#section-
9.2. These segnents are constructed by PEs/ASBRs originating or re-
advertising Inter-AS |-PMSI A-D routes. This section describes
procedures for instantiating intra-AS segnents using SR P2MP trees.

4.3.1. Advertising Inter-AS |-PMSI routes into i BGP

RFC 6514 Section 9.2.3.2 (https://tools.ietf.org/htm/
rfc65l4#section-9.2.3.2) specifies procedures for advertising an
Inter-AS | -PMSI A-D route to construct an intra-AS segnent. The PTA
of the route identifies the type and identifier of the P-Tunne
instantiating the intra-AS segnent. The procedure for creating SR
P2MP P- Tunnel for intra-AS segnent are sane as specified in

Section 4.2.1 except that instead of S-PMSI A-D routes, the
procedures apply to Inter-AS |-PMSI A-D routes.

4.3.2. Receiving Inter-AS I-PMsl A-D routes in i BGP

RFC 6514 Section 9.2.3.2 (https://tools.ietf.org/htm/
rfc6514#section-9.2.3.2) specifies procedures for processing an
Inter-AS | -PMSI A-D route received via iB&G. |If the PTA of the
Inter-AS | -PMSI A-D route has SR P2MP P-Tunnel Type, the procedures
are sane as specified in Section 4.2.2 except that instead of S PMS
A-D routes, the procedures apply to Inter-AS |I-PVSl A-Droutes. |If
the receiving router is an ASBR, the Tree-SID is stitched to the
inter-AS segnents to ASBRs in other ASes.

4.4. Leaf A-D routes for P2MP Segnent Leaf Discovery

Thi s section describes procedures for originating and processing Leaf
A-D routes used for Leaf discovery of SR P2MP trees.
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4.4.1. Oiginating Leaf A-D routes

The procedures for originating Leaf A-D route in response to
receiving a S-PVSlI or Inter-AS I-PMSI A-D route with PTA having SR
P2MP P- Tunnel Type are sane as specified in RFC 6514

Section 9.2.3.4.1 (https://tools.ietf.org/htm/rfc651l4#secti on-
9.2.3.4.1).

4.4.2. Receiving Leaf A-D routes

Procedures for processing a received Leaf A-D route are specified in
RFC 6514 Section 9.2.3.5 (https://tools.ietf.org/htm/
rfc65l14#section-9.2.3.5). These procedures renmai n unchanged for

di scovering Leaf nodes of SR P2MP Policy except for considerations
described in foll ow ng paragraphs. These procedures apply to Leaf
A-D routes received in response to both S-PMSI and Inter-AS |-PNSI
A-D routes, shortened to "A-D routes” in this section

A Root PE/ ASBR MAY use the sane SR P2MP P-Tunnel in PTA of two or
more A-D routes. For such aggregated P2MP trees, the PE/ ASBR nmay
receive multiple Leaf A-D routes froma Leaf PE. The P2MP tree for
which a Leaf A-Dis received can be identified by exam ning the P2MP
tunnel ldentifier in the PTA of A-D route that nmatches "Route Key"
field of the Leaf A-D route. Wen the PE receives the first Leaf A-D
route froma Leaf PE, identified by the Originating Router’s IP
address field, it MJST add that PE as Leaf of the SR P2MP Policy on
the controller.

When a Leaf PE withdraws the |ast Leaf A-D route for a given SR P2MP
P- Tunnel , the Root PE MJST renmove the Leaf PE fromthe SR P2MP Policy
on the controller. Note that Root PE MAY renove the SR P2MP Poli cy
on the controller, before the last Leaf AA-Dis withdrawn. |In this
case, the Root PE MAY not need to renove the Leaf from SR P2MP
Policy..

5. MVWPN with Ingress Replication over Segnent Routing

A PE can provide MVPN service using Ingress Replication over Segment
Routing. Custoner payload is encapsulated in SR-MPLS or |Pv6 (SRv6)
at Ingress PE. The encapsul ated payload is replicated and a uni cast
copy is sent to each egress PE.

I ngress Replication Tunnels in Milticast VPN [ RFC7988] specifies
procedures that can be used to provide MVPN service with |Ingress
Replication in a Segnent Routing domain. A PE advertises Intra-AS,
Inter-AS, Selective PVSI BGP Auto-Discovery routes with PTA for
Ingress Replication. Egress PEs join as Leaf Nodes using Intrra-AS
| -PMSI or Leaf Auto-Discovery routes.
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RFC 7988 procedures allow an ingress PE to deliver MPN traffic to
egress PEs using best-effort unicast connectivity. For M/PN service
with an underlay SLA fromingress PE to an egress PE, the egress PE
colors the Leaf Auto-Discovery route with a Col or Extended Conmunity
as specified in [I-D.ietf-idr-sr-policy-safi]. The ingress PE
replicates MVPN custoner payload to that egress PE by steering
traffic into a SR-TE policy (Col or, egress PE) according to section 8
of [ RFC9256].

5.1. SR-MPLS

Procedures of RFC 7988 are sufficient to create a SR-MPLS | ngress
Replication for MV/PN service.

If an egress PE colors the Leaf A-D route with Col or Extended
Conmunity, the ingress PE encapsul ates the payl oad packet into
segnent list of (Color, egress PE) SR-TE policy along with IR | abel
received fromthe egress PE. Suppose the egress PE, say PE2, sends
Leaf A-D route with extended color community Cl and IR | abel L10.
Assume the segment list of SR-TE policy (Cl, PE2) at ingress PEl is
<L1l, L2, L3> PE1 will encapsul ate MVPN custoner payload into MPLS
| abel stack <L1, L2, L3, L10> with L10 as BoS | abel .

5.2. SRv6

Procedures of RFC 7988, along with nodifications described in this
Section, are sufficient to create a SRv6 Ingress Replication for MVPN
servi ce.

The PTA carried in Intra-AS, Inter-AS, Selective PMsl and Leaf Auto-
Di scovery routes is constructed as specified in RFC 7988 with
nodi fi cations as bel ow

* Tunnel Type: "lIngress Replication" as per [RFC6514].

* MPLS Label: The high order 20 bits of this field carry the whole
or a portion of the Function part of the SRv6 Milticast Service
SID when ingress replication is used with the Transposition Schemne
of encoding as defined in [RFC9252]. When using the Transposition
Schene, the Transposition Length of SRv6 SID Structure Sub-Sub-TLV
of SRv6 Prefix-SID attribute (see bel ow) MJST be | ess than or
equal to 20 and less than or equal to the Function Length. Wen
Transposition schenme is not used, the label field MIST be set to
zero and Transposition Length MJST be zero.
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Section 6 and 7 of RFC 7988 (https://datatracker.ietf.org/doc/htm/
rfc7988#secti on-6) describe considerations and procedures for

al l ocating MPLS | abels for IR P-Tunnel. For SRv6 I|ngress
Replication, these sections apply to SRv6 Milticast Service SID.

To join a SRv6 Ingress Replication P-Tunnel advertised in PTA of
Inra-AS, Inter-AS, or Selective S-PMSI A-D routes, an egress PE
constructs a Leaf A-D or Intra-AS |-PMSI route as described in RFC
7988 with nodified PTA above. The egress PE attaches a BGP Prefix-
SID attribute [RFC8669] in Leaf A-D or Intra-AS |-PMSlI route with
SRv6 L3 Service TLV [ RFC9252] to signal SRv6 Milticast Service SID
The SRv6 SID Information Sub-TLV carries the SRv6 Milticast Service
SIDin SRv6 SID Value field. The SRv6 Endpoi nt Behavi or of the SRv6
SID Informati on Sub-TLV encodes one of End. DTMC4, End. DTMC6 or

End. DTMC46 code point value. The SRv6 SID Structure Sub-Sub-TLV
encodes the structure of SRv6 Miulticast Service SID. |If
Transposition schene is used, the offset and |l ength of SRv6 Milticast
Endpoi nt function of SRv6 Milticast Service SIDis set in
Transposition Length and Transposition Offset fields of this sub-sub
TLV. O herwi se, the Transposition Length and Ofset fields MJST be
set to zero. The BGP Prefix SID attribute with SRv6 L3 Service TLV
inlntra-AS |-PVBl or Leaf A-Droute indicates to ingress PE that
egress PE supports SRv6.

The SRv6 Miulticast Service SID SHOULD be routable within the AS of
the egress PE. As per RFC 7988, the Ingress PE uses the Tunnel
ldentifier of PTA to determ ne the unicast tunnel to use in order to
send data to the egress PE. This docunment requires the ingress PE to
use the SRv6 Milticast Service SID to determ ne the unicast tunnel to
be used. For best-effort MPN service or SLA based MVPN service
using I GP Flexible Algorithm the ingress PE MJST encapsul ate payl oad
in an outer |Pv6 header with the SRv6 Milticast Service SID provided
by the egress PE as the destination address. |If Transposition schene
is used, ingress PE MUST nerge Function in MPLS Label field of PTA
with SRv6 SIDin SID Information TLV using the Transposition Ofset
and Length fields fromSID structure sub-sub TLV to create SRv6

Mul ticast Service SID
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If an egress PE colors a Leaf A-D route with Col or Extended
Conmunity, the ingress PE SHOULD encapsul ate the payl oad packet into
outer I Pv6 header with segnment list of (Color, egress PE) SR TE
policy along with SRv6 Multicast Service SID received with Leaf A-D
route fromthe egress PE using SRH  Suppose the egress PE, say PE2,
sends Leaf A-D route with extended color comunity Cl and SRv6

Mul ticast Service SID S10. Assume the segnent list of SR-TE policy
(Cl, PE2) at ingress PEl is <S1, S2, S3>, PEl will encapsul ate MVPN
custonmer payload into | Pv6 header with SRH (PE1, S1) (S10, S3, S2;
SL=3) (payload). |If SRv6 SID conpression is used, the ingress PE
SHOULD use Conpressed SID (C-SID) containers for the policy segnents.

5.2.1. SRv6 Multicast Endpoint Behaviors

The foll owi ng behaviors can be associated with SRv6 Milticast Service
SI D.

5.2.1.1. End.DTMZ4: Decapsul ation and Specific | Pv4 Milticast
Tabl e Lookup

The "Endpoint with decapsul ation and specific IPv4 Milticast table
| ookup" behavi or ("End. DTMZA" for short) is sinmlar to End. DT4
behavi or of RFC 8986 except the lookup is in IPv4 multicast table.

5.2.1.2. End. DTMC6: Decapsul ation and Specific I Pv6 Milticast
Tabl e Lookup

The "Endpoi nt with decapsul ation and specific IPv6 Milticast table
| ookup" behavi or ("End. DTMC6" for short) is simlar to End. DT6
behavi or of RFC 8986 except the lookup is in IPv6 nulticast table.

5.2.1.3. End. DTMC46: Decapsul ation and Specific I P Milticast
Tabl e Lookup

The "Endpoi nt with decapsul ation and specific IP Miulticast table

| ookup" behavi or ("End. DTMC46" for short) is simlar to End. DT4 and
End. DT6 behavi ors of RFC 8986 except the lookup is in IP nulticast
tabl e.

6. Danpeni ng of MVPN routes

When P2MP trees are used as P-Tunnels for S-PMSI A-D routes, change
in group nmenbership of receivers connected to PEs has direct inpact
on the Leaf node set of a P2MP tree. |If group menbershi p changes
frequently for a |l arge nunmber of groups with a |ot of receivers
across sites connected to different PEs, it can have an inpact on the
interaction between PEs and the controller
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Since Leaf A-D routes are used to discover Leaf PE of a P2MP tree,

PEs SHOULD danpen Leaf A-D routes as described in Section 6.1 of RFC
7899 [RFC7899]. PEs MAY al so inpl enent procedures for damping other
Aut o- Di scovery and BGP C-nulticast routes as described in [ RFC7899].

7. SR P2MP Trees for EVPN

BGP MPLS Ethernet VPN specified in [RFC7432] specifies Inclusive

Mul ticast Ethernet Tag route to support Broadcast, Unknown Uni cast
and Multicast (BUM traffic. This IMET route is the equival ent of
M/PN Intra-AS | -PMSI route and is advertised with a PVMSI Tunne
Attribute (PTA) as specified in [ RFC6514] to advertise the inclusive
P- Tunnel s.

[ RFC9572] updates BUM procedures to support selective P-Tunnels and
P- Tunnel segnentation in EVPN. That docunent specifies new route
types that are advertised with PTA, including Selective PVMBI (S-PMsI)
Aut o- Di scovery route.

These inclusivel/selective P-Tunnels can be realized by SR P2MP trees.
As with other types of P2MP P-Tunnels, the ESI |abel used for split
hori zon MJUST be either upstream assi gned by PE advertising the I MET
or S-PMBl route, or assigned froma global context such as "Domain-
wi de Conmon Bl ock"” (DCB) as specified in [ RFCO573].

[ RFC9625] specifies procedures to support Inter-Subnet Milticast.
[1-D.ietf-bess-evpn-m/pn-sean ess-interop] specifies how WPN SAFI
routes can be used to support Inter-Subnet Milticast. The P-Tunnels
advertised in PTA of either EVPN and MVPN routes as specified in
these docunents respectively can be realized by SR P2MP trees.

SRv6 P2MP trees can serve as an underlay nulticast as described in
RFC 8293 Section 3.4 (https://tools.ietf.org/htm/rfc8293#secti on-
3.4). A NVE encapsul ates a tenant packet in an SRv6 header and
deliver it over SRv6 P2MP trees to other NVEs.

The sane procedures specified for MPN are used to collect the |eaf

i nformati on of corresponding SR P2MP tree (either based on | MET route
or Leaf A-Droutes in response to x-PMSI routes), to pass the tree
information to the controller controller, and to get back tree
forwarding state used for custoner multicast traffic forwarding.

Par ekh, Ed., et al. Expi res 8 January 2026 [ Page 15]



I nternet-Draft BGP MWWPN and EVPN with SR P2MP and IR July 2025

8. | ANA Consi derati ons

I ANA has assigned the val ue 0x0C for "SR-MPLS P2MP Tree" in the
"P-Mul ticast Service Interface Tunnel (PMSI Tunnel) Tunnel Types"
registry https://ww.iana. org/assi gnnent s/ bgp- par anet er s/ bgp-

par anet ers. xht m #pnsi -t unnel -types [ RFC7385] in the "Border Gateway
Protocol (BGP) Parameters" registry

I ANA is requested to assign code point for "SRv6 P2MP Tree" in the
"P-Multicast Service Interface Tunnel (PMsSI Tunnel) Tunnel Types"
registry https://ww.iana.org/assi gnnent s/ bgp- par anet er s/ bgp-

par anet ers. xht m #pnsi -t unnel -types [ RFC7385] in the "Border Gateway
Protocol (BGP) Parameters" registry

Thi s docunent requests IANA to allocate the follow ng code points in
"SRv6 Endpoi nt Behavi ors" sub-registry of "Segnent Routing
Par anet ers" top-level registry.

R el ey Lty Sl p—j—_—
| Value | Hex | Endpoi nt behavior | Reference

[ Sl oo e e el
| 76 | 0x004C | End. DTMC4 | [This.1D |
+------- F-------- I i I I R I +
| 77 | 0x004D | End. DTMO6 | [This. 1D |
+----- - I I I I R I +
| 78 | O0X004E | End. DTMC46 | [This.1D |
+------- +---- - - - I I I R F--- - - - +

Table 1. | ETF - SRv6 Endpoi nt Behaviors

9. Security Considerations
The procedures in this docunent do not introduce any additiona
security considerations beyond those nentioned in [ RFC6513] and
[ RFC6514]. For general security considerations applicable to SR P2MWP
Policy and Replication segnents, please refer to
[I1-D.ietf-pimsr-p2nmp-policy] and [ RFC9524] respectively.
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