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Abstract

Thi s docunent defines Miulticast Virtual Private Network (VPN)

ext ensi ons and procedures of designated forwarder election perforned
bet ween i ngress PEs, which is different fromthe one described in

[ RFC9026] in which the upstream designated forwarder determ ned by
usi ng the "Standby PE Community" carried in the G Milticast routes.
Based on the DF election, the failure detection point discovery
mechani sm bet ween DF and standby DF is extended in MVPN procedures to
achi eve fast failover by using BFD session to track the status of
detection point. To realize a stable "warmroot standby", this
docunent obsol ete the P-Tunnel status deternining procedure for
downstream PEs in regular MVPN by introducing a RPF Set Checking
mechani sm as an i nstead.

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 (I ETF). 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/.
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1. Introduction

MVPN [ RFC6513] and [ RFC6514] defines the MVPN architecture and MVPN
prot ocol specification which include the basic procedures for

sel ecting the Upstream Multicast Hop. Further [RFC9026] defines sone
extensions to select the primary and standby upstream PE for a VPN
mul ticast flow on downstream PEs. After selecting the Upstream

Mul ticast Hop, the downstream PEs send MVPN C-Milticast routes to
both primary and standby Upstream PE. Upon receiving the M/PN join
routes, the upstream/ ingress PEs can either perform "hot root
standby" or "warm root standby". For the "hot root standby"
mechani sm all the ingress PEs, regardl ess of the primary or standby
role, forward (C-S, GG flowto other PEs through a P-tunnel, forcing
the egress PEs to discard all but one. 1In this way, the failover can
be conducted by |l eaf PE within extremely short duration when the
failure of upstreamlink or device is detected. However, this wll
cause the steady traffic redundancy throughout the backbone networKk.
In the scenario where bandwi dth waste issue is concerned, such as
enterprise networks crossing provider networks, the "warmroot

st andby" nechanismis expected to be a better solution. However,
there are sonme probl ens when depl oyi ng the "warm root standby"
mechani sm descri bed in [ RFCO9026] .

a. Upon the failure of primary ingress PE, the |eaf PE needs to send
the new G-rulticast route towards the standby ingress PE without
carrying the Standby PE BGP Conmunity according to [ RFC9026].

Leaf PE needs to update all relevant C-nulticast routes and sends
themto the standby ingress PE. For exanple, if there are 1000
(GS CGs, 1000 Gmulticast routes will be updated and resent so
that the standby PE can finally forward traffic. The failover
time can hardly reach the sane | evel of "hot root standby”
mechani sm

b. There is no endogenous mechani smfor standby ingress PEs to
di scover and detect the failure of primary ingress PEs, resulting
in the uncertainty in deploynent and inplementation. |If the
standby ingress PE can directly detect the failure of the primary
ingress PE, it can take over the role of designated forwarder and
send the traffic inmediately.

c. In [RFC9026], the standby ingress PE is determ ned by using
"Standby PE Community" carried in the CGMilticast routes. The
prem se of this nmechanismis that all |eaf PEs choose the sane
primary and standby ingress PEs, which nmay not be nmet due to
transi ent uni cast routing inconsistencies, the inconsistencies of

Duan, et al. Expi res 20 January 2026 [ Page 3]



I nternet-Draft MVPN Upst ream DF Sel ecti on July 2025

P- Tunnel status deternined by each | eaf PE or |ack of support of
the Standby PE community on | eaf PE, causing that the "warmroot
st andby" nechanismis not stable and returns to "hot root

st andby" nbde because the standby ingress PE al so sends nulticast
traffic to backbone when the condition is not satisfied.

d. Wien the primary and standby designated forwarders are sel ected
based on | P addresses of root PEs, the primary and standby rol es
are fixed for each nulticast flow |Ingress PEs cannot perform
| oad bal ancing for different nulticast traffic. Hashing
algorithmin [RFC6513] utilized source and group addresses and
all ows | oad bal ancing for different (CGS,CGs. However, the
specific procedure of selecting a standby PE was not specifi ed.

The hot root standby is good at fast failover. The warmroot standby
has advantages of saving the bandwidth. [In order to have both
advant ages of hot root standby and warm root standby, this docunent
defines a new MPN procedure of designated forwarder el ection
performed between ingress PEs. Based on the DF election, the failure
det ecti on point discovery mechani sm between DF and standby DF is
extended to achi eve fast fail over by using a BFD session to track the
status of detection point. To realize a stable "warmroot standby",
this docunment obsol etes the P-Tunnel status determ ning procedure for
downstream PEs in regular MVPN by introducing a RPF Set Checking
mechani sm as an i nstead.

2. Term nol ogy

The term nol ogy used in this docunment is the term nol ogy defined
i n[ RFC6513], [ RFC6514] and [ RFC9026] .

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

DF: Desi gnated Forwarder

| DF: I ngress Designated Forwarder
UVH: Upstream Mul ticast Hop
P-tunnel : Provider-Tunnel

VPN: Virtual Private Network
MVPN: Mul ticast VPN

GITM d obal Table Milticast
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RD: Route Di stinguisher
NLRI : Network Layer Reachability Informtion
BFD: Bidirectional Forwarding Detection
MD: My Discrimnator
VRI: VRF Route |Inport Extended Community
RR: Route Reflector
SFS: Sel ective Forwarder Sel ection
PTA: PMSI Tunnel Attribute
A new termis introduced bel ow.
RPF Set Checking: RPF Set is a set of valid upstreaminterfaces
that can accept nulticast traffic. RPF Set checking all ows
multicast traffic to be received from backup P-Tunnel quickly when

failure occurs.

3. Scenario

3.1. Passive |IDF Negotiation Mde

oo +
/ RoLt PE1 LeaL PE1 ----- R1
S1--- Cé } Provi der Backbone }
\\ RoLt PE2 Leal PE2 ----- R2
U .

Figure 1: Passive | DF Negotiation Mde

In this scenario, the interfaces nmultihomng CE to provider’s root
PEs are bundl ed together and working in a eth-trunk node, and a

mul ti chassis protocol is running between the multi-homed root PEs to
coordinate with the CE to performsingle active or all active data
sendi ng node between CE and root PEs. Regardless either of the two
sendi ng node is chosen, CE received nulticast data from S1 only

sel ects one interface to forward traffic, thus the root PE honed by
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3.

4.

4.

the selected interface is responsible for sending the correspondi ng
multicast traffic to leaf PEs. The nulti-honed root PEs do not
really run an | DF negotiati on procedure between thensel ves but accept
the IDF role passively. Therefore, we call this scenario using
Passi ve | DF Negotiation Mdde in this docunent.

2. Active | DF Negotiation Mde

Fom e e e aaao o +
R + | |
| | -- Root PE1 Leaf PELl ----- R1
| | | |
S1 --- | dient Network | | Provi der Backbone
| | | |
| | -- Root PE2 Leaf PE2 ----- R2
R + | |
oo e e e eeeao oo +

Figure 2: Active | DF Negotiation Mde

In this scenario, the "Cient Network" is a |ayer 3 network area
containing one or nore CE routers. |If only one CE router is included
inthe "Cient Network" , the nain difference between this
circunstance and above is that the interfaces multihomng CE to root
PEs are not bundled and each of themis an individual |ayer 3
interface. The IP subnet of the nultihomng interfaces can be in
either sanme or different, each of the nulti-honed root PEs can
recei ve one copy of the specific nulticast stream (S1, G received
through the "dient Network". For the "warmroot standby" mechani sm
only one root PE (Called IDF in this docunent) can send the received
multicast traffic to |l eaf PEs through provider’s backbone. Thus the
| DF nmust be sel ected anong the nulti-honed root PEs by themnsel ves.
So, in this docunent, we call this scenario using Active |IDF

Negoti ati on Mbdde.

Speci fication
1. | DF Negotiation Community

This community is carried in the UW routes and used by the nmulti-
honed root PEs to notify each other to performI|DF election. Leaf
PEs can al so check whether the UVH route is containing this comunity
to perform checking according to the RPF Set Checklist. The value of
this cormunity will be allocated by I ANA for each negoti ation node
individually fromthe "Border Gateway Protocol (BGP) Wl -known
Conmunities" registry using the First Cone First Served registration

pol i cy.
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4.

5.

5

5

2. BFD Discrimnator Attribute

This attribute is carried in UVH routes and its format reuses the one
defined in [ RFC9026] with the "BFD Mde" field redefined as a unicast
BFD session type, of which the value is recomended to be 2 and will
be allocated by | ANA according to the registration policy. The
source I P optional TLV in this docunent is nmandatory and used to

di scover the failure detection point of the |IDF

Pr ocedur e
1. Signaling

In this section, the procedure is under the condition that the val ue
of the RDs of nulti-honed root PEs for a same MVPN are distinct,

whi ch neans that the VPN route originated by each nmulti-honed PE can
be received by the others and | eaf PEs can al so perform SFS reliably.

1.1. Oiginating VPN Routes to Milticast Sources

To perform | DF el ection procedure in this docunment, the nulti-homed
root PEs MJUST include an | DF negotiation Community in the originating
VPN routes to multicast sources. The negotiation node (Passive or
Active) is determ ned by the connection type of the dient network /
CE, and MJST be configured consistently on each multi-homed root PE

In order to perform endogenous nechani sm of |IDF el ection and fast
failure detection, the BFD Discrimnator Attribute described in
section 4.2 MJST al so be carried when each multi-homed root PE
originates a UWH routes, with the MDfield filled with a |oca
configured BFD discrimnator and the | P address field of the Source
IP TLV filled with the local IP of the interface connecting to the
Client network / CE, fromwhich the prefix of the originating UV
route is learned. |If the UW prefix is learned fromnore than one

| ocal interface, the one chosen to fill the Source IP TLV of the BFD
Di scrimnator Attribute MJST be consistent with the one selected as
RPF interface for the multicast stream sent by the correspondi ng

mul ticast source. |In this docunent, the filled Source I P address is
the failure detection point, if the corresponding root PE is sel ected
as the IDF of a specific nulticast stream it is used to establish a
BFD session to do fast tracking of failure of IDF. 1In |IPv6
scenarios, a global |Pv6 address SHOULD be configured on the client
facing interfaces to succeed in the establishnent of nulti-hop |IPv6
BFD sessi ons.
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5.1.2. Oiginating CMilticast Routes

If a leaf PE decides to send CMilticast routes to upstream PEs for a
given (CGS,CQG, it follows the procedure described in [ RFC6514]
excepting that the RPF route of the c-root has an | DF negotiation
community. According to the negotiation conmunity, a distinct
C-Milticast route for (CGS,CGGQ is sent to each multi-honed root PE.
Leaf PE installs all P-Tunnels rooted fromthe nulti-honmed PEs into
the RPF tunnel checklist of the corresponding nmulticast traffic

(CGS CGO.

If there is a local receiver connected to one of the multi-homed root
PEs and t he Passive |DF Negotiation Mdde is performed between them
the root PE having | ocal receivers sends the specific C Milticast
route (CG-S, GG joined by the local receivers to the multi-homed
others, after which it installs all P-Tunnels rooted fromthe nulti-
honed others and | ocal upstreaminterface into the RPF tunne
checkl i st of the corresponding nmulticast traffic (CGS, CQ.

5.1.3. Ingress Designated Forwarder Selection

For Passive IDF election, it is performed by CE routers as descri bed
in section 3.1. This section describes two optional solutions for
Active | DF el ection

5.1.3.1. Qut-O-Band Mechani sm

VRRP specifies an election protocol that dynam cally assigns
responsibility of a virtual router to one of the VRRP routers on a
LAN. The VRRP router controlling the IPv4 or |Pv6 address(es)
associated with a virtual router is called the Master, and it
forwards packets sent to these IPv4 or |IPv6 addresses. Sinmilarly,
the role of the VRRP routers associated with a virtual router can
al so be that of the upstream PEs in MVPN dual hom ng upstream PEs
depl oynent .

The nethod of nmapping the role of a VRRP router to that of a MVPN
upstream PE is nore |ikely an adm nistrative nmeasure and coul d be

i npl emented as configurable policies. Both the primary and standby
PEs install VRF PIMstate corresponding to BGP Source Tree Join route
and send C-Join nessages to the CE toward CS. \Wereas only the
primary upstream PE (Virtual Router Master according to VRRP)
forwards (GS,CG flowto downstream PEs through a P-tunnel if |DF
election is performng between the upstream PEs.
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O her private inplenentations or simlar designated forwarder

sel ection technol ogi es could also be optional. However, a feasible
technol ogy should has the ability to be depl oyed per VRF and be
associ ated with one Multicast VPN instance. All PEs connected to the
sanme custoner’s layer 3 network area MJST keep a coincident status of
whet her performing |IDF election or not by negotiating dynam cally or
bei ng configured nmanually, the dynam ¢ protocol for negotiation of
this status is outside the scope of this docunent.

5.1.3.2. Endogenous Mechani sm

Consi dering a multicast source connecting to the client network area
mul ti homing to the provider network, the prefix of the source can be
| earned by all nulti-honed root PEs, each of which originates a
corresponding VPN route with a VRI Extended Conmunity including the
originator’s | P address to the others and |l eaf PEs. According to
that, each nulti-honed root PE can learn all the others’ originator

| P addresses for a specific nmulticast source, based on which the |DF
can be cal cul ated consistently on each root.

The default procedure for IDF election is at the granularity of
(CGS, CGQG. There are two options listed below for IDF election of a
specific nulticast source CGS, a deploynent can use each of them and
MUST be configured consistently anong the nulti-honed root PEs:

a. To performsingle IDF election for all CGs of a specific
mul ti cast source G- S, each PE builds an ordered list in ascending
order of the I P addresses of all multi-homed PE nodes | earning
the UVH routes to the multicast source C-S (including itself).
As described in the first paragraph of this section, each IP
address in this list is extracted fromthe G obal Adm nistrator
field of VRI Extended Conmmunity carried in those UVH routes
related to the specified nulticast source CS. Every PE is then
given an ordinal indicating its position in the ordered |ist,
starting with 0 as the ordinal for the PE with the nunerically
| owest | P address. The originator |IP address with ordinal 0 is
the wi nner, and the corresponding root PE is selected as |DF by
every PE. The root PE of which the corresponding originator IP
address is sub-optimal is selected as Standby | DF.

b. To performIDF election for each CG of a specific multicast
source C S, each PE also builds an ordered list of the IP
addresses of all the multi-homed PE nodes at first. The
di fference between this option and above is that the el ection of
| DF occurs not upon receiving all UWVH routes of the other nulti-
homed PEs of the specified CS but upon receiving the Cmulticast
join of the corresponding CGG Assuming an ordered list of N
el ements, the PE with ordinal i is the IDF for a GG when (CG
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mod N) = i. The PE with ordinal j is the Standby IDF when j is
(GGnmd (N-1)). The calculation of standby | DF uses the ordered
| P addresses |ist wi thout considering the existence of the

el ected | DF el enent.

In order to reduce traffic waste between the Cient Network and root
PEs, a root PE can only send C-PI M Join nmessages towards the dient
Network if it is the primary or standby DF.

5.1.4. Failure Detection and Fast Fail over

For the Passive | DF Negotiation Mdde, the CE router is responsible
for the failure detection of nultihoming links or multi-homed PE
nodes using some existing solution, which is out the scope of this
docunent. For the Active |IDF Negotiation Mdde with Qut-CO -Band
Mechani sm described in section 5.1.3.1, the failure detection
solution is always built in the nultichassis protocols used for |DF
election. This section only details the failure detection and fast
fail over procedure for the Active |IDF negotiation node with
endogenous nmechanism Two nethods are proposed to detect the
failure.

5.1.4.1. BFD Method

To detect the failure of the node or the client facing Iink of |IDF
qui ckly, after the election of IDF PE and Standby |IDF PE, the Standby
IDF initializes a BFD session. Several inportant paraneters of the
BFD session are introduced as follows. The source |IP of the BFD
session uses a local configured | P address of the correspondi ng

mul ti cast VRF. The destination IP is extracted fromthe Source |IP
TLV of BFD Discrininator Attribute carried in the UVH route sent by
the IDF. MDis filled with the MD field of BFD Discrimnator
Attribute carried in VPN routes originated by current Standby | DF.
The YD(Your Discrimnator) of the BFD session is dynam cally | earned
through the BFD initialization procedure.

Upon the occasion of the failure, the status of the BFD session goes
down. The Standby IDF PE of the C-Gs selecting the failure /

af fected node as | DF takes over the primary role and sends the
multicast traffic belonging to CGs to | eaf PEs through the backbone.
The failure / affected PE withdraws its VPN route advertised before,
this will re-trigger the procedure described in section 5.1.3.2 and a
new | DF PE (which was the old Standby IDF PE) and Standby |IDF PE will
be selected. The new standby | DF MJST send C-PI M Joi n nessage
towards Client Network to receive multicast traffic.

Duan, et al. Expi res 20 January 2026 [ Page 10]



I nternet-Draft MVPN Upst ream DF Sel ecti on July 2025

If the previous failure node / link goes up again or a new nulti-
honmed PE of the specified nulticast source is comng up and the |DF
PE is calculated to be changed, the new IDF will take over the
running IDF. To avoid data transfer crash, the running |IDF (That
shoul d be the new Standby | DF) does not trigger the establishnent of
BFD session with new IDF until the local configured fail back tine
expires, during which it keeps the IDF role and waits the new | DF
compl eting the establishment of the multicast path fromthe SDR of
the specified nulticast source to itself. Upon the occasion of BFD
session goes up, the running |IDF stops sending nmulticast traffic to
| eaf PEs and the new | DF takes over the IDF role to send multicast
streamfor (CS,CQ.

5.1.4.2. Monitoring traffic from|DF

The second nethod needs standby IDF to detect the failure by joining
a P-Tunnel rooted at the IDF and nonitoring the traffic received from
the P-Tunnel. Even though there nay be no | ocal receiver connected
to the standby |IDF, the standby IDF needs to join the P-Tunnel by
sendi ng Leaf A-D Route or P-Tree Signaling. Standby |IDF then sends
the CGMilticast Route to IDF in order to receive traffic fromthe
P-Tunnel. IDF will receive traffic fromthe IDF and the client
facing interface sinultaneously. However, it does not forward
traffic to |l eaf PE when failure is not detected. Wen failures occur
between the client network and I DF, the standby IDF will no | onger
receive any traffic fromthe P-Tunnel. The detection of interrupted
floww Il trigger the role transition fromstandby IDF to IDF. Then
the new IDF will forward traffic to | eaf PE

However, the standby |IDF rmay al so cannot receive traffic when the
failure occurs between the |IDF and standby IDF. Under this
circunstance, the standby IDF will switch to I DF when the client
facing link and IDF still work well. There will be dual |DFs and

|l eaf PE will receive two copies of the sane flow.  Suggestions about
depl oynent are provided to avoid this situation

a. Miltiple parallel links are suggested to be depl oyed between the
| DF and standby IDF. The probability of dual IDFs due to Iink
failure can be greatly reduced.

b. PMSI tunnel protection can be utilized together. Wen the link
between | DF and standby IDF fails, the underlay |ocal protection
of PMBI Tunnel can ensure that standby IDF can still receive
traffic fromIDF and avoid the dual -1 DF situation
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5.2. Data Forwarding
5.2.1. Procedure on Root PEs

For the Passive |DF Negotiation Mdde, the set of |eaves of P-Tunne
rooted at each nulti-honed PE has the others as menbers if the others
have | ocal receivers willing to accept the corresponding G Flow. The
detailed signaling procedure is described in section 5.1.2. Wen CE
sends nulticast data perform ng | oad bal ance to only one root PE
(Which is the Passive IDF), IDF send this nmulticast traffic to the

| eaf PEs and the other nulti-honed root PEs. When the nulti-honed
root PEs receive the CGFlow, it MJST perform RPF Set Checking, by
accepting the data fromeither the client facing interface |earning
the corresponding route of the nmulticast source or anyone of the

P- Tunnel s rooted at the other multi-homed PEs. To avoid nulticast
traffic | oop and duplication, the data received fromthe P-Tunnels at
each root PE MJUST NOT send back to P-Tunnels again and can only be
forwarded to the local receivers of the receiving PE

For the Active |IDF Negotiation Mdde, each multi-homed root PE
receives a copy of GFlow and forwards the nulticast traffic to its

| ocal receivers. Only DF can send data to | eaf PEs through backbone.
Al of the nmulti-honed root PEs perform RPF Set checking by matching
their client facing interface exactly.

5.2.2. Procedure on Leaf PEs

For either of the two | DF negotiation nodes described in this
docunent, |eaf PEs install each P-Tunnel rooted at each nulti-homed
root PE into the RPF Set checklist for the correspondi ng multicast
flow (CGS,CGQ@, thus the multicast data sent by each of the nulti-
honmed root PEs can be accepted by |eaf PEs. Upon the failure of |DF
the Standby | DF takes over the primary role and | eaf PEs are ready to
receive the data sent by the new prinmary IDF with no | atency thanks
to the RPF Set checki ng nechani sm

5.3. Distinguishing UWH and C-nulticast Routes

It was recomended in RFC 6514, on each multi-homed root PE, the UWH
VRF of the MVPN MUST use its own distinct RD to support non-congruent
uni cast and nulticast connectivity, the procedure described in above
section is also under this prenise. However, in [RFC7716], the UWH
routes are not sent in the VPN-1P SAFl and there is no RD included in
the NLRI key. There are also sone other scenarios that the UVH VRF
of the MVPN on the nulti-honed PEs MJUST be configured with a sane RD
for sone depl oynent reasons, which causing that the | DF negotiation
procedure can hardly be perfornmed because that the UVH route
originated by each multi-homed root PE cannot be collected reliably
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by the other root PEs and | eaf PEs because of the route selecting
mechani sm on BGP RRs. Wen UVH routes to same nulticast source from
different root PEs carry sane RD or no RD, they will be sane fromthe
perspective of |eaf PEs. Because Originating Router’s |IP Address is
not the key field when the UVH route is processed.

For the scenarios of the same RD, this docunment introduces a new type
of UWH route to be sent in MV/PN SAFI, of which the NLRI key consists
of the following fields:

o m e e e e e e e e e e e e e e e e e e e e e mee—ooon +
| RD (8 octets) |
o m 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 e e e e e ee e oo +
| 1P Prefix Length (1 octet, 0 to 32 / 128) |
oo mm e e e e e e e e e e e e e e e e e e e e oo oo +
| 1P Prefix (4 / 16 octets ) |
o m e e e e e e e e e e e e e e e e e e e e e mee—ooon +
| Oiginating Router’s IP Addr (4 / 16 octets) |
o m 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 e e e e e ee e oo +

Figure 3: MVPN UVH Rout es

The length of the IP Prefix field is determined by the address famly
of MVPN. If IPv4 is being used, it will be 4 octets. Oherwise it
will be 16 octets for IPv6. After determning the length of IP
Prefix field, the length of the Originating Router’s I P Addr field is
judged by NLRI key length. The type of this route will be allocated
in | ANA.

If the RDs of the UVWH VRFs on the nulti-honmed root PEs are same, the
root PEs inport the routes of the client nulticast sources to their
| ocal UWH VRFs and send above UVH routes to all other PEs of the
MVPN. The UWH routes will carry a VRI Extended Community descri bed
in [RFC6514], an | DF negotiation Cormunity and a BFD Di scri m nator
Attribute described in this docunent. Al the procedure applied to
the VPN-IP routes described in [ RFC6513] and [ RFC6514] SHOULD be
inherited by this UW route. The receivers (which should be MPN
PEs) of this route MIUST install it into their local nulticast RIB as
UWH route and it has a higher priority than other existing UVH route
type while a MVPN PE using it to deternine the upstream PE of a
specified (GS, GG or (CG*,CG. The Oiginating Router’'s |P Addr
will be used to identify UVH routes fromdifferent upstream PEs.

For the non-segnented Inter-AS P-Tunnel over 1Pv6 infrastructure

scenarios, the length of Source AS field of CMilticast routes cannot
hold an |1 Pv6 address, causing that it is hard to distinguish the two
C-Milticast routes with a sane granularity of (CGS, GG or (CG*,CGQ
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sent to two ingress PEs individually. To solve this problem this
docunent introduces a Root Distinguisher Extended Community, which is
an | P-address-specific Extended Cormmunity with a fixed type of |Pv4.
The d obal Administrator field of this Extended Community is filled
with a 4-octet global unique value configured. This 4-octet val ue
and the IPv6 Originating Router’s | P Addresses of each MVPN PE needs
not to be a routable |Pv4 address. The Local Administrator field of
the Extended Community is filled with 0. The type and sub type of
this Extended Community will be allocated in | ANA

The Root Di stinguishing Extended Community is carried in the Intra-AS
AD routes or the wildcard S-PMsl AD routes. According to [ RFC6514]
and [ RFC6515], the non-segnented Inter-AS and | Pv6 infrastructure
scenarios are determ ned on MV/PN | eaf PEs. The Source AS field of
the CGMilticast routes will be filled with the root distinguishing
val ue of root PEs which the route is sent to.

5.4. Segnmented Inter-AS Scenario

In the regul ar procedure of [RFC6514], Intra-AS AD route is only used
in non-segnented Inter-AS scenario. |In the segmented Inter-AS
scenario, different Intra-AS AD routes originated by different PEs in
the sane AS are aggregated to a single Inter-AS AD route on ASBRs
with the granularity of <AS, MVPN>. The specific original root PE s
information is substituted with source AS during the aggregation,
which results in that | eaf PEs |ocated in downstream ASes cannot
differentiate two nulticast traffic sent by different root PEs in the
same original AS.

In this docunment, two approaches are proposed to facilitate the root
PE sel ection of |eaf PEs in downstream ASes.

This first approach is to use the wildcard S-PMSI AD route described
in [RFC6625] instead of Intra-AS AD route. As described in

[ RFC6514], the S-PMsl AD route will not be aggregated by ASBR while
bei ng used to set up Inter-AS segnented S-PMSI tunnels, result in
that Leaf PE in downstream AS can do explicit tracking of those
tunnel s established fromthe redundant PEs | ocated in upstream AS.
The propagati on procedure between ASes follows the description in
section 12.2 of [RFC6514].

The second nethod is to use PE Distinguisher Labels attribute defined
in [RFC6514] to carry PE address and correspondi ng upstream assi gned
| abel at the segmentation point. 1In the segnented scenario, the PE
Di stingui sher Labels attribute SHOULD be distributed with the Inter-
AS A-D route. Wen the nmulticast traffic is received fromthe Intra-
AS P-Tunnel froman ingress root PE on ASBR, the ASBR will switch
Intra-AS P-Tunnel to Inter-AS P-Tunnel and add the correspondi ng PE
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Di stingui sher Label as an inner label into the |abel stack. 1In this
way, leaf PE will recognise the root PE of the multicast traffic and
RPF Checking can be perforned accordingly. As described in

[ RFC6514], leaf PE will find corresponding Inter-AS A-D route while
sending CGnulticast route. It fills source-AS field of the
C-nulticast route with the corresponding PE Di stingui sher Labe
carried in the Inter-AS A-D route.

6. Backward Conpatibility

When sone devi ces do not support MVPN Upstream | DF El ection, the
foll owi ng procedures are introduced to support the backward
conmpatibility and end-to-end MVPN service. This section mainly

di scuss the situation that root PE and | eaf PE does not support the
| DF el ection function simultaneously.

6.1. Root PE Not Support |IDF Election

When a root PE does not support MPN Upstream | DF El ection, the UWH
route sent by the root PE will not carry |IDF Negotiation Conmmunity.

O her root PEs will check all received UV routes with the sane
prefix. As long as one of these routes does not carry the comunity,
the IDF el ection procedures will not be executed and hot root standby
wi || be conduct ed.

Leaf PE will also check the received UVH routes. Wen one of the
recei ved UVH route does not carry the |IDF Negotiation Community, the
RPF Set checklist will not be used. The RPF Checking will be based
on the normal procedure that only one upstreaminterface will be
considered as the valid upstreaminterface for certain (GS, CGG.

6.2. Leaf PE Not Support |DF Election

When | eaf PE does not support the IDF Election or it cannot becone
the | eaf of PMSI Tunnel rooted at the main IDF, it nust revert back
to join the normal PMSI P-Tunnel to receive multicast traffic. A new
extra PMSI attribute called "Secondary PMSI Tunnel Attribute" is
appended after the existing PTAin the x-PMSI A-D route sent by the
primary and standby IDF to identify the warm PMSI Tunnel. The format
and content of "Secondary PMSI Tunnel Attribute" are sane as PTA
defined in [ RFC6514]. The attribute type (Attr Type) field will be

al | ocat ed by | ANA

When | eaf PE does not support the IDF Election function, it cannot
recogni se these Secondary attribute. Therefore, the leaf PE wll
join the PVMBl Tunnel identified by the normal PTA defined in

[ RFC6514]. The explicit tracking defined in [RFC6514] will be
conducted. Even if |eaf PE supports the IDF Election function, it
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may not be able to join the "Warm Tunnel" due to certain reasons,
such as local policy. Under this condition, |leaf PE can also join
the original PMSI Tunnel.

When | eaf PE decide to join the "Warm PMBlI Tunnel" identified by the
Secondary PTA, it will send CMilticast route to root PEs. The
x-PMBlI Leaf A-Droute will carry a "Secondary |ndication Comrunity".
The value of this community will be allocated by | ANA

When root PEs are performing the IDF El ection, only IDF can forward
corresponding traffic into the PMsl Tunnel identified by "Secondary
PTA". One multicast traffic can be carried by both the normal PMSI
Tunnel and warm PMSI Tunnel sinultaneously. Only the warm PMSI
Tunnel is controlled by the aforenentioned | DF Negotiation Status.

7. Security Considerations

Thi s docunent follows the security considerations specified in

[ RFC6513] and [RFC6514]. |In addition, because the establishnent of
segnmented Inter-AS PMSI tunnel is introduced by using Intra-AS AD
routes in this docunent, the Originator’s | P addresses are exposed
bet ween ASes which may cause sonme security risks in the scenarios of
different service providers for different ASes. |In order to reduce
the inpact, the Intra-AS AD routes to be | eaked between ASes MUST be
controll ed under security policies so that the nunbers of the |eaked
Oiginator’s | P addresses can be reduced.

8. | ANA Consi derati ons

Thi s docunent defines a new BGP Community called | DF negotiation
Conmunity, of which the value will be allocated fromI|ANA for each
negoti ati on node individually. The BFD Discrimnator Attribute
defined in [ RFC9026] is reused and the value of BFD Mdde is
recomended to be 2 in this docunent, which will be reviewed by | ANA

Thi s docunent defines a new UVH route type for M/PN, of which the
val ue is recomended to be 8 and will be reviewed by I ANA.  This
docunent defines a new BGP Extended Conmunity call ed "Root

Di stinguisher", this Community is of an extended type and is
transitive, the Type and Sub-Type are TBD and will be allocated from
| ANA.

Thi s docunent defines a new PMSI Tunnel Attribute called "Secondary
PMSI Tunnel Attribute" and a new comunity called "Secondary

I ndication Conmunity". Their attribute types will be allocated by
| ANA.
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