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Status of This Meno

This meno provides information for the Internet conmunity. It does
not specify an Internet standard of any kind. Distribution of this
menmo is unlinted.

Abst ract

The definitions of the Internet G oup Managenent Protocol Version 3
(1awv3) and Multicast Listener Discovery Version 2 (MDv2) require
new behavior within the nulticast routing protocols. The additional
source information contained in | GWwv3 and M.Dv2 nessages
necessitates that nulticast routing protocols nanage and utilize the
i nformati on. This docunent describes how multicast routing protocols
will interact with these source-filtering group managenent protocols.

1. Introduction

The definitions of 1GWv3 [I1 GW3] and M.Dv2 [ MLDv2] require new
behavior within the nulticast routing protocols. The additional
source information contained in | GWv3 and M_.Dv2 nessages
necessitates that nulticast routing protocols nanage and utilize the
information. This docunent will describe how nulticast routing
protocols will interpret information | earned fromthese source-
filtering group managenent protocols.

2. Milticast Forwarding State

Exi sting nulticast routing protocols utilize the group nanagenent

dat abase in deternining if |ocal nmenbers exist for a particular
mul ticast group. Wth previous group nanagenent protocols, this

dat abase had one type of record indicating the group for which there
was interest and the associated |ocal interfaces.
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In the case of |GWv3 and M.Dv2, these routing protocols nmay now
build multicast forwarding state based on the source filter

i nformati on avail able for each nulticast group that has |oca
menbership. This requires that the group managenent dat abase have
four record types. Only one record nmay exist for a given interface
and a given nulticast group.

1. EXCLUDE <>
The EXCLUDE <> record indicates interest in all sources
destined to this group address for a set of local interfaces.
It is equivalent to the single record type existing in previous
versi ons of the group nmanagenent protocols.

2. | NCLUDE <>
The | NCLUDE <> record indicates that there is no interest in
any sources destined to this group address for a set of loca
i nterfaces.

3. EXCLUDE <l ist>
The EXCLUDE <list> record indicates that there is interest in
all sources other than the specifically listed sources for a
set of local interfaces.

4. I NCLUDE <list>
The I NCLUDE <list> record indicates that there is interest in
only the specifically listed sources for a set of |oca
i nterfaces.

The records in the group managenent dat abase should be utilized when
generating forwarding state for a nulticast group. |f the source
address in the nmulticast packet exists in the database for the
specified nmulticast group and is in an INCLUDE list or is not listed
in an EXCLUDE list, the multicast routing protocol should add the
interface to the list of downstreaminterfaces; otherw se, it should
not be added based on | ocal group menbership.

3. DVMRP Interaction

The Di stance Vector Milticast Routing Protocol (DVMRP) [ DVMRP] does
not incorporate any know edge of the multicast group’s senders.
Therefore, DVMRP will act only on the multicast group address
contained in an | GWv3 or M.Dv2 report.

Future standardi zed versions of DVMRP may incorporate pruning and

grafting messages sinmilar to PIM DM (discussed in Section 5). The
rules defined in Section 5 can be applied in this situation
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4.

5.

5.

MOSPF | nteraction

In Multicast Extensions to OSPF (MOSPF) [ MOSPF], the consideration of
source filter information in the group nmanagenent database is linited
to the building of forwarding state (di scussed above). This is due
to the flooding of group-nenbership-LSAs w t hi n MOSPF.

PIM DM | nteraction

The PI M DM protocol [PIMDM interaction with a source-filtering group
managenent protocol is inportant in two areas: nulticast distribution
tree pruning and nmulticast distribution tree grafting. The follow ng
sections will describe the behavior needed in PIMDMto interoperate
with | GWwv3 and M.Dv2.

1. Pl M DM Pr unes

Pl M DM prune nessages are initiated when a PI M DM router determ nes
that there are no entities interested in the data flowing on the

(S, @ forwarding state. |If the multicast router is running | GWv3 or
M.Dv2, this is determined by the source S being in EXCLUDE state in
the source filter for the destination G or all interest in G being

termnated for an existing (S, G forwarding entry.
2. PIMDM Gafts

PIM DM graft nessages are sent in order to override an existing PIM
DM prune. In the case of IGwWv3 or M.Dv2, this occurs when prune
state exists for (S,G and a state change occurs in which the source
filter state for S changes to INCLUDE for the specified G

PIM SM I nteraction

A PIMSMinteraction takes place when a PMSM [PIMSM router receives
an | GW or M.D nessage regarding a group address that is in the Any
Source Multicast (ASM range. This range is defined as the entire
mul ti cast address space excluding the gl obal SSMrange [ SSM and any
| ocal |y defined Source Specific space.
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6.1. PIMSMJoins (ASM Behavi or)

PIM SM join nessages are initiated when a PIM SMrouter deternines
that there are entities interested in a specific group or a specific
source sending to the group. |If this is due to an | GWv3 or MDv2
report with a zero-length EXCLUDE |ist, then the join is sent as a
(*,Q join towards the RP.

If the join is triggered by an | GWv3 or M.Dv2 state change that

af fects source information, the PIMSMjoin is sent as a (S, G join
towards the specific source. This behavior optimzes the join
process, as well as facilitates the adoption of the SSM nodel. The
generation of this (S,G join can cause failures in architectures
where | eaf routers do not have global reachability, and thus, can be
overridden by local policy. |If this is the case, then all triggered
joins are sent towards the RP as (*,G joins. The router sending the
(*,G join is responsible for filtering the data as per the | GWv3
dat abase before forwarding.

6.2. PIM SM Prunes (ASM Behavi or)

Pl M SM prune nessages are initiated when a PIM SM router determ nes
that there are no entities interested in a specific group, or a
specific source sending to the group. |If this is triggered by either
receiving a report with an EXCLUDE or if a specific Source/ G oup
times out, then an (S, G prune is sent towards the upstreamrouter.
If all of the 1Gwv3 or M.Dv2 derived requests for a group tinme out,
then (S,G and (*, G prunes are sent upstream as needed to stop all
flow of traffic for that group.

7. PIMSSM Interaction
A PIMSSMinteraction takes place when a PIM SMrouter receives an
| GWv3 or M.Dv2 nessage regarding a group address that is in the
Source Specific Miulticast range. This behavior is not defined in
this docunent, but rather in [Pl VMSM.

8. Security Considerations

Thi s docunent does not introduce any additional security issues above
and beyond those already discussed in [PIMDM, [PIMSM, [IGW3], and
[ M.Dv2] .
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Ful I Copyright Statenent
Copyright (C The | ETF Trust (2008).

This docunment is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGAN ZATI ON HE/ SHE REPRESENTS
OR |'S SPONSCORED BY (I F ANY), THE | NTERNET SCCI ETY, THE | ETF TRUST AND
THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS
OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO ANY WARRANTY THAT THE USE OF
THE | NFORVATI ON HEREI'N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intellectual Property Rights or other rights that nmight be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
made any independent effort to identify any such rights. [Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of I PR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Please address the information to the |ETF at
ietf-ipr@etf.org.
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