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Abst ract

Thi s docunment di scusses the procedure that helps to identify
| Pv4 enbedded | Pv6 Multicast address without any enbedded
flags in the address. This docunent specifies the usage of
additional data or attribute in M.D and PI M that hel ps
identify this address. This document is not conclusive and is
open for discussion.
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1. Introduction
As part of IPv4 to IPv6 migration, there are nultiple

standards devel oped for smooth transition for Unicast.
Section 3 of [I-D.ietf-nboned-v4v6-ntast-ps] specifies
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di fferent possible scenarios for I1Pv4d to I Pv6 nulticast
transition as bel ow,

1. I Pv4 Receiver and Source connected over |Pv6-Only
net wor k
2. 1 Pv6 Receiver Connected to | Pv4 Source through | Pv4
mul ti cast access network and | Pv6 Multicast network.
3. I Pv6 Receiver and Source connected to |IPv4-Only network.
4. |1 Pv6 Receiver and | Pv4 Source.
5. I Pv4 Receiver and | Pv6 Source.

Section 3.6 of [I-D.ietf-nboned-v4v6-ntast-ps] identifies the
use cases involving | Pv4 source as highest priority.

There are al so various solutions proposed (ex., [I-D.ietf-
softwire-nesh-nulticast], [I-D.ietf-softwire-dslite-

mul ticast]) addressing the above use cases requirenent which
requires to enbed | Pv4 nulticast address into | Pv6 address.
This | Pv4-enbedded I Pv6 nulticast address will be used as
group address within I Pv6 cl oud.

Currently [I-D.ietf-nboned-64-nulticast-address-fornat]
defines a new bit in IPv6 Milticast address that signals any
router that Ipv4d Miulticast address is enbedded as |ast 32
bits. This may create backward conpatibility issue.

This docunent defines a set of procedures, a new PIMjoin
attribute [RFC 5384] and a new MLD Auxiliary Data that hel ps
achi eve the above without a need for any bit enbedded within
I Pv6 Multicast address.

2. Conventions used in this docunent

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL
NOT", "SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as
described in RFC-2119 [ RFC2119].

In this docurment, these words will appear with that
interpretation only when in ALL CAPS. Lower case uses of
these words are not to be interpreted as carrying RFC- 2119
si gni fi cance.
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3. Term nol ogy
(4, A)/(*, A): (S, G or (*, G in IPv4 address format
(S6, &B)/(*, &B): (S, § or (*, @ in IPv6 address fornat
4. Procedure

Any AFBR on receiving (S4, &4) or (*, 4 PIMjoin or |IGW
Report nmessage and if the S6 after translation is not |Pv4
transl atabl e address and if the upstreamis |Pv6 Pl M nei ghbor
MUST include transitive 641 JON ATTRI BUTE (Section 4.1) in

I Pv6 PIMJoin and enbed |1 Pv4 group address in last 32 bits of
I Pv6 Miulticast SSMrange address.

Any AFBR on receiving (S4, &4) or (*, &4 PIMjoin or |GW
Report nmessage and if the S6 after translation is |Pv4d

transl atabl e address and if the upstreamis |Pv6 Pl M nei ghbor
SHOULD i nclude transitive 641 JON ATTRIBUTE in I Pv6 PI M Join
and enbed | Pv4 group address in last 32 bits of |Pv6

Mul ti cast SSM range address.

Any AFBR on receiving (S4, 4) or (*, 4) PIMJoin or | GW
Report message and if S6 after translation is not |Pv4

transl atabl e address and if upstreamis |IPv6 cloud w thout

Pl M nei ghbor MUST include 641 Auxiliary Data (Section 4.2) in
M_.Dv2 Report Message.

Any AFBR on receiving (S4, 4) or (*, 4) PIMJoin or | GW
Report message and if S6 after translation is |Pv4

transl atabl e address and if upstreamis |IPv6 cloud w thout
Pl M nei ghbor SHOULD i ncl ude 641 Auxillary Data in M.Dv2
Report Message.

Any AFBR on receiving IPv4 PIMJoin with 641 JO N ATTRI BUTE
MUST carry forward the attribute in IPv6 PIM Join sent
upstream

Any router on receiving IPv6 PIMJoin with 641 JO N ATTRI BUTE
and if upstreamis | Pv6 cloud wthout PIM neighbor MJST
i nclude 641 Auxillary Data in M.Dv2 Report nessage.

Any AFBR on receiving (S6, &) PIMJoin for SSMrange address

wi thout 641 JO N ATTRIBUTE and if the IPv6 Source in Joinis
wel | known prefix (64: FF9B::/96) or |Pv4 translatable | Pv6
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address [RFC 6052] and if the upstreamis |Pv4 PI M nei ghbor,
MUST pull the last 32 bits to generate |Pv4 group address.

Any router on receiving (S6, &) PIMJoin from SSM range
without 641 JO N ATTRI BUTE and if Source address is well
known prefix (64:FF9B::/96) or |Pv4 translatable | Pv6 address
[ RFC 6052] and if the upstreamis |IPv6 Pl M nei ghbor, MJST

i nclude 641 JO N ATTRI BUTE.

Any router on receiving M.D Report with 64l Auxiliary Data
MUST i nclude 641 JON ATTRIBUTE in IPv6 PIMjoin sent
Upstream for the group.

Wil e the above procedure is defined with SSM range address
as an exanple, it is applicable for any (S6, G6) from ASM
range.

4.1. 641 Join Attribute

Below is the format of new PIM JO N ATTRI BUTE specified in
this docunent,

0 1 2 3

01234567890123456789012345678901
B i i S S i I e i S S R L e e e e
| FI E] Attr Type | Length | T Reserved |
R R e R e s s e o S S e R e o o

F bit: 1, Transitive Attribute

E bit: As nentioned in [ RFC 5384]

Attr Type: TBD

Length: 2

Thbit: 1

Reserved: Reserved field for future use.

4.2. 641 Auxiliary Data

Below is the format of new Auxiliary Data specified in this
docunent,

Kumar & Venaas Expi res Decenber 28, 2012 [ Page 5]



Internet-Draft PIM M.D flags for |IPv4-1Pv6 Milticast Translation

Procedure June 2012

0 1 2 3
0123456789012345678901234567890
B S i s S T it S S S S
| Type | Length | T]| Reserved
B T o ik i T S S S S

Type: TBD

Lengt h:

T Flag: 1

Reserved: Reserved bit for future use.

5. Use Cases

In this docunment, we also specify the behavior of high
priority scenarios with above procedure.

5.1. |1 Pv4 Receiver and Source connected over |Pv6-Only network

This scenario sinply known as 4-6-4 is shown below in Figure

I + I +
| Host | | IPvd |
| Revr | [ DR |
I I I I
Fom e e e - - + Fom e e e - - +

| GW/ | Pv4 PIM | GW/ | Pv4d PIM

I I
I I
Fomm e - - + Fomm e - - + Fomm e - - +
M.D | 1Pv6 | | Pv6 [
| AFBRL [---------- | Oy [---------- | AFBR2 |
| | 1Pv6 PIM| Rir | PIM | |
Fommamenn + Fommamenn + Fommamenn +

Figure 1: 4-6-4 Scenario

Kumar & Venaas Expi res Decenber 28, 2012 [ Page 6]



Internet-Draft PIM M.D flags for |IPv4-1Pv6 Milticast Translation
Procedure June 2012

AFBR1 on receiving (S4, &4) or (*, &4) PIMJoin or |GW
Report will performthe bel ow,

1. If Upstreamis I Pv6 PIM neighbor, should enbed the | Pv4
mul ticast group into last 32 bits of 1Pv6 Miulticast SSM
range address and send (S6, G5) PIMjoin with 641 JON
ATTRI BUTE.

2. If Upstreamis IPv6 M.D router, should enbed the |IPv4
mul ticast group into last 32 bits of IPv6 Miulticast SSM
range address and send M.Dv2 Report with 64l Auxillary
Dat a.

AFBR2 on receiving (S6, G8) PIMJoin without 641 JON
ATTRIBUTE and if upstreamis |IPv4 cloud can derive the | Pv4
mul ticast group address fromlast 32 bits.

Since F bit will be set in 641 JON ATTRIBUTE, it will be
delivered to AFBR2 even if any router along the path doesn’'t
understand the attribute.

I Pv6-only Rtr on receiving (S6, &) PIMJoin with 641 JON
ATTRIBUTE will send across to AFBR2 with attri bute. Since 64l
JON ATTRIBUTE is transitive in nature, this behavior doesn’t
change even if IPv6-Only Rtr doesn't understand the
attribute.

I Pv6-only Rtr on receiving (S6, G5) MD Report with 64l
Auxiliary Data will include 641 JO N ATTRI BUTE i n upstream
PIMjoin for (S6, G6).

AFBR2 on receiving (S6, G) PIMJoin with 641 JO N ATTRI BUTE

must derive the I Pv4 nmulticast group address fromthe last 32
bits.

5.2. 1 Pv6 Receiver Connected to | Pv4 Source through | Pv4
mul ticast access network and | Pv6 Mul ti cast network
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This scenario sinply known as 6-4-6-4 is shown in Figure 2

Femmmmm—a + Femmmmm—- + Femmmmm—- +
| 1GwW | IPv4 | IPv4 |

| AFBRL |[---------- | only |------m--- | AFBR2 |
| IPv4a PIM| NW | PIM | |

Fomee oo + Fomee oo + Fomee oo +

Fomme oo + Fomme oo + Fomem o +
| IPv4 | 1GW | IPv6 | IPv6 |
| DR |---------- | AFBR3 |---------- | only |
| | 1Pv4 PIM | | PIM | NW |
oo + oo + oo +

Figure 2: 6-4-6-4 Scenario

In Figure 2, AFBR3 will act as IP/ICWP translator and will
advertise I Pv4 prefixes into | Pv6 cloud as either well known
prefix (64: FF9B::/96) or |Pv4 translatable |Pv6 prefix.

In this scenario, AFBRL or the DR router MJST include 64l
JO N ATTRI BUTE or 641 Auxiliary Data if the source is well
known prefix (64:FF9B::/96). AFBRl or the DR router SHOULD
i nclude 641 JO N ATTRI BUTE or 641 Auxiliary Data if the
source is with IPv4 translatable 1 Pv6 prefix. How AFBR1/ DR
will understand if S6 belongs to |Pv4 translatable |IPv6
prefix is outside the scope of this document.

Various solutions are avail able by which AFBRL will send the
join towards AFBR2. This basically depends if nulticast is
enabl ed or disabled on I Pv4 cloud. Depending on the solution
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AFBRL will either send | Pv6 PIM Join encapsulated within | Pv4
PIMjoin or IPv6 PIMJoin over sone tunnel.

AFBR2 on receiving (S6, G5) PIMJoin over tunnel or (S6, &%)
PI M Joi n encapsul ated within (S4, &4) will send 641 JON
ATTRI BUTE or 641 Auxiliary Data upstreans towards AFBRS3.

AFBR3 on receiving (S6, G58) Join with 641 JO N ATTRI BUTE MJST
derive the IPv4 group address fromlast 32 bits.

AFBR3 on receiving (S6, G) PIMjoin without 641 JON
ATTRI BUTE MUST check if S6 falls within well known prefix
(64: FF9B: :/96) or I1Pv4 translatable IPv6 Prefix. If S6 is
within the above range, it MJST derive IPv4 group fromthe
| ast 32 bits of G6.

5.3. I Pv6 Receiver and | Pv4 Source

. + . + . +
| | 1Pv6 | IP6 | IPv6 |

| DRl [---------- | only [---------- | AFBRL |
| | PIM |  NW | PIM | |
Fommm oo + Fommm oo + Fommm oo +

Figure 3: 6-4 Scenario
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This scenario works simlar to Section 5.2 except that |Pv6
cloud is not partitioned by |IPv4 cloud.

6. Security Considerations

Security consideration specified in [ RFC 5384] and [ RFC 6052]
are applicable here as well.

7. | ANA Consi derations
TBD.
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