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Abstract

This document defines Dynamic Host Configuration Protocol version 6
(DHCPv6) Options for multicast transition solutions, aiming to convey
the IPv6 prefixes to be used to build unicast and multicast IPv4-
embedded IPv6 addresses.

These options can be in particular used in the context of DS-Lite,
Stateless A+P and other IPv4-IPv6 interconnection techniques.
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1.

IN

Introduction

[I-D.ietf-softwire-dslite-multicast] and several other solutions
(e.g., [I-D.ietf-softwire-mesh-multicast],
[I-D.venaas-behave-mcast46], etc.) are proposed for the delivery of
multicast services in the context of transition to IPv6. Even these
solutions may have different applicable use cases, they all use
specific IPv6 addresses to embed IPv4 addresses, for both the
multicast group addresses
[I-D.boucadair-behave-64-multicast-address-format], and the multicast
source addresses [RFC6052].

This document defines DHCPv6 options [RFC3315] to convey the IPv6
prefixes (a.k.a., PREFIX64) to be used for constructing these IPv4-
embedded IPv6 addresses.

These options can be in particular used in the context of DS-Lite
[RFC6333], Stateless A+P [RFC6346] and other IPv4-IPv6
interconnection techniques.

1.1. Requirements Language

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this
document are to be interpreted as described in RFC 2119 [RFC2119].

Terminology
This document makes use of the following terms:

o IPv4-embedded IPv6 address: is an IPv6 address which embeds a 32
bit-encoded IPv4 address [RFC6052]. An IPv4-embedded IPv6 address
can be unicast or multicast address.

0 PREFIX64: is a dedicated IPv6 prefix for building IPv4-embedded
IPv6 addresses. A PREFIX64 can be of unicast or multicast.

0 M PREFIX64: denotes a multicast PREFIX64. It may belong to the
SSM range (i.e., ff3x::/32 [RFC4607]) or ASM range.

0 U PREFIX64: denotes a unicast PREFIX64 for building the IPv4-
embedded IPv6 addresses of multicast sources in SSM mode.
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3. PREFIX64 DHCPv6 Option

OPTION PREFIX64 is defined to convey the IPv6 prefix(es) to use to
synthesize IPv4-embbedded IPv6 addresses. This option MAY enclose
one or more sub-options.

3.1. Option Format
Figure 1 shows the format of the OPTION PREFIX64 DHCPv6 option.

01234567890123456789012345678901
Bk ik e T T e e R e T S s ke sk ait (T S TP P S T P S TR
| OPTION PREFIX64 | option-length |
Bk e e T T e R e T e e e TRl e tae s s S
| sub-option |

T ar et T S e e e e S n s s S e e e S S e e s sk Sk S

+-d-t-t-t-F-F-t-F-F-t-t-t-F-F-t-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+-+
| preferred-lifetime

+-d-t-t-t-F-F-t-F-F-t-t-t-F-F-t-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+-+
| valid-lifetime |
tod-t-t-t-dt-t-t-t-F-t-t-t-F-t-t-t-F-F-t-F-F-F-t-t-F-F-F-F-F+-+-+-+

option-code: OPTION PREFIX64 (TBD)
option-length: The length of enclosed sub-option(s) + 8 in octets

sub-option: One or several sub-obtions. Two sub-codes are defined
in this document:
(1) SUB OPTION M PREFIX64
(2) SUB OPTION U PREFIX64

preferred-lifetime: The preferred lifetime for the IPv6 prefix(es)
in the sub-option(s), expressed in units of seconds.

valid-lifetime: The valid lifetime for the IPv6 prefix(es)
in the sub-option(s), expressed in units of seconds.

Figure 1: DHCPv6 Option Format for PREFIX64
3.2. M _PREFIX64 Sub-option

This sub-option (Figure 2) is defined to convey the IPv6 multicast
prefix to use to synthesize the IPv4-embedded IPv6 addresses of the
multicast groups [I-D.boucadair-behave-64-multicast-address-format].
The conveyed multicast IPv6 prefix MAY belong to the SSM range (i.e.,
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ff3x::/32 [RFC4607]) or ASM range.

01234567890123456789012345678901
il Tt e e i s TR e e aat sk ST T R SRR SRR

| SUB OPTION M PREFIX64 | sub-option-length |
e it o T e e s st s T e e e R e
| prefix-length | reserved |

e e e e L Tl T T R R R EE R EE T T T P P e Tt EE . h L L L I B T e
I |
[ M PREFIX64 (IPv6 multicast prefix) |
I |
I I
e e T T e e b s T S e T S e e ek it S TR P S T P P TR P
sub-option-code: SUB OPTION M PREFIX64 (TBD)

sub-option-len: 20 in octets

prefix-length: the length of M PREFIX64 in bits

M PREFIX64: the multicast prefix for constructing the IPv4-embedded
IPv6 addresses of multicast groups. It MAY belong to
SSM or ASM address range.

Figure 2: DHCPv6 Sub-option Format for M PREFIX64
3.3. U_PREFIX64 Sub-option

This sub-option (Figure 3) is defined to convey the IPv6 unicast
prefix to be used in SSM mode for constructing the IPv4-embedded IPv6
addresses of the multicast sources. It is also used to extract the
IPv4 address from received multicast data flows (e.g.,
[I-D.ietf-softwire-dslite-multicast]). The address synthesis MUST
follow the guidelines documented at [RFC6052].
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01234567890123456789012345678901
T b b o n oEr T ST e e e e S S e ok ok b b T e e

| SUB OPTION U PREFIXo64 | sub-option-length |
Bk ik e T T e e R e T S s ke sk ait (T S TP P S T P S TR
| prefix-length | reserved |

ot ot ododododododododododododototototototototototot ottt -ttt

|
U PREFIX64 (IPv6 unicast prefix) |

|

|

| |
| |
=+ -

B ek e T T T S T e e s st st ST ST S T SR TR S T T S
sub-option-code: SUB OPTION U PREFIX64 (TBD)
sub-option-len: 20 in octets
prefix-length: the length of U PREFIX64 in bits

U PREFIX64: the unicast prefix for constructing the IPv4-embedded
IPv6 addresses of the multicast sources in SSM mode

Figure 3: DHCPv6 Sub-option Format for U PREFIX64

4. Client Behaviour

To retrieve the IPv6 prefixes to use to synthesize unicast and
multicast IPv4-embedded IPv6 addresses, the DHCPv6 client MUST
include OPTION PREFIX64 in its OPTION ORO.

If the DHCPv6 client receives more than one OPTION PREFIX64 option
from the DHCPv6 server, only the first instance of that option MUST
be used.

When OPTION PREFIX64 option is received from the DHCPv6 server, at
most three sub-options MAY be included.

The prefix conveyed in SUB OPTION U PREFIX64 is used to synthesize
unicast IPv4-embedded IPv6 addresses as specified in [REC6052].

The prefix conveyed in SUB OPTION M PREFIX64 is used to synthesize
multicast IPv4-embedded IPv6 addresses as specified in
[I-D.boucadair-behave-64-multicast-address-format].

Server Behaviour

(8,

A DHCPv6 server MUST NOT reply with a value for the OPTION PREFIX64
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9.

if the DHCPv6 client has not explicitly included OPTION PREFIX64 in
its OPTION ORO.

If OPTION PREFIX64 option is requested by the DHCPv6 client, the
DHCPv6 server MUST NOT send more than one OPTION PREFIX64 option in
the response.
One or two SUB OPTION M PREFIX64 sub-options MAY be enclosed in
OPTION PREFIX64 DHCPv6 option. In particular, if only SSM or ASM
mode is supported, only one SUB OPTION M PREFIX64 sub-option MUST be
returned to the requesting client. If both SSM and ASM mode are
supported, two SUB OPTION M PREFIX64 sub-options MUST be returned.
When two SUB OPTION M PREFIX64 sub-options are present, one

SUB OPTION M PREFIX64 sub-option MUST convey an IPv6 prefix in SSM
range and the other one MUST enclose an IPv6 prefix in the ASM range.
If the IPv6 multicast prefix conveyed in SUB OPTION M PREFIX64 is an
SSM prefix, U PREFIX64 sub-option MUST also be present.

Security Considerations

The security considerations in [RFC3315] are to be considered.

Acknowledgements

TBD

IANA Considerations
A new DHCPv6 option:
OPTION PREFIX64
and two sub-options:
SUB OPTION M PREFIX64,
SUB OPTION U PREFIX64

need to be assigned by IANA.
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