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Abstract

This specification defines an extension to the nmulticast addressing
architecture of the IP Version 4 protocol. The extension presented
in this docunent allows for unicast-prefix-based assi gnnment of
mul ti cast addresses. By delegating nulticast addresses at the same
time as unicast prefixes, network operators will be able to identify
their nulticast addresses without needing to run an inter-donmain

al | ocati on protocol

Status of This Meno
This is an Internet Standards Track docunent.

This docunent is a product of the Internet Engi neering Task Force
(IETF). It represents the consensus of the |IETF comunity. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Group (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,
and how to provide feedback on it nay be obtained at
http://ww. rfc-editor.org/info/rfc6034.

Copyright Notice

Copyright (c) 2010 | ETF Trust and the persons identified as the
document authors. All rights reserved.

This docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis docunent nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided wthout warranty as
described in the Sinplified BSD License.
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1. Introduction

RFC 3180 [ RFC3180] defines an allocation mechanism (called "GLOP") in
233/ 8 whereby an Autonompbus System (AS) nunber is enbedded in the
mddle 16 bits of an IPv4 nulticast address, resulting in 256
mul ti cast addresses per AS. Advantages of this mechani sminclude the
ability to get multicast address space w thout an inter-donmain
mul ti cast address allocation protocol, and the ease of deternining
the AS that was assigned the address for debuggi ng and auditing

pur poses.

Some di sadvant ages of GL.OP i ncl ude:

0 RFC 4893 [RFC4893] expands the size of an AS nunber to 4 bytes,
and GLOP cannot work with 4-byte AS nunbers.

0 Wien an AS covers multiple sites or organi zations, adninistration
of the nulticast address space within an AS nust be handl ed by
ot her nechani sns, such as manual administrative effort or the
Mul ti cast Address Dynamic Cient Allocation Protocol (MADCAP)
[ RFC2730] .

o During debugging, identifying the AS does not imediately identify
the correct organi zati on when an AS covers nultiple organizations.

0 Only 256 addresses are autonatically available per AS, and
obt ai ni ng any nore requires adm nistrative effort.

More recently, a nechani sm|[RFC3306] has been devel oped for |Pv6 that
provides a nulticast range to every |Pv6 subnet, which is at a nuch
finer granularity than an AS. As a result, the first three

di sadvant ages above are avoided (and the | ast di sadvantage does not
apply to IPv6 due to the extended size of the address space).
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Anot her advantage of providing multicast space to a subnet, rather
than just to an entire AS, is that nulticast address assignments
wi thin the range need only be coordinated within the subnet.

Thi s docunment specifies a nmechanismsimlar to [ RFC3306], whereby a
range of global 1Pv4 nulticast address space is provided to each
organi zation that has unicast address space. A resulting advantage
over GLOP is that the nechanisns in |IPv4 and | Pv6 becone nore
simlar.

Thi s docunent does not obsol ete or update RFC 3180, as the nmechani sm

described in RFC 3180 is still required for organi zations with prefix
al l ocations nore specific than /24. Organizations using RFC 3180
al l ocations may continue to do so. In fact, it is conceivable that

an organi zati on night use both RFC 3180 al l ocati ons and the
al l ocation net hod described in this docunent.

2. Term nol ogy
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

3. Address Space
A multicast address with the prefix 234/8 indicates that the address

is a Unicast-Based Miulticast (UBM address. The remaining 24 bits
are used as foll ows:

Bits: | 0 thru 7 | 8 thru N | N+1 thru 31
D oo o e oo +

Val ue: | 234 | Uni cast Prefix | Goup ID
S e e e e e +

For organizations with a /24 or shorter prefix, the unicast prefix of
the organi zation is appended to the conmon /8. Any renmmining bits
may be assigned by any nechani smthe organi zati on w shes.

For exanpl e, an organi zation that has a /16 prefix assigned ni ght
choose to assign nulticast addresses manually fromthe /24 nulticast
prefix derived fromthe above nethod. Alternatively, the

organi zation m ght choose to del egate the use of nulticast addresses
to individual subnets that have a /24 or shorter unicast prefix, or
it mght choose sone other nethod.

Organi zations with a prefix Iength | onger than 24 do not receive any

mul ti cast address space fromthis nmechanism in such cases, another
mechani sm nmust be used.
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Conpared to GLOP, an AS will receive nore address space via this
mechanismif it has nore than a /16 for unicast space. An AS will
recei ve |l ess address space than it does fromGOP if it has less than
a /16.

The organi zation that is assigned a UBM address can be determ ned by
taking the nulticast address, shifting it left by 8 bits, and

i dentifying who has been assigned the address space covering the
resul ting uni cast address.

The enbedded unicast prefix MJST be a gl obal unicast prefix (i.e., no
| oopback, nulticast, link-local, or private-use |P address space).

In addition, since global unicast addresses are not pernanently

assi gned, UBM addresses MJUST NOT be hard-coded in applications.

4. Exampl es

The following are a few exanpl es of the structure of unicast-prefix-
based mul ti cast addresses.

o Consider an organi zation that has been assigned the gl obal unicast
address space 192.0.2.0/24. This nmeans that organization can use
the global nulticast address 234.192.0.2 w thout coordinating with
any other entity. Soneone who sees this nulticast address and
wants to find who is using it can nentally shift the address left
by 8 bits to get 192.0.2.0, and can then | ook up who has been
assi gned uni cast address space that includes that address.

o Consider an organi zation that has been assigned a | arger address
space, X.y.0.0/16. This organization can use the global nulticast
address space 234.x.y.0/24 without coordinating with any other
entity, and can assign addresses within this space by any
nmechani sm t he organi zati on wi shes. Someone who sees a nulticast
address (say) 234.x.y.10 and wants to find who is using it can
mentally shift the address left by 8 bits to get x.y.10.0, and can
then | ook up who has been assigned uni cast address space that
i ncl udes that address.

5. Security Considerations

The sane wel |l -known intra-domain security techni ques can be applied
as with GLOP. Furthernore, when dynamic allocation is used within a
prefix, the approach described here nay have the effect of reduced
exposure to denial -of -service attacks, since the topol ogical area
wi t hi n whi ch nodes conpete for addresses within the same prefix is
reduced froman entire AS to only within an individual organization
or an even snaller area
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6.

8.

8.

8.

| ANA Consi der ati ons

| ANA has assigned a /8 in the global 1Pv4 nulticast address space for
thi s purpose.
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