Net wor k Wor ki ng Group M Bl anchet
Request for Comments: 3531 Vi ageni e
Cat egory: I nf or mat i onal April 2003

A Fl exi bl e Method for Managi ng the Assignnment of Bits
of an | Pv6 Address Bl ock

Status of this Meno

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

Copyright Notice
Copyright (C The Internet Society (2003). Al Rights Reserved.
Abst r act

Thi s docunent proposes a nethod to nanage the assignnment of bits of
an | Pv6 address block or range. Wen an organisation needs to nake
an address plan for its subnets or when an | SP needs to nake an
address plan for its custoners, this nmethod enabl es the organi sation
to postpone the final decision on the nunber of bits to partition in
t he address space they have. It does it by keeping the bits around
the borders of the partition to be free as long as possible. This
schene is applicable to any bits addressing schene using bits with
partitions in the space, but its first intended use is for IPv6. It
is a generalization of RFC 1219 and can be used for |Pv6 assignnents.
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1. Rationale

| Pv6 addresses have a flexible structure for address assignments.
This enables registries, internet service providers, network
designers and others to assign address ranges to organizations and
net works based on different criteria, like size of networks,
estinated growmh rate, etc. Oten, the initial assignnent doesn’'t
scale well because a snall network becones | arger than expected,
needi ng nore addresses. But then, the assignnment authority cannot
al | ocate contiguous addresses because they were already assigned to
anot her net wor k.

RFC 1219 [1] describes an allocation scheme for |Pv4d where address
space is kept unall ocated between the |eftnost bits of the subnet
part and the rightnost bits of the host part of the address. This
enabl es the network designer to change the subnet mask wi t hout
renunbering, for the central bits not allocated.

This work generalizes the previous schene by extending the algorithm
so it can be applied on any part of an |IP address, which are assigned
by any assignnment authority level (registries, |1SPs of any |evel
organi zations, ...). It can be used for both IPv4 and | Pv6

Thi s docunent does not provide any recomendati on to registries on
how to assign address ranges to their custoners.

2. Schene

We define parts of the I P address as pl, p2, p3, ... pNin order

so that an | P address is conposed of these parts contiguously.
Boundari es between each part are based on the prefix assigned by the
next | evel authority. Part pl is the |eftnost part probably assigned
to a registry, Part p2 can be allocated to a large internet service
provider or to a national registry. Part p3 can be allocated to a

| arge custonmer or a smaller provider, etc. Each part can be of
different length. W define | (pX) the length of part X

S S S S S S +
l p1 [ p2 | p3 | p4 | | PN |
[ [ [ [ [ [ +
<------- i pv6 or ipv4 address ------------ >

The algorithmfor allocating addresses is as follows: a) for the

| eftnost part (pl), assign addresses using the leftnost bits first b)
for the rightnmost part (pN), assign addresses using the rightnost
bits first ¢) for all other parts (center parts), predefine an
arbitrary boundary (prefix) and then assign addresses using the
center bits first of the part being assigned.
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This algorithmgrows assigned bits in such way that it keeps

unassi gned bits near the boundary of the parts. This neans that the
prefix between any two parts can be changed forward or backward,
|ater on, up to the assigned bits.

3. Description of the Al gorithm

This section describes the assignnment of |eftnost bits, rightnost
bits and centernost bits.

3.1 Leftnost
pl will be assigned in order as follows:

O der Assi gnnent
00000000
10000000
01000000
11000000
00100000
10100000
01100000
11100000
00010000

Co~NOUR~WNE

This is actually a mirror of binary counting.
3.2 Ri ght nost
pN (the last part) will be assigned in order as follows:

O der Assi gnnent
00000000
00000001
00000010
00000011
00000100
00000101
00000110
00000111
00001000

Co~NOURWNE
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3.3 Cent er npst

pX (where 1 < X < N wll be assigned in order as follows: (for
exanple, with a 8 bit predefined I ength | (pX)=8))

O der Assi gnnent
00000000
00001000
00010000
00011000
00000100
00001100
00010100
00011100
00100000

O©CoO~NOOUTAWNPE

The bits are assigned using the follow ng al gorithm

1. The first round is to select only the mddle bit (and if there is
an even nunber of bits pick the bit follow ng the center)

2. Create all conbinations using the selected bits that haven't yet
been creat ed.

3. Start a new round by adding one nore bit to the set. |In even
rounds add the preceding bit to the set. In odd rounds add the
subsequent bit to the set.

4., Repeat 2 and 3 until there are no nore bits to consider
4. Exanpl e

As an exanple, a provider Pl has been assigned the 3ffe: 0b00/ 24
prefix and wants to assign prefixes to its connected networks. It
anticipates in the foreseeable future a maxi num of 256 custoners
consunming 8 bits. One of these custoners, naned C2, anticipates a
maxi mum of 1024 custoner’s assignnents under it, consum ng 10 ot her
bits.

Bl anchet I nf or mat i onal [ Page 4]



RFC 3531 Bits Assignnment of an | Pv6 Address Bl ock April 2003

The assignnment will be as follows, not showing the first 24 | eftnost
bits (3ffe:0b00/24: 00111111 11111110 00001011):

P1 assigns address space to its custoners using |leftnost bits:

10000000 : assigned to C1
01000000 : assigned to 2
11000000 : assigned to C3
00100000 : assigned to 4

C2 assigns address space to its custonmers (C2Cl, C2C2, ...) using
centernost bits:

0000010000 : assigned to C2C1
0000100000 : assigned to C2C2
0000110000 : assigned to C2C3

Customers of C2 can use centernost bits for maximumflexibility and
then the | ast aggregators (should be a network in a site) will be
assigned using rightnost bits.

Putting all bits together for C2C3:

P1 | C2 | C2C3
00111111 11111110 00001011 01000000 00001100 00
S > <-mmm-- >

growi ng bits
By using this nethod, P1 will be able to expand the nunber of
custoners and the custonmers will be able to nodify their first
assunptions about the size of their own custonmers, until the
"reserved" bits are assigned.
5. Security Considerations

Addr ess assi gnnent doesn’t seemto have any specific security
consi derati on.
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2003). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation may be prepared, copied, published
and distributed, in whole or in part, w thout restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into | anguages other than
Engl i sh.

The linited perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LIM TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI 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.
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