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Abst r act

Thi s docunent defines a new canonical fornat for |Pv6 addresses, that
uses fam liar dotted decinal notation.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 25 Cctober 2026.
Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

The gl obal use of the Internet Protocol v6 (I1Pv6) is constantly
growing. At the tine of witing of this docunent, Google reports
that 45% of it’'s customer traffic uses | Pv6 [ Google-IPv6]. O her
actors like Cloudflare report a nean |Pv6 traffic share of over 40%
inthe last 12 noths [Coudflare-1Pv6]. Wth the slow but steady
grows in | Pv6 adoption, network adm nistrator are expected to be
confronted nore often with | Pv6 addresses, represented in their
canoni cal form [RFC5952]. Wile ensuring efficient text
representation, the canonical |Pv6 address formrequires a deep
know edge of hexadeci mal notation to be understood. This is often
considered a barrier to the understanding ov the I Pv6 protocol by
network administrators who are nore famliar with | Pv4d. A secondary
| Pv6 address notation could help close the gap between network

adm nistrators and the 1 Pv6 protocol by providing a nore famliar way
of representing addresses. This proposal DOES NOT repl ace the
standard canoni cal notation, but rather propose an alternate fornat.

2. Conventions and Definitions

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here.
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3. Address representation

The way of textually representing | Pv6 addresses is addressed in this
section.

3.1. Current form

When being di splayed or printed, an | Pv6 address is represented in
conformance with [ RFC4291] and [ RFC5952]. An exanple of an address
with its prefix length is shown bel ow.

2001: db8: : bad/ 64

This representati on uses hexadeci mal notation in conjunction with the
| eadi ng zeroes om ssion and zero conpression rules. the prefix length
is separated fromthe address by the '/’ character

3.2. Issues with current form

The canonical notation that is currently used for |Pv6 address
representati on poses a nunber of issues

* The use of hexadecinal notation introduces new digits that expand
the traditional ten digits (0-9). However, as the standard
engl i sh al phabet doesn’t have nore glyphs to represent digits, we
are forced to use letters to represent values from10 to 15. This
introduces a | ot of confusion when trying to read a hexadeci ma
nunber and forces network adm nistrators to | earn a new nunbering
format.

* The zero conpression rule introduces a | ot of confusion, because
the length of an I Pv6 represented in standard notation can vary
greatly. Some exanples of |Pv6 addresses are shown bel ow.

2001: db8:: 1
2001: db8: 1111:1111:1111: 1111

* The colon (’':’) character is normally used to separate an IP
address and a port nunber. |Its usage in the representation of an
| Pv6 address introduces event nore conplexity and the necessity to
use nore characters to separate the address fromthe port nunber.
An exanpl e is shown bel ow.

[ 2001: db8: : 1] : 443

Bauer Expi res 25 October 2026 [ Page 3]



I nternet-Draft ddni p6a April 2026

These issues have greatly slowed down the gl obal adoption of |Pv6.
Sone proposal s have been nmade to mtigate the issues, like [IPv8],
but redefining the architecture of the entire Internet seens
excessive just to resolve an address representation issue.

3.3. New representation

The new | Pv6 address representation ains to fix the issues listed in
Section 3.2 and inprove the readability of |Pv6 addresses for
seasoned network adm nistrators. Wth this new representation, an

| Pv6 address is divided into 16 groups of 8 bits. Each byte is
represented in decinmal notation. The individual bytes are separated
by dots (’'.’). Leading zeroes in a byte MIST be omitted, but there
is no zero conmpression rule. An exanple of an IPv6 address is shown
bel ow.

S e e s e s s s s s s s s s s s s e s s s s s s s
| dassic IPv6 address | New | Pv6 address representation |
| representation

Table 1: Dotted decinal formt

Wil e being | onger, the new representation is nore sinmlar to an | Pv4
address. The new representation al so reintroduces network nmasks
usi ng the sane semantics. An IPv6 prefix length with a value of _N_
can be converted to a network nask by setting the N _ leftnost bits

of a 128 bits integer to one and the reste of the bits to zero. The
mask can them be displ ayed using the sane new semantics as for an

| Pv6 address.

[ el s ooy o}
| I'Pv6 prefix | Resulting I Pv6 netnmask in dotted deci nal |
| length | notation |
| O | 0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 |
S o m mm e e e e e e e e e e e e e e e e e e e e e e mm e mmaa o s +
| 32 | 255.255.255.255.0.0.0.0.0.0.0.0.0.0.0.0 |
Fom e o - o m m e e e e e e e e e e e e e e e e e e e e e eeee e +
| 64 | 255.255. 255. 255. 255. 255. 255. 255.0.0.0.0.0.0.0.0. |
R o m m e e e e e e e e e e e e e e e e e e e e eeee oo +

Table 2: 1 Pv6 network nask notation
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3.4. Exanples of fixed representation

The 1 Pv6 specification contains a nunber of special use addresses
whose representation are very confusion. A few exanples and their
dotted decimal representation are |isted bel ow

| Addr ess | Standard | Pv6 | Dotted decimal representation |
| | representation| |
[ gttt —— e ——————————— s p—p—_——
| Unspeci fied|:: [|0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 |
- . T +
| Loopback [::1 []0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.1 |
N S o m e e e e e e e e e e e e e emamao - +
| I Pv4- Mapped|:: ffff:0:0 | 0.0.0.0.0.0.0.0. 255. 255. 255. 255. 0. 0. 0. Of
S R o e m e e e e e e e e e e e e mo oo +

Tabl e 3. Special use addresses

Note that in the case of the |IPv4-Mapped address, the original |Pv4d
address is always readable in its native format.

4. 1 npl enentati on considerations

Most programm ng | anguages include in their standard library a way to
parse a string containing an | Pv6 address in canonical representation
into an actual binary address and vice-versa. As there has only been
one standard format to represent an | Pv4 address and an | Pv6 address,
these APIs do not include functionality to choose a fornmat.

Section 4.1 shows an exanple for adapting the C standard library to
the new dotted decimal format.

4.1. C standard library

The C standard library provides a few functions to convert an IP
address fromits textual representation to a binary value and vice-
versa. One of themis inet_pton, that can be used with IPv4 or |Pv6
addresses. Its counterpart inet_ntop does the opposite.

int inet _pton(int af,
const char *restrict src,
void *restrict dst);

const char *inet_ntop(socklen_t size,
int af,
const void *restrict src,
char dst[restrict size],
sockl en_t size);
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7.

7.

The af argunent represents the address famly and can be set to
AF_| NETfor an | Pv4 address and AF_INET6 for an | Pv6 address.

One way of inplenenting the new dotted decinmal notation would be to
reserve a new value for the af argunent, |ike AF_INET6_DD. This
constant woul d have a decinmal value of _11 , which follows the val ue
of the constant AF_INET6 (_10_) defined in |inux/socket.h.

Security Considerations

| Pv6 address representation does not have a direct inpact on Internet
infrastructure security.

I ANA Consi derations
Thi s document has no | ANA acti ons.
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