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Abst r act

Despite I Pv6 was devel oped to replace |Pv4, the transition process
did not and will not ranp up as expected. Mjor reason for stalled
depl oynent is non-technical, but historical know edge as well as
est abli shed processes. The missing part between IPv4 and IPv6 is
designed to help the mgration efforts by addressing the non-
technical needs for a snooth transition

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and nmay 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 3 Cctober 2025
Copyri ght Notice

Copyright (c) 2025 | 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 Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent.
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I nt roducti on

| Pv4 [ RFC791] conmes with the visual appearance of _dotted-quad-
nunbers , while | Pv6 [ RFC8220] | ooks like a nmenory dunp_ during a
kernel panic. Senior administrators as well as teachers,
docunentation witers, or filmnmakers are fanmliar with the |Pv4
style of addresses, so they can and will not change their habits,

WOONNNNNNOOOURRRRNWWNN

slides or books. |1Pv6 will not get traction until this generation of

peopl e | eft the conpani es and school s.

In order to introduce a new protocol, the visual and operation
experience nust not change. Conming fromlPv4, there should be no
difference in using IPv5. Evolving to | Pv6, there should be only a
m nimal difference to IPv5. 1Pv5 is designed in a way to keep the
ol der generation of people on board while introducing a protocol,
whi ch might be used like the newer |Pv6.

Furthernore, the organizational inpact should be mninized. People
al ready using | Pv4 or | Pv6 should be able to switch to I Pv5 w thout
addi tional bureaucratic obstacles.

| Pv5 Header For nmat
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The 1 Pv5 header is using the same fields as the | Pv6 header. The
maj or differences are:

* the version nunber is 5
* the address fields are 64bit each

For information about the other fields, please refer to | Pv6
[ RFC8220] .

3. Address resolution

For address resolution an adapted version of nei ghbor discovery
[ RFC4861] is used.

The last 24bit of | Pv5 addresses are mapped to the | ANA-EUl [ RFC9542]
space 33:33:ff: for generating multicast addresses.

4. 1 Pv5 Address Mapping

| Pv5 addresses consist of four hextets a 16bit each. For the visua
representation, those grouping are used. The hextets night be
witten in decinmal, separated by dot '.’ characters, or as
hexadeci mal nunbers, separated by colon ':’ I nterm xi ng both

met hods is not allowed. Miltiple hextets of 0 m ght be concatenated

to "::", so "::1" is the same as "0:0:0:1". For decinal-dotted
notation, all four decinals nust be retrained, shortening is not
al | owed.

Deci mal -dotted notation is used for all addresses whi ch has | ower
than 4096 in the first hextet, otherw se hexdeci nal -colon notation is
used. So 987.543.210.1 is correct, but 987:543:210:1 is not. OTCH
1234:5678:9:0 is correct, but 12345.6789.0.1 is not.
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4.1. Mapping IPv4 into | Pv5

Each octet of an |IPv4 address is mapped into the correspondi ng hextet
of the IPv5 address. 1In order to fill the double space, each
conponent of the address is separately doubled in size.

The address | Pv4 "198.51.100.24" will becone a | Pv5 address
consi sting of those eight bytes: 0 198 0 51 0 100 0 24. This IPv5
address is witten "198.51.100.24" in decimal-dotted form

4.2. Mapping IPv5 into | Pv6

| Pv6 addresses are twice as large as | Pv5 addresses. The first two
hextets of the I Pv5 address maps directly into the first hextets of
the 1Pv6 address. The third hextet of the |IPv5 address maps into the
fourth hextet in IPv6, and the |ast hextet maps into the |ast hextet
respectively.

So the | Pv5 address "2001: db8: 1234: 5678" map to the | Pv6 address
"2001: db8: 0: 1234: : 5678"

5. 1Pv5 Net masks

In order to keep the operational differences nmnimal, |Pv4d as well as
| Pv6 addresses with their typical netmasks shoul d be representable by
I Pv5 wi t hout change.

For routing purposes the *prefix length* is used, which is
_different_ fromthe *netrmask*. Routing and networki ng people shoul d
i gnore the netmask, and stick only to the prefix length for al
practical purposes. |f necessary, the prefix |ength should be
witten with a double slash "//", instead of a single slash "/" used
by the net mask.

5.1. Mapping IPv4 into | Pv5

B el oo ool sy ool ey oo
| IPv4 | netmask | prefix length | 1Pv4 | netmask | prefix length |
B Sl St e e e el el e s
| /0 | /0 | /10 | /16 | /16 | /132 |
+------ L I i +------ L I i +
| /1 | /1 | /119 | 117 | 117 | /141 |
+------ Fo-m e - - I I T +------ Fo-m e - - I I T +
| /12 | /2 | /110 | /18 | /18 | /142 |
+------ F---- - - - S I +------ F---- - - - S I +
| /13 | /3 | /711 | /19 | /19 | /143 |
+------ L I i +------ L I i +
| 14 | /4 | /112 | /20 | /20 | /144 |
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+------ F--- - - - - I I I +------ F--- - - - - I I I +
| /15 | I5 | /113 | /21 | /21 | /145 |
+------ L I I I +------ L I I I +
| 16 | I6 | /114 | 122 | /22 | /146 |
+------ L R I I +------ L R I I +
| 17 | 17 | /115 | /23 | /23 | 1147 |
+------ F--- - - - - I I I +------ F--- - - - - I I I +

Table 1
B ey Sy Sty ety sy sl pe e jj—t—t—t—
| IPv4d | netmask | prefix length | IPv4 | netmask | prefix length |
B el oo ool sy ool ey oo
| /8 | /8 | /116 | /24 | /24 | /148 |
+------ L I I I I eI I I I +
| /19 | /19 | /125 | /25 | /25 | 1157 |
+------ L R I I Fo-m e e - - - R I I +
| /10 | /10 | 1126 | /126 | /26 | /158 |
+------ F--- - - - - I I I I I e I I I +
| /11 | /11 | /127 | 127 | /27 | /159 |
+------ L I I I I eI I I I +
| /12 | /12 | /128 | /28 | /28 | /160 |
+------ L R I I Fo-m e e - - - R I I +
| /713 | /13 | 7729 | 729 /29 | 7761 |
+------ F--- - - - - I I I I I e I I I +
| /14 | /14 | /130 | /30 | /30 | /162 |
+------ L I I I I eI I I I +
| /115 | /15 | /731 | /31 | /31 | /163 |
+------ L R I I Fo-m e e - - - R I I +
| | | | /32 | /132 | /164 |
+------ F--- - - - - I I I I I e I I I +
Table 2

Thi s mappi ng ensures,
in | Pv5 wthout change.
be retrained: Aclass Cis stil

set ups.

5. 2.

Mapping I Pv5 into | Pv6

that the existing netmask in | Pv4 can be reused
Furthernore the typical network classes can

a /24, and suitable for typica

LAN

The first 32 bit prefix lengths are mapped 1:1 to | Pv6 prefix

| engt hs,

and are identica

to the net masks.

Prefix length between //32 and //48 are mapped uniformy to the range

32 up to

Donner hacke
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so each step is doubl ed.
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Prefix length between //48 and //64 are mapped uniformy to the range
64 up to 128, so each step is quadrupl ed.

If "n" denotes the netnmask and "p" the prefix length, then the
foll owi ng fornula hol ds:

| p , if 0 <=p<=232
n=1| 32+ 2¥(p-32) , if 32 <p <= 48
| 64 + 4*(p-48) , if 48 < p <= 64

Thi s mappi ng ensures, that the existing netnask in IPv6 can be reused
in | Pv5 without change. Furthernore the typical network classes can
be retrained: Aclass Cis still a /64, and suitable for typical LAN
set ups.

6. Allocating resources
6.1. Automatic reuse of existing resources

Any existing network, which is using registered |IPv4 or |IPv6 space,
can automatically use the corresponding | Pv5 space. So if a network
uses 2001:db8::/32 in IPv6, it can use 2001:db8::/32 in |IPv5, too.

If a network uses 192.0.2.0/24 in IPv4, it can use 192.0.2.0/24 in

| Pv5, too.

This sinmplified resource allocation process is possible for any | Pv6
resource up to prefix length of /32, and for any |IPv4 resource up to
prefix length of /24.

6.2. Extended resources

By applying the previous allocation scheme, not all addresses are
exhaust ed.

The obvi ous extension is to go "full decimal", as proposed by various
filmmakers: Sinply allow up to 999 in each hextet. So you can -

wi t hout asking for extra perm ssion - extend your networks in your
prefix 128.66.0.0/16 by assigning class C networks up to
128.66.999.0/24. R Rs mght apply for additional allocations from

I ANA up to 999.0.0.0/8.

Using nore than three digits nay be used, as long as the first hextet
is excluded. More than 65535 per hextet nust not be used.

Pl ease check your applications, if they are able to handl e nore than
three digits per hextet.
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10.

11.

11.

Host address assi gnnment

Host addresses m ght be assigned - as usual - manually or by DHCP.
The DHCP [ RFC8415] protocol needs to be adapted for this purpose.
Aut omati ¢ assi gnnent technol ogi es |i ke SLAAC [ RFC4862] are not
appl i cabl e.

For hosts in the class C network /24, you can assign any host val ue
up to 999, and - with caution - up to 65534, in the last hextet.

For hosts in the class C network /64, host assignnents can use the
full space from1 up to fffe in the |ast hextet.

Reserved space

The space 1000.0.0.0 - 1000:: is reserved for future extensions.
The space 4000:: - ffff:: is reserved for future extensions.
Security considerations

There are no rel ated security considerations, besides those, which
are already known from | Pv4 and | Pv6.

I ANA consi derations

I ANA shoul d open an new registry for the | Pv5 address space.
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Appendi x A.  Change history
version 02
* fixed incorrect backmatter nmark
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* fixed spelling errors (I1dp)
* fixed maxi mum hex value for hosts (I1dp)
versi on 00
* initial draft
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