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Abst ract

| Pv6-only networking is recognized as the ultimate goal of network
evol ution. However, in practice, the understanding and

i mpl ementation of I Pv6-only varies significantly. To address
anbiguity and i nprove comuni cation, this document proposes a
classification for IPv6-only networks. It defines three distinct

| evels, froma pure state with no | Pv4 support to scenarios where

| Pv6-only and dual -stack coexistence exists. This approach of
classification is applicable to all network scenarios and aids
operators and protocol designers in precisely specifying the nature
of their IPv6-only depl oynents.

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 docunments 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 mum of six nonths
and nay 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 2 Cctober 2026.

Copyri ght 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 Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
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Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunment. Code Conponents
extracted fromthis docunent nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.
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1. Introduction

The depl oynent of |Pv6-only networks represents a fundamental
transition in internet architecture, where the network is built

excl usively around the 1 Pv6 protocol for addressing, routing, and

i nterconnection. This nodel is widely recognized as the ultimte
stage of IPv6 evolution. [|Pv6 only can be applied to various
scenari os, such as backbone networks, netropolitan area networks
(MANs), access networks, IDCs, enterprise networks, the Internet of
Things (l10T), inter-network peering, and agent networks, anong
others. However, in practice, the path to a pure |Pv6-o0nly
environment i s shaped by the necessity to maintain backward
conpatibility with existing services, particularly those that do not
support IPv6. To address this, various |Pv4-as-a-Service (I|Pv4aaS)
mechani sms, such as DS-Lite [ RFC6333], Lightweight 4over6 [ RFC7595],
and I'VI [RFC7915], have been devel oped and depl oyed.

For an operator, when all services have been mgrated to | Pv6, a
fully realized | Pv6-only network would require no support for |Pv4
traffic whatsoever, representing a clean-state architecture. In
contrast, many operational networks exhibit a nmix of |Pv6-only and
dual -stack (1Pv4/1Pv6) conponents, with varying degrees of |Pv6-only
penetration. This heterogeneity |eads to inconsistent
interpretations of what constitutes an I Pv6-only network, creating
confusion in technical discussions, network planning and operation,
and standardi zation efforts.
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To address this anbiguity, this document proposes a graded
classification approach for I Pv6-only networks. The goal is to
provi de a standardi zed set of definitions that allow network
operators to precisely characterize the extent to which their

net wor ks support |Pv6-only operations, thereby facilitating clearer
and nore efficient comunication and nore consi stent depl oynent
practices. In addition, it enables the industry to develop different
techni cal solutions and standards for different |1Pv6-only |evels.
VWhen buil ding an 1 Pv6-only network, operators can al so choose
solutions that correspond to their respective levels. 1|n the |Iong
run, it will benefit the overall |Pv6-only depl oynent worl dwi de.
Thi s docunent does not intend to define new protocols or

t echnol ogi cal approaches.

1.1. Requirenents Language
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capital s, as shown here
2. Term nol ogy
The following terms are defined and used in this docunent,
AS: Aut ononpbus System
CE: Custoner Edge
DC. Data Center.
NP: Networ k Provider
NSP: Net wor k- Specific Prefix.
P: Provi der Router.
PE: Provider Edge (Section 5.2 of [RFC4026]).
3. Cassification of IPv6-Only Levels
The following three levels are defined to describe the degree of
| Pv6-only adoption within a network. Each level reflects a distinct

architectural state, ranging fromfull pure IPv6-only to partial
coexistence with 1 Pv4 capabilities.
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----------- T N NN

| Pv6-only | Descri ption | Degree of |
Level s | | 1Pv6-only

| |  Support |

----------- T

| The network forwarding plane is entirely
| I'Pv6-only, and no | Pv4 service support is
| provided. This represents the purest form
Level -0 | of IPv6-only operation, where all traffic
| ---including any residual |Pv4 dependencies
| ---is either absent or handl ed without
I

I

I

I

H gh |

I

I

networ k-1 evel |Pv4 nechani sns. |

| The network core is |IPv6-only, but |Pv4 | |
| service capabilities are available at the | |
| edge through | Pv4-as-a-Service (I|Pv4aaS) | |
Level -1 | techni ques such as DS-Lite, 4over6, or |VI.| Medi um
| I'n this nodel, IPv4 traffic is | |
| encapsul ated or translated, but the | |
| underlying transport infrastructure | |
| remains | Pv6-only. | |

| The network is a mxed environment where | |
| I'Pv6-only and dual -stack (I Pv4/IPv6) | |
| conponents coexist. A typical example is | |
| is an "I Pve-nmostly" network, where npst | |
Level -2 | nodes operate in |IPv6-only node but certain Low |
| segments or devices still maintain full | |
| dual -stack functionality. This |evel | |
| represents a transitional phase with | |
| lower overall |Pv6-only consistency. | |

Table 1. Representation Exanpl es of |Pv4-Enbedded | Pv6 Address

As nmentioned before, these levels are intended to serve as a
practical reference for network operators to assess and comuni cate
the current state of their IPv6-only transition. By applying this
classification, operators can nore clearly define their architectura
posture, identify transition mlestones, and align with industry best
practices. Wen an operator clains to have depl oyed an | Pv6-only
network, it is recomended to al so specify the corresponding |eve
defined in this docunent. Similarly, protocol designers devel opi ng
solutions intended for |IPv6-only environnents are encouraged to
clarify which level(s) their design targets, as the technica
requirenents may differ significantly between Level -0, Level-1, and
Level -2 scenari os.
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It should be noted that this classification is applicable to al
types of network environnents, including access networks, backbone
net wor ks, data center networks, and interconnection points between
net wor ks.

4. Security Considerations

Thi s docunent presents a classification franework for |1Pv6-only

net wor ks and does not introduce new protocols or operationa
procedures. As such, no direct security inplications are identified
at this stage. However, it is worth noting that the security
properties of a network may vary significantly across the defined

| evel s. For instance, Level -0 networks, |acking any |Pv4 support,

i nherently reduce the attack surface associated with | egacy | Pv4
stacks and transition nechani sns. Conversely, Level-1 and Level -2
networ ks may introduce additional considerations related to
encapsul ati on, translation, and dual -stack coexi stence, which should
be addressed through appropriate security architectures.

5. Operational Considerations
This classification is designed to assist network operators in
characterizing their |Pv6-only deploynent status. Wile no specific
operational requirenents are mandated, the gradi ng approach can
support use cases such as:

1) Benchmarking I Pv6-only progress across different networks or
time periods.

2) darifying assunptions in operational docunmentation, service-
| evel agreenents, and interconnection agreenents.

3) Facilitating clearer comunication between operational teans,
vendors, and standardi zati on bodi es.

6. | ANA Consi derations
There are no other special |ANA considerations.

7. Acknow edgnent

8. References
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