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Recommendation I TU-T Y.2053

Functional requirementsfor |Pv6 migration in NGN

Summary

Recommendation ITU-T Y.2053 provides feasible IPv6 migration scenarios and functional
requirements necessary for them.

Sour ce

Recommendation ITU-T Y.2053 was approved on 29 February 2008 by ITU-T Study Group 13
(2005-2008) under Recommendation ITU-T A.8 procedure.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on aworldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendationsis covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1ISO and 1EC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommuni cation administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure e.g. interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approva of this Recommendation, ITU had not received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/I TU-T/ipr/.

© ITU 2008

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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Recommendation | TU-T Y.2053

Functional requirementsfor I1Pv6 migration in NGN

1 Scope

The objective of this Recommendation is to identify IPv6 migration scenarios and functional
requirements necessary for them.

NGN transport stratum provides |IP connectivity services to NGN users, but the current NGN
assumes no specific version of IP. It means that IPv4 and I1Pv6 could coexist in NGN while IPv4 is
being replaced with IPv6. So the interim solution like IPv6 transition mechanism (see clauses 6
and 7) isrequired for this period.

If the IPv6 transition mechanism is introduced to NGN, there could be various migration scenarios
satisfying various application's requirements or service provider's requirements, and these migration
scenarios will also impact on existing FEs of NGN.

Thus, this Recommendation provides feasible IPv6 migration scenarios, and functiona
requirements required to support each scenario.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITU-T Recommendations is regularly published. The reference to a document within
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T Y.2011] Recommendation ITU-T Y.2011 (2004), General principles and general
reference model for Next Generation Networks.

[ITU-T Y.2012] Recommendation ITU-T Y.2012 (2006), Functional requirements and
architecture of the NGN release 1.

[ITU-T Y.2111] Recommendation ITU-T Y.2111 (2006), Resource and admission control
functions in Next Generation Networks.

[ITU-T Y.2701] Recommendation ITU-T Y.2701 (2007), Security requirements for NGN
release 1.

3 Definitions

31 Termsdefined elsewhere
This Recommendation uses the following terms defined elsewhere:

311 host [b-ITU-T Y.1540]: A computer that communicates using the Internet protocols. A host
implements routing functions (i.e., it operates at the IP layer) and may implement additional
functions including higher layer protocols (e.g., TCPin a source or destination host) and lower layer
protocols (e.g., ATM).

3.1.2 router [b-ITU-T Y.1540]: A host that enables communication between other hosts by
forwarding I P packets based on the content of their |P destination address field.
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3.1.3 dual IP layer [b-IETF RFC 4213]: Dual IP layer is a technique for providing support for
both Internet Protocols— IPv4 and IPv6 —in anode. Dual IP layer is also known as dua stack.

3.14 configured tunneling [b-IETF RFC 4213]: The configured tunneling is a technique for
establishing point-to-point tunnels by encapsulating 1Pv6 packets within 1Pv4 headers to carry them
over |Pv4 infrastructures (or vice versa).

3.2 Termsdefined in this Recommendation

This Recommendation defines the following terms:

3.2.1 node: A node is a device that is connected as part of a computer network. Nodes can be
computers, cell phones, or various other network appliances, such as routers, switches, and hubs.

3.22 subnet: A subnet is a physical network served by one router, for instance an Ethernet
network (consisting of one or several Ethernet segments or local area networks, interconnected by
switches and bridges) or avirtual local area network (VLAN).

4 Abbreviationsand acronyms
This Recommendation uses the following abbreviations:

ALG Application Layer Gateway

CPE Customer Premises Equipment

FE Functional Entity

NAT-PT  Network Address Trandation and Protocol Trandglation
SCF Service Control Function

ST Stateless IP/ICMP Trandation Algorithm

5 Conventions

51 Native | Pv6 device
A device that only has IPv6 stack.

52 I Pv6 transition mechanism

An IPv6 transition mechanism means a mechanism that supports transition between [Pv4 and IPv6.
There are many kinds of |Pv6 transition mechanisms available, and the user can choose one that fits
into a deployment environment.

53 Basic | Pv6 tr ansition mechanisms

Basic IPv6 transition mechanisms means "Dual IP layer" and "Configured tunneling” which can be
implemented on the IPv6 node [b-IETF RFC 4213].

6 IP asatransport function of NGN

NGN functions are divided into service stratum functions and transport stratum functions as
described in [ITU-T Y.2011]. The transport stratum provides IP connectivity to NGN service
stratum and users under the control of transport control functions. This means that IP plays the key
role of transport function of NGN.

In NGN, most of services are carried over IP, athough IP itself may in turn be carried over a
number of underlying technologies like ATM, Ethernet, etc. According to the NGN release 1, it is
assumed that the version of IP is not fixed. This means that 1Pv4 and IPv6 could coexist in NGN

Documents
Rec. ITU-T Y.2053 (02/2008) Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T Y.2053 2008


http://www.avadocuments.com/doc/itu-t-y-2053-2008
http://www.avadocuments.com/doc/itu-t-y-2053-2008

while IPv4 is being replaced with IPv6, thus a mechanism that supports migration into 1Pv6 is
required for this period.

IETF introduced several IPv6 transition mechanisms as recommendations for migration to 1Pv6
[b-IETF RFC 4213]. These mechanisms could also be recommendations for the NGN which uses |P
as atransport function. The study of 1Pv6 with NGN has not yet been compl eted.

The IPv6 transition mechanisms used in this Recommendation are dua stack, configured
tunnelling, and network address trandlation/protocol translation (NAT-PT) [b-IETF RFC 4213].
These mechanisms are explained in more detailsin clause 7.

When the IPv6 transition mechanisms are introduced to NGN, various migration scenarios could be
possible. This Recommendation also shows such feasible scenarios.

7 Basic approachesfor interworking and migration

The network consists of various IPv4-based and IPv6-based networks at different geographic
locations which are connected via an underlying transport network.

There are three major approaches in providing interworking and migration between the | Pv4-based
network and the IPv6-based network: dual IP layer, configured tunnelling and NAT-PT.

For more information on these mechanisms, see Appendix I.

7.1 Dual IP layer (Dual stack)

The node that has dua 1P layer provides implementations of both versions of the Internet Protocol
(IPv4 and 1Pv6) which are also enabled at the same time. This node can directly interoperate with
IPv4-only node using IPv4 packets, and also directly interoperate with 1Pv6-only node using 1Pv6
packets. There will be no IP protocol conversion necessary when communicating with a dual stack
node on either the media path or the signalling path. Details on dua IP layer node have been
identified in [b-IETF RFC 4213].

7.2 Configured tunnelling

The configured tunnelling is a technique for establishing point-to-point tunnels by encapsulating
IPv6 packets within 1Pv4 headers to carry them over |Pv4 infrastructures (or vice versa).

In most deployment scenarios, the 1Pv6 routing infrastructure will be built up over time. While the
IPv6 infrastructure is being deployed, the existing 1Pv4 routing infrastructure can still remain and
can be used to carry IPv6 traffic. Tunnelling provides a way to utilize an existing IPv4 routing
infrastructure to carry |Pv6 traffic.

Dual stack nodes can tunnel IPv6 packets over regions of |Pv4 routing topology by encapsulating
them within IPv4 packets. Tunnelling can be used in a variety of ways:

. router-to-router;
. host-to-router;
. host-to-host.

Configured tunnelling can be used in all of the above cases, but it is most likely to be used in
router-to-router due to the need to explicitly configure the tunnelling endpoints.

7.3 Network addresstrandation and protocol transation

NAT-PT uses address trandlation like NAT and IPv6/IPv4 protocol translation as described in
stateless IP/ICMP trandation (SIT) [b-IETF RFC 2765] to provide transparent routing to end-hosts
in IPv6 realm trying to communicate with end-hostsin IPv4 realm and vice versa.
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