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Introduction
It is estimated that IPv4 addresses in the IANA (Internet Assigned Numbers Authority) will be exhausted around the mid of 2011, right at the time when LTE/SAE system is being launched worldwide. A study item has been initiated in SA2 to investigate various mechanisms for IPv4 to IPv6 migration and to identify their impacts on 3GPP equipments. This contribution looks at this issue from a UE point of view, and proposes some high level requirements.
Discussions

Migrating from IPv4 to IPv6 will not be realized in an instant, as there are huge numbers of internet nodes and hosts/applications out there, which are based on IPv4 protocol, and provide indispensable services and experiences in our daily life. Hence, the migration from IPv4 to IPv6 would be a progressive transition, implemented node by node, and equipment by equipment. During this process, there would be mismatch in IP capabilities between UE/client and application host/server. For example, there would be UE/client with IPv4 capabilities, and internet hosts/server with IPv6 capabilities; vice versa, there would also be UE/client with IPv6 capabilities, and internet hosts/server with IPv4 capabilities. An issue in this migration is how to make UE/client communicate with a host/server of mismatched IP capabilities. It is probably fair to assess that at the beginning of the transition, most of internet applications would still be based on IPv4 protocol; or in other words, it would be much easier for a UE/client with IPv4 capability to find a host/server with matching IP capability, and to enjoy the vast number of internet applications. Since the goal is to migrate to IPv6, i.e., to encourage the implementation of IPv6 protocol, the focus of this study should be to develop mechanisms to allow IPv6 UE/clients to access internet application hosts/servers based on IPv4 protocol. This way, UE/clients with IPv6 capabilities, would enjoy no less internet applications than the UE with only IPv4 capabilities.

Proposal 1: the focus of this study should be to develop mechanisms to allow IPv6 UE/clients to access internet application hosts/servers based on IPv4 protocol.

The migration from IPv4 to IPv6 impacts not only the mobile devices, but also the fixed and nomadic devices and equipments. As such, it has been actively worked on in IETF, and dozens of mechanisms have already been proposed to enable the transition. Given the widespread use of IP technologies, it would be beneficial for 3GPP to employ a mechanism, which is also widely adopted in other parts of internet world. Therefore, this study should start with the IETF IPv6 migration proposals, and identify the ones which are suitable to 3GPP system, with possibilities of additional fine-tunings or specific configurations.
Proposal 2: this study should start with the IETF IPv6 migration proposals, and identify the ones which are suitable to 3GPP system, with possibilities of additional fine-tunings or specific configuration.
IETF IPv6 migration proposals are mainly based on three approaches: dual stack, tunnelling, and protocol translation. These mechanisms would have different level of dependence on the support from UE. However, techniques for IPv4 to IPv6 transition are on the IP layer, which should not have impact on the NAS protocol layer and things underneath it. Moreover, an LTE UE of Release 8 and later can support IPv6 protocol, or even be assigned both IPv4 and IPv6 addresses in a PDN connection. Therefore, the chosen migration schemes should be applicable to LTE UE of Release 8 and later with IPv6 capabilities. This would also help launch LTE/SAE system on time.
Proposal 3: the chosen migration schemes should support LTE UE of Release 8 and later with IPv6 capabilities.
More and more IP applications can be downloaded to the UE over the air. OTA and OMA DM also provide UE with over-the-air configuration capabilities. Over-the-air software upgrade and configuration capabilities spare the operator the trouble of manually configure each mobile on the field and allow a rapid, often automatic, deployment of the feature. The mechanisms to support IPv4 to IPv6 transition are mainly add-on enhancements between IP applications and the underline IP transport realization. Therefore, the migration upgrade on UE, if any, should be software downloadable, and over-the-air configurable.

Proposal 4: the migration upgrade on UE, if any, should be software downloadable, and over-the-air configurable.
Conclusion
This paper discusses the IPv4 to IPv6 migration issue from a UE point of view. In the light of maximizing the LTE UE’s service offerings and user experiences, it proposes the following high level requirements:
Proposal 1: the focus of this study should be to develop mechanisms to allow IPv6 UE/clients to access internet application hosts/servers based on IPv4 protocol.
Proposal 2: this study should start with the IETF IPv6 migration proposals, and identify the ones which are suitable to 3GPP system, with possibilities of additional fine-tunings or specific configuration.
Proposal 3: the chosen migration schemes should support LTE UE of Release 8 and later with IPv6 capabilities.
Proposal 4: the migration upgrade on UE, if any, should be software downloadable, and over-the-air configurable.
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