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1 Introduction
In S2#56bis it has been agreed that both network-based but also host-based mobility should be supported in the SAE for mobility between 3GPP and non-3GPP access technologies. The relevant reference points have been added in TR 23.402, while PMIPv6 and DSMIPv6 have already been added to the specification over some of the S2 variants.. 

This paper provides some motivation on why host-based mobility in the form of MIPv4 should be also supported as an option in SAE.
2 Motivation for MIPv4

· Market realities

IPv6 [1] has become an RFC in 1998 and since then a significant amount of effort has been spent among the community on the development and promotion of IPv6. Nevertheless for various reasons that have to do mainly with economic factors, and less than expected consumption of IPv4 public addresses due to wide deployment of NATs, IPv6 still today has been deployed only in small islands in the Internet. The very high percentage of the public Internet remains IPv4-based. As a result of that the significant majority of the mobile operators PDNs are also not-based on IPv6 and still not all operating system stacks (mobile or not) reliably support IPv6. MIPv6 has become an RFC in 2004 and it requires a full support of an IPv6 capable stack to operate. Although solutions such as DS-MIPv6 [3] allow supporting MIPv6 over an IPv4 transport, they require the terminal to be dual stack and support IPv6 in addition to IPv4. 
IPv6 was also initially mandated to be used as the only option in IMS, but the market realities have led 3GPP to later add support for IPv4 as part of rel.7. Mandating a specific IP version has led to confusion among the operator community and extra specification work, later on time.
Therefore host-based mobility support for IPv4-only terminals should be also provided from day one of SAE.

· Support for legacy terminals

One of the drivers of LTE/SAE is to be used as wireless broadband service. In this kind of MT/TE split the TCP/IP stack resides in the PC/PDA that connects to the Internet using USB/PCMCIA modems. SAE CN is supposed to support all kinds of terminals and should not impose requirements in terms of the OSs of the PC/PDA that would connect to SAE and should not require OS upgrades or installation of additional software to operate in SAE environment.

The topic of whether MIPv4 should or should not be supported in SAE has been discussed extensively in previous meetings. Some have stated that since DSMIPv6 supports both V4 User addresses and also V4 Transport, there is no need to support MIPv4.

In reality DSMIPv6 can only be deployed if the IP Stack in the UE is dual stack. There are some user devices out there for a few years at least (e.g. laptops, PDAs) which do not support IPv6 stack. As such if users of these devices wished e.g. to use a PCMCIA or USB LTE adaptor in addition to a built in WLAN interface and Handover between e.g. LTE and WLAN technologies, the only viable client based mobility option is for this device to use a MIPv4 client hosted on the device.

In Figure 1 an example UE is illustrated. The UE contains Terminal Equipment (SAE) which in the example includes an integrated WiFi interface. The figure also shows an external LTE Mobile Terminal (MT) connected to the TE over USB, PCMCIA or other appropriate interface.

In this example, even if the LTE MT could potentially support IPv6 as an upper layer protocol, this particular type of UE is not amenable for DSMIPv6. In fact for the protocol handlers it would not possible to tie the different adaptors using DSMIPv6. Note that even if the Mobile Terminal (MT) component supports IPv6, the Terminal Equipment (TE) component may not, so support of IPv6 cannot be assumed on the UE.
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Figure 1- Example Software layering in an IPv4 only device

It should then be concluded that for the kind of UE described in this paper, MIPv4 represents the only option to support client based mobility between WiFi and LTE, and as such on the S2c interface it is necessary to support both the DSMIPv6 and the MIPv4 options.

Therefore the mobility support in SAE should be independent of the terminal stack and other OS features.
· Tying SAE upgrade to IPv6 upgrade is undesirable
On the terminal side, SAE/LTE is likely to be a much more pervasive technology than current 3GPP technologies in the sense that the data capabilities of the new system make it appropriate for many different types of devices that are not traditional handsets e.g., cameras, cars, home electrics etc. It would, therefore, be desirable for the 3GPP system to not impose specific IP version requirements to terminals. This would allow air-link terminals with generic interfaces, like USB or PCMCIA, etc, to be attached to maximum number of devices.

On the network side it is obvious today that most operator networks, and indeed the vast majority of IP , are based on IPv4. Furthermore, upgrading networks to IPv6 is not trivial since, apart from the upgrade of requirement one needs to upgrade management, accounting and other systems that directly or indirectly interact with IPv6 enabled devices. In addition to that field engineers and technical support employees must also be trained to cope with the requirements of IPv6. Note that even limited support for IPv6 is likely to affect management systems as well as human resources.

Putting the IP version issue to one side for a minute, SAE/LTE itself introduces certain requirements to operators too. In that sense, for SAE/LTE to be deployed, certain equipment need to be upgraded, new ones may be purchased and certainly associated systems may also be affected (management, accounting etc). Also, field engineers and technical support employees have to also be trained.

We therefore argue that it is undesirable to tie the deployment of a new system like SAE/LTE with the upgrade to IPv6. It is instead rather desirable to allow operators to migrate from IPv4 to dual stack IPv4 and IPv6 systems at there own pace and not as the result of deploying a specific 3GPP system.

3 Proposal

It is proposed that MIPv4 shall be supported on S2 interface.
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