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1. Introduction
In this document, two aspects of migration and their impact on the architecture are discussed.
2. Flexible migration path
The SAE architecture should allow the operators different migration paths from the pre R-8 architecture to the target SAE architecture, which is depicted in the section 4.2 and 4.3 of the TR 23.882.

For example, some operators can decide to introduce non-3GPP access technologies and mobility support between 2G/3G systems and non-3GPP access system, before rolling out the LTE radio system. It is highly possible scenario when considering recent industry and standard development e.g. Interworking WLAN. 
In order to support this kind of migration path, the SAE anchor should be introduced prior to MME/UPE and 3GPP anchor, as depicted in the figure 1.
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Figure 1, Alternative migration path

Conclusion:
SAE anchor should be a stand alone functional entity to support flexible migration path.
3. Roaming consideration

In the last meeting, there were two proposals on the roaming protocols, namely GTP and MIP + Diameter.
The author believe that the MIP + Diameter is the future proof solution for the target roaming architecture where both HPLMN and VPLMN are SAE operators (see S2-062243), This MIP + Diameter based roaming can facilitate a unified roaming architecture in the future All IP network with  heterogeneous access environment. Figure 2 shows the target roaming architecture with HPLMN routed traffic model.
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Figure 2: Target roaming architecture – home routed traffic

However, GTP based roaming is already prevailing for GPRS and will last for quite extensive period. So GTP based roaming should be considered in the migration path of the roaming architecture.

The first case is when VPLMN is the pre-SAE operator while HPLMN is the SAE operator. Assuming that HPLMN is migrated from the pre-SAE system (i.e. GPRS), it can utilize the GTP based roaming agreement with VPLMN and its legacy GGSNs. See the figure 3 below.

When VPLMN upgrades its system to SAE architecture, possibly also adopting non-3GPP access technologies, both PLMN can upgrade the roaming architecture. Note that MIP + Diameter roaming is the most suitable way when non-3GPP access systems are considered.
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Figure 3: GTP based roaming architecture in migration path, VPLMN: pre SAE, HPLMN: SAE 

When VPLMN is the LTE/SAE operator and HPLMN is pre-SAE operator, it is highly unlikely for the roamed user can access the network with LTE enabled terminal. Even if the user is equipped with the LTE enabled terminal (e.g. inserting his/her SIM/USIM card to the rented LTE mobile), VPLMN should not allow him/her to access LTE system and/or the Evolved Packet Core. It is because the HPLMN is not ready to support new protocols which will be introduced in the SAE system.
So the VPLMN can use the legacy access system (2G/3G) and SGSN for the roamed user. The user will not feel any service degration, because it is the same network configuration as that in his home network. 

Conclusion

MIP & Diameter based roaming should be the target for the roaming architecture, while GTP based roaming will be used in the migration path. 

Network entities in the Evolved packet core do not need to support GTP based roaming.

4. Conclusion
We propose to endorse the followings.
· SAE anchor should be a stand alone functional entity to support flexible migration path, e.g. introduction of non-3GPP access technologies and mobility support between 3GPP and non-3GPP access system.

· . MIP & Diameter based roaming should be the target for the roaming architecture, while GTP based roaming will be used in the migration path. 

· Network entities in the Evolved packet core do not need to support GTP based roaming.
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