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Abstract of the contribution:
From the decision of TA concept which be adopted in SAE/LTE system, the scope of MME S-TMSI should be MME Pool Area(s) unique.
1 Introduction

In the RAN3#55 meeting, Multi-TA Registration has been agreed as the TA concept used in SAE/LTE system. From Multi-TA Registration’s point of view, the scope of MME S-TMSI should be MME Pool Area(s) unique rather than TA(s) unique.

2 Discussion
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Figure 1

The figure as above shows an example of overlapping MME Pool Areas, the MME Pool Area 1 is served by MME-1s, the MME Pool Area 2 is served by MME-2s.

There are five possible candidates for the scope within which the MME S-TMSI is unique:1)TA; 2) TA List; 3)MME Serving Area; 4)MME Pool Area; 5)Whole MME Pool Areas overlapped together. All these candidates are analyzed as below:

1) TA

If the scope of MME S-TMSI is TA unique, the MME S-TMSI of the UE needs to be re-allocated at every time by TA update procedure when the UE entered new TA, regardless if the TA belongs to UE’s TA List or not. But from the one concept of the Multi-TA Registration, no TA update procedure needs to be performed when the TA which UE entered is contained in the TA List. From the conflict as mentioned above, this scope can not be accepted.
2) TA List

If the UE would be allocated a different MME S-TMSI to be used in each set of Tracking Areas, it just be adapted for fixed grouping of TA within an MME Pool Area. 
3)MME Serving Area
As normal, if the UE would be allocated a different MME S-TMSI when the serving MME changed, the MME S-TMSI will not be changed when the UE moves between TAs included in one TA List, and MME S-TMSI will not be changed within the MME serving area. When the DL data arrives, it is very easy to find the serving MME and page UE according to it’s TA List. But the UEs which are served by different MMEs might have the same MME S-TMSIs allocated by different MME.
4) MME Pool Area

If the MME Pool Area is not overlapped with any other MME Pool Area, to avoid the same MME S-TMSI number allocated for different UEs by different MMEs, it is suitable to limit the scope of MME S-TMSI in one MME Pool Area and identified uniquely. If the identifier of every MME is the part of MME S-TMSI, the paging message can be distributed to the right serving MME by the MME S-TMSI.

5) Whole MME Pool Areas overlapped together

If the MME Pool Area is overlapped with other MME Pool Areas, the MME S-TMSI should be unique in the Whole MME Pool Areas overlapped together, it similar to the pre-SAE system.,
In fact, the candidate 4) is a special case of candidate 5).

3 Conclusion

According to the analysis as above, it is concluded that the scope of MME S-TMSI is MME Pool Area unique if the MME Pool Area is not overlapped with any other MME Pool Area, otherwise the scope of MME S-TMSI is unique within the whole MME Pool Areas overlapped together. 
4 Proposal

It proposed to modify the identifiers agreements in TS 23.401 as below:
5.2
Identities

< This section gives a high level overview of the identities used in EPC/E-UTRA and their usage. The exact definitions will be in 23.003.>

5.2.X
MME S-TMSI

The scope of MME S-TMSI is MME Pool Area unique if the MME Pool Area is not overlapped with any other MME Pool Area, otherwise the scope of MME S-TMSI is unique within the whole MME Pool Areas overlapped together.
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