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Introduction

It had been concluded that the S-GW serving the UE is selected according to the TA the UE locates in. Besides selecting a S-GW to server the UE, the MME shall assign a TA List comprising of a set of TAs during attach/TAU procedures. This paper is to discuss the relationship between TA List and S-GW Service Area (S-GW SA). 
Discussion
The concepts of TA List and S-GW Service Area are defined in EPS as below:
· TA List
As described in TS 23.401, the location of a UE in ECM-IDLE state is known by the network on a Tracking Area List (TA List) granularity which may include one or more Tracking Areas. And the UE in ECM-IDLE state will not trigger the Tracking Area Update Procedure if the UE moves between the Tracking Areas in the same TA List in order to reduce the network spending. The Network must page UE in all cells of the TA List in which the UE is currently registered.
· S-GW Service Area
The definition of S-GW Service Area is described in subclause "3.1 Definitions" in TS 23.401, a S-GW Service Area is defined as an area within which a UE may be served without need to change the S-GW. A S-GW Service Area is served by one or more S-GWs in parallel. S-GW Service Area are a collection of complete Tracking Areas. Serving GW Service Areas may overlap each other.
Both TA List and S-GW SA comprise a set of TAs. It is not clearly stated in stage 2 specification(s) the relation between TA List and S-GW SA assigned to a UE, i.e. whether each TA of a TA List allocated to the UE must belong to the S-GW SA of the current S-GW serving the UE? Two alternatives are discussed in following:
Alternative 1 All Tracking Areas in the TA List must belong to the same S-GW Service Area
In this option, the MME must validate by DNS queries whether each TA included in the allocating TA List belongs to the current S-GW SA when performing TA List allocation. In some scenes, e.g. in Attach or TAU with S-GW change procedure, the MME needs to select the TA List and served S-GW in one procedure, which will result in complex calculation in the MME in order to select a proper TA List and S-GW pair. 
Most important thing is that the UE must trigger a TAU procedure to change the served S-GW when it moves out of the current S-GW SA, even in ECM-IDLE mode. It produces a hard boundary for UEs moving from one S-GW SA to the others. This will evidently increase the frequency of TAU at the edge of a S-GW SA, and the flexibility by introducing TA List technology will be weakened.
Alternative 2 TA List is independent with the S-GW Service Area

This option allows the MME to allocate a TA List comprising of TAs belonging to multiple S-GW SAs. All the disadvantages of alternative 1 can be overcome. The issue is that the S-GW may need to be changed during the service request procedure if the TA of the TA List the UE locates when triggering service request can not be served by current S-GW, as shown in Figure1. Which is still not supported in current stage 2 specification (s).

[image: image1.emf]TA1

TA2

TA3

TA4

TA5

S-GW1

 Service Area

S-GW2

 Service Area

TAs in current TA List


Figure 1:  A TA List belongs to two S-GW SAs
According to our analysis, decoupling the allocation of TA List and SGW selection will reduce the frequency of unnecessary TAU for the UEs in ECM-IDLE mode at the boundary of a S-GW SA, it will also be helpful to utilize the flexibility of TA List technology maximally and decrease the implementation complexity of TA List allocation and GW selection in MME. Therefore we prefer to select Alternative 2 as the solution.
Conclusion

Based on the discussion above, it is proposed to select Alternative 2 as the solution from CT4 point of view. If this is agreed by CT4, Huawei volunteers to provide the LS to SA2 in order to clarify this issue and kindly require SA2 to take into account the impact on the current service request procedure.
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