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Abstract of the contribution: This contribution discusses the relationship between TA List and S-GW SA, and proposes the solution suggested by CT4 that decouple the TA List allocation from the SGW selection of the service area of the SGW that serves the UE to be accepted.
1. Introduction
A LS sent from CT4 asks SA2 to clarify the unclear stage2 description about the relationship between TA List and S-GW SA. This proposal discusses this issue, and suggests the solution that decoupling the TA List allocation and the S-GW selection mentioned in LS can be accepted to avoid the abnormal status and reduce the complexity of network implement in stage3.
2. Discussion
The Discussion paper attached with the LS sent from CT4 indicates if the TA list that MME allocates to UE belongs to the same S-GW SA, unnecessary TAU for the UEs in ECM-IDLE mode at the boundary of a SGW SA shall be triggered, TA List allocation and S-GW selection function will be complex in stage3.
Two alternative solutions are also provided in the attachment of the CT4’s LS:
Alternative 1 All Tracking Areas in the TA List must belong to the same S-GW Service Area
In this solution, a TAU procedure is always triggered to change a new serving S-GW when the UE moves out of the current S-GW SA, even if the UE is in ECM-Idle mode without data packets to be transferred via S-GW. How frequently will this additional TAU happens depending on the coverage of S-GW SA.
The TAU triggered at the boundary of S-GWs is reasonable if it is specified that the coverage of a S-GW SA is always equal to the coverage of the corresponding MME (Pool), or a S-GW SA comprises of multiple complete MML Pools. However, since it has been decided EPC will be a control plane – user plane separated system, it is not reasonable to restrict in EPC that the SGW and the MME must have one to one mapping relationship, otherwise, why not to combine MME and SGW into one physical entity like SGSN?
Of course, the S-GW SA can be larger than the MME (Pool). But the problem is not which set of TAs is larger, it is how the S-GW SA and MME Pool are programmed and what is the relationship between them.
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Figure 1
In the deployment case shown in Figure 1, the MME1 is covered completely by S-GW1 SA, a UE served by S-GW 1 will not trigger additional TAU when moving within the coverage of MME1. But the coverage of MME2 is separated into several parts by S-GW1 SA and S-GW2 SA, hence at the boundary of S-GW SAs within the coverage of MME2, TAU will be triggered to change serving S-GW.
One of S-GW’s functions is to terminate backhaul links from subordinate eNodeBs. Although the evolution target is establishing a full-connecting backhaul network, the connections between eNodeBs and S-GW have to be restricted in order to re-utilize legacy backhaul resources or simplify IP routing configuration. In these cases, the S-GW SA may be smaller, for example, smaller than the coverage of a MME.
Summarily, it seems unavoidable of having to separate the coverage of a MME (Pool) into multiple parts by S-GW SAs in deployment scenarios. And a lot of TAU will be triggered at the boundary of these partitions.
Furthermore, in the attachment of CT4 LS, it shows concerning on the impact on TA List allocation and SGW selection algorithm in stage3, if Alternative 1 will be adopted. MME needs to filtrate all TAs served by the current S-GW before calculating which TAs should be included in the TA List to be allocated to the UE. Differing from the configuration of TAs stored in the MME for the coverage of MME, the relationship between TAs and serving S-GWs is configured in DNS servers, the MME fetches and stores the relationship between TAs and S-GWs by multiple DNS queries at the beginning, and needs to revisit DNS servers periodically or by event to avoid any asynchronism with the updated data in DNS server. In the procedure in which MME may (re-) select a new S-GW and allocate TA List for the UE simultaneously, if more than one S-GWs are available to serve the TA the UE currently locates in, the MME probably considers which S-GW is better to be selected to support allocating more suitable TA List for the UE.
Alternative 2 TA List is independent with the S-GW Service Area

This solution decouples TA List allocation and S-GW selection. The additional TAUs (with SGW change) due to the restriction of S-GW SA can be avoided. All the disadvantages of alternative 1 can be overcome. But 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, Which is still not supported in current Service Request procedure.
Based on the discussion above, decoupling TA List and S-GW SA should be a better solution. The service request procedure needs little modification if the UE moves out of the current S-GW, MME should judge whether the current S-GW can serve the current TA or the current eNodeB that UE connects and operate according to the judgement. If the current S-GW can serve the current TA or the current ENB, MME should continue the current service request procedure. If not, MME triggers UE to initiate the TAU procedure to change the serving S-GW by sending Service Reject message to UE.
3. Proposal
We propose decoupling the TA List allocation and S-GW SA in order to reduce the implement complexity in

stage3.  
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