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Abstract of the contribution: This paper provides evaluations on solution 1 for SA and TAI list alignment.
Discussion

In SA2#114, the solution 1 for SA and TAI list alignment was extensively discussed. The basic idea of this solution is to partition the SGW CP into different SGW-CPs. Each SGW-CP is corresponding to one SGW UP service area. The SGW UP resources are deployed in “pools” corresponding to specific SGW CP function(s). The following figure shows the concept.
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Figure 1 Solution 1 for SA and TAI list alignment

In this solution, the MME handles the SGW CP partition as legacy SGW, which means all SGW UPs in same pool should be treated under same service area, even if different SGW-UPs may serve different service areas separately. 
However it is still unclear how to partition the SGW-CP. 
Considering the following case, there are two Service areas, SA1 and SA2, served by one SGW-UP1 and one SGW-CP1. The MME sees only SGW-CP1 and the serving area includes SA1 and SA2. When a new SGW-UP2 which is serving only the SA1 is deployed, the SGW-CP1 can’t control the new SGW-UP2 because the SGW-CP1 Service Area is bigger than the SGW-UP2 Service Area. Additional SGW-CP has to been partitioned. See the following figure 2.
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Figure 2 New SGW-UP2 deployments
There are two options on how to partition the SGW-CP.
Option 1: a new SGW-CP2 is partitioned. The SGW-CP2 controls the SGW-UP2 only. The SGW-CP2 Service Area is SA1. When SGW-CP2 is selected, the MME allocates TAI list within the SA1. See the following figure 3.
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Figure 3 SGW-CP partition Option 1

The disadvantage of this option is that it is not possible to select both SGW-UPs simultaneously. So it is not preferred
Option 2: a new SGW-CP2 is partitioned. The SGW-CP2 Service Area is SA1. Because the SGW-UP1 also serves the SA1, it is possible to control the SGW-UP1 under the SGW-CP2. When the UE is under the SA1, the MME may select the SGW-CP2, it is possible both SGW-UP1 and SGW-UP1 are selected for multiple PDN connections. See the following figure 4:
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Figure 4 SGW-CP partition Option 2

However there are two issues on this option.

1) If SGW-CP2 and only SGW-UP1 is selected, the MME allocates the TAI list within the SA1. This may cause more TAU frequency than the case when SGW-CP is not partitioned.
2) The SGW-UP1 needs to be partitioned to support both SGW-CP1 and SW-CP2. It is FFS how to establish the Sx interface between SGW-UP1 and SGW-CP2 and what is the impact on the ongoing session in SGW-UP1.
Observation 1: In some case solution 1 (SGW-CP is partitioned) may cause more TAU frequency than the case when SGW is not split.
Observation 2: The SGW-UP1 also needs to be partitioned to support both SGW-CP1 and SW-CP2. It is not clear how to establish the Sx interface between SGW-UP1 and SGW-CP2 because the Sx interface is established from the SGW-UP and what is the impact on the ongoing session in SGW-UP1.
Conclusion: If solution 1 is selected for this key issue, the open issues in observation 2 still need to be resolved.

Proposal

It is proposed to discuss and agree the following observation and conclusion.

Observation 1: In some case solution 1 (SGW-CP is partitioned) may cause more TAU frequency than the case when SGW is not split.

Observation 2: The SGW-UP1 also needs to be partitioned to support both SGW-CP1 and SW-CP2. It is not clear how to establish the Sx interface between SGW-UP1 and SGW-CP2 because the Sx interface is established from the SGW-UP and what is the impact on the ongoing session in SGW-UP1.
Conclusion: If solution 1 is selected for this key issue, the open issues in observation 2 still need to be resolved.
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