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Abstract of the contribution: This paper clarifies criteria on MME relocation during active mode handover procedure.
1. Introduction

In the SA2#58 meeting, it was clarified that the UE should perform Tracking Area Update to the new target MME after active mode handover if the UE realises it enters a new TA where it hasn't registered with. However, there could be a case where these criteria cannot be applied when the TAs are served by multiple MMEs.
2. Discussion

According to the definition, MME Pool Area may be overlapped, which allows that a TA may be served by multiple MMEs. After the MME is relocated, the UE has to be updated with new MME Pool Area, which is new TA list. Thus the UE should be aware of the relocation of MME.
Current inter-eNB active handover procedure with CN relocation suggests that the UE should perform the TAU when it enters a new TA which it hasn't registered. The UE knows if it enters a new unregistered TA by checking if new TAI is included in the TA list which the UE keeps after the latest successful TAU procedure. But taking it into consideration that trigger for MME relocation is from E-UTRAN, it is not always the case that new TAI which is one of the TA list in the UE indicates that the serving MME hasn't been relocated because the MME may be relocated in the overlapped MME Pool Area. Looking at the description of the MME selection function, it reads
4.3.7.3
MME Selection Function
The MME selection function selects an available MME for serving a UE. The selection bases on network topology, i.e. the selected MME serves the UE’s location and in case of overlapping MME service areas, the selection may prefer MMEs with service areas that reduce the probability of changing the MME. Other criteria for MME selection may be load balancing between MMEs.

which allows that MME can be relocated in the overlapped Pool Areas, even though new TA is still part of old TA lists.

Looking at Figure 1 below, let's consider that the UE which has attached in the TA1 moves toward TA3 via TA2. While the UE remains in the MME Pool Area 1, it maintains TA lists containing TA1, TA2 and TA3. When the UE is about to come to TA3, the MME1 might decide to relocate the MME during eNB handover if the source eNB triggers handover procedure via MME1 for some reason, e.g. lack of X2 interface between two eNBs in the TA2 and TA3. Being in compliance to the MME selection function, the MME1 happens to decide the MME relocation because the MME1 notices that the UE moves towards MME Pool Area 2.
After the active mode handover, however, the UE thinks that it still remains in the MME Pool Area 1 because TA3 is still in MME Pool Area 1 and doesn't initiate TAU according to the active HO procedure in section 5.5.1 step 19 as below, although it should have initiated TAU because the MME has been relocated, i.e. it has entered Pool Area 2. As a consequence the UE and MME2 are out of sync.
19.
If the UE is handovered to a TA that it has not registered with the network, the UE sends a Tracking Area Update Request message, which arrives to the target MME.

NOTE:
As it is important that the HSS knows the identity of the serving MME, it is important that the RAN and source MME are configured correctly to ensure that a TA update occurs if the MME is relocated.
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Figure 1: overlapped MME Pool Area
To avoid this problem, following solutions are suggested,

Solution A)

it is proposed here to prohibit the relocation of MME during inter-eNB active HO as long as the UE remains in the current Pool Area if we don't see strong reason for allowing relocation of MME during active handover.
Solution B)

The MME informs the UE of the MME relocation before/after the handover. Indicator could be TA list or a flag indicating MME Pool Area. It is FFS a new message needs to be defined to deliver this indicator to the UE.

3. Proposal

It is proposed to discuss and make decision on the solution to resolve identified problem.

If solution A) is acceptable, it is proposed to adopt following change.

*** First Change ***

5.5.1
Inter eNodeB handover with CN node relocation

The inter eNodeB handover with CN node relocation procedure can be used to relocate MME, Serving GW or both.  The procedure is initiated in the source eNodeB. The source MME selects the target MME. The MME should not be relocated during inter-eNB handover unless the UE leaves the MME Pool Area where the UE is served. If the MME is not relocated, then Source and Target MME in the following message flows are considered to be the same node and all the signalling messages between them are internal functions within the MME. It is FFS which node decides if the Serving GW needs to be relocated. If the Serving GW needs to be relocated the target MME selects the target Serving GW, as specified in clause 4.3.7.2 on Serving GW selection function.
*** End of Change ***
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