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1 Introduction 
This contribution aims to propose solutions to support MME/UPE relocation. In our understanding, it is better to apply full S1 connection in the whole network. While it seems not be acceptable, since there may be a case that there is no x2 interface between two eNBs. So MME/UPE relocation is required at least to this case. 

2 Architecture
It is assumed that there are two pool area architectures. One is without overlapping pool area. X2 interface may not exist between two eNBs belong to different pools. When active UE is moving across the pool edge, source eNB has to perform MME/UPE relocation procedure. Another is with overlapping pool area. MME/UPE relocation may not be performed when active UE across the pool edge.







Architecture 1: without overlapping pool area







Architecture 2: with overlapping pool area

3 AGW Relocation

In architecture 1, if active mode UE is moving from eNB1 to eNB2, inter-eNB HO procedure should be applied. 

If active mode UE is moving from eNB2 to eNB3, due to there is no X2 interface between eNB2 and eNB3 since they are in different pool without overlapping. The inter MME/UPE relocation should be triggered by source eNB. 

Proposal-1: If there is no x2 interface, source eNB should perform MME/UPE relocation procedure.

Following figure show the signalling flow of inter-MME/UPE relocation in the case the MME and the UPE are located in a single node, the internal signalling between MME and UPE is not described.
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Figure 1 MME/UPE Relocation Procedure triggered by eNB
1)
The source eNB decides to initiates a MME/UPE relocation procedure. The source eNB sends Relocation Required to the source MME/UPE. Target eNB indication is included.

2)
The source MME/UPE sends Forward Relocation Request to the target MME/UPE.

3)
The target MME/UPE sets up transmission bearer with target eNB, the target MME/UPE sends Relocation Request to the target eNB.

4)
The target eNB sends Relocation Response to the target MME/UPE.
5)
The target MME/UPE sends Forward Relocation Request to the source MME/UPE.

6)
Source MME/UPE sends Handover Command to the source eNB, source eNB sends Handover Command to the UE.
7)
Some means, e.g. data forwarding, is applied to avoid data loss.

8)
UE sends response message to the target eNB, target eNB sends response to the target MME/UPE.
9)
Target MME/UPE sets up new path with the anchor. 

10) 
The target MME/UPE sends Handover Complete to the source MME/UPE.

11)
The source MME/UPE requests resource release to the source eNB.
12)   The source eNB sends response to the source MME/UPE.  

The overlapping pool area, showed in architecutre2, is introduced to allow mobility of the active UE without changing the MME/UPE. In some sense, overlapping pool area can reduce the MME/UPE relocation occurrence. When active mode UE is moving from eNB2 to eNB3, source eNB2 can make the decision to perform inter-eNB HO procedure or MME/UPE relocation procedure according to the pre-configured pool information of eNB3 and the Qos requirement of ongoing service.

When active mode UE is moving from eNB3 to eNB4, if source eNBs don’t know the target eNB4 pool configurations, the source eNB should try the inter-eNB HO, if failed, source eNB should perform relocation procedure. This will introduce useless HO request. So 

Proposal-2: ENB instead of MME should maintain the pool configuration information of neighbour eNBs.

If neighbour eNB pool configuration is maintained in the each eNB, eNB3 knows there is no S1 interface for the eNB4 to the serving MME/UPE, source eNB3 can trigger MME/UPE relocation procedure. 

Proposal-3:  If there is no S1 interface for target eNB to the serving MME/UPE, source eNB should perform MME/UPE relocation procedure.

4 Conclusion

· ENB instead of MME should maintain the pool configuration information of neighbour eNBs.

· If there is no x2 interface or there is no S1 interface for target eNB to the serivng MME/UPE, source eNB should perform MME/UPE relocation procedure.

It is proposed to discuss the solution described in section 2 and 3, and includes them in TR R3.018 as possible approach for the MME/UPE relocation in active mode.
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