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1 Introduction

In last meeting, RAN3 agreed to standardize both direct X2 and X2 GW based solution in case of HeNB to HeNB mobility to address different deployment scenarios and use cases. For eNB to HeNB mobility, whether direct X2 or X2 GW or both are still under discussion. This contribution discusses the routing and identification issues for supporting X2 handover. 
2 Discussion
In HeNB architecture, there is S1 flex between HeNB GW and MME and HeNB GW is responsible for MME selection for UE with the HeNB GW deployment. The HeNB don’t know the MME selected for the UE. But the GUMMEI is mandatory in X2AP Handover Request message. How to fill GUMMEI in handover Request message is a problem.
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Figure 1 HeNB to HeNB mobility Figure 2 HeNB to eNB mobility


For HeNB to HeNB mobility shown in Figure 1, there are two solutions for solving the problem.
A) HeNB1 just include one random GUMMEI in X2AP Handover Request message. HeNB2 will ignore this GUMMEI. When HeNB GW receiving the Path Switch Request message, it can check the UE context, get the right GUMMEI and send Path Switch Request message to the right MME.
B) To let the HeNB aware the GUMMEI served for this UE. So that the HeNB1 can include right GUMMEI in Handover Request message.

If direct X2 is also used for mobility between eNB and HeNB as in Figure 2, only solution B) works. Otherwise, eNB don’t know which MME the Path Switch Request message need to be sent to.
If X2GW solution is used, since the Handover Request message will anyway go through HeNB GW, so solution 1 works.

Another issue for X2 HO is how to find correct UE. MME UE S1 AP ID (MME assigned) and eNB UE S1 AP ID (HeNB GW assigned) are used to identify the UE over S1 between MME and HeNB GW.  MME UE S1 AP ID (HeNB GW assigned) and eNB UE S1 AP ID (HeNB assigned) are used to identify the UE over S1 between HeNB GW and HeNB. The HeNB only know the HeNB GW assigned MME UE S1 AP ID. The issue is which MME UE S1 AP ID is used in X2AP Handover Request message.
For HeNB to HeNB mobility, there are two solutions.

C) HeNB1 just include HeNB GW assigned MME UE S1 AP ID in X2AP Handover Request message. HeNB2 include this MME UE S1 AP ID in Path Switch Request message as source MME UE S1 AP ID. HeNB GW identifies UE by this MME UE S1 AP ID. HeNB GW replace it with the MME UE S1 AP ID assigned by MME in the Path Switch Request message to the MME. So the MME can correctly identify UE.
D) To let the HeNB aware the MME UE S1 AP ID assigned by MME. So that the HeNB1 can include source MME assigned source MME UE S1 AP ID in Handover Request message. The HeNB GW and MME receiving Path Switch Request always think the source MME UE S1 AP ID is the one assigned by MME. 
If direct X2 is also used for mobility between eNB and HeNB shown in Figure 2, only solution D) works. Otherwise, eNB will forward MME UE S1 AP ID assigned by HeNB to MME which is not useful in the MME. The MME may find wrong UE. With solution D), the HeNB GW have consistent understanding on the source MME UE S1 AP ID (MME assigned) no matter the source is HeNB or eNB.
If X2GW solution is used, since the Path Switch Request message will anyway go through HeNB GW, so the HeNB GW can replace the MME assigned real source MME UE S1 AP ID in Path Switch Request message to the CN if the HeNB1 transmit source MME S1 AP ID as HeNB GW assigned.
3 Conclusion and proposal
In this contribution, we have analyzed the routing and identification issues for supporting X2 HO between HeNB or between HeNB and eNB. If RAN3 want to support direct X2 mobility from eNB to HeNB or for future proof, solution B) and solution D) can solve the problem in all scenarios.  Therefore, we prefer this as the way forward. If this can be agreed, Samsung are happy to provide the corresponding CR.
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Figure 1 HeNB to HeNB mobility


Figure 2 HeNB to eNB mobility



