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1 Introduction

For HeNB to HeNB mobility enhancement, X2 based mobility was discussed as the way forward. Two solutions remain on the table:

  1. Mechanism based on X2-GW
  2. Mechanism based on direct X2 

On how to realize X2 handover through the two approaches was not discussed. This contribution discusses some further requirement for the X2 handover.
2 Discussion
The typical scenario for HeNB to HeNB mobility is in the enterprise. Considering the small coverage and capacity of HeNB i.e. only one cell, the handover in one enterprise is frequent. If the HO can be terminated in the GW, the signaling load in the MME will be greatly reduced.  That’s also the motivation why we discuss the GW based solution in 3G HNB. The handover performance within HeNB in LTE shall not degrade compare with 3G. The benefits for the X2 handover termination at the HeNB GW:
•
Reduce the burden of core network;
•
Reduce handover delay;

•
Good user experience;

•
Have the same mechanism and performance for HeNB and HNB;

Access control is done in forward path by MME during S1 handover. The HeNB GW has the knowledge of access mode and CSG ID of source cell and target cell. If it is intra-CSG mobility or mobility between open access mode HeNB, there is no access control problem if HO signaling terminated at the GW.
Proposal: It is necessary to support the X2 based HO terminated in the GW for intra-GW intra-CSG/between open access mode mobility. 

The signaling flow for direct X2 terminated at the GW is shown in Figure 1. The X2 HO through GW proxy terminated at the GW is in Figure 2. The common issue is the security. I.e. NH, NCC in Path Switch Acknowledge is mandatory. This issue is the same as termination the HO signaling at DeNB in Relay area [4]. Vertical key derivation function with NH is mainly for forward security. With the vertical key derivation function, the source eNB don’t know the new key used in the target. Even using NH to derive the next key, the HeNB GW still can get it during Path Switch Ack. This means another node in the network still know the new key used in the target eNB, forward security cannot be assured.  Considering in one enterprise, all the HeNBs are trustable. Forward security is not critical. There are the following solutions to solve the problem:

· Use previous NCC and the NH can be set to KeNB* in the Path Switch Request Acknowledge message.

· Define Path Switch Request Ack 2 message.
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　　　　　　　　　Figure 1　　　　　　　　　　　　　　　　Figure 2
If the security issue was solved, then handover optimization can be realized both in relay and HeNB area. There are sets of benefit as descript above. 
3 Conclusion and proposal
In this contribution, we analyze the necessity and feasibility of termination HO signaling at the GW. Based on the above discussion, the conclusion is as follow. The corresponding CR is in [5].
Proposal: It is necessary to support the X2 based HO terminated in the GW for intra-GW intra-CSG/between open access mode mobility. 
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