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1   Introduction
At the RAN3#70bis, the issue of UE context release in source HeNB GW was identified in the scenarios that a UE is handed over via X2 from a source HeNB connecting a HeNB GW to the target HeNB directly connecting to a MME, or between the source and target HeNBs under different HeNB GWs [1]. After discussion, the agreement for solving the issue was reached at RAN3#72 [2] and RAN3#73 [3]. However, the solution leads to the unnecessary signalling overhead in the intra-GW handover which is the most frequent X2 handover cases [4]. A lot of optimized solutions were proposed to reduce the additional signalling overhead in Release 11 [4][5][6][7]. In this contribution, we mainly analyze the consequence if it does not take measures to avoid the huge signalling overhead in the X2 intra-GW handover and discuss the standard impacts introduced by the proposed optimized solutions.
2   Discussion
2.1   Current Release 10 Solution
In the Release 10 specification [8], when the source HeNB connects to a HeNB GW, the source HeNB sends the UE CONTEXT RELEASE REQUEST message with a GW Context Release Indication IE to the source HeNB GW after every X2 handover between HeNBs. On receipt of the UE CONTEXT RELEASE REQUEST message with the explicit indication, the source HeNB GW checks whether both the source and target HeNBs are connected to it so that the source HeNB GW can determine whether it needs to release the UE context. If the source HeNB GW checks that the source HeNB and target HeNB are not connected to it, the source HeNB GW will terminate UE CONTEXT RELEASE REQUEST message and release the UE context. Otherwise, the source HeNB GW will ignore the message. 
Considering that the majority of X2 handovers are intra-GW handovers, the Release 10 solution causes the unnecessary signalling overhead. But fortunately, in the current solution, the UE CONTEXT RELEASE REQUEST message is terminated in the source HeNB GW, therefore it will not introduce the additional load to the MME. The UE CONTEXT RELEASE REQUEST message is sent by the source HeNB after the UE has been successfully handed over to the target HeNB via X2, thus it will not result in the extra handover interrupt time which may decrease the performance of the X2 handover. Still the transport network load is tolerable because of the S1AP UE CONTEXT RELEASE REQUEST message.
Observation 1: The current Release 10 solution is tolerable, although it introduces unnecessary signalling overhead in the X2 intra-GW handover.
2.2   Optimized Release 11 Solution

There are the following four optimized Release 11 solutions proposed in the previous meetings:

Solution 1: Indication from Target HeNB GW [4] 
After every X2 handover, the target HeNB GW checks whether source and target HeNBs are connected it. If yes, it contains a new IE in the PATH SWITCH REQUEST ACKNOWLEDGE message sent from the target HeNB GW to the target HeNB to indicate that there is no need to release UE context in the source HeNB GW. Subsequently, the new IE is forwarded from the target HeNB to the source HeNB in the UE CONTEXT RELEASE message. Once the source HeNB receives the new IE, it will no longer trigger a UE CONTEXT RELEASE REQUEST message to the source HeNB GW.
Standard Impacts:

· Introduction of a new defined IE in both PATH SWITCH REQUEST ACKNOWLEDGE and  UE CONTEXT RELEASE messages 
· Need of new check function in the target HeNB GW
Solution 2: Indication from Source HeNB GW [5]
For the first X2 handover between a pair of HeNBs, the source HeNB still need to send the UE CONTEXT RELEASE REQUEST message to the source HeNB GW. The source HeNB GW checks whether the target HeNB is also connected to it, and then sends a new message including an indication to the source HeNB to inform the check result. The source HeNB stores the indication information and uses it for the subsequent X2 handover. If the X2 handover happen to the particular target HeNB again, the source HeNB will never send any UE CONTEXT RELEASE REQUEST message to the source HeNB GW. There is still a redundant UE CONTEXT RELEASE REQUEST message appeared in the first handover to a new target HeNB. It seems that this solution does not solve the optimized issue totally.
Standard Impacts:

· Introduction of a new defined S1 message with new related IEs 
· Need of a new memorized function in the source HeNB
Solution 3: Comparison of HeNB GW ID by Source HeNB [6]
The HeNB GW informs its Global eNB ID to all HeNBs connected to it in the S1 SETUP RESPONSE message. During the X2 setup procedure, the HeNBs exchange their HeNB GW IDs each other. The source HeNB compares its serving HeNB GW ID with the one of target HeNB’s. If the same, the source HeNB recognizes that the target HeNB is connected to the same HeNB GW.  Therefore, the source HeNB will not send the UE CONTEXT RELEASE REQUEST message to the source HeNB GW.
Standard Impacts:

· Introduction of the new defined HeNB GW ID IE in the S1 SETUP RESPONSE message and X2 Setup procedure
· Need of a new comparison function in the source HeNB
Solution 4: Comparison of TAI by Source HeNB [7]
The target HeNB provides its TAI in the handover signaling. Then, the source HeNB compares its TAI with the one of target HeNB’s. If the same, the source HeNB knows that it is an intra-GW handover, then it will not trigger the sending of the UE CONTEXT RELEASE REQUEST message to the source HeNB GW. 
Standard Impacts:

· Introduction of the TAI IE in the handover signalling
· Need of a new comparison function in the source HeNB

· Requirement of the additional restriction that the HeNB connecting the HeNB GW and HeNB connecting directly to the MME do not use the same TAI. Otherwise, the UE context in the source HeNB GW will not released in that case

In addition, the scenarios in which these mentioned optimized solutions are designed to use are limited. For example, the solution 3 only applies to the scenario that source HeNB, target HeNB and HeNB GW are Release-11 equipment. 
Observation 2: All the proposed Release 11 optimized solutions introduce large specification impacts and only apply to limited scenarios.

3   Conclusion

In the contribution, section 2.1 recalls the current Release 10 solution for solving the issue of UE context release in the source HeNB GW and analyzes the consequence if a large number of unnecessary signalling overloads are not avoided in the X2 intra-GW handovers. Section 2.2 briefly describes all proposed optimized Release 11 solutions which are used to reduce the unnecessary signalling overload and lists the specification impacts caused by these optimized solutions. Based on the discussion of the section 2.1 and 2.2, we make the following observations: 
Observation 1: The current Release 10 solution is tolerable, although it introduces unnecessary signalling overhead in the X2 intra-GW handover.
Observation 2: All the proposed Release 11 optimized solutions introduce large specification impacts and only apply to limited scenarios.

Therefore, we propose that: 
Proposal: Considering the benefit in limited scenarios with the introduced large specification impacts, the current Release 10 solution is tolerable, if no other better optimized solution is designed to avoid the unnecessary signaling overload in the X2 intra-GW handover.
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