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1   Introduction
In RAN3#72 meeting, RAN3 agreed that “after completion of X2 HO, the source HeNB sends the UE CONTEXT RELEASE REQUEST message with a new IE to indicate the HeNB GW to release the UE context. The HeNB GW shall not forward this message with the new IE to the MME.”, and a way forward [1] and the corresponding Stage-2 CR [2] and stage-3 CR [3] were also agreed.

And in RAN3#73 meeting, a CR [4] was agreed to further clarify that “The HeNB GW shall release the context only if it detects that the UE is no more served by an HeNB attached to the HeNB GW, otherwise it shall ignore it.” in TS 36.300.
As the source HeNB does not know whether the target connects to the same HeNB GW with it, the source always sends the UE Context Release Request message to its HeNB GW after an X2 HO. However, considering most of the handovers will be intra-GW and the HeNB GW does not need to release the UE context, the signalling will be greatly wasted in this case. If the source could make aware of whether one handover happens inter-GW then the source could only send the UE Context Release Request message when it is necessary, the signalling could be greatly reduced.
But how could the source HeNB know that it connects to the same HeNB GW with the target? 
In the contribution we give a discussion on the possible solutions for this issue and also give our preference.
2   Discussion
2.1   Solution 1: Indication from source HeNB GW
The source HeNB GW checks whether the target also connects to it. After the source sends the UE Context Release Request message to the HeNB GW, the HeNB GW will response the source using a new message to indicate whether the UE context needs to be released. 

Then the source needs to store the information that this target connects to the same HeNB GW with it, and thus will not trigger any UE Context Release Request message to the HeNB GW if the X2 handover happens between it and this target afterwards. 

In this solution, the source only triggers once the UE Context Release Request message to the HeNB GW during the first X2 handover to this target, and then will stop this message for all subsequent handovers. But still one non-necessary UE Context Release Request message needs to be introduced, and a new S1 procedure and related message needs to be defined. Therefore the solution does not completely solve the issue and bring large impacts to the standard.
2.2   Solution 2: Indication from target HeNB GW
The target HeNB GW judges whether the current MME UE S1AP ID is equal to the previous MME UE S1AP ID that is assigned by the same MME. If no, it sends the Path Switch Request Acknowledge message with a new IE to the target, and then the target forwards this IE to the source in the UE Context Release message. The source will decide whether to send the UE Context Release Request message to the source HeNB GW through this IE.

In this solution, more complexity will be introduced to target HeNB GW to check whether the source HeNB connects to it for all the X2 handovers, even though the source HeNB should finally do the checking [4]. And a new IE needs to be defined in two messages, i.e. the Path Switch Request Acknowledge message and the UE Context Release message. And this solution does not apply to the case that there is no HeNB GW deployed for the target.
2.3   Solution 3: Source HeNB checking using TAI

In [5], it states that “Note:
If routing ambiguities are to be avoided, a TAI used in a HeNB GW should not be reused in another HeNB GW.” It means that a TAI may not be used in two HeNB GWs. During the X2 setup procedure, each HeNB could send its TAI to its peer nodes, and then the source may be able to compare the TAI from the target with its own one, and could know that whether it connects to the same HeNB GW with the target.

In this solution, a strict deployment restriction, i.e. a TAI should not be used in two HeNB GWs between which an X2 handovers could happen, needs to be guaranteed. Furthermore, there is no restriction to guarantee that a HeNB GW and a macro could not share a same TAI, and thus this solution could not work for the case that the source HeNB connects to a HeNB GW but the target HeNB directly connects to the MME. And TAI needs to be exchanged in the X2 Setup procedure.
2.4   Solution 4: Source HeNB checking using HeNB GW ID
During the S1 setup procedure, each HeNB receives one HeNB GW ID if it connects to a HeNB GW. And during the X2 setup procedure, each HeNB could send its HeNB GW ID to its peer nodes. Then the source HeNB could compare its HeNB GW ID with the one from the target. If the two IDs are the same, the source will know that the target connects to the same HeNB GW with it, and thus will not send the UE Context Release Request message after X2 handovers. Otherwise, the source will send the UE Context Release Request message to the source HeNB GW since UEs are not served by the HeNB GW after X2 handovers.
In this solution, the unnecessary signalling overhead from the source HeNB to the source HeNB GW could be completely reduced. A new IE needs to be defined in the X2 Setup procedure and the S1 Setup procedure.
3   Way forward
In this contribution, we share our views on the signalling overhead issue introduced by the inter-HeNB GW X2 handover and proposed four solutions.  According to the pros and cons of these four solutions, we propose:
Proposal: The source HeNB should decide whether to initiate the UE context release procedure toward the source HeNB GW by checking HeNB GW ID, i.e. solution 4 should be adopted. 
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