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1.
Introduction
The work items of HeNB mobility enhancement were discussed during the past several meetings in order to relieve the signalling impact on CN, which is caused by the S1 based mobility. X2 interface was agreed to be added for Rel-10 HeNB. The open issues have almost been completed except the UE context release for source HeNB GW, which was only briefly discussed in last meeting. The conclusion has not yet been made. In this paper, we will analyze this issue and show our view on it. 

2.
Discussion
   
[image: image1.emf]eNB

MME / S-GW MME / S-GW

eNB

eNB

S

1

S

1

S

1

S

1

X2

X

2 X

2

E-UTRAN

HeNB1 HeNB3

HeNB GW

S

1

S

1

S

1

S

1

HeNB2

S

1

S

1

S

5

MME / S-GW

S

1

X

2

X2

  Fig.1. E-UTRAN architecture with deployed HeNB GW.

The E-UTRAN architecture with deployed HeNB GW is shown in Fig. 1, in which it can be seen that X2 mobility is supported between the HeNBs whether the HeNB is directly connected to MME or connected through HeNB GW.  One problem may exist if the existing X2 handover procedure is applied. For example, one UE served by HeNB1 needs to be handed over to HeNB2. According to the existing X2 handover procedure, target HeNB2 will send UE CONTEXT RELEASE message to source HeNB1 after it receives PATH SWITCH REQUEST ACK message from MME. Thus at this time the radio and control plane resources for the handed over UE context are allowed to be released on the source HeNB side. However, there is not any this kind of message for HeNB GW to release the UE context. For instance, the MME UE S1 AP ID and eNB UE S1AP ID need to be released. This problem occurs only in the case above or when the HeNB GW is changed.
In order to solve the problem mentioned above, three solutions are possible. From now on, we will analyze the solutions and show our view on it. The first one is MME initiated scheme, in which the target HeNB2 does not send the UE CONTEXT RELEASE message to the source HeNB, whereas the MME sends UE CONTEXT RELEASE COMMAND message to the source HeNB GW and the source HeNB GW can forward this message to the source HeNB. In this way, the source HeNB releases the radio and control plane resources for the handed over UE and replies to source HeNB GW with the UE CONTEXT RELEASE COMPLETE message. When source HeNB GW receives this message, it may release UE CONTEXT of itself and send UE CONTEXT RELEASE COMPLETE message to MME finally. Thus the UE context on both source HeNB and HeNB GW could be released. However, there are several problems of this scheme. The first one is about the timing at which MME starts to send the UE CONTEXT RELEASE COMMAND message. If we check the S1 handover procedure, a timer in source MME is needed to supervise when resources in source eNB and also resources in source serving GW shall be released. Therefore, if we adopt this scheme, a timer should be added to decide when to start sending the UE CONTEXT RELEASE COMMAND message to source HeNB GW. The second problem of this scheme is that it is lack of compatibility to the early release. It is X2 handover, while the X2 interface UE CONTEXT RELEASE message from target HeNB to source HeNB is not used, which is the general X2 handover behaviour of the previous release. 
The second scheme is that source HeNB GW releases the UE context by itself. A timer for source HeNB GW may be a possible solution of this scheme. However, the problem is how to design the timer and what kind of criteria should be based on. On the other hand, the source HeNB GW has not any signalling clue to notice that X2 handover is over.
The third scheme, also the preference of this paper, is that the source HeNB1 sends UE CONTEXT RELEASE REQUEST message to the corresponding source HeNB GW after source HeNB1 receives UE CONTEXT RELEASE message from target HeNB2. When source HeNB GW receives the message, it may forward it to MME. At this time, the source HeNB GW would release the UE context. It can be seen that this scheme has not compatibility problem as scheme 1 since the general X2 interface UE context release message is still there. And a timer is also not necessary as scheme 1 because the source HeNB may initiate the request to the source HeNB GW after it receives the message from the target HeNB. The only difference is the messages between HeNB GW and MME compared with the early release. 
Based on the analysis above, the following proposal is kindly suggested to RAN3.
Proposal): Source HeNB initiated scheme should be adopted for solving the UE context release problem of source HeNB GW during X2 handover.
3. Conclusion
In this paper, the problem of UE context release for source HeNB GW was investigated. The following proposal is kindly suggested to RAN3:
Proposal): Source HeNB initiated scheme should be adopted for solving the UE context release problem of source HeNB GW during X2 handover.
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