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1 Introduction

During the last RAN3 meeting (RAN3#71) several contributions were presented on the issue of UE context release at the HeNB GW during the X2 based handover. Many alternative solutions discussed during the meeting and after discussions a way forward agreed that the source HeNB will release the UE context towards the HeNB GW after the X2 HO. The actual solution is supposed to finalize during the RAN3#72 meeting. This contribution discusses possible alternatives and proposed an optimal solution. This contribution also discusses some additional issues that need to be handled but not previously discussed. 
2
Description

2.1 UE Context Release Issue

A quick review of the issue identified in [1].
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Figure 1 Overall E-UTRAN Architecture with deployed HeNB GW
· Case1: the source HeNB and the target HeNB connecting to the same HeNB GW 
(e.g. between HeNB1 and HeNB2)

· Case2: the source HeNB connecting to one HeNB GW, the target HeNB directly connecting to one MME 
(e.g. from HeNB1 to HeNB3)

· Case3: the target HeNB connecting to one HeNB GW, the source HeNB  directly connecting to one MME

 (e.g. from HeNB3 to HeNB1)

· Case4: the source HeNB and the target HeNB connecting to different HeNB GWs 
(e.g. between HeNB1 and HeNB4)

· Case5: the source HeNB and the target HeNB directly connecting to the same MME 
(e.g. between HeNB3 and HeNB5)
· Case6: the source eNB and the target eNB directly connecting to the same MME
(e.g. between eNB1 and eNB2)
 In the scenarios where the HeNB GW is not aware of the outbound X2 HO (i.e. either the target HeNB connected directly to the MME or connected to different HeNB GW than the source HeNB GW, case 2 or case 4 above), the HeNB GW does not have the mechanism to release the UE context after the X2HO. During the last RAN3 meeting it was agreed that the –“source HeNB triggers the release of the UE context”. Further discussions on the actual solution to be continued between the following two solutions:

 (1) Source HeNB sends (existing) S1AP UE CONTEXT RELEASE REQUEST message to (source) HeNB GW, which releases the UE context.
(2) Source HeNB sends a (new) S1AP message to (source) HeNB GW, which releases the UE context. 
 In both solutions, the HeNB GW needs to terminate the UE-associated S1 message. This should not be a significant issue since S1 interface is defined as generic interface and not limited to node specific behavior.  Currently, stage-3 specification describes “eNB” and “MME” as two end points of the S1 interface although it applies for specific nodes for example “RN”, “HeNB” and HeNB GW”.  
The main difference between solution (1) and (2) is the way HeNB GW need to perform the proxy handling for C Plane message.  Normally, HeNB GW looks only at the message type, MME UE S1AP ID and eNB UE S1AP ID IEs of the UE associated S1AP messages in order to forward S1AP messages between the MME and HeNB. However, for the solution (1), the HeNB GW needs decode the whole S1AP message and look at the cause IE of the UE CONTEXT RELEASE REQUEST message in order to ascertain whether the S1AP message needs to be terminated or forwarded to the MME. On the other hand, solution 2 propose the introduction of a new S1AP message to address this particular scenario. As a result, there is no change in the HeNB GW proxy behaviour with respect to the processing of the S1AP messages because the HeNB GW still needs to look at message type, MME UE S1AP ID and eNB UE S1AP ID IEs only. 
Proposal 1: It is proposed to adopt solution 2 (i.e. define new S1AP message) for the UE Context release handling at the HeNB GW. 
2.2 Further considerations
Section 2.1 describes the UE context release issue when the source HeNB GW is not aware of the X2 HO since either the target HeNB connected directly to the MME or connected to different HeNB GW than the source HeNB GW. Additional consideration is needed for the scenario when the target HeNB GW is not same as the source HeNB GW i.e. either the source HeNB is direct connected to the MME or connected via the different HeNB GW than the target HeNB GW (i.e. case 3 and case 4). 
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Figure 2 Path Switch handling at the Target HeNB GW
As shown in the above figure, with such kind of deployment when the target HeNB sends the S1AP PATH SWITCH REQUEST message, this is the first time the HeNB GW receives the information about the UE i.e. there is no UE Context information already present for the UE at this point of time. Therefore, HeNB GW shall allocate the eNB UE S1AP ID same as it allocates normally upon reception of the S1AP INITIAL UE Message. Such HeNB GW behaviour is not needed for case1 because UE context is already there. Subsequently upon reception of the S1AP PATH SWITCH REQUEST ACKNOWLEDGE message from the MME, the HeNB GW needs to allocate MME UE S1AP ID same as it performs upon reception of the INITIAL CONTEXT SETUP REQUEST message before forwarding the S1AP PATH SWITCH REQUEST ACKNOWLEDGE message to the HeNB.  
The MME UE S1AP ID (allocated by the HeNB GW) received in the S1AP PATH SWITCH REQUEST ACKNOWLEDGE message at the HeNB will be different from the actual MME UE S1AP ID  (allocated by the MME) due to HeNB GW proxy function. Further, it is reasonably possible that MME may re-allocate a new MME UE S1AP ID during S1AP Path Switch procedure, i.e. S1AP PATH SWITCH REQUEST: Source MME UE S1AP ID ≠ S1AP PATH SWITCH REQUEST ACKNOWLEDGE: MME UE S1AP ID. Hence, in order to ensure the successful future X2AP HOs it is necessary that the actual MME UE S1AP ID allocated by the MME should be  informed to the HeNB in the same way as it is currently informed in the S1 INITIAL CONTEXT SETUP REQUEST and S1 HANDOVER REQUEST messages.
Proposal 2: Add MME UE S1AP ID 2 IE in the S1AP PATH SWITCH REQUEST ACKNOWLEDGE message. 
3
Conclusion and Proposals

In this contribution possible solution for UE Context Release issue has been discussed. Further the necessity of notifying the actual MME UE S1AP ID after the X2 HO has been discussed. Based on the above discussions, it is proposed:
Proposal 1: It is proposed to adopt solution 2 (i.e. define new S1AP message) for the UE Context release handling at the HeNB GW. 
Proposal 2: Add a new IE MME UE S1AP ID 2 in the S1AP PATH SWITCH REQUEST ACKNOWLEDGE message.
The relevant CRs are provided in R3-11xxxx and R3-11xxxx.
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