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1   Introduction 
In the last meeting, several proposals were discussed on how to release the UE context in the source HeNB-GW after the HeNB-HeNB X2 HO. RAN3 decided to make a selection from Solution 1 or Solution 2bis

· Solution 1: Source HeNB sends UE CONTEXT  RELEASE REQUEST message to (source) HeNB GW,, which releases the UE context

· Solution 2bis: Source HeNB sends new message to (source) HeNB GW, which releases the UE context

This contribution compares the various solutions and proposes a way forward. 
2   Possible Solutions
There are two possible solutions:
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Figure 1 Possible Solutions
Solution 1: reuse current S1 UE Context Release Request procedure

· Pros

· Reuse existing S1 UE Context Release Request procedure

· Cons

· HeNB-GW need to check every UE CONTEXT RELEASE REQUEST message

· Add a new cause value or new IE

Solution 2bis: introduce a new S1 procedure
· Pros
· HeNB-GW only need to terminate the newly introduced S1 procedure

· Cons

· Introduce a new S1 procedure

2.1   Increased processing load in Solution 1 vs. Solution 2bis
There is one concern for the increased processing load in Solution 1, since the HeNB-GW need to check every UE CONTEXT RELEASE REQUEST message received from the HeNB, and need to process the Cause IE, or the new IE. Here, we briefly analyse the processing load in Solution 1 and Solution 2bis. Currently, for each UE-associated message, the HeNB-GW only needs to process 3 IEs, i.e. the Message Type IE, the eNB UE S1AP ID IE, and the MME UE S1AP ID IE. 
 * Solution 1: It is still 3 IEs to be processed in the HeNB-GW for UE-associated message, except it is 4 IEs for the UE CONTEXT RELEASE REQUEST message, i.e. HeNB-GW need to additionally process the Cause IE or the new IE. 
 * Solution 2: It is still 3 IEs to be processed in the HeNB-GW for UE-associated message.
We consider n HeNBs connects to HeNB-GW. m (in percentage) of them are Rel-9 HeNBs only using S1 HO, and the rest are Rel-10 HeNBs using X2 HO. The number of IEs to be processed in HeNB-GW related to UE-associated procedure includes following:
1). The normal eNB initiated UE Context Release occurs 0.1/second/HeNB. There are 3 messages exchanged between HeNB and HeNB-GW, i.e. UE CONTEXT RELEASE REQUEST message, UE CONTEXT RELEASE COMMAND message, and UE CONTEXT RELEASE COMPLETE message. 
 - Solution 1: The HeNB-GW process 3 IEs for the UE CONTEXT RELEASE COMMAND message, 3 IEs for the UE CONTEXT RELEASE COMPLETE message, and 4 IEs for the UE CONTEXT RELEASE REQUEST message. So it is n * (2 * 3 +4) * 0.1= n/second. 

 - Solution 2bis: The HeNB-GW process 3 IEs for each message, so it is n * 3 * 3 * 0.1= 0.9n/second. 
2). The S1 HO occurs 0.1/second/HeNB. Each S1 HO have 9 messages go through the HeNB-GW. The number of IEs to be processed in HeNB-GW is the same for Solution 1 and 2bis. The HeNB-GW process 3 IEs for every UE-associated message. So it is n * m *9 * 3 * 0.1 = 2.7mn/second.
3). The X2 HO occurs 0.1/second/HeNB. The Path Switch Request procedure includes PATH SWITCH REQUEST message, and PATH SWITCH REQUEST ACKNOWLEDGE message. The HeNB-GW also needs to handle additional message introduced by the proposed solutions to release the UE context in the HeNB-GW. 
- Solution 1: The HeNB-GW process 3 IEs for the PATH SWITCH REQUEST message, 3 IEs for the PATH SWITCH REQUEST ACKNOWLEDGE message, and 4 IEs for the UE CONTEXT RELEASE REQUEST message. So it is n * (1-m) * (2 * 3 +4) * 0.1= n(1-m)/second. 

- Solution 2bis: The HeNB-GW process 3 IEs for each message, i.e., PATH SWITCH REQUEST message, PATH SWITCH REQUEST ACKNOWLEDGE message, and the new message. So it is n * (1-m) * 3 * 3 * 0.1= 0.9n(1-m)/second. 

4). All other UE-associated S1 procedure occurs 0.2/second/HeNB. Each S1 procedure contains 2 messages (the request, and the ack/nack). The HeNB-GW processes 3 IEs for each UE-associated message. So the number of IEs to be processed in HeNB-GW is the same for Solution 1 and 2bis. It is n * 2 * 3 * 0.2 = 1.2n/second.
The total number of IEs to be processed for each Solution is

· Solution 1: n + 2.7mn + n(1-m) +1.2n = (3.2n+1.7mn)/second

· Solution 2bis: 0.9n +2.7mn + 0.9n (1-m) +1.2n = (3n+1.8mn)/second
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As shown above, the increased processing load is not significant

· When all HeNBs are Rel-10 (i.e. m is 0%), Solution 1 adds about 6.7% processing load than Solution 2bis. 
· When all HeNBs are Rel-9 (i.e. m is 100%), Solution 1 adds about 2% processing load than Solution 2bis. 
If we consider the fact that HeNB-GW also needs to handle the non-UE-associated procedure, the added processing load for Solution 1 will be less than 6.7%, which can be neglectable. So it maybe an overkill to introduce a new S1 procedure to save this small amount of processing load in the HeNB-GW.
2.2   Variants for Solution 1
There are two further possibilities for Solution 1

· Solution 1a: uses a new cause value

· Solution 1b: uses a new IE

Even though Solution 1b may look clean, we need to note that it still needs to set an appropriate cause value according to current Stage-3 (extracted as below) 

The UE CONTEXT RELEASE REQUEST message shall indicate the appropriate cause value e.g. “User Inactivity”, “Radio Connection With UE Lost”, “CSG Subscription Expiry”, “CS Fallback triggered”, “Redirection towards 1xRTT”, “Inter-RAT Redirection”, “UE Not Available for PS Service”, for the requested UE-associated logical S1-connection release.

Apparently, none of existing cause values is appropriate for this case. If it anyway is needed to define a new cause value for Solution 1b, then there is no reason why not select Solution 1a. Also Solution 1b may seem a bigger change than Solution 1a, since it introduces a new IE after the ASN.1 review which is completed before RAN3#72. For these reasons, we slightly prefer Solution 1a. 
Proposal 1: after the X2 HO, the source HeNB initiates the UE Context Release Request procedure with a new cause value “Explicit release request after complete X2 HO”.

Proposal 2: Upon the reception of the UE CONTEXT RELEASE REQUEST message with cause value set to “Explicit release request after complete X2 HO”, the HeNB-GW terminate this procedure. The HeNB-GW then releases the related UE context.
3   Conclusion

In this contribution, we analyzed the various solutions on how to release the UE context in the source HeNB-GW after the HeNB-HeNB X2 HO. Our proposals are:

Proposal 1: after the X2 HO, the source HeNB initiates the UE Context Release Request procedure with a new cause value “Explicit release request after complete X2 HO”.

Proposal 2: Upon the reception of the UE CONTEXT RELEASE REQUEST message with cause value set to “Explicit release request after complete X2 HO”, the HeNB-GW terminate this procedure. The HeNB-GW then releases the related UE context.
Draft CRs are prepared in ([3]) ([4]).
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