3GPP TSG RAN WG3 #71 meeting 















   R3-110669
Taipei, Feb 21-25, 2011
Title: 
Release the UE context in the source HeNB-GW after HeNB-HeNB X2 HO
Source: 
Motorola Solutions
Agenda item:
13.2
Document for:
Discussion and Approval
1   Introduction 
In the last meeting, an issue was raised on how to release the UE context in the source HeNB-GW after the HeNB-HeNB X2 HO, when both HeNBs do not connect to the same HeNB-GW. This contribution analyzes the possible solutions to address this issue. 
2   Background
There are six possible cases for HeNB-HeNB X2 HO as described in ([3]). 

· Case1: the source HeNB and the target HeNB connecting to the same HeNB GW 
· Case2: the source HeNB connecting to one HeNB GW, the target HeNB directly connecting to one MME 
· Case3: the target HeNB connecting to one HeNB GW, the source HeNB  directly connecting to one MME

· Case4: the source HeNB and the target HeNB connecting to different HeNB GWs 
· Case5: the source HeNB and the target HeNB directly connecting to the same MME 
The issue exist in Case 2 and Case 4. 
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Figure 1 Demonstration of the problem (Case 2)
There are several possible solutions:
· Solution 1: The HeNB-GW releases the UE context by itself. 
· Solution 2: The source HeNB GW releases the UE context as the request from the source HeNB

· Solution 3: The source HeNB GW releases the UE context as the command from the MME. 

This solution is excluded for further discussion due to many issues.
3   Possible Solutions

3.1   Solution 1: The HeNB-GW releases the UE context by itself
The issue for this solution is that the HeNB-GW is unware of the fact that the UE has been handover to target HeNB. The user plane may not be terminated at the HeNB-GW, so it is not possible for HeNB-GW to know the UE’s movement by monitoring the user traffic. A possible solution is by monitoring the other NAS activity. But the periodic TAU may be quite long, and this will take a while for HeNB-GW to know that the UE is gone. So this solution is excluded for further discussion. 
3.2   Solution 2: The source HeNB GW releases the UE context as the request from the source HeNB
The possible call flow is shown as below.
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Figure 2 Source HeNB initiated UE context release
· Step 5: Current X2 HO procedure ([2]) states “upon reception of the UE CONTEXT RELEASE message, the source eNB may release radio and control plane related resources associated to the UE context.”
In this case, the source HeNB does not immediately release the UE context if it is Case 2 or Case 4. The source HeNB could know whether it is Case 2 or Case 4, but not other cases according to following logic:
· The source HeNB can know whether it directly connects to the MME, or to a HeNB-GW. If the source HeNB directly connects to the MME, then it is Case 3 or Case 5.
· During the X2 setup procedure, the source HeNB can know whether the target HeNB use the same PLMN ID and TAC. If so, it means that source HeNB and target HeNB connecting to same HeNB-GW (Case 1).

If it is Case 1, 3 or 5, the source HeNB just follow the normal X2 HO procedure as defined in Section 10.1.2.1.1 of TS36.300. Otherwise, the source HeNB continues with Step 6, which requests the HeNB-GW to release the UE context. 

Proposal 1: when the source HeNB connects to the HeNB-GW, and the target HeNB connects to a MME or a different HeNB-GW, the source HeNB request the HeNB-GW to release the UE context after it receives the X2 UE CONTEXT RELEASE message from the target HeNB.

· Step 6: the next question is which cause value to be used when the source HeNB sends the UE CONTEXT RELEASE REQUEST message. Current S1 ([1]) states: 

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. 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. 

It is obvious that none of the above cause values apply for this case. The only close one is the cause value “TX2RELOCOverall Expiry”, but it is used by the source eNB when the timer TX2RELOCoverall expires before receive the X2 UE CONTEXT RELEASE message from target eNB.
	TX2RELOCOverall Expiry 
	The timer guarding the handover that takes place over X2 has abnormally expired.


So a new cause value is needed (proposal is shown as below):

	Explicit release request after complete X2 HO
	The source eNB requests the release of any resources related to the signalled S1AP context. If this cause IE is received by an MME, the MME shall ignore it.


Proposal 2: a new cause value is needed in the S1 UE CONTEXT RELEASE REQUEST message to let HeNB-GW and MME to differentiate this release request from other release request. 

· Step 7: According to current Stage-2, the HeNB-GW relay the UE-associated S1 procedure between the HeNB and MME. Upon the reception of the UE CONTEXT RELEASE REQUEST message, the HeNB-GW forward the UE CONTEXT RELEASE REQUEST message to the MME. The MME does not need to release any context related to the source HeNB, since the MME have already updated the context information pointing to the target HeNB during the path switch procedure. So the MME does not need to do anything upon the reception of the UE CONTEXT RELEASE REQUEST message. The MME can just ignore the message. The HeNB-GW can release any resources associated with the S1AP context indicated in the UE CONTEXT RELEASE REQUEST message received from the source HeNB. 

Proposal 3: 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 forward the message to the MME. The HeNB-GW then release any resources associated with the S1AP context as indicated in the UE CONTEXT RELEASE REQUEST message.
Proposal 4: Upon the reception of the UE CONTEXT RELEASE REQUEST message with cause value set to “Explicit release request after complete X2 HO”, the MME ignore this message.
4   Conclusion

In this contribution, we analyses how to release the UE context in the source HeNB-GW after the HeNB-HeNB X2 HO for Case 2 and Case 4. Our proposals are:

Proposal 1: when the source HeNB connects to the HeNB-GW, and the target HeNB connects to a MME or a different HeNB-GW, the source HeNB request the HeNB-GW to release the UE context after it receives the X2 UE CONTEXT RELEASE message from the target HeNB.

Proposal 2: a new cause value is needed in the S1 UE CONTEXT RELEASE REQUEST message to let HeNB-GW and MME to differentiate this release request from other release request. 

Proposal 3: 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 forward the message to the MME. The HeNB-GW then release any resources associated with the S1AP context as indicated in the UE CONTEXT RELEASE REQUEST message.
Proposal 4: Upon the reception of the UE CONTEXT RELEASE REQUEST message with cause value set to “Explicit release request after complete X2 HO”, the MME ignore this message.
Draft CRs are prepared in ([4]) ([5]).
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