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1. Introduction
 On the contribution S2-060215 we have discuss the different scenarios of reassignment when the pre-assigned S-CSCF is unavailable. The existing standards only consider the reassignment during the registration procedure. As we have pointed out that the case of pre-assigned S-CSCF unavailable maybe also happened in the terminated call procedure. Now our standard does not consider that case. One LS S2-052790 from CT4 during last meeting also point out this question. Here we will give an analysis on this question, hope we can get a consensus on this topic.
2. Discussion 

When I-CSCF handled the terminated call procedure and found that pre-assigned S-CSCF is unavailable, it maybe exist below two case,

A) Pre-assigned S-CSCF on the registration procedure;

B) Pre-assigned S-CSCF on the terminated call procedure.

For case A) the error may be recovered by the re-registration procedure, but it depends on the registration timer. It may last a long time. During that period of registration time all terminated call will be failed. 

For case B) if there are some other users of the same IMS subscription in the registered state, then this error may also be recovered by the re-registration procedure. And also during the period of registration time all terminated call will be failed. If there are no other users in the same IMS subscription in registered state, then this error can not be recovered until that special S-CSCF is available. We think we do need consider the reassignment procedure in the terminated call procedure especially in this case.

For example user A has subscribed an unregistered service to record all terminated calls when he is not registered. Now user A has roamed abroad. For the charge reasons he choose not register to IMS network, but use the unregistered service to record all terminated calls. Now if unfortunately the pre-assigned S-CSCF (assigned during the first terminated call procedure) is unavailable, all the following terminated call cannot be handled. Especially if other user in the same IMS subscription is not registered then this error can not be recovered by the re-registration procedure. The user will not get service until that special S-CSCF is available. If we enable the reassignment feature also in the terminated call procedure, then this question will be solved.

Normally whether the S-CSCF is available can be detected by the retransmission timer. It will take a long time. So one question is whether the caller may gives up the call during the reassignment procedure. We think this depends on how we judge the selected S-CSCF is unavailable. If we can judge that the selected S-CSCF is unavailable before receiving the terminated call and begins to reassign a new S-CSCF soon, then the caller may not detect this behavior and not give up the call. There are some possible methods can implement that function. For example for the I-CSCF and S-CSCF all in the home network, operator may use the O&M method to let each CSCF detects whether the peer CSCF is still alive. If I-CSCF finds that peer S-CSCF is unavailable, it can begin to reassign a new S-CSCF when it receives a terminated call using that special unavailable S-CSCF.

Another question is whether the feature will increase the risk of blocking the existing call. This is was because that if I-CSCF does the reassignment procedure separately, then the S-CSCF selected for unregistered service maybe deregistered when the user registered to IMS network. We think this problem maybe solved by HSS. For the user does the reassignment can all be known by HSS, when HSS find that one I-CSCF is doing the reassignment procedure he can stop other simultaneously reassignment procedure. 
3. Possible solution
One possible solution maybe we modify the existing Cx interface to let I-CSCF can explicitly required the S-CSCF capability from HSS. 

Example Flow: S-CSCF reassignment during the terminating call procedure


[image: image1] 
1) When I-CSCF received a terminated SIP message, it queries the HSS to get the previous assigned S-CSCF name. 

2) Using that S-CSCF name, I-CSCF needs judge whether the pre-assigned S-CSCF is still available. 

3) When I-CSCF judge that the pre-assigned S-CSCF is unavailable, it can explicitly required HSS to give the related S-CSCF capability. 

4) I-CSCF can reselect a
new S-CSCF2 and forward the SIP message. 

5) In the new S-CSCF it will send the Cx-SAR message to HSS. HSS will record the new S-CSCF.

6) All following terminated call will route to that new S-CSCF. 

3. Conclusion 
From the above discussion we can find that if we introduce the reassignment in the terminated call procedure, it will give operator more flexibility to recover from error especially in some case. And the impacts of the implementation to the existing standard may be small. 
We hope this can help us clarify the question and give a response to CT4/CT1. If this requirement can be considered, Huawei will raise CR to do the formal change to TS 23.228.
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