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Abstract of the contribution: This paper presents a discussion on the optimization for IMS Deregistration procedures via CS access when the UE is moving between MSC Servers enhanced for ICS. 
Discussion

When the UE is moving between MSC Servers enhanced for ICS, the target MSC Server enhanced for ICS will initiate an IMS registration procedure on behalf of the UE, and the source MSC Server enhanced for ICS will initiate an IMS de-registration procedure on behalf of the same UE. 
The order of registration and deregistration is uncertain. If registration arrives at the S-CSCF before the deregistration request from the source MSC Server enhanced for ICS, the new registration will overwrite the existing data in S-CSCF. When the deregistration arrives at the S-CSCF, as the contact address in the request differs from the existing binding, S-CSCF will return an error response. 

If the deregistration arrives at S-CSCF before the registration, it will result in a heavy signalling in IMS as discussed in S2-087422 of the last meeting. 
To avoid such a heavy signalling, this paper proposes two solutions:
1. The S-CSCF waits for the registration request from the target MSC Server without doing anything if a deregistration request arrives with the reason of location cancellation from the source MSC server. 
In Cancel Location request from the HLR to the source MSC Server enhanced for ICS, there is a parameter of Cancellation Type which indicates the reason of location cancellation. The source MSC Server may interwork the parameter into the IMS deregistration request (e.g. using the “Reason” header), and send to the S-CSCF. Then the S-CSCF can decide how to handle the IMS de-registration based on the reason. If it is for update procedure, the S-CSCF can start a timer to wait for registration from the target MSC Server and retain the subscribe data during the waiting. If the registration request from the target MSC Server arrives before the timer expires,the new registration from target MSC Server will overwrite the exiting data in S-CSCF. If the timer expires and the S-CSCF doesn’t receive any registration request, it will continue to perform the deregistration procedure.

If the reason is not for update procedure(e.g. subscription withdrawn), S-CSCF performs the standard deregistration procedure as specified in TS 24.229.
If there is not a parameter which indicates the reason of location cancellation, S-CSCF can start a timer based on operator’s policy.
Note: The timer should be set to an appropriate value to provide both a large possibility of receiving the registration request from the target MSC Server within the expiry time and an acceptable performance of IMS deregistration.
2. Ensure that the registration from the target MSC Server enhanced for ICS always happens before the deregistration from the source MSC Server.
When the UE initiates a location update request, if the target MSC Server can obtain the subscribe data (e.g. IMSI and authentication sets) from the source MSC Server, the target MSC Server enhanced for ICS can initiate IMS registration procedure before informing the HLR the location update event. Then the HLR cancels the binding with the source MSC Server and initiates Cancel Location procedures towards the source MSC Server. And the source MSC Server, upon receiving the Cancel Location request, initiates IMS de-registration procedure. Thus, the IMS registration is performed before the IMS deregistration  and the heavy signalling for deregistration is skipped.
The flag in subscribed data which indicates whether or not to register in IMS may also be obtained by the target MSC server from the source MSC server, and the target MSC server may decide whether or not to attempt IMS registration as specified in clause 7.2.1.1. 
Analysis of the two solutions:
Solution 1 modifies the function of S-CSCF when the de-registration arrives before registration in S-CSCF.The timer in S-CSCF may result in low efficiency in IMS deregistration, and should be chosen appropriately.
Solution 2 modifies the function of MSC Server when receiving the location updating request from the UE. It is under the condition that the target MSC Server can obtain the subscribe data (e.g. IMSI and authentication sets) from the source MSC Server and the procedure of authentication can be accomplished without the interaction between the target MSC Server and the HLR.

The two solutions can coexist for they are applied in different scenarios.
Proposal
It is proposed to agree the accompanying CR to TS 23.292 Release 9.
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