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1  Introduction
The contribution discusses two candidate solutions for service restoration for shared IMPU.
2  Discussion
During the study of IMS Restoration, it was agreed by CT4 that forking service restoration procedures are needed and it was concluded that the HSS shall send all the registered Private User Identities sharing the same Public User Identity which is being registered in the SAA during normal registration procedure, which can make the S-CSCF to restore all of the S-CSCF information for a shared IMPU if more than one IMPI were registered through this IMPU.

It was found there is another solution to do the same thing, i.e. the S-CSCF sends all the registered IMPI with the specific IMPU which is now being registered in the SAR. If the HSS finds that the received list of Private User Identities are less than the stored list of registrations for the same Public User Identity, the HSS sends the corresponding S-CSCF Restoration Information to the S-CSCF in the SAA.
Comparisons of the above two solutions:

Side A: Impact to the performance of the HSS and the S-CSCF.

For the first one, registered IMPI’s comparison and check is done in the S-CSCF. 
For the second one, the comparison and check is done in the HSS. 
In IMS networks, the performance of the HSS is most important compared to the S-CSCF since the S-CSCF does not do the service logical handling as MSC or Softswith does in legacy networks. What needs to be always considered is to alleviate the load of the HSS. It should be noticed that this comparison and check will be done in each normal registration procedure.
Side B: Problems solved.

For the first one, the solution covers not only the case that the registered IMPIs in the HSS are more than the ones in the S-CSCF, but also the case that the registered IMPIs in the HSS are less than the ones in the S-CSCF, which may occur in some unexpected cases. One of them could be that the RTR sent from the HSS did not reach the S-CSCF, which may occur for some reasons such as the linkage between the S-CSCF and the HSS had a transient interruption. That’s also one of the reasons why even if the S-CSCF indicates USER_DATA_ALREADY_AVAILABLE in the SAR, the HSS may still download the user profile in the SAA. That’s may be one of the reasons why the server assignment type NO_ASSIGNMENT was defined. Also there are other great amount of inconsistency possibilities happening during or after a long time multiple operations. 
After receiving registered IMPIs with the specific IMPU in the SAA, If the S-CSCF finds that the registered IMPIs received are less than the stored ones in the S-CSCF, the S-CSCF could send NOTIFY to the UE to trigger de-registration in order to synchronize the user state of the user in the HSS and the S-CSCF. 
For the second one, the HSS is unable to cope with the situation that the received registered IMPIs are more than the ones stored in the HSS. One possible solution is that the HSS returns the registered IMPIs stored in the HSS to the S-CSCF in SAA, just as the first solution does. But it seems enhancing SAR and SAA to carry registered IMPIs and making both of the HSS and the S-CSCF to do the comparison of these registered IMPIs are not necessary.
Side C: Signalling optimization.
For the first one, during restoration procedures, the interaction between the S-CSCF and the HSS needs two signalling rounds. The first step is that the S-CSCF requests user profile from the HSS and the HSS sends the registered IMPIs together with the user profile to the S-CSCF. The second step is that if the S-CSCF finds that more than one registered IMPIs were registered in the HSS, the S-CSCF needs to send SAR again to request S-CSCF restoration information.
For the second one, there is only one signalling round, i.e. after receiving the SAR with the registered IMPIs, if the HSS finds that the stored registered IMPIs are more than the ones received, the HSS will include the related S-CSCF restoration information in the SAA.

Based on the assumption that S-CSCF’s failure rarely occurs, it could be seen that the optimization from two signalling round to one signalling round is not so important compared to the problems indicated in the above Side A and Side B.
3  Recommendation/Proposal

According to the above discussion, it is proposed to keep the solution currently in the TR 23.820 and the TS 23.380 as the final solution, and based on this to complete the stage 3 specification.
