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1. Introduction
The contribution proposes a solution of service restoration for registered IMPU without Restoration Information stored in the HSS.
2. Reason for Change
During the last CT4 meeting, one controversial issue was about providing unregistered service to a registered IMPU due to lack of the Restoration Information stored in the HSS. It was argued that this particular case should be left out of the scope of restoration procedures. The reason supporting this point was that restoration procedures currently defined apply when both S-CSCF and HSS support them and the goal is that information storage in S-CSCF is restored. 
It could be seen this is not the case. In previous CT4 meetings, the solutions related to providing unregistered service to a registered user if the HSS is unable to provide Restoration Information to the S-CSCF were already discussed, and are included in the section 6.1.3 of the TR 23.820. This is just one exceptional case during service restoration procedures which should be and already be covered by the study of IMS Restoration. The intention of the study of restoration is to find the best way of restoring the service to the user or doing the best to alleviate the impact to the user in case network elements fails. The best is the HSS has the Restoration Information, but if the HSS does not have it due to previous S-CSCF not supporting restoration procedures, what needs to be done is always towards reducing the impact to the user. 
In addition, considering one of the cases of providing unregistered service to a registered user is related to S-CSCF re-assignment, which is covered by the IMS Restoration procedures and also means the solution is related to the IMS Restoration feature. It is reasonable to provide a whole solution to restore service to the user in case the S-CSCF restarts or fails. 
Regarding the solution itself,  providing unregistered service to a registered IMPU does leave the network in an inconsistent state, i.e. the user is registered in the HSS but unregistered in the S-CSCF, but there is no other good ways to synchronize the user’s registration states in this case. Even the S-CSCF returns error response to the originating request, the states of the user are still inconsistent between the HSS and the S-CSCF. 
Though it is not good to provide unregistered service to a registered user, but compared to providing unregistered service to the user, returning error response brings even worse experience to the user. Sometimes the former may be equal to the normal service to the user such as the user is at home and the forwarding number is just the home telephone number or the user receives the voicemail, so the user will not miss the coming call.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.380 v0.1.0.
* * * First Change * * * *

4.3
UE Terminating Procedure

4.3.1
Introduction

The following clauses specify the behaviour of HSS, I-CSCF and S-CSCF if they support the IMS Restoration feature.
Editor’s Note: It needs to be checked whether just one feature is needed or several sub-features for the different parts of the IMS Restoration.
4.3.2
S-CSCF Restoration after Restart

The S-CSCF lost all user data if it restarts after a failure or it is unable to trust any data after it resumes operation, due to the fact that it may have lost profile updates from the HSS in the service interruption period. If such a S-CSCF receives a terminating service request from the I-CSCF, it shall send SAR to the HSS for unregistered service data. In this case, 
· if the Public User Identity is stored as unregistered in the HSS, the HSS shall send the user profile in the SAA. The result code shall be set to DIAMETER_SUCCESS. The S-CSCF shall trigger matched unregistered services for the Public User Identity as normal.

· if the Public User Identity is stored as registered in the HSS, and there are S-CSCF restoration information related to the Public User Identity stored in the HSS, the HSS shall send the S-CSCF restoration information together with the user profile in the SAA. The result code shall be set to DIAMETER_ERROR_IN_ASSIGNMENT_TYPE. The S-CSCF shall trigger matched registered services for the Public User Identity.
· if the Public User Identity is stored as registered in the HSS, but there are no S-CSCF restoration information related to the Public User Identity stored in the HSS, the HSS shall send the user profile in the SAA. The result code shall be set to DIAMETER_ERROR_IN_ASSIGNMENT_TYPE. The S-CSCF shall trigger matched unregistered services for the Public User Identity as it is unregistered.

If there are more than one group of S-CSCF restoration information related to the Public User Identity, which may happen if the Public User Identity is shared by multiple Private User Identities, the HSS shall include all of the S-CSCF restoration information in the SAA. One group of S-CSCF restoration information corresponds to one Private User Identity.

If the S-CSCF restoration information received includes the UE’s subscription information, the S-CSCF shall construct a NOTIFY message according to the information and send it to the UE to trigger a new registration at anytime after normal processing of the terminating request.

4.3.3
S-CSCF Restoration after Failure

If the S-CSCF returned by the HSS during location query procedure fails, the I-CSCF is unable to contact the S-CSCF during terminating procedure. In this case, the I-CSCF shall send LIR to the HSS to explicitly request S-CSCF capabilities. If the HSS returns the S-CSCF capabilities to the I-CSCF, after re-selection of another S-CSCF according to the S-CSCF capabilities, the I-CSCF shall forward the service request to the new S-CSCF. 

If such a S-CSCF receives a terminating service request from the I-CSCF, it shall send SAR to the HSS for unregistered service data. If there was a previous request for capabilities from the I-CSCF, and

· if the Public User Identity is stored as unregistered in the HSS, the HSS shall overwrite the S-CSCF name and send the user profile in the SAA. The result code shall be set to DIAMETER_SUCCESS. The S-CSCF shall trigger matched unregistered services for the Public User Identity as normal.

· if the Public User Identity is stored as registered in the HSS, and there are S-CSCF restoration information related to the Public User Identity stored in the HSS, the HSS shall overwrite the S-CSCF name and send the S-CSCF restoration information together with the user profile in the SAA. The result code shall be set to DIAMETER_ERROR_IDENTITY_ALREADY_REGISTERED. The S-CSCF shall trigger matched registered services for the Public User Identity.
· if the Public User Identity is stored as registered in the HSS, but there are no S-CSCF data related to the Public User Identity stored in the HSS, the HSS shall overwrite the S-CSCF name and send the user profile in the SAA. The result code shall be set to DIAMETER_ERROR_IDENTITY_ALREADY_REGISTERED. The S-CSCF shall trigger matched unregistered services for the Public User Identity.

If there are more than one group of S-CSCF restoration information related to the Public User Identity, which may happen if the Public User Identity is shared by multiple Private User Identities, the HSS shall include all of the S-CSCF restoration information in the SAA. One group of S-CSCF restoration information corresponds to one Private User Identity.

If the S-CSCF restoration information received include the UE’s subscription information, the S-CSCF shall construct a NOTIFY message according to the information and send it to the UE to trigger a new registration at anytime after normal processing of the terminating request.
* * * Second Change * * * *

4.5
SIP-AS Originating Procedure

4.5.1
Introduction

The following clauses specify the behaviour of HSS, I-CSCF and S-CSCF if they support the IMS Restoration feature.
Editor’s Note: It needs to be checked whether just one feature is needed or several sub-features for the different parts of the IMS Restoration.
4.5.1
S-CSCF Restoration after Restart

The restoration procedures in section 4.3.2 for UE terminating procedure shall also be applied to SIP-AS originating procedure with the following differences.

As specified in the section 4.3.2, after receiving SAR from the S-CSCF for unregistered service data, if the Public User Identity is stored as registered in the HSS but there are no S-CSCF restoration information related to the Public User Identity stored in the HSS, the HSS shall send the user profile in the SAA. The result code shall be set to DIAMETER_ERROR_IN_ASSIGNMENT_TYPE. For application server originating procedure, the S-CSCF shall trigger matched registered services for the Public User Identity.

4.5.2
S-CSCF Restoration after Failure

If the application server sends the originating service request on behalf of the user directly to the S-CSCF, and the S-CSCF can not be contacted, after timeout, the application server shall resend the originating service request to the I-CSCF.

If the application server sends the originating service request directly to the I-CSCF, or resends the originating service request to the I-CSCF due to the S-CSCF can not be contacted, the restoration procedures in section 4.3.3 for UE terminating procedure shall also be applied to the application server originating procedure with the following differences.

As specified in the section 4.3.3, after receiving SAR from the S-CSCF for unregistered service data, if the Public User Identity is stored as registered in the HSS but there are no S-CSCF restoration information related to the Public User Identity stored in the HSS, the HSS shall overwrite the S-CSCF name and send the user profile in the SAA. The result code shall be set to DIAMETER_ERROR_IDENTITY_ALREADY_REGISTERED. For application server originating procedure, the S-CSCF shall trigger matched registered services for the Public User Identity.
* * * End of Change * * * *

