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1. Reason for Change
3GPP TR 23.820 has given two  IMS AS restoration solutions and concluded that no further specification work is required because of the following two reasons:

-
Both two solutions has no impact on other function entity such as S-CSCF, HSS

- 
End-to-end message flows for the two solutions have not brought out additional message flow that can introduce IOT problem between different entities. 
However,  when eSRVCC feature is activated,  SCC AS and ATCF should exchange the address of each other  directly or via HSS,  in order to do eSRVCC procedure later.  All the related function required to S-CSCF, AS and HSS are not mentioned yet in the current standard.

2. Proposal

It is proposed to discuss and agree the following changes to 3GPP TR23.820.
* * * First Change * * * *

5.5
SIP-AS Service Interruption

5.5.1
Introduction
The SIP-AS may have stored transparent data in the HSS, and it may have subscriptions to notifications both using SIP and the Sh Interface. With respect to transparent data, when the SIP-AS returns to operation after a failure, it could be assumed that the same instances will be used again. It could also be assumed that the subscriptions to notifications are cleaned up periodically. Hence, the following discussion will only cover the case before the SIP-AS resumes. According to the section 4.3, interruption of established sessions is considered an acceptable consequence of the failure of one of the network elements in the session path, so restoration when the AS fails after it has been in the route path of an established session will not be analyzed either. Since there is no difference of the behaviour of the SIP-AS when dealing with the service request for the Registered or Unregistered subscriber, it could be assumed that the mechanism of the SIP-AS restoration will be the same for the Registered or Unregistered subscriber.

The mentioned service request may be a third party registration request, a session origination service request or a session terminating service request. When there is a service request coming to the SIP-AS, the SIP-AS may be in failure status or has restored. If the SIP-AS has restored from the failure, the SIP-AS could obtain the subscriber service data from the HSS or other networks entities. For example, the restored SIP-AS receives a service request for a subscriber from the S-CSCF, but the SIP-AS has not the service data of this subscriber, then the SIP-AS could request the transparent data via Sh interface from the HSS in order to provide the service to the subscriber. So, the discussion on the failure of the SIP-AS is focused on the scenario that the SIP-AS is in the failure status.

When there is a service request coming to the SIP-AS, which is in failure, the following clauses cover the outcome in several different cases.

5.5.2
Third Party Registration Request
During the registration of the subscriber, the third party registration request will be triggered, and the S-CSCF will check whether the Filter Criteria of the subscriber matches the register request from the UE. If the SIP-AS matches the Filter Criteria of the subscriber service profile for the event of REGISTER request, the S-CSCF will initiate the third-party REGISTER request to the SIP-AS. If the SIP-AS were in failure, the SIP-AS could not respond the third party registration request, or the SIP-AS would return a failure response to the S-CSCF. According to the current 3GPP specification, the S-CSCF may abort sending the third-party REGISTER request, or initiate network-initiated deregistration procedure based on the information in the Filter Criteria. Although there may be more than one SIP-AS providing the same service, the subscriber can not register to the SIP-AS, and the related service can not be provided to the subscriber.

Server Name is the SIP URL of the application server to contact, and more than one AS server addresses from DNS server are needed.   

Default Handling determines whether the dialog should be released if the Application Server could not be reached or not; it is of type enumerated and can take the values: SESSION_CONTINUED or SESSION_TERMINATED. No matter what the default handling is,  S-CSCF supporting AS restoration should try to contact the other AS address when the previous AS fails.
· When initial REGISTER request message is received,  S-CSCF forwards REGISTER to the selected AS address in 1st priority after DNS inquiry.  If no AS response received,  S-CSCF supporting AS restoration selects the 2nd  priority AS address and send REGISTER again. The overall supervision timer and number of tries are operator dependant. 
· When re-registration REGISTER request message is received,  S-CSCF forwards REGISTER to the AS address registered successfully already.  If no AS response received,  S-CSCF supporting AS restoration selects the 2nd  priority AS address and send REGISTER again. The overall supervision timer and number of tries are operator dependant. 
After successful third party registration, the new SCC AS shall do following extra work:
· SCC AS sends Profile-Update-Request with STN-SR to HSS.  STN-SR  is reported by ATCF to SCC AS via REGISTER message.
· SCC AS  sends MESSAGE with its ATI-STI to ATCF.  ATCF address is ATCF management URI,  which is reported by ATCF to SCC AS via REGISTER message. 
* * * Next Change * * * *

5.5.3
Originating Service Request

When the S-CSCF receives a session origination service request from the UE, the S-CSCF will check whether the Filter Criteria of the subscriber matches the service request. If the SIP-AS matches the Filter Criteria of the subscriber service profile for the event of service request, then the S-CSCF will forward the service request to the SIP-AS. If the SIP-AS were in failure, the SIP-AS could not respond the service request, or the SIP-AS would return a failure response to the S-CSCF. According to the current 3GPP specification, if the S-CSCF fails to receive a SIP response or receives a 408 (Request Timeout) response or a 5xx (Failure Response) response from the SIP-AS, the S-CSCF shall continue or terminate the session based on the default handling defined in the matched filter criteria. Although there may be more than one SIP-AS providing the same service, the subscriber can not register to the SIP-AS, and the related service can not be provided to the subscriber.  UE may trigger the initial registration procedure immediately after receiving 408 or 5xx message, and all following is refer to third party registration procedure. 
When S-CSCF supports AS restoration,  the origination service request could be continued . S-CSCF  should try to contact the other AS address when the previous AS fails, and sends session origination service request out, no matter what the default handling parameter is, . In order to select the other AS address, S-CSCF needs to support DNS cache function. 
When session origination service request received by AS, and no subscriber data is found,  the new AS shall do implicit registration for the subscriber and subscriber data  is downloaded to AS, and after successful registration procedure process the origination service request as normal. 

The new SCC AS shall do following extra work: 
· SCC AS checks if there is STN-SR data from HSS.  If there is, then SCC AS shall send MESSAGE with ATU-SNI to ATCF. 

But SCC AS doesn’t know ATCF management URI of ATCF, which is carried in REGISTER message only.  In order to get ATCF management URI of ATCF,   SCC AS shall to send both STN-SR and ATCF management URI to HSS, and download these two parameters later from HSS, which needs to change the existing third party registration procedure between MME and HSS. 

* * * Next Change * * * *

5.5.4
Terminating Service Request
When the S-CSCF receives a session terminating service request for the subscriber from the other end point, the S-CSCF will check whether the Filter Criteria of the subscriber matches the service request. If the SIP-AS matches the Filter Criteria of the subscriber service profile for the event of service request, then the S-CSCF will forward the service request to the SIP-AS. If the SIP-AS were in failure, the SIP-AS could not respond the service request, or the SIP-AS would return a failure response to the S-CSCF. According to the current 3GPP specification, if the S-CSCF fails to receive a SIP response or receives a 408 (Request Timeout) response or a 5xx (Failure Response) response from the SIP-AS, the S-CSCF shall continue or terminate the session based on the default handling defined in the matched filter criteria. Although there may be more than one SIP-AS providing the same service, the subscriber can not register to the SIP-AS, and the related service can not be provided to the subscriber. UE may trigger the initial registration procedure immediately after receiving 408 or 5xx message, and all following is refer to third party registration procedure. 
When S-CSCF supports AS restoration,  the origination service request could be continued.  Same procedure as Originating Service Request. 
* * * End of Changes * * * *

5.5.5
User-initiated Deregistration Request
When the S-CSCF receives a deregistration request for the subscriber from the other end point, the S-CSCF will check whether the Filter Criteria of the subscriber matches the service request. If the SIP-AS matches the Filter Criteria of the subscriber service profile for the event of service request, then the S-CSCF will forward the service request to the SIP-AS. If the SIP-AS were in failure, the SIP-AS could not respond the service request, or the SIP-AS would return a failure response to the S-CSCF. According to the current 3GPP specification, if the S-CSCF fails to receive a SIP response or receives a 408 (Request Timeout) response or a 5xx (Failure Response) response from the SIP-AS, the S-CSCF shall continue or terminate the session based on the default handling defined in the matched filter criteria. Although there may be more than one SIP-AS providing the same service, the subscriber can not register to the SIP-AS, and the related service can not be provided to the subscriber.
