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1. Introduction

This contribution is a revised version of  S2-002209.

In case IP Multimedia Subsystem (IMS) subscriber is currently unregistered and if incoming call occurs, there is need to perform service control e.g. call forwarding. This contribution proposes a solution how Mobile Terminating (MT) calls to unregistered subscriber are handled in case subscriber has services related to unregistration. This contribution proposes a new subsection to Annex B in 23.228.

2. Discussion

Following assumption are made for IMS: 
· Mobile Terminating calls are routed to I-CSCF. This contribution does not cover situation when calls are first routed to Gateway MSC

There have been proposals in SA2 that HSS could decide to route MT call from PSTN either to IMS side (MGCF) or to V-MSC. There are issues that are common to unregistered IMS subscriber and HSS capability of routing call either to IMS side or CS side. However, IMS's functionality on MT call routing to unregistered subscriber can be handled separately

· In MT calls, I-CSCF queries HSS to find out what is destination of the call

I-CSCF performs HSS query regardless of the registration status of a subscriber 

· HSS knows whether subscriber has active registration to IMS or not

HSS has the information whether the subscriber is registered or unregistered. In case the subscriber has active registration, HSS responds the destination; normally S-CSCF name/address. In case the subscriber is unregistered, HSS should respond back to I-CSCF with an indication that I-CSCF should select S-CSCF for this MT call for a unregistered subscriber. If the subscriber has not services related to unregistration state, HSS should respond that the subscriber is not reachable, and S-CSCF selection is not required.

· I-CSCF is responsible for S-CSCF selection 

I-CSCF contains S-CSCF selection function in the registration phase. It is assumed that in MT call routing cases for unregistred subscriber, I-CSCF selects a S-CSCF to perform service control. After S-CSCF selection, I-CSCF routes the call further to the selected destination 

· S-CSCF needs subscriber's profile for service provisioning

In order to be able to perform service control for a subscriber, S-CSCF has to have subscriber's profile (or at least part of it) downloaded from HSS. For unregistered subscriber, S-CSCF has to download the profile from HSS as MT call is routed from I-CSCF to S-CSCF 

· Subscriber may or may not have services related to unregistered state

 As said before, a subscriber may or may not have services related unregistration state. This assumption reflects to the functionality of HSS and I-CSCF as described above 

3. Proposal

It is proposed that a new subsection be created in Annex B4.X, containing the following:

B4.X Mobile Terminating call procedures to unregistered subscriber

This section describes information flows for the procedures of Mobile Terminating call flows for unregistered subscriber. The detection of unregistered subscriber is done in HSS and if subscriber has services related to unregistration state, a S-CSCF is selected to subscriber. S-CSCF performs whatever further actions are appropriate for the call attempt to unregistered subscriber.
B4.X.1 Mobile Terminating call procedures to unregistered subscriber that has services related to unregistred state

In the example information flow the subscriber is unregistered and HSS responds back to I-CSCF with an indication that I-CSCF should selects S-CSCF for this MT call to a unregistered subscriber. Before S-CSCF selection, I-CSCF query HSS for the information related to the required S-CSCF capabilities. I-CSCF selects a S-CSCF to perform service control and I-CSCF routes the call further to the selected destination. S-CSCF has to download subscriber's profile from HSS before it performs service control and any further actions in the call attempt. The service implemented by this information flow could be e.g. “Call Forward Unconditional.”

This is shown in the following information flow:
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1. I-CSCF receives an INVITE message.

2. I-CSCF queries the HSS for current location information.

3. HSS responds with an indication that the subscriber is unregistered and I-CSCF should select a S-CSCF for the subscriber.

4. The I-CSCF shall send Cx-Select-Pull (unregistered, subscriber identity) to the HSS to request the information related to the required S-CSCF capabilities which shall be input into the S-CSCF selection function. This query is optional.

5. The HSS shall send Cx-Select-Pull Resp (required S-CSCF capabilities) to the I-CSCF. 

6. I-CSCF selects a S-CSCF for the subscriber

7. I-CSCF forwards the INVITE request to the selected S-CSCF.

8. The S-CSCF shall send the Cx-Pull information flow (subscriber identity) towards the HSS in order to be able to download the relevant information of the subscriber profile to the S-CSCF

9. The HSS shall return the information flow Cx-Pull Resp (user information) to the S-CSCF.  The S-CSCF shall store temporarily till the end of this call attempt.

10. S-CSCF performs whatever service control is appropriate for this call attempt.

11. S-CSCF performs whatever further actions are appropriate for this call attempt.

The deallocation of S-CSCF after this call attempt is FFS.
B4.X.2 Mobile Terminating call procedures to unregistered subscriber that has no services related to unregistred state

In the example information flow the subscriber is unregistered and the subscriber has not services related to unregistration state.
This is shown in the following information flow:
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1. I-CSCF receives an INVITE message.

2. I-CSCF queries the HSS for current location information.

3. HSS responds with an indication that the subscriber is  unregistered, but no services are related to unregistration state. 

4. I-CSCF responds to the origin of the request that the subscriber is not reachable at the moment.

