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1. Introduction

There has been discussion on how to handle the termination of a session for the CSI capable UE which is not registered on the IMS. This paper analyzes alternative options and proposes the way forward to handle it. 
2. Discussion

SA2 has already agreed that following sentence as an architectural requirement, “the voice part of the session should be terminated in its CS domain, even if the UE for the CSI termination is not registered.”.  

However, in general the termination of the session is controlled by the unregistered IMS service settings of the user. And there are some alternative ways to support this architectural requirement. 
In order to terminate the voice part of the session in its CS domain, the CSI AS has to be involved in the session path. Then the actual issue is how to involve the CSI AS in the session path even if, the UE for the CSI termination is not registered. There exists alternative solution to support it. 
Alternative solution

· Alternative 1: limit CSI Interworking scope

This solution doesn’t support CSI Interworking if the CSI capable UE is not IMS registered. This means that the terminating session to the CSI capable UE will not forwarded to the CSI AS. The CSI Interworking will be available only when the CSI capable UE is IMS registered. 

However, this solution is conflicts with current defined architectural requirement. And we have to remember that the CSI capable UE used to stay CS only attach status. 
· Alternative 2: Indicate the CSI capability based on the CS registration

According to the CS domain registration (CS attach / CS detach) status, the CSI capable UE shall indicate its CSI capability to the CSI AS. The CSI AS may use this information to handle CSI Interworking as an unregistered service or not. This indication can be transferred via some existing mechanism for example USSD or SMS. 
However this solution gives impact to the existing CS procedure. 
· Alternative 3: install iFC for unregistered CSI capable UE 

An unregistered iFC for CSI Interworking can be installed on relevant user’s service profile regardless of their subscription. So all the incoming call will be forwarded to the CSI AS even if, the CSI capable UE is not IMS registered. 
However, this iFC will be installed regardless of their subscription, so all the session will be forwarded to the CSI AS whether the user uses CSI capable UE or not. This drawback can be solved via de-registration procedure with CSI capability. 
3. Conclusion

Here we investigate some alternative solutions. Each of alternative solution has some drawbacks. When we select possible solution, two factors should be considered. Firstly we want not to limit the scope of the CSI Interworking and secondly avoid serious impact to the existing procedure. 
Therefore, it is recommended to select Alternative 3, ‘install iFC for unregistered CSI capable UE’. 

Thus, this contribution proposes the following additional section for the CSI Interworking of unregistered status. 

*** 1st CHANGE ***

6.1
General architecture
[…]
When an IMS session of CSI termination arrives in the S-CSCF, the S-CSCF forwards the session to the CSI AS based on the initial Filter Criteria (iFC) downloaded from the HSS.
The CSI AS decides how to process the incoming session. Detailed behaviours for the CSI AS are described in clause 6.2
*** 2nd CHANGE ***

6.2
CSI Application Server (CSI AS)
CSI AS is a functional entity that control CSI interworking. When CSI AS receives the session from the S-CSCF, it performs termination logic.
The main functionality of the CSI AS is:
-
to register the UE which has CSI capability via 3rd party registration when the UE registers to IMS;

-
to control the CSI termination by implementing a 3rd party call control logic (as per TS 23.228, clause 4.2.4) and;

-
to perform termination logic, i.e. examine the media components of an IMS session targeted toward a CSI capable UE and make a decision how to terminate them, check to the HSS whether the CSI capable UE is IMSI attach status and consider it;
-
to map a SIP URI to an associated Tel URI, in case the CSI AS decides to terminate an IMS session or part of the IMS session to the CS domain, and the CSI AS received a SIP URI of the called CSI capable user;
-
to decide whether to keep in the session path or not;

-
to handle session separation/forwarding/combining;
-
to perform de-register procedure, i.e. keep or remove the relevant user’s information according to the existence of CSI capability indication.
Below are some of the factors which could influence the terminating session handling:

-
SIP Feature tags or Service IDs or lack thereof;

-
SDP Media components;

-
UE capabilities.

It is FFS whether the additional information are needed to be considered.
*** 3rd CHANGE ***

6.3.2
Initial Filter Criteria

An initial filter criteria is installed on relevant user’s service profile regardless of their subscription so that the incoming call request related to CSI interworking will be forwarded to the CSI AS.

The registered and un-registered initial filter criteria for CSI interworking should be defined properly in order for S-CSCF to identify the incoming call request and forward it to the CSI AS.

Trigger Point in the initial filter criteria may use the following criteria:

-
IMS Communication Service ID, or lack of IMS Communication Service ID;

-
etc.

For the services which only use the PS domain (e.g. PoC, messaging), the initial fitter criteria should be configured not to forward the INVITE messages to the CSI AS.
*** 4th CHANGE ***

6.3.3
De-registration of CSI capable UE
When the CSI capable UE de-registers from the IMS, the following can be performed based on the CS status:

1. If the CSI capable UE stays in CS attach status;
· the CSI capability is indicated during the de-registration procedure;

· relevant user’s stored information shall not be removed in order to terminate the voice session into CS domain.
2. If the CSI capable UE stays in CS detach or starts CS detach procedure;
· the CSI capability is not indicated during the de-registration procedure;

· relevant user’s stored information shall be removed from the CSI AS.
*** END OF CHANGES ***
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