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1. Introduction

Since initial phase of CSI Interworking, the Capability exchange has been discussed to enrich communication for CSI Interworking. 

This paper proposes to consider the Capability exchange for CSI Interworking.
2. Discussion

In TS 23.279, it is clearly mentioned as an architectural requirement that if the CSI capable UE is not IMS registered and gets engaged in a CS call, then the UE should make an IMS registration. And ‘IM Status’ can be used by the receiving UE as an input for IMS registration. 
This architectural requirement should be adjusted in CSI Interworking in a same manner with TS 23.279. 
Here are two uses cases which describes above cases;  

· The IMS capable UE sends combined session to the CSI capable UE which is not currently registered to the IMS. 

· The IMS capable UE sends voice only session to the CSI capable UE and has intend to start multimedia session soon. 

In above cases, even if the CSI capable UE is capable of simultaneous CS and PS services after IMS registration, non-voice part of the session should be dropped. Because there is no CSI capability exchange mechanism to trigger registration to the IMS. This brings different and abnormal user experiences in the same situation. 
However as we discussed at the previous meeting, if the CSI AS provides the capability exchange with the CSI capable UE, the use cases can be adjusted in a same manner with TS 23.279. And the user can expect same kind of behaviour. Below figure shows how the capability exchange provide same behaviour to the user. 
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Figure 1: Call flow for the multimedia session 
1~3. The multimedia IMS session which is initiated by the IMS capable UE is arrives at the CSI AS. The CSI capable UE is not IMS registered but has capability of simultaneous CS and PS services. 
4.  The CSI AS splits the session into two, one is for the voice and the other is for other services. The voice session includes UUS1 element for capability exchange. 
5~7. The session with voice component is forwarded to the CS domain of the CSI capable UE via the MGCF which performs interworking. 
8. The CSI capable UE receives SETUP message which includes ‘IM Status’. 

9~13. The CSI capable UE accepts the message and performs the registration to the IMS domain based on the received capability. 

14. The CSI AS initiates the second session while keeping the accept for the voice component because the CSI capable UE has just registered to the IMS. 
15~17. The CSI capable UE receives and accepts for the second session.

18~20. The CSI AS accepts the original INVITE message from the IMS capable UE. 
3. Conclusion

This contribution proposes to add the following text into TR 23.819.

*** FIRST CHANGE ***

4
Scenarios for CSI interworking
The followings are the scenarios which are being considered in this TR. Note that other scenarios may be added if identified.

Assumption:

-
The CSI capable UE is registered to IMS domain.

-
The CS MSISDN of the UE is equal to its IMS MSISDN (i.e. the number used for the Tel URI).

-
Non IMS registered UE with CSI capability acts like already defined mechanism (e.g. voice mail, routing towards CS domain).

Scenario 1: voice call of IMS origination and CSI termination:

-
A UE initiates an IMS session for a voice call and the voice call is terminated in the CS domain of a CSI capable UE.

Scenario 2: Multimedia session of IMS origination and CSI termination:

-
In a case a UE initiates an IMS session containing a voice call and other media toward a CSI capable UE. 
Scenario 2.1: The CSI capable UE is registered to the CS and the IMS domain. The voice call to the CSI capable UE is terminated in its CS domain, while an IMS session with other media than that for the voice call is terminated in the IMS/PS domain. Otherwise, multimedia sessions not containing a voice component are terminated in the IMS domain of the CSI capable UE.
Scenario 2.2: The CSI capable UE is registered only to the CS domain. The voice call to the CSI capable UE is terminated in its CS domain and the CSI AS perform capability exchange to trigger IMS registration. After the CSI capable UE is registered to the IMS, an IMS session with other media is terminated in the IMS/PS domain of the CSI capable UE.
Scenario 3: adding IMS session to existing voice call of IMS origination and CSI termination:

-
Two UEs are in a voice call established using IMS origination and CSI termination and want to add the IMS session to the existing voice call. Either direction for adding the IMS session is possible.


Scenario 3.1: The IMS session is added by the UE of the IMS origination.


Scenario 3.2: The IMS session is added by the UE of the CSI termination.

Scenario 4: adding voice call to existing IMS session:

-
An IMS session has been established between two UEs and one of them wants to add the voice call to the existing IMS session.


Scenario 4.1: The Voice call is added using IMS origination.


Scenario 4.2: The Voice call is added using CS origination.
*** SECOND CHANGE ***

6
Proposed Solutions

6.1
General architecture
A CSI application server (CSI AS) is introduced in IMS to meet the requirement of the CSI interworking.

Figure 6.1 describes the general architecture for CSI interworking when IMS origination and CSI termination is used.
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Figure 6.1: General architecture and signalling flow in case of IMS origination and CSI termination
The thick solid lines with colours present the signalling flow between UE 1 and UE 2. The multimedia IMS session (blue line) which is initiated by UE 2 is routed to the control entity in IMS domain 1, and then spited by the CSI AS into two sessions: one is for the voice call and the other is for other services. The control entity forwards the voice call (yellow line) to CS domain 1, while it forwards the IMS session (green line) for other services to PS domain 1.

Figure 6.2 describes the general architecture for CSI interworking when CSI origination and IMS termination is used for the CSI interworking without the support of CSI interworking in the network. Note that this is for the case when the UE in CSI origination is not subscribing to the VCC service.
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Figure 6.2a: General architecture and signalling flow in case of CSI origination and IMS termination, without CSI interworking
The thick solid lines with colors present the signalling flow between UE 1 and UE 2. The voice call (yellow line) which is initiated by UE 1 is routed to the UE 2 via the IMS domain 2 with normal CS/IMS interworking procedure, while the IMS session for other services is routed to UE 2 with normal IMS routing procedure.

NOTE:
This is for the case when the UE in CSI origination is not subscribing the VCC service.
When an IMS session of CSI termination arrives in the S-CSCF (UE is IMS registered), 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

For CSI termination, the MGCF may interwork the UUS1 element between the IMS and the CS domain.
*** THIRD 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;

-
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;
-
for CSI termination, to generate CSI capability information on behalf of the originating IMS UE and send it to the terminating CSI UE.
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.

*** END CHANGES ***
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