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1
Introduction

Up to now, the CSI interworking architecture for CSI Termination has been agreed, which include the CSI-AS as the main CSI service control element. However, the CSI interworking architecture for CSI Origination does not assume the use of CSI-AS or a similar CSI service control element. In simple use cases, the lack of such element is acceptable, however to provide support for many practical CSI interworking scenarios a CSI service control element is also needed for CSI origination.

The introduction of such network element to support CSI interworking for CSI origination has been debated in the past but it is still an open issue. This document proposes to extend the use of CSI-AS to cover also CSI Origination. Below we present an example use case in which lack of CSI-AS would result to bad user experience.
2
CSI Origination / IMS Termination scenario
Figure 1 shows a CSI Origination / IMS Termination scenario in which a CSI UE (UE 1) originates a CS voice call towards a number which in the IMS domain does not unambiguously identify a single UE of IMS termination. This number could be a public service number (e.g. a customer care number).
The CS call is routed to IMS because we assume that the requested number corresponds to an IMS subscriber (or service). The IMS subsystem will convert the CS number to a target SIP URI and will typically terminate the call to a specific UE of IMS termination. In the example shown in Figure 1, the call is terminated to UE A, which is one out of many UEs sharing the same target SIP URI. 
Later, UE 1 wants to enhance its voice communication e.g. by sharing video or white-boarding. In this case, UE 1 initiates an IMS session towards a Tel URI that corresponds to the CS number called before. However, this IMS session might not be terminated to the same IMS UE that the voice call is terminated to (i.e. UE A) because there is no CSI logic in the terminating IMS to handle such situations. In the example shown in Figure 1, the IMS session is terminated to UE X, which is obviously not what the user is expecting.
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Note that such scenarios can also arise in the typical case of CSI Origination / CSI Termination (as per TS 23.279). In such cases, a CSI-capable UE can use the Personal ME Identifier to identify if both sessions are terminated to the same remote UE or not. However, in the case of CSI Origination / IMS Termination shown in Figure 1, it is very likely that the UEs of IMS termination do not support the Personal ME Identifier.

Introducing a network element in the terminating IMS could resolve the above problem of CSI Origination / IMS Termination. This is illustrated in Figure 2, in which the CSI AS implements a 3PCC function and can correctly route the voice call and IMS session to the same UE of IMS termination.
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3
Conclusion
In order to improve the functionality and the capabilities of CSI interworking in case of CSI Origination / IMS Termination it is proposed to allow the re-use of CSI AS, which is already agreed for the case of IMS Origination / CSI Termination. It is noted that:

1. Since the CSI AS is already used for IMS Origination / CSI Termination, it could be simply re-used for scenarios of CSI Origination / IMS Termination (no need for an additional functional entity).
2. Re-using the CSI AS for CSI Origination / IMS Termination means that it would be possible to define appropriate trigger points (iFC) for routing CSI originated sessions to the CSI AS. Similar trigger points have been defined for the case of IMS Origination / CSI Termination.

3. Re-using the CSI AS for CSI Origination / IMS Termination would allow presenting a CSI-originated combined session (CS + IMS), as one session to the UE of IMS termination. Without the CSI AS the UE of IMS termination would be presented with two independent sessions – this is not inline with the typical user experience of IMS sessions (i.e. a multimedia IMS session between two UEs is typically presented as one session rather than one session per media component).
4. Re-using the CSI AS for CSI Origination / IMS Termination could allow appropriate handling of situations where the IMS target is not unambiguously identified (i.e. when there are many UEs registered with the same target public user identity).

The following changes are proposed against TR 23.819.

**** FIST 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. 

The 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 colors 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 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. 

The figure 6.2 describes the general architecture for CSI interworking when CSI origination and IMS termination is used for the CSI interworking. Note that this is for the case when the UE in CSI origination is not subscribing the VCC service.
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Figure 6.2. General architecture and signalling flow in case of CSI origination and IMS termination
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. Based on some criteria (considered in clause 6.3.2), the CSI AS can be used to provide more sophisticated control of CSI origination scenarios. This way, the CS voice call and the IMS session originated by UE 1 can be presented as a single multimedia IMS session to UE 2. Also further scenarios such as CSI origination toward Public Service numbers can be supported (details are FFS). Note that the CSI AS is not used in case of CSI origination and IMS termination when the applicable criteria (iFC) are not met.

When an IMS session with voice component arrives in the S-CSCF of CSI termination (UE is IMS registered) or CSI origination, the S-CSCF forwards the session to the CSI AS based on the initial Filter Criteria (iFC) downloaded from the HSS. These initial Filter Criteria are considered in clause 6.3.2. 

It is FFS whether the IMS session with non-voice component shall also be forwarded to the CSI AS.

The CSI AS decides how to process the incoming session. Detailed behaviours for the CSI AS are described in section 6.2
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. 

In case of CSI termination, 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 decide whether to keep in the session path or not;

· to handle session separation/forwarding/combining;

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
In case of CSI origination, the CSI AS can further provide the following functionality:
· to control the IMS termination by implementing a 3rd party call control logic (as per TS 23.228, clause 4.2.4);
· …
It is FFS whether the additional information are needed to be considered. 
**** END OF PROPOSED CHANGES ****
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