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Abstract of the contribution: This document discuses the impact of originating CSI interworking on CSI phase 1.
1. Introduction

At SA2#53 the general architecture for originating CSI interworking was agreed with the two alternatives: interworking in originating network or in terminating network. (section 7.2) It has been discussed that this architecture is mainly for interworking with legacy IMS UEs which do not handle the multi sessions simultaneously. 
However, if this architecture is applied for the communication between two CSI capable UEs, the CSI AS intervenes between the two UEs unnecessarily, which causes the signalling burden in the network.  
This paper analyzes the impact of originating CSI interworking on CSI phase 1. 
2. Discussion
CSI phase 1 utilizes the existing CS call setup and IMS session setup procedure for E2E communication, which is the key principle of the CSI phase 1. However, if the originating CSI interworking is applied to the CSI phase 1, the existing signalling flow is changed. 
Alternative1: CSI origination and CSI termination with CSI interworking in terminating network
Figure 1 shows the case where the CSI interworking is performed in the terminating network. Different from the CSI phase 1 the IMS session from the CSI capable UE1 goes through the CSI AS before arriving at the CSI capable UE2. 
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Fig1. General architecture and signalling flow in case of CSI origination and CSI termination with CSI interworking in terminating network
Alternative2: CSI origination and CSI termination with CSI interworking in originating network

Figure 2 shows the case where the CSI interworking is performed in the originating network. The CS call and the IMS session from the CSI capable UE1 are combined into one Multimedia IMS session in the CSI AS of originating network and transferred to the terminating network. The CSI AS of terminating network again divides the combined Multimedia IMS session into CS call and IMS session according to the CSI termination logic. (Sec 6.1)
As illustrated, due to the originating CSI interworking, the CSI ASs in both network unnecessarily take part in the signalling flow of E2E communication between CSI capable UEs. Dashed line is the expected signalling flow for E2E communication between CSI capable UEs as determined in CSI phase 1. 
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Fig2. General architecture and signalling flow in case of CSI origination and CSI termination with CSI interworking in originating network 
3. Conclusion and proposal
After the analysis it is revealed that originating CSI interworking has an impact to the CSI phase 1. Regarding the originating CSI interworking in terminating network, the IMS session from CSI capable UE goes through the CSI AS even though the CSI AS performs nothing. Regarding the originating CSI interworking in originating network CSI AS of originating network combines the requests into one request, and accordingly the CSI AS of terminating network divides it into two requests again.  
Comparing the two alternatives originating CSI interworking in terminating network has less impact to the CSI phase 1 rather than the one in originating network.
Accordingly, we propose to agree the proposed changes reflecting the above analysis to be included in TR 23.806.
*** 1st Change ***

7.2
General Architecture

In addition to the architecture described in clause 6.1, Figures 7.1 and 7.2 below show an architecture for the general architecture for CSI interworking when CSI origination and IMS termination is used for the CSI interworking with the support of interworking in the network.  Figure 7.1 shows the case where the CSI interworking is performed in the originating network, and Figure 7.2 shows the case where the CSI interworking is performed in the terminating network.
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 Figure 7.1. General architecture and signalling flow in case of CSI origination and IMS termination with CSI interworking in originating network
CSI origination and IMS termination with CSI interworking in originating network has an impact to the CSI phase 1. The CSI AS of originating network combines the CS call and IMS session from the CSI capable UE into one Multimedia IMS session as described in this section. However, the combined Multimedia IMS session is again divided into the CS call and IMS session by the CSI AS of terminating network according to the CSI termination logic.
Note:  When to support interworking in the originating network is a matter of policy in the originating network.  Such policy could take into account the destination network.
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Figure 7.2. General architecture and signalling flow in case of CSI origination and IMS termination with CSI level interworking in terminating network

The solid lines 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 CSI-AS, while the IMS session for other services is also routed to the CSI-AS.  The CSI-AS continues the communication towards UE 2 with a single session using normal IMS routing procedure.  The above examples illustrate the interworking in both originating and the terminating networks and further consideration is required in order to determine whether the CSI-AS is in the originating network, terminating network or both.

Note that this is for the case when the UE in CSI origination is not subscribing the VCC service.

Editors note:  Whether either the approach in figure 7.1 or figure 7.2 or both is to be progressed is FFS
CSI origination and IMS termination with CSI interworking in terminating network has an impact to the CSI phase 1. The IMS session from CSI capable UE goes through the CSI AS even though the CSI AS performs nothing.
*** End of Change ***
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