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Introduction

During last SA2 meeting, the group agreed to study CSI origination scenario. Some discussion on CSI origination architecture was also performed. This paper analyses the two possible CSI origination architectures.  
Discussion
Two possible architectures for CSI origination
Apart from the existing architecture (in section 6.1, 23.819), there are two possible architectures for CSI origination. Architecture 1 is that the application level interworking is performed in CSI side, architecture 2 is that the application level interworking is performed in IMS side. 

1 Perform interworking in CSI side

The following figure describes the general architecture for CSI interworking for CSI origination and IMS termination with the support of application level interworking in the CSI UE’s home IMS network.
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 Figure 1: the CSI application level interworking is performed in CSI UE’s home IMS network

The CS call and IMS session initiated by CSI UE are routed to CSI AS in CSI UE’s home IMS network. CSI AS performs session match, merges the two sessions, and routes the merged session towards the remote side.
2 Perform interworking in IMS side

The following figure describes the general architecture for CSI interworking for CSI origination and IMS termination with the support of application level interworking in the IMS UE’s home IMS network. 
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Figure 2: the CSI application level interworking is performed in IMS UE’s home IMS network

The CSI related sessions initiated by CSI UE are routed to CSI AS in IMS UE’s home network. CSI AS performs session match, merges the non real-time and real-time session, then routes the merged session towards IMS UE2.
Analysis of the two architectures 
Architecture 1: the CSI application level interworking is performed in CSI UE’s home IMS network
In this architecture, the IMS session and CS call initiated by CSI UE are routed to CSI UE’s home IMS network. CSI AS performs session match function, merges the CS call and IMS session into one session, then routes this merged session to terminating IMS UE. 

The advantages of this architecture are as following:

1) The CSI service logic is performed in CSI UE’s home network, and will not give additional requirement to termination network to process CSI interworking. 

The disadvantages of this architecture are as following:

1) Solution is needed to route the CS call initiated by CSI UE to its  

home IMS network. Especially when the CSI UE’s user is not VCC subscribed. Different with VCC service, CSI service is not user subscription service, it is UE capability service, so it is difficult to reuse VCC’s CAMEL based route solution to route CS call to IMS AS. 
       Maybe CSI UE can add prefix number for those CS calls which need to be routed to IMS AS, this solution gives new requirement to CSI UE. As CSI UE needs to decide whether a prefix number should be added or not for one specific originate CS call. If the peer UE is pure IMS UE, the origination CSI UE should add prefix number for the CS call, so the origination CS call will be routed to CSI AS in origination network. While if the peer UE is CSI phase 1 capable UE, the origination CSI UE should not add prefix number for the CS call, then the CS call can go to peer CSI phase 1 capable UE according to the CSI phase 1 service procedure. The second problem for this solution is, in CS first case, in fact the origination CSI UE can not get the exact capability information for peer UE when it initiates the CS call, as the peer user can change his/her UE device without notifying the origination CSI UE. 

      Briefly, this solution may need CSI UE to know the capability of peer UE, Or CSI UE does not consider the peer UE’s capability information since it can not get exact capability information of peer UE, and always adds prefix number for CS calls, it will influence CSI phase 1 procedure in CS first case. 
Architecture 2: the CSI application level interworking is performed in IMS UE’s home IMS network
 In this architecture, the CS call and IMS session initiated by CSI UE will separately go to termination network. CSI AS in termination network will perform session match function, merge the CS call and IMS session into one session, then routes this merged session to termination UE. 

The advantages of this architecture are as following:

1) No CS origination routing solution is needed. 
2) While in termination network, it is easier to identify CSI related session, e.g. by identify CSI specific message header in SIP message, then just forward the CSI related IMS session to CSI AS to process, for those non CSI related sessions, it will not be forwarded to CSI AS. 

The disadvantages of this architecture are as following:

1) It will give additional requirement for termination network to perform CSI service logic. 

But if we regards that the CSI interworking capability as some general network capability, like general NeDS network capability, then, in some meaning, it is not so unacceptable to deploy CSI AS in termination network.

Conclusion

From the above analysis, I think that there are some advantages and some disadvantages for both two possible CSI origination architectures. So which one will be selected for further reference depends on the group’s concern. In this CR, we propose two separate changes to add the two architectures to TR document separately. If the group can reach agreement to select one of architecture during this meeting, we would like to remove the other proposed architecture from this CR and just keep the agreed one. 

Proposed Change 1:

*** FIRST CHANGE ***

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 without the support of application level interworking in the network.
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Figure 6.2. General architecture and signalling flow in case of CSI origination and IMS termination without the support of application level interworking in the network
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 that this is for the case when the UE in CSI origination is not subscribing the VCC service.
*** END OF FIRST CHANGE ***

Proposed Change 2:

*** SECOND CHANGE ***

The following figure describes the general architecture for CSI interworking for CSI origination and IMS termination with the support of application level interworking in the CSI UE’s home IMS network.
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 Figure 6.3: the CSI application level interworking is performed in CSI UE’s home IMS network

The CS call and IMS session initiated by CSI UE are routed to CSI AS in CSI UE’s home IMS network. CSI AS performs session match, merges the two sessions, and routes the merged session towards the remote side.
Note that this is for the case when the UE in CSI origination is not subscribing the VCC service.
*** END OF SECOND CHANGE ***

Proposed Change 3:

*** THIRD CHANGE ***

The following figure describes the general architecture for CSI interworking for CSI origination and IMS termination with the support of application level interworking in the IMS UE’s home IMS network. 
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Figure 6.4: the CSI application level interworking is performed in IMS UE’s home IMS network

The CSI related sessions initiated by CSI UE are routed to CSI AS in IMS UE’s home network. CSI AS performs session match, merges the non real-time and real-time session, then routes the merged session towards IMS UE2.
Note that this is for the case when the UE in CSI origination is not subscribing the VCC service.

*** END OF THIRD CHANGE ***
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