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1. Introduction
During the SA2#52 meeting in Shanghai, it was discovered that discussion about CSI origination is necessary and some issues related to CSI origination were raised. This paper analyzes the issues and proposes the conclusion.
2. Discussion

Origination Architecture

Discussion about CSI origination architecture was taken place during the last meeting and two possible architectures for application level CSI interworking were proposed, one in the originating network and one in the terminating network, as below.
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 Figure 1: General architecture and signalling flow in case of CSI origination and IMS termination with application level interworking in originating network
This architecture is hypothetically ideal because it has no impact on the terminating network which may not support CSI service and a single AS manages CSI originating procedure and CSI terminating procedure all together. But CS/IMS interworking occurs at terminating network and a dedicated solution is required to anchor originating CS call in the originating IMS domain, such as CAMEL based routeing solution, as VCC does. Further study on how to anchor originating CS call in CSI AS is needed.

Moreover, this architecture also require modifying the existing CSI phase 1 call procedure as all originating CS call is to be anchored by CSI AS. This call procedure was already discussed in the beginning of the CSI work and not agreed. To avoid this change, CSI AS should be able to decide which originating CS call need to be anchored or not. Without prior knowledge about the terminating UE, whether it is the IMS UE or the CSI capable UE, CSI AS can’t decide it.
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Figure 2: General architecture and signalling flow in case of CSI origination and IMS termination with application level interworking in terminating network

In the second architecture CSI origination interworking procedure is performed in the terminating network. When it comes to the interworking aspect - CS/IMS interworking is done by the MGCF in the terminating network - this is natural approach. For instance, the incoming voice call can be easily routed to CSI AS by terminating S-CSCF by using iFC.

However there are some concerns. Firstly, in this architecture, the terminating network operator should deploy the CSI AS regardless of their policy which causes the additional investment. It might be possible to consider the CSI AS as one of basic functionalities in the IMS. Still interworking with non-IMS clients cannot be addressed.
Secondly, a request for IMS session from CSI capable UE is easily identified routed to CSI AS in the terminating network with a simple iFC which detects the CSI related SIP header information. But the voice call request from the CSI UE goes through the MGCF. The terminating S-CSCF cannot distinguish between a voice call from the CSI UE and a voice call from other CS terminals. One straight-forward method is that the terminating S-CSCF routes all incoming voice call from the MGCF to the CSI AS and the CSI AS associates the incoming call with the IMS session from the CSI UE. But it will degrade the network performance heavily.
Terminal Issues
Most of services for the CSI capable UE are expected to be a simple IMS-enriched service which is added to the basic voice call. For example video-sharing, file transfer and etc. However the session establishment for this multimedia service usually occurs later after the voice call is established between the CSI capable UE and the other UE. For this kind of services, it is rarely seen that multimedia session is established at the same time with the voice call. Therefore, in most cases, the IMS UE would receive two separated sessions in order from the CSI capable UE, one with voice component and the other with the additional media. With the help of the capability exchange mechanism, the CSI capable UE won’t try to request the additional multimedia session to the IMS UE if it doesn’t have such multimedia capability. In this sense, it does not seem necessary to combine two different services into one.

Regarding that the motivation for CSI service is to encourage the early IMS service implementation, CSI interworking architecture should be kept as simple as possible. It would not be acceptable if it adds considerable complexities to the IMS architecture.
- legacy (multimedia) terminal

It was also pointed out that some IMS terminal brought in the market cannot handle two IMS sessions simultaneously and it is unpredictable for them how to process the additional session. But there is few legacy IMS terminal which has the multimedia capability in the market. Voice-only capable IMS terminal would simply reject the incoming additional multimedia (not voice) session request. Some SIP terminal has multimedia capability, such as video telephony using PS bearer, but it is not the IMS terminal and this is out-of-scope.

3. Conclusion

Impacts imposed by CSI origination architectures in the originating network and the terminating network were analyzed and it was shown that both architectures have pros and cons. We can use this analysis result during the discussion on the CSI origination architecture. 
CSI service was introduced originally to promote the early IMS service implementations with the simple concept that the essential voice call is provided using CS bearer and additional beneficial features from IMS are also utilized. Having that in mind, CSI service is considered as an interim solution and it should be kept simple. Otherwise it would not be acceptable if the existing IMS architecture is impacted extensively.
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