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Introduction

The CSI phase 1, which is being standardized in TS 23.279, covers association of a CS call and IMS sessions. This association is done within a CSI UE. Also combined CS and IMS call is assumed to be between CSI UEs. 

The main work done in CSI phase 1 is about capability exchange between CSI UEs and the stage 2 of this is almost over. However, it is also important to consider more general cases, like call setup between a CSI UE and a pure IMS UE.

Discussion

As discussed in the previous SA2 meetings, there can be two types of IMS UEs, i.e. a CSI UE and a pure IMS UE.
A CSI UE can be defined as a UE which is IMS capable but prefer using CS domain for voice calls (or other real-time services). The main reason of using CS domain is inefficiency of delivering real-time services in a certain access network (e.g. VoIP over GPRS) 
A pure IMS UE is a UE which uses IMS for all services including real-time voice call. The UE accessing the access system which does not support CS domain such as I-WLAN and the LTE system falls on this category. Of course it can include the UE connected to the future UTRAN with VoIP optimization.

When a CSI UE wants to initiate a combined session (voice + other IMS service, e.g. message), then it initiate a CS call and a IMS session separately. The figure below shows a call flow configuration when a combined session is made between two CSI UEs.
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Figure 1. Parallel PS and CS sessions between CSI UEs
When a CSI UE starts a combined session towards a pure IMS UE, the terminating UE will get two invite messages for voice call and message session respectively. I.e. the voice call through CS domain is converted to the IMS session at the terminating IMS domain.
The problem occurs when a pure IMS UE initiate a voice session or a combined session towards a CSI when 
Let’s assume the case that a pure IMS UE initiates a Voice call via IMS to a CSI UE. Recently CT1 decided that the CSI UE should use the same MSISDN for the IMS domain and the CS domain. So the originating IMS domain can get the SIP URI of the CSI UE from its MSISDN through ENUM query and the INVITE message for the voice call is routed to the IMS domain of the CSI UE. According to the current standard, the terminating IMS domain will try to set up VoIP call using PS bearer towards the CSI UE. 
Then what happens when a pure IMS UE initiates a combined IMS session to a CSI UE? The terminating IMS domain of the CSI UE will try to set up a single combined IMS session towards the CSI UE.

As described above, although the CSI UE prefer using CS domain for voice calls, VoIP session using PS bearer is established for the session from a pure IMS UE. It results in a bad user experience because CSI UE’s PS bearer does not support real-time services efficiently.

Conclusion
Although the current CSI phase 1 work has focused on UE to UE interaction such as capability exchange, it is necessary to work on network side in order to address the problems to handle real-time IMS sessions towards a CSI UE. Note that the expected impact is limited to the IMS domain which wants to support efficient real-time service for CSI UEs. 

Samsung believe that this is an important issue to guarantee a successful deployment of CSI services and its migration towards full blown PS based multi-media services.

As a way forward, Samsung propose to work on this issue by including an Annex at TS 23.228 or TS 23.279.
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