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Introduction
CSI Phase 1, the combining of CS call and IMS session between the same two users, is in its mature state. In this paper we present an overview of Motorola’s view of seamless combinational service is and possible roadmap to getting there and its relation to CSI Phase 2.
Discussion

Motorola’s view of seamless combinational service is the ability to seamlessly transition individual sessions of a multi-media call between two users to most appropriate access network as they become available to the user.
The following diagram represents different aspects of the Seamless Combinational Service and its relation to two existing working items of CSI and Voice Call Continuity (VCC). 
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CSI Phase 1: The two components of CSI Phase 1 have been 

a. end-to-end exchange of capability for setting up an additional session on another domain (CS in case IMS session on PS is up; PS in case CS call is up) between two users during a call. 

b. “Glue” at the two end UEs to give the appearance of a “combined” call to the end-user.
There is no IMS core support for setting up the CS call. The CS call is setup end-to-end by the caller or the callee and the two components, CS and PS-IMS, are independent of each other in the network. The end user experience is the appearance of an icon on his/her terminal of the ability to setup additional session on the other domain and then the user selects to add the appropriate session.
CS<->IMS Voice Call Continuity: The work on this WID is in the process of defining how to transfer a voice call between IMS and CS domains. Most proposed solutions have IMS control logic for transfer of call between CS domain and IMS domain. The IMS logic stays on for the duration of the call for transfer back to its originating domain. The end-user experience is either that the new available network option shows up and the user selects to move the call to the other domain, or the call is automatically transferred to the other domain based on some criteria (user-preference, operator-preference, service quality, etc). 
Seamless Combinational Service: Seamless Combinational service is the ability to seamlessly transition individual media-sessions of a multi-media call between two users to most appropriate access network as they become available to the user. IMS core will orchestrate seamless combinational service with support from the end-user device. The end-user experience would either be one in which a new network option show up for the use, with a option menu to either move an existing component to the new network, or add a new session using the new network. At the other end of the spectrum, sessions can get transitioned to appropriate network based on some criteria.

Roadmap to Seamless Combinational Service

The following figure provides an graphical representation for the various functionality needed for standards to support Seamless Combinational Service. The basis for providing Seamless Combinational Service is the CS<->IMS voice call continuity. 
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1. Multiple Session Support for CS<->IMS VCC: The current CS<->IMS VCC WID supports the transfer of one IMS session (voice) to and from the IMS domain. The objective of this work is to provide support for the transfer of only the audio component of a multi-media call to the CS side and back when needed. This feature may already be supported by some proposed solutions, but need to investigate.
2. VoIMS Support: The objective of this work is to be able to support voice on IMS, primarily PS. There are two sub-items towards this goal:

a.  PS Bearer Optimization for Voice:  The goal of this work is to create standards for efficiently carrying voice in the PS domain. The work on this topic has recently started.
b. Support of Supplementary CS voices services in IMS domain: The goal of this work is to be able to support supplementary CS voice services in the IMS domain. The work on this topic is in the requirements stages.

3. PS <-> IP-CAN IMS Session Continuity: The objective of this work is to provide support for originating/transferring IMS sessions between PS domain and other IP-CAN access networks to which a UE may be connected. Though this work is part of SAE work, work has not started in earnest on this.
4. Network Selection: Detect when a new access network becomes available and have the logic to figure out which of the sessions should be transferred to the appropriate access network. Also, based on the access-network provide the user to add a media session based on the capabilities of the access network. There could be both a static and dynamic component to this, the dynamic part being based on the state (congestion/quality) of the network connection link to the mobile.
CSI Phase 2

Several proposals for CSI phase 2 are for creating additional IMS Core support for adding the CS domain call with CC in the IMS domain. CS<-> IMS Voice call continuity work is already creating IMS logic to set-up/add CS-leg to an IMS call and to add an IMS-leg to a CS-call. CSI Phase 2 should not work on this aspect as it would be duplication of work being done in the VCC work-item. Moreover, the work in VCC is producing standards to add (and replace) individual call-legs, caller and callee separately, between CS and PS/IP-CAN legs and not just end-to-end CS call with end-to-end IMS session. 
Conclusions

CSI Phase 1 has provided an early deployable solution for end-to-end device capability exchange and for adding a CS leg to an PS-IMS session and vice-versa. The more generalized feature of seamless combination service, can be built based on other existing work-items in 3GPP. It is proposed that CSI Phase 2 not focus on creating support in IMS core for creating call-control for adding CS legs, as there is overlap with the existing VCC work in 3GPP.  
In this contribution, we have also provided a vision of seamless combinational service where media-sessions can be originated on different access networks and transferred between them. We would welcome comments on the features that could be supported in such service. Also, the solution could be developed in phases, eg. PS domain only first, then PS & I-WLAN domain, etc. Moreover based on flexibility desired (static, predefined decision vs dynamic network congestion based), certain features may not need to be standardized.
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