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1. Introduction
Two variants of CSI have been discussion, one in which IMS services are added to an existing CS call (called “CS/CSB” in S2-042127, because CS call control is used to establish the original call), and another in which CS bearers are established in association with a new IMS session (called “IMS/CSB” in S2-042127 because IMS service logic is used to establish the original call).

Alternative A in TR23.899 hints at a combined technical solution to both cases. By a ‘combined technical solution’ we mean a solution in which the architectural principles and the procedures to be implemented are as common as possible. Clearly, there will be some functional aspects which are required for one approach but not for the other – the idea is to minimise these as far as possible.

The primary advantage of a combined solution is simplification of migration. For example, if it were possible to define a single set of UE procedures, then it would be possible for operators to begin by deploying the CS/CSB approach simply by deploying appropriate UEs and standard IMS capabilities. This could provide for quick and simple deployment of limited multimedia capabilities in association with CS domain calls.

As a second step, an operator could deploy the Application Server capabilities needed to support the IMS/CSB case. This would allow more complete support of IMS services using CS bearers without needing to deploy new terminals.

This approach would work if the UE procedures for the combined approach were not significantly more complex that the procedures for one approach alone. Indeed, we believe that a well-designed combined approach could actually be no more complex than either approach alone.
2. Discussion
2.1 Combined solution overview

The combined solution presented here is based on two basic ideas:

The first idea is that the following two procedures should result in exactly the same state at the terminal:
· User establishes a CS call, talks for a while, and then adds an IMS service (e.g. packet video)
· User establishes an IMS call, using CS bearers for the voice component, and then later adds a packet video component

In both cases, then as far as the terminal can see, the result is an IMS session with the voice media supported by a CS call and a normal IMS packet video component. 

The second idea is that the terminal need not be aware of whether the CS call is end-to-end or end-to-gateway.

As noted in S2-04xxxx, if per call capability negotiation is needed for CS/CSB, then the two approachs are already very close, the differences being that for CS/CSB:

· The method name is OPTIONS rather than  INVITE (but the relevant message contents are the same)

· The CS call setup and IMS message exchange occur concurrently, rather than waiting for the INVITE response before establishing the CS call

These two differences can be resolved by:

· Using INVITE instead of OPTIONS

· Allowing IMS/CSB to associate an existing CS call with an IMS session (‘existing’ here includes CS calls that are in the process of being established)

The second of these may seem a major change for the IMS/CSB mechanism. However, there are good reasons why such a capability might be required for IMS/CSB anyway, even without looking for combined solutions. For example, IMS transfer and conferencing involve new IMS sessions being established towards the transferred-to user or conference bridge – it would be advantageous if an existing end-to-gateway CS bearer could be re-used in such cases. Equally, where the SIP Replaces mechanism is used, a new incoming session replaces an existing one, and in this case it would be advantageous if the end-to-gateway CS bearer could be re-used as well.
Actually, making this change for IMS/CSB provides for a combined approach even if capability negotiation is not required for every call – the capability to attach an existing CS call as a bearer for an IMS session is the same whether it is done concurrently with CS call establishment (capability exchange case) or much later (no capability exchange case).
2.2 Basic UE capabilities required

There are four basic UE capabilities, as follows:
C1:
Make a new CS call attached to an existing IMS session (based on SDP negotiation)

C2:
Attach an existing CS call to a new outgoing IMS session request (indicating this in the SDP)
C3:
Associate a new incoming CS call with an existing IMS session (based on SDP negotiation)
C4:
Associate a new incoming IMS session with an existing CS call (based on received SDP indication)
The capabilities that are required to implement the various approaches are:
CS/CSB with capability negotiation: 

C2, C3, C4

CS/CSB without capability negotiation: 
C2, C4

IMS/CSB: 








C1, C2, C3, C4
From this we can see that only the capability to make a new CS call attached to an existing IMS session, based on the SDP negotiation, is specific to a single approach.

However, the CS/CSB approach should also encompass the possibility for a user to first establish an IMS non-real-time session and later add voice to this. This could be done in two ways:

· The voice component is considered as a separate CS call and is established without any associated IMS signalling, or
· The voice component is considered to be a media component of the existing IMS session and is established using procedures like those for the end-to-end case in TR 32.899.

If we take the second approach, then capability C1 is needed for CS/CSB as well. If we take the former approach, then the relationship between IMS services that are later invoked with this new CS call (e.g. “send a picture”), and the IMS session already existing, becomes rather confused.

3. Summary

Above we consider a combined technical solution which supports both CS/CSB and IMS/CSB approaches. We find that the basic UE capabilities needed are in fact common to both approaches: in both approaches UEs must be able to associate a new IMS session with an existing CS call and vice versa. In fact the symmetry of the required capabilities is quite appealing.

We discovered that the CS/CSB solution could be simplified in two ways:

· By omitting capability negotiation

· By treating CS calls added to an existing non-real-time IMS session as new independent calls

With these simplifications, fewer capabilities are needed at the UE (specifically, it does not need to be able to establish a new CS call associated with an IMS session, or receive such a CS call). However, there are significant disadvantages to both these simplifications. This would suggest that the simplifications should be at most options in the standard.
































































































