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1. Introduction
TR23.899 contains two “Alternatives”, A and B. This contribution provides some comparison considerations.

S2-043256 provides a combined proposal for an “Alternative C”. However the considerations in this contribution were felt still to be valuable for the ongoing development of Alternative C.

2. Discussion

The first point to note is that Alternative B is in many ways very similar to the end-to-end case of Alternative A. The following apply to both these cases:

· A CS call is established between the two parties, A and B

· An IMS Session is established between the same two parties, A and B

· The CS call may be established first, and the IMS session added later

· The IMS session may be established first, and the CS call added later

· No changes to CS or IMS network elements are required by either approach

· Both approaches envisage a possible CSI Application Server to provide network control/authorisation of combinational services

Notable differences between these two cases are:

· Alternative B models the IMS Session and CS call as independent parallel entities, wheras Alternative A considers the CS call as a ‘Media Component’ within the IMS session. The practical consequences of this difference in modelling are not very clear – this point is examined in more detail below.

· Alternative A proposes additional SDP elements to support correlation of the CS call and IMS session at the endpoints and within the network. Alternative B does not presently describe how correlation is achieved, but potentially could rely on existing IMS elements such as P-Asserted-Identity.

· Alternative A, end-to-end case, provides mechanisms for ensuring that the CS call and IMS session are indeed established between the same two parties, whereas Alternative B assumes that CS and IMS domain routing mechanisms will identify the same endpoints.

· Alternative A also provides the possibility for the network to require end-to-gateway establishment of the CS call, supporting interworking with genuine VoIP endpoints, without requiring additional UE capabilities compared to the end-to-end case

2.1 Modelling issues
As noted above, Alternative A considers the CS call as a Media Component of the associated IMS session (at least from the point in time at which both CS call and IMS session exist). By contrast, Alternative B considers them as independent.

In the case of a simple two-party call, with CS call and IMS session established between parties A and B, then there are few obvious practical implications of this difference in modelling.
Implications become apparent, however, when considering simultaneous operation of CS domain and IMS services. 
For example, if a CS call is established first and is forwarded by CS call forwarding, there are then two possibilities when an associated IMS session is later set up:

a) IMS services route the IMS session to the same endpoint

b) IMS services route the IMS session to the original endpoint, or elsewhere (e.g. voicemail)

In case (a):

Both Alternative A, end-to-end, and Alternative B will operate in a straightforward fashion.

In case (b):

In Alternative A, end-to-end, the new endpoint will not recognise the associated CS call proposed by the A party in the CSB SDP. It may reject this proposal and instead indicate its own E.164 number for establishment of a CS call (if it suports CSB at all). The A party will thereby detect that the IMS session has been routed to a different endpoint and take appropriate action.

In Alternative B, the new endpoint will see the incoming session as a normal session and accept it as normal. The A party may be able to detect this based on the P-Asserted-Identity in the 200 OK, although this is not described in the Alternative B proposal at present.
2.2 Terminal complexity

Superficially, Approach B appears less complex for the terminal implementation than the end-to-end case of Approach A. The following table compares the capabilities required in more detail:

	Capability/procedure
	Approach A, e2e case
	Approach B
	Comments

	Make outgoing IMS session in association with existing CS call
	Identify E.164 number from CS called/calling party number, or SIP URI from phonebook.

Include SDP related to CS call in the INVITE
	Identify E.164 number from CS called/calling party number, or SIP URI from phonebook.


	Additional capability to include SDP in Approach A: minor impact.

	Check outgoing IMS session terminates on same UE
	Check SDP in 183 to see if association has been made by terminating endpoint.
	Not possible
	Minor capability for improved error detection

	Accept incoming IMS session in association with existing CS call
	Identify association through information in SDP.

Include acceptance of association in outgoing SDP.
	Identify association through P-Asserted-Identity, and potentially phonbook.
	Additional functionality in Approach B to correlate with phonebook: minor impact.

Additional capability to include SDP in Approach A: minor impact

	Present IMS session and CS call as a single “call” to user
	
	
	Same in both cases

	Make outgoing CS call in association with existing IMS session
	Use SIP messaging to negotiate E.164 number to use for call. Establish call.
	Use SIP messaging to negotiate E.164 number to use for call. Establish call.
	Same in both cases

	Accept incoming CS call in association with existing IMS session
	Identify call as expected combinational service using calling party number.
	Identify call as expected combinational service using calling party number.
	Same in both cases


In boths cases, the possibility exists for the terminal to make an outgoing IMS session and to negotiate an E.164 number to be used for an associated CS call during that same process. Indeed this might be more efficient as it avoids the need for a subsequent negotiation if the user attempts to add a CS call.
With this simplification, the capability to support the end-to-gateway case is then provided with no additional terminal implementation – the only question for the terminal is whether to initate the IMS session and immediately add the CS call, or wait for the user to request addition of voice – this is a question of how the terminal interprets the user preferences. 
3. Conclusion
This paper presented a number of comparison points between Alternative A and Alternative B.

In summary, Alternative B appears to have many features in common with the end-to-end case of Alternative A, the primary difference being that the end-to-end case of Alternative A describes more advanced mechanisms for correlation of CS call with IMS session. These provide additional capabilities, specifically:

· Improved detection of whether the CS call and IMS session are in fact established between the same two endpoints

· Possibility for the network to direct terminals to establish a different CS call in association with an IMS session, specifically an end-to-gateway CS call, without requiring additional terminal capabilities.

Both of these come at very little cost in terms of terminal complexity.
It can be envisaged that initial IMS terminals would, by default, establish a simple voice CS call as the normal mode of communication. IMS would then be used to add additional services to that when requested by the user. In due course, this default may be changed so that calls are more usually established via IMS. This immediately brings in additional call setup services such as IMS routing and end-to-end features such as calling picture, caller determined ringtone/icons etc. In this context, the CS call is established in tandem with the IMS session, providing the network with an opportunity to invoke end-to-gateway mode. But the only difference in terms of terminal capabilities is the determination of whether to first invoke the call as IMS or CS domain.

































































































