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1 Introduction

In SA meeting #27, the work item “Voice call continuity between CS and IMS (incl. I-WLAN)” was approved. This contribution proposes text to be included in the Architectural Alternatives section of the new TR 23.8bc.

2 Discussion

This paper discusses alternative architectures for supporting voice call continuity from the CS domain to the IMS domains.

6.x  Service Continuity Model: CS to IMS Voice Call Continuity – MS assisted
6.x.1
General Description

In this approach the MS initiates the appropriate sequence towards the IMS domain once it detects that a handoff/transition is required. 

After the handoff
/transition is completed, Leg C would have replaced leg B as shown in the figure below.
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Figure 1. CS to IMS Voice Call Continuity – MS assisted (high level view)

This approach does not use an anchor point for the handoff until one is actually needed. As such, it employs an anchor point dynamically once a handoff is to occur.

6.x.6
Handover Scenarios

6.x.6.1 
CS UE to CS UE call

The call flow to accomplish the above is illustrated below.
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Figure 2. Call flow for CS to IMS Voice Call Continuity – MS assisted

1. The MS recognizes that a new access is available and makes the decision to handoff to this access. The MS will register the contact information and associated network access. 

2. To start the setup of the IMS leg (Leg C), the terminal initiates a new call over IMS by sending an INVITE to the CSCF. A special transfer number (TRNcs) is used as an address uniquely identifying the call as a handoff call. The UE own MSISDN is included as calling party number (CgPN)

3. The INVITE is sent to the Application Server (AS) associated with the user, as result of an activated trigger for the originating INVITEs. 

4. The AS analyses the call and identify the request as a handoff of voice service (based on the TRNcs) and that the call shall be connected to the CS domain. The AS swaps the MSISDN with the TRNcs to start a new call leg.

5. The AS sends an INVITE to the CSCF with destination MS address in the CS domain (Called Party Number - CdPN = MSISDN, CgPN = TRNcs,  etc.) and ROUTE = MGCF.

6. The CSCF forwards the INVITE to MGCF.

7. The MGCF send an IAM with CdPN = MSISDN, CgPN = TRNcs to the GMSC 

8. The GMSC uses regular methods to request routing information from the HLR.

 9. The GMSC sends a   MAP_SRI to the HLR

10. The HLR returns a routing number to the G-MSC

11.The call is forwarded to the Serving MSC.

12. The MSC finds that the MS is busy in a call, and sends a Call Waiting indication to the MS.

13. The ringing in the MS is suppressed. Note: The MS can recognize that the CgPN is this specific TRNcs.

14. The MS automatically accepts the incoming. The ongoing call (Leg A + Leg B) is put on hold.

15. The Serving MSC sends ACM/ANM to the MGCF to indicate that the call has been accepted.

16-18. The MGCF sends a SIP 200 OK to indicate that the call shall be setup. The message is routed through the CSCF, AS and to the MS (IMS Part). The call media path is setup between the IP and the CS part of the MS.

19. The MS receives the SIP 200 OK and triggers the Explicit Call Transfer. 

20-21. The MS send an ECT JOIN to the serving MSC over leg B. This connects the A party with the IMS side of the MS (Leg A + Leg C). The Leg over the CS radio is disconnected (Leg B).

22.  Handoff is complete 

6.x.7
Evaluation of the model

The call will have a short voice interruption time, as indicated in the figure 2. 

This approach has the advantage that no changes are required to the CS domain nodes. 

The AS and the UE implement all the needed functionality to achieve the desired behaviour. 

Given the fact that CS coverage is quite adequate, the risk of losing CS coverage before the handoff/transition is completed is very slim, there are no impacts on nodes in CS domain, it is recommended to adopt that alternative for CS-IMS handoff/transition.

It is also important to note that there is a need in this approach to ensure that service interaction is properly handled to ensure that the handoff call is successfully delivered. To that extent, unconditional transfer services and all transfer services in general must become deactivated prior to handoff. In addition call waiting and CLIP must be activated. Following the handoff all of the above services must be restored to their original condition. 

Finally in this approach, the handoff cannot succeed if the UE is already engaged in a 2-way call prior to the handoff or the call is initiated as an emergency call. 

Statistically, these cases are insignificant to warrant the complexity and cost to handle them. 

The figure below presents the user media plane topologies before and after the handover procedures.
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Figure 3. User media path from CS to IMS, UEb in IMS domain

3 Conclusion and Proposal

It is recommended to include the above alternatives in the appropriate sections of the TR.

� In this document we use the terms handoff, handover and transition synonymously
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