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1.
Introduction

At the last S2#44 meeting, new WID (S2-050495) for Voice Call Continuity between CS and IMS (including I-WLAN) was approved. This contribution proposes texts to be included in the Architectural Alternatives section of the new TR.

2.
Discussions

This paper describes an architecture alternative supporting CS-IMS voice call continuity, which is based on call control in the CS domain. A companion paper (see [1]) proposes another alternative which is based on bearer control anchored in the IMS domain.

3.
CS Controlled Alternative

In this alternative the CS-IMS continuity is solved with two separate mechanisms, depending on the direction of the transition.

3.1
CS-to-IMS Transition
CS-to-IMS transition in this alternative is solved by defining a new USSD based supplementary service that moves the Call Control PSM (Protocol State Machine) of an active CS call from DTAP Call Control in Cellular Mode to SIP session control in IMS mode.

Referring to Figure 1, the CS-to-IMS transition takes place as follows:

1. UE A is active in a call with party B.

2. UE A initiates a CC HO Service Request using a USSD string. The USSD string also provides a HO-PSI for extension of the bearer leg toward its IMS mode via the IM Subsystem. MSC initiates an ISUP call using HO PSI toward the IM Subsystem. One way bearer path is established from B to this call resulting in a downlink bi-cast of B’s bearer toward A’s CS and IMS legs.
3. Upon sending 200 OK in response to the Invite resulting from this call, the UE switches its bearer plane to IMS. The resulting ANM causes switch of the uplink bearer path for the mobile and release of the CS radio link at the MSC.

4. The original MSC remains in the bearer path, but the call control is moved to the IMS.


[image: image5.wmf]
Figure 1. CS-to-IMS transition walk-through

The flow diagram corresponding to the CS-to-IMS transition is depicted in Figure 2:


[image: image2]
Figure 2. CS-to-IMS transition: flow diagram

3.2.
IMS-to-CS Transition
For solving voice continuity in the IMS-to-CS direction it is assumed that at the time of initial  IMS registration the UE is provided with a “Handover” Service Directory Number (DN) to be used in the event an IMS-to-CS transition request is triggered. This DN will both: a) uniquely identify the MGCF that is serving the UE, and b) indicate a request for IMS-to-CS “Handover” service at the IMS.

Referring to Figure 3, the IMS-to-CS transition takes place as follows:
1. UE A is active in a call with party B.

2. UE A initiates a call to the Service DN via the CS domain 

3. The IMS reINVITEs the OEP to bridge the call legs at the IM-MGW.

4. The original IM-MGW remains in the bearer path, but the call control is moved to the CS-domain MSC.


[image: image3]
Figure 3. IMS-to-CS transition walk-through

The flow diagram corresponding to the IMS-to-CS transition is depicted in Figure 4:


[image: image4]
Figure 4. IMS-to-CS transition: flow diagram

3.3.
Benefits and Drawbacks

The benefits of this proposal include:

· limited impact on the CS domain nodes (the only additional development is related to the support of the new USSD-based supplementary service in the MSC);
· short break in the bearer path in both directions (no detectable break in the DL bearer path for the CS-to-IMS direction).
The drawbacks of this proposal include:

· impact on the CS domain nodes (requires MSC software upgrades);
·  “hairpins” in the bearer path during successive transitions back and forth (i.e. the MSC and the IM-MGW are daisy-chained for each subsequent transition).

4.
Conclusion and Proposal

Agree for inclusion of the proposed text in Section 3 of this document in the appropriate section of the baseline TR 23.xxx.
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