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1. Introduction

In this contribution, interaction with CS Handover procedures is discussed for the Alternative C.
2. Discussion

3.2.2 Interaction with CS Handover procedures
Alternative C foresees that a CS call is combined to an IMS session, with an IMS session control  residing in an IMS AS (IMS/CSB approach).
IMS/CSB service logic should handle situations of handover from a cell supporting IMS/CSB service to a cell not supporting IMS/CSB service (e.g. from DTM to non DTM cell) in order to adapt ongoing service to the new network situation (e.g. preserving speech service). 

Already specified handover procedures are not affected by IMS/CSB logic and they can be used in order to preserve speech service when the network limitations make it unable to support IMS/CSB service. Only interaction of IMS/CSB logic with the logic of the handover needs to be addressed.

To manage interaction with the Handover procedures, in general two protocol levels can be distinguished:

1. PS and CS Mobility Management of UMTS bearer level
2. IMS SIP level
At bearer level Handover and Suspend/Resume procedures occur as already standardized in TS23.060 and TS23.009.
At IMS SIP level the IMS/CSB logic has to cope with whatever action is taken by CS and PS domain during handover procedure (e.g. PS suspend or resume procedure) and with whatever event occurs after the combinational service is downgraded to a speech call (e.g. CS call release). 
In order to solve the problem three families of solutions could be addressed:
· Some explicit indication could be sent from the terminal before sending the suspend procedure (or from the GPRS network, after the suspend procedure);

· The IMS/CSB session is terminated in order to restart a normal CS call by means of the 24.008 signalling;
· An indication could be broadcasted by the network in order to indicate to the UEs if the 2G DTM coverage can be considered “reliable” in the PLMN.
In the first solution, the UE1 and UE2 are communicating through IMS/CSB service, UE2 moves from cell supporting IMS/CSB service to a cell not supporting IMS/CSB service.
· When, during an IMS/CSB connection, a PS/CS or Class A or DTM UE2 detects that it is performing CS handover from a cell supporting respectively PS/CS mode of operation or Class A mode of operation or DTM to a cell not supporting respectively PS/CS mode of operation or Class A mode of operation or DTM, UE2 sends, an explicit indication to the IMS nodes in order to communicate that the PS connection is broken. This indication could reach the UE1. In Release 6, information on DTM support in the target cell is known by UE2 only after handover completion. So, changesto the (GE)RAN specifications would be needed in order to notify the terminal, before handover completion,that the target cell is a non-DTM cell.
· Then UE2 handovers to a CS speech service and suspends the PS service using Suspend procedure in TS 23.060.

· The explicit indication makes the IMS/CSB AS aware of the handover which is occurring at UE2 side. The message which could be used in order to send this explicit indication is FFS.
Ho modificato anche la figura …
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Figure 1 Example HO from DTM cell towards a non DTM cell

As an alternative to this first solution, UE2 performs CS Handover to the target cell as currently specified and executes GPRS Suspend procedures without sending any IMS explicit indication. The Suspend procedure (SGSN) should then trigger an explicit indication to the IMS system; how this can be performed is FFS.

In the second solution, the UE1 and UE2 are communicating through IMS/CSB service, UE2 moves from cell supporting IMS/CSB service to a cell not supporting IMS/CSB service.

· Then UE2 discovers that the new cell doesn’t support DTM and the UE2 release the IMS/CSB session with a suitable indication.

· The UE1 could redial the UE2 using the normal 24.008 signalling.

In the third solution, the network broadcasts to the terminals a new indication concerning the reliability of the 2G DTM coverage in a geographic area. If the 2G DTM coverage is considered reliable, the IMS/CSB logic can be applied to all the terminals capable of, in the opposite case the CSB terminals shall behave as CS/CSB terminal. 

When the UE1 and UE2 are communicating inside a network where the 2G DTM coverage is not considered reliable then UE1 and UE2 acts as CS/CSB. When UE2 moves from cell supporting DTM to a cell not supporting DTM, the CS call can continue and the IMS session is released.
The way to broadcast the indication of a reliable 2G DTM coverage is FFS.

In case of HO of an IMS/CSB service from a DTM cell towards a non-DTM cell it should be guaranteed that:

· The speech services will be preferred in the non-DTM cell;

· The speech services will be provided with continuity during the HO.

The second solution doesn’t guarentee the service continuity. The remaining solutions have different impacts on the existing (GE)RAN specifications.
Impacts on overall service quality as perceived by the user will have to be taken into account when selecting the final approach.

Proposal

It is proposed to investigate the feasibility of the quoted solutions.
It is proposed to include section 2 of this contribution in a new subclause X.X “Interaction with CS Handover procedures” of TR 23.899.
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