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Abstract of the contribution: This document is for discussion on issue for IMS update, which will cause communication break.
1. Discussion
1.1 Possibility for SRVCC happening in pre-alerting state
The SRVCC in alerting state has be specified in 3GPP. But SRVCC is also possible to take place before altering state (pre-alerting state), which has been considered in 3GPP.

The following figure is an IMS session establishment procedure, in which both the originating UE and the terminating UE support QoS-Assurance Pre-condition. The figure shows the IP‑CAN initiating the reservation mode scenario. When selecting the user initiating the reservation mode, the only difference is the begin time of resource reservation.
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Figure 1

Let’s look at the case that UE-A is an SRVCC capable UE accesses via E-UTRAN fist.

The figure shows that the resource reservation at UE-A side begins during the first SDP negotiation (step 13) and completes before reservation confirm (step 27).  The voice bearer with QCI=1 at UE-A side has been established in EPS before reservation confirm procedure. So there is possibility for UE-A side’s E-UTRAN to trigger handover to UTRAN/ GERAN before the alerting message arrives at UE-A.  Such a trigger may happen during the reservation confirmation time, even during provisionally response acknowledgement time. 

Upon receiving the handover required from the source E-UTRAN, the MME triggers SRVCC procedure with the MSC Server enhanced for SRVCC. MSC Server enhanced for SRVCC then initiates the session transfer procedure to IMS and the CS handover procedure to the target cell in parallel.
The Mobile termination procedure when both sides support QoS-Assured Preconditions is similar with the above case. The SRVCC may take place before the UE alerts the user.
So SRVCC is possible to take place before altering state (pre-alerting state) at both origination side and terminating side when the communication ends both support QoS-Assured Preconditions
1.2 Analysis of the handling of SRVCC in pre-alerting state in current release

The current release only specified the SRVCC in alerting state as aSRVCC feature or mid-call feature. But it does not take SRVCC in pre-alerting state into consideration.   There are three cases as following.

 Case A. Single call in pre-alerting state
Upon receiving an Access Transfer on the target access leg, the SCC AS will associate the request with the  single call of the user. As the associated session is in early dialog state, but not in alerting state, the SCC AS refuses the access transfer. If the SRVCC UE has tuned to UTRAN/GERAN successfully at that time, the call will be released. If the target radio source is released before the SRVCC UE tunes to UTRAN/GERAN, the SRVCC UE does not tune successfully, and then attempts to return to E-UTRAN by sending an Update to the SCC AS as described in 12.2.4.2 Early dialog of  TS 24.237.
Case B. An outgoing session in pre-alerting state with a held call

This case depends on whether such a session is regarded as an active session or not.

1) Regarding the outgoing session in pre-alerting state as active session
Upon receiving an Access Transfer on the target access leg, the SCC AS will associate the request with the outgoing session in pre-alerting of the user. The SCC AS finds the associated session is in early dialog state, but not in alerting state. If the SCC AS refuses the access transfer as in Case A, the access transfer of the held call will not be performed either. If the SRVCC UE has tuned to UTRAN/GERAN successfully at that time, the both calls will be released. If the target radio source is released before the SRVCC UE tunes to UTRAN/GERAN, the SRVCC UE then attempts to return to E-UTRAN by sending a re-INVITE for the held session and sending an UPDATE to the SCC AS for the pre-alerting session.

2) Regarding the held session as active session

The held session will be handover to CS domain successfully.  As the access transfer in pre-alerting state is not supported, the outgoing session in pre-alerting state will be dropped by SCC AS and UE.
Case C. An incoming waiting call in pre-alerting state
The ongoing session will be handover to CS domain successfully.  As the access transfer in pre-alerting state is not supported, the incoming waiting session in pre-alerting state will be dropped by SCC AS and UE.

Case A and C is handled using the current mechanism.  Case B is not specified and should be clarified.  It is proposed regarding the held session as active session to keep the continuity of the held session. 
In all above SRVCC cases, the service continuity of the session in pre-alerting is not provided, which brings bad user experience. In case A and case B-1, the useless SRVCC procedure is trigger, which bring heavy control signalling  and extra target radio reservation the network . So it is proposed to study and support the SRVCC in pre-alerting state and support such a feature.
2. Proposal

1) In Rel 10, clarify that the PS to CS transfer- Sing Radio of the session in pre-alerting state is not supported, and define the held session with an outgoing session in pre-alerting state as the active session to handover. 
2) Study and support the new feature of PS to CS access transfer of the session in pre-alerting state in the later release.
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