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Abstract of the contribution: Describes the way forward regarding SRVCC in alerting phase and discusses a potential race condition for an outgoing call setup.
1. Introduction
Alerting phase SRVCC was progressing in Rel-9 but was not able to complete within Rel-9 timeframe. In order to improve the user experience and network performance this needs to be solved in Rel-10 (at least).

The call flows of SRVCC alerting phase were already submitted to the last meeting, but the new Study on Service Continuity Rel-10 will focus on IUT only it was suggested to go ahead with a formal CR against TS 23.237 combined with a discussion paper addressing an editor’s note regarding race conditions for the outgoing call setup scenario.
The CR is provided by another paper, the discussion and proposal to resolve the editor’s note follows next.
2. Discussion
The fundamental issue with all race conditions is that a procedure ends up with different call states on both ends of a communication.

So, for the outgoing call setup scenario the procedure may end up with different call states in the UE and the MSC, e.g. UE may already be in call active state, whereas the MSC is still in alerting phase.

But is there really an issue if the SCC AS acts as an anchor point for the whole procedure? We believe it is not, because the SCC AS does not send the 200OK (the remote end answered the call) after the point when the MSC has sent an INVITE (for SRVCC) to the SCC AS. From that point onwards, the SCC AS knows that the transfer has been initiated and it starts sending all SIP methods to the MSC Server instead of the UE. 

This leads to the following rule if the remote end answers the call and 

1) if the SCC AS has already received the INVITE for SRVCC from the MSC Server, the SCC AS sends 200OK to the MSC Server instead the UE, or
2) if the SCC AS has not yet received the INVITE for SRVCC from the MSC Server, the 200OK is sent to the UE, and the procedure continues as it is described in TS 23.237.
The editor’s note can therefore be deleted and no special handling is required to cope with race conditions.
3. Proposal
5.4.2.3.4
PS – CS Access Transfer: PS to CS – Single Radio, outgoing call in alerting phase

Figure 5.4.2.3.4-1 PS-CS: PS to CS – Single Radio, outgoing call in alerting phase, provides an information flow for Access Transfer of media of an IMS session in PS to CS direction for Access Transfers within 3GPP access networks as specified in TS 23.216 [3]. 

The flow requires that the user is active in an outgoing IMS session and that the SIP session is in alerting state; procedures and capabilities specified in TS 23.216 [3], clause 6.2.1 are used for the switching of access networks at the transport layer. It further requires that the MSC Server supports I2 reference point.
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Figure 5.4.2.3.4-1: PS-CS: PS to CS – Single Radio, outgoing call in alerting phase
1-4. Standard procedures are used to initiate a SIP session from the UE towards the remote end. The remote end is alerting the user for the incoming voice session. 

5.
Procedures specified in TS 23.216 [3], clause 6.2.2.1 result in an INVITE to be sent with an STN-SR indicating use of Single Radio VCC procedures for Access Transfer to CS access. If the user is not IMS registered by the MSC Server, the MSC Server enhanced for SRVCC includes the C-MSISDN as calling party number. If the user is registered in the IMS by the MSC Server, then the MSC Server includes the Instance ID into the session transfer request. The MSC Server indicates its capability to support mid-call services during session transfer.

6.
Standard procedures are used at S-CSCF for routeing of the INVITE to the SCC AS.

7.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. The SCC AS may retrieve the C-MSISDN from the HSS. The SCC AS is able to identify the correct anchored session as specified in TS 23.237 [5]. The SCC AS proceeds with the Access Transfer of the recently added active session with bi-directional speech for the UE by updating the Remote Leg with the media description and other information using the Remote Leg Update procedure as specified in TS 23.237 [5], clause 6.3.1.5.
NOTE 1: The SCC AS may not be able to update the remote leg at this point depending on the state of SDP negotiation

8.
The SCC AS provides session state information on the outgoing speech call in alerting state. 

NOTE 2:
The session state information can be provided as part of the SCC AS response to the INVITE.

9.
The S-CSCF forwards the session state information to the MSC Server.

10.
The MSC moves to the corresponding CS call state, N4 - Call Delivered in TS 24.008 [11]. 

10b. In parallel to step 10, the UE has received the HO command as described in TS 23.216 [3]. The UE determines the local call state in the SIP session, and creates the corresponding CS call state, U4 – Call Delivered in TS 24.008 [11]. The UE continues play ring back tone to the end user.
11. The remote end answers to the call. 

12. The SCC AS notifies the MSC the remote end has answered the call. 

13. Standard procedures are used at S-CSCF for routeing of the notification to the MSC.


14. The MSC uses the standard procedure to send the CS connect message to UE as described in TS 24.008 [11]. 

15. The MSC moves to the N10 – Active state.
16. The UE moves to the U10 –Active state.
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