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Abstract: Discussion document C1-103180 presented at CT1#66 give an overview of a number of solutions of how to provide SRVCC in Alerting phase during the race condition where the UE answers the call in the PS domain, while the network handover is in progress. This paper proposes an alternate solution to the solutions proposed in this paper which has a UE and Network element. Please read C1-103180 for background of the issue and the previous solutions proposed.
Discussion:

Paper C1-103180 proposed that either a “UE-based solution” or “Network-based solution” should be standardised to solve the race condition. Samsung preferred the UE-based solution to prevent the need for extra messaging in the network. 

However, though offline discussion it has become apparent that the UE-based solution may have some issues as the stimulus for the UE to implement a delay and not send the 200-OK relies not only on the fact that the UE is in Alerting-State, but also that the UE has knowledge that the network handover has started (i.e. the UE is expecting to receive a handover command back from the network). The solution presented in C1-103180 proposed to use radio measurements that are normally sent to the network when there is reduced signal strength, but this has the following issues:

· The UE is not aware of what measurements or combination of measurements would trigger a handover, so this is not a good indication for an application to make decisions on. 
· Even if the UE did have awareness of the measurements that indicated that a handover is likely to occur, sending measurements does not guarantee that a handover will be started by the network.

· The solution would also affect handover from PS-PS, not just handover from PS-CS.

· As measurements cannot be guaranteed as an indication that handover will take place, the solution would affects normal call handling even if there is no SRVCC handover

· The SRVCC handover can potentially be triggered by other events  (e.g. the current cell is overloaded) than UE sending measurements 
However the network based solution also has the limitation that the 200-OK may be lost by the network. In SRVCC, we have to cater for the fact that we are providing handover to UTRAN, GERAN with DTM and GERAN without DTM. If the handover occurred to GERAN without DTM, the PS bearers are suspended and if the 200 OK was sent just at the time that handover occurred the network may not receive the response. Additionally, the 200-OK may be received by the network, but the ACK to the 200-OK may not be received by the UE. In UTRAN and GERAN with DTM, the 200-OK could be retransmitted, but we still face a problem for GERAN without DTM.
Proposed Simple Solution for Race Condition:
To cater for the fact that: 
· the 200 OK transmitted by the SC UE when answering in PS may or may not reach the SCC AS; and 

· the SCC AS on receipt of the SIP 200 OK is unaware whether the UE will finally transition to the CS domain; 
Then it is proposed that if the SCC AS has:

· receives a SIP 200 (OK) from the SC UE after receiving the session transfer request for a session in the alerting state
Then: 

· the SCC AS performs no actions on the receipt of the SIP 200 (OK) from served UE, i.e. the SCC AS does not forward the SIP 200 (OK) to the remote UE and the SCC AS does not send ACK to the served UE; and 

· if the UE receives the handover command and if the UE sent 200 OK and has not received ACK yet, it still sends the CS-connect; and 

· when the SCC AS sends the final 200 OK to the far-end, then the SCC AS sends the SIP ACK to the SC UE only on receipt of the SIP ACK from the far-end.
Handover to CS does not occur:
Section 8 in TS 23.216 looks at handover failure cases for SRVCC for an ongoing dialog. In particular, for an ongoing dialog, section 8.1.2 in TS 23.216 states the following:

8.1.2
Failure after UE receives HO command
If the UE encounters a failure after it receives the handover command and does not successfully transition to 3GPP UTRAN/GERAN, the UE attempts to return to E-UTRAN/UTRAN by sending a re-INVITE to the SCC AS. The core network (MME, MSC Server) shall take no SR-VCC specific action in the event of not receiving the Handover Complete message from the UE.
For the alerting case, if the SIP 200 OK is received by the SCC AS, but the handover to CS does not occur, then the CS-Connect is not sent by the UE to the MSC-Server and the MSC-Server does not send the SIP-INFO request to the SCC AS. 

Solution for this case is for further study.

Way Forward:

If CT1 are happy with this approach, Samsung has detailed message flow in C1-103981 for addition to TS 24.237. Samsung will provide modifications to the procedures at CT1#68.
