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Abstract of the contribution: This paper discusses CS to PS access transfer with mid-call feature (eg.MPTY).
Discussion
When an SC UE camps on an MSC Server not enhanced for ICS, although all sessions of the SC UE are anchored at SCC AS, the SC UE’s services such as HOLD and MPTY will be provided by the MSC Server in the visited network, not home IMS. After Access Transfer from CS to PS with mid-call feature, the services shall be provided by IMS.
1. MPTY
Scenario 1:

If the SC UE invokes MPTY service in the source CS networks, as follows:
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As the MSC Server is not enhanced for ICS, session X and Y appear independent to SCC AS. If current CS-PS procedure is performed, session X and Y will be transfer independently and not be associated in target PS access. In addition, session Y will be held after successful transfer by SCC AS according to current principle. 

This leads to incorrect services logic and user experiences. It is reasonable that for transferring the MPTY from the CS access, a CONF is created in the target PS access.

It is proposed SC UE carries the CS state information to SCC AS, indicating current 2 active sessions are involved in MPTY and should not be transferred independently. 
Scenario 2:
If the SC UE invokes MPTY service in the source CS networks and holds the MPTY calls, as follows:
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If the 2 calls are held before transfer, SCC AS will still transfer them independently as session X and Y appear independent to SCC AS.

In this scenario, it is also proposed that SC UE carries CS state information in the transfer request for additional held session to SCC AS. 
Based on above 2 scenarios, when SC UE determines that the Access Transfer will be triggered, if MPTY service is invoked in the source CS access, following handlings are recommended:

UE initiates session transfer request to the SCC AS, carrying the CS session state information indicating the existence of MPTY in the CS access.
The SCC AS creates a CONF for the SC UE. 

The flow as specified in TS 24.147 (fast conference creation) could be used to transfer the MPTY to the PS access.
A general call flow is shown:
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2. HOLD

When the UE camps on an MSC Server not enhanced ICS and the ICS capability can not be used, UE has established a CS call with remote end. In this scenario, the mid-call service is provided by the MSC Server in CS domain. 
When the UE holds the cal, as the PSTN network may discard CPG for HOLD signalling, probably due to the usage of CAS, R2, or TUP signalling protocol somewhere in the PSTN networks, the SCC AS may not have the accurate session state information, e.g. the session may be held in CS domain but it appears active to SCC AS. As a result, if CS-PS access transfer is triggered, SCC AS may create a target session access leg with incorrect session state.
This problem can be avoided if UE carries the CS session state information in the transfer in leg when it requests access transfer.

Conclusion
When the UE attaches to an MSC Server not enhanced for ICS and the UE’s ICS capability is not used:

· UE shall provide the CS state information to the SCC AS when CS-PS transfer occurs;

· If MPTY is invoked before CS-PS transfer, the SCC AS shall create conference in the PS access for the UE.

Proposal
It is proposed to apply the proposal above for CS to PS access transfer with mid-call feature.
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