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Abstract of the contribution: A comparison of the three existing alternatives in TR 23.838 to support mid-call services 
1 Discussion
Several alternatives to enable support of mid-call services have already been documented in TR 23.838. While recognizing this as being work in progress, i.e., not all details are known, the alternatives differ on their basic approach to solve the problem that the UE and the MSC must have a synchronised state after performing handover from PS to CS; amongst other details the UE and MSC must be in sync regarding transaction identifier as defined in TS 24.008. 
To help increase the understanding of the different solutions, a comparison is given in this paper, listing the differences between the alternatives. Focus is given in this comparison on the single-radio call case.
Alternative 1:

-
Creation of Transaction Identifiers: As part of IMS session setup in PS domain between UE and SCC AS, i.e., the UE (for originating calls) or the SCC AS (for terminating calls) creates the TI when the IMS session is initiated over the PS access leg. This will be done for all calls, irrespectively of a transfer happens later on or not. 
-
MSC gets Transaction Identifier: Send by SCC AS as Session State Information in response to Session Transfer Request

-
Transfer of additional active and held sessions: Initiated by MSC after completion of Session Transfer of the recently added active session. Additional active session(s) are put on hold.
NOTE: 
It is proposed to limit the procedure to max two sessions when using CS access, one of which can be active.

Alternative 2:

-
Creation of Transaction Identifiers: As part of IMS session setup in PS domain between UE and SCC AS. The UE creates the TI and may communicate this to the SCC AS over PS access leg. 
-
MSC gets Transaction Identifier: After completion of Session Transfer of the recently added active session, the UE initiates the transfer of the active and held session via CS access and using the TI created beforehand.
-
Transfer of additional held sessions: Initiated by the UE in the previous step; MSC performs session transfer of the held session. 

NOTE: 
Procedure is limited to one active and one held session. 
Alternative 3:

-
Creation of Transaction Identifiers: Unclear. Possibly during 24.008 CC Message exchange after SRVCC transfer of the recently added active session
-
MSC gets Transaction Identifier: See above. After completion of Session Transfer of the recently added active session, the UE initiates the transfer of the active and held session via CS access using extended 24.008 CC Message (extended SETUP or other CS signalling).
-
Transfer of additional held sessions: Initiated by the UE in the previous step; MSC performs session transfer of the held session. 

NOTE: 
Procedure is not limited to one active and one held session, however, requires 24.008 CC message to carry STI and service state
The main differences according to this analysis between these alternative are:
-
Alternative 3 supports more than one active and held session, but requires 24.008 CC message to carry STI and service data.
-
Alternative 2 and 3 require signalling over the CS access after SRVCC procedures to support mid-call services during session transfer
-
Alternative 1 require IMS signalling between MSC Server and SCC AS to support mid-call services during session transfer

-
Alternative 1 and 2 require creation of Transaction Identifiers as part of IMS session setup in PS domain

-
Alternative 1 and 2 support one active and held session without modification of the CS stack in the UE.

It seems to be questionable whether the additional capabilities of alternative 3 justify the specification of 24.008 CC message to carry STI and service data; it could be seen as another ICS UE solution. The main difference between alternative 1 and alternatives 2 and 3 seems to be that in alternative 1 no additional signalling is required over the air to support mid-call services.

2 
Proposal

It is proposed to discuss the above-made analysis and whether the already-known capabilities and limitations make it possible to limit the number of alternatives in further discussions. 
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