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Abstract of the contribution: This paper proposes an alternative for support of mid-call services during session transfer based on forking method when using MSC Server enhanced for ICS.
Proposal 

In order not to impact Iu/A interface and minimize the enhancement to MSC server/SIP, it is proposed to use forking method as following to support mid-call services during session transfer. Following text is added to TR 23. 838.
Begin Change
5.4.4 
Alternative 4: Use forking method to support mid-call services during session transfer

5.4.4.1 Overview
For networks not supporting the Gm or the I1 reference points, Service Continuity for multi-session scenarios is provided with a coordinated use of 24.008 CC TI between the SCC AS, the MSC Server and the UE. 

An STI and 24.008 CC TI are allocated and communicated between the UE and the SCC AS during the IMS session setup. The UE uses the STI for PS-PS Session Transfer and TI for PS to CS Session Transfer. The STI is allocated as specified in 23.237. For allocation of 24.008 CC TI, one possible way is to allocate the TI as specified in 24.008, another way is that SCC AS allocates the TI for all sessions, an exception is that UE and SCC AS do not allocates the TI for IMS conference session when the conference is created by the UE.
If two or more sessions are present when PS to CS Session Transfer is initiated, the recently active session is transferred first, or, if all sessions are inactive, the recently inactive session is transferred first. All the other sessions are updated by SCC AS in the Hold state (including any additional sessions which may be active when in PS access).
The SCC AS provide shared 24.008 CC TIs to the enhanced MSC server by forking method for enablement of PS-CS service continuity of IMS multimedia-sessions.
5.4.4.2 Information Flow for PS to CS transfer – multi-session
The following figure provides an example flow for PS to CS Session Transfer with multiple Hold and Active sessions, both dual radio and single radio are shown.
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Figure 5.4.4.2-1: PS to CS Access Transfer (multi-session)
1. UE-A has two sessions, one is active, one is on hold when attached to PS access. If UE-A is a dual radio UE, it decides to transfer to CS according to 3GPP TS 23.237 [5]; if UE-A is a single radio UE, MME sends a transfer request to MSC Server according to 3GPP TS 23.216 [3].
2-3. MSC Server sends transfer request to SCC AS including STN or STN-SR.

4. SCC AS updates remote leg of UE-C.

5-6. SCC AS responses to the transfer request with the 24.008 CC TI of A-C session, and using D1 dialog ID.
7. SCC AS updates remote leg of UE-B if necessary, and puts it on HOLD. This step can be happened at the same time of step 4.
8-9. SCC AS responses to the transfer request with the 24.008 CC TI of A-B session, and using a different D2 dialog ID.
5.4.4.3 Information Flow for PS to CS transfer - Conference
The following figure provides an example flow for PS to CS Session Transfer of Conference service and show possible subsequent operation for Conference service after transfer. Both dual radio and single radio are considered.
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Figure 5.4.4.3-1: PS to CS Access Transfer (Conference)
1. UE-A has built a conference with 3 participants (UE-B, UE-C, and itself, UE-B and UE-C are not shown in the figure) when attached to PS access. During the conference creation, the SCC AS and UE-A do not allocate 24.008 CC TI for the conference session.

2. If UE-A is a dual radio UE, it decides to transfer to CS according to 3GPP TS 23.237 [5]; if UE-A is a single radio UE, MME sends a transfer request to MSC Server according to 3GPP TS 23.216 [3]. 

3-4. MSC Server sends transfer request to SCC AS including STN or STN-SR.

5. SCC AS updates remote leg of CONF AS.

6-7. SCC AS responses to the transfer request with the 24.008 CC TI of A-B session, and using D1 dialog ID, optionally, the response can carry with a conference indication.
8-9. SCC AS simultaneously sends a response to the transfer request with the 24.008 CC TI of A-C session, and using a different D2 dialog ID, optionally, the response can carry with a conference indication.
10. UE-A decides to remove participant B under CS access, and sends a CC DISCONNECT message with 24.008 CC TI of A-B session.

11-12. MSC Server sends a SIP BYE request to SCC AS in D1 dialog.

13. SCC AS sends a SIP REFER request to CONF AS indicating to remove participant B.
14. CONF AS removes participant B according to 3GPP TS 24.173, and SCC AS responses to the SIP BYE request.
15. UE-A decides to hold the multi-party call under CS access, and sends a CC HoldMPTY message with 24.008 CC TI of A-C session.

16-17. MSC Server sends a SIP reINVITE request to SCC AS with hold indication in D2 dialog.

18. SCC AS sends a SIP reINVITE request to CONF AS with hold indication.
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