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1 Discussion
Several questions regarding support of transaction identifiers have been raised when discussing the alternatives to enable support of mid-call services that have been documented in TR 23.838. In this contribution, we are providing an update of alternative 1 to clarify

· When Transaction Identifiers are created and exchanged, namely as part of IMS session setup in PS domain between UE and SCC AS 

· How MSC server gets Transaction Identifier: Send by SCC AS as Session State Information in response to Session Transfer Request 
We thereby propose to resolve the following editor’s note:

Editor's Note: The use of service control after session transfer needs to be further detailed.
2 
Proposal

It is proposed to include the below-described changes into TR 23.838 and to remove one editor’s note.
Begin Change
3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:
IUT 
Inter UE Transfer
TI
Transaction Identifier, as defined in TS 24.008 [11]
Next Change
5.4.1.2
Access Transfer (PS – CS) concepts
When using a UE that does not have, or that is unable to use, ICS capabilities as specified in TS 23.292 [6], Access Transfer of one active and zero or more inactive speech-only sessions shall be provided when transferring voice media bearer between CS and PS access. 
At each session setup for an IMS speech service in PS domain (e.g., E-UTRAN or HSPA) a Transaction Identifier (TI) is allocated, exchanged between UE and SCC AS on the transferring-out leg and stored by the SCC AS and the UE. 
-
For an originated call, the TI is allocated by the UE 
-
For a terminated call the TI is allocated by the SCC AS to copy the UE and MSC behaviour as specified in TS 24.008 [11]. Alternatively, the SCC AS could indicate to the UE that the UE shall allocate a TI.  

Each TI is marked using a TI flag as being allocated by the UE or by the SCC AS (which plays the role of the MSC Server regarding TI allocation). For example: UE has one active and one hold call, then both the UE and the SCC AS have then two Transaction Identifiers, one of the active call and one for the held call, each of which with an TI flag. 

SCC AS maintains the list of TIs (including TI flags) for all active and held sessions for a subscriber as session state information containing A party, B party, TI, and further session information as required. 
The SCC AS provides session state information on all active and inactive sessions with speech media to the MSC Server enhanced for ICS as specified in TS 23.292 [6] or the MSC Server enhanced for SRVCC as specified in TS 23.216 [3] on the transferring-in leg when transfer from PS to CS access happens if the session transfer request has been sent by or via an MSC Server and if the MSC server has indicated its capability. The SCC AS does not provide session state information if either the UE or operator policy on the SCC AS indicates that network capabilities shall not be used to support mid-call services during session transfer. Then the MSC Server initiates session transfer towards SCC AS for additional active and in-active sessions. If there is more than one active speech session, the MSC Server puts all but the first transferred active speech session on hold.

Editor's Note: It is FFS how the UE and network indicate capabilities and policies. 
NOTE: 
The transferring-in leg is established either by the UE or by the MSC Server enhanced for SRVCC.

Editor's Note: It is FFS how the SCC AS handles the co-existence between an ICS UE and the use of MSC server with mid-call support. 

  
Next Change
5.4.1.3.1
PS – CS Access Transfer: PS to CS – Dual Radio
Figure 5.4.1.3.1-1 PS – CS Access Transfer: PS to CS – Dual Radio, provides an information flow for Access Transfer of an IMS session in PS to CS direction. The flow requires that the user is active in an IMS originating or terminating session using PS media at the time of initiation of Access Transfer to CS and that the use of network capabilities to support mid-call services during session transfer is possible.
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Figure 5.4.1.3.1-1: PS – CS Access Transfer: PS to CS – Dual Radio

1.
If the user is not attached to the CS domain at the time when the UE determines a need for Access Transfer to CS, the UE performs a CS Attach as specified in TS 23.292 [6], clause 7.2.1. It subsequently originates a session that uses CS media using the STN to establish an Access Leg via the CS access and requests Access Transfer of the IMS session to CS access using the procedures described in TS 23.292 [6], clause 7.3.2 Originating Sessions that use CS media.
2.
Standard procedures as specified in TS 23.292 [6], clause 7.3.2 Originating Sessions that use CS media are used by the MSC Server which results in routing of the INVITE with the STN to the I/S‑CSCF; see TS 23.292 [6] for IMRN.

NOTE: 
The MSC Server has indicated its capability to support mid-call services during session transfer in the registration.
3.
Standard procedures are used at I/S-CSCF for routing of the INVITE to the SCC AS.

4.
The SCC AS completes the establishment of the Access Leg via the CS access. The SCC AS performs the Access Transfer by updating the Remote Leg with the connection information of the newly established Access Leg using the Remote Leg Update procedure as specified in TS 23.237 [5], clause 6.3.1.5. The SCC AS completes the session setup towards UE according to procedures defined in TS 23.228 [4].

5.
The SCC AS provides session state information on all active and inactive sessions with speech media including needed STIs on the transferring-in leg.

NOTE 1:
The session state information can be provided as part of the SCC AS response to the INVITE. 

6.
The S-CSCF forwards the session state information to the MSC Server.

7.
In case the MSC Server enhanced for ICS receives the session state information on one or more active or inactive speech sessions, it initiates session transfer towards SCC AS for these sessions. The MSC Server puts all in this step transferred active speech sessions on hold.

8.
The Source Access Leg (which is the Access Leg previously established over PS access) is released as specified in TS 23.237 [5], clause 6.3.1.6
NOTE 2:
Steps 4 and 8 consist of a sequence of messages, some of which may occur in parallel.
Next Change
5.4.1.3.2
PS – CS Access Transfer: PS to CS – Single Radio
Figure 5.4.1.3.2-1 PS-CS: PS to CS – Single Radio, 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].

Editor's Note: It is FFS to detail how the procedures are between a registered MSC server initiating the session and a MSC server not registered.

The flow requires that the user is active in an IMS originating or terminating session and that the use of network capabilities to support mid-call services during session transfer is possible; 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.

NOTE 1:
See TS 23.216 [3] for initiation of handover of only one voice PS bearer at EPC.

NOTE 2:
The UE capable of procedures as specified in TS 23.216 [3] does not need to support session and access transfer procedures as specified in TS 23.237 [5], clauses 6.3.2.1.1 and 6.3.2.3 to support PS to CS Access Transfer.
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Figure 5.4.1.3.2-1: PS-CS: PS to CS – Single Radio

1.
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. The MSC Server indicates its capability to support mid-call services during session transfer.
2.
Standard procedures are used at S-CSCF for routing of the INVITE to the SCC AS.

3.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. 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.

4.
The SCC AS provides session state information on all active and inactive sessions with speech media including needed STIs on the transferring-in leg.

NOTE 3:
The session state information can be provided as part of the SCC AS response to the INVITE. 

5.
The S-CSCF forwards the session state information to the CS / IMS Intermediate Nodes.

6.
In case the MSC Server enhanced for SRVCC receives the session state information on one or more active or inactive speech sessions, it initiates session transfer towards SCC AS for these sessions. The MSC Server puts all in this step transferred active speech sessions on hold.

7a.
If the Gm reference point is retained upon PS handover procedure then

7a-1.
The UE sends a Re-INVITE via the PS access to update the remaining non-voice media associated with the recently added active session.
7a-2.
Standard procedures are used at S-CSCF for routing of the INVITE to the SCC AS.

7a-3.
The SCC AS processes the Re-INVITE and updates the Remote Leg if needed.

7b.
If the Gm reference point is not retained upon PS handover procedure, or if there was no other non-voice media in the IMS session than the voice which was transferred to the target access, then the Source Access Leg is released as specified in TS 23.237 [5], clause 6.3.1.6.

NOTE 4:
Some or all of the steps between steps 3 and 4b may consist of a sequence of messages, some of which may occur in parallel.
Next Change – new clauses
5.4.1.3.3
Session Transfer Preparation: PS Session setup
Figure 5.4.1.3.3-1 Originating PS Session setup, provides an information flow for the PS Session Setup, where the Transaction Identifiers are allocated to the UE. 
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Figure 5.4.1.3.1-1: Originating PS session setup – UE allocates TI
1
Before setting up the session, the UE generates a TI. 
2-3
An IMS session setup is sent, including Transaction Identifier. The SCC AS receives and stores the TI as part of the session. 
NOTE: 
The UE has indicated its capability to support mid-call services during session transfer in the registration.
4.
The session setup is completed according to 23.228 [4].

Figure 5.4.1.3.3-2 Terminating PS Session setup, provides an information flow for the PS Session Setup, where the Transaction Identifier is allocated by the SCC AS and transferred to the UE. 
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Figure 5.4.1.3.1-2: Terminating Session Setup –SCC AS allocates TI
1
A terminating request is received. 
2
Before forwarding the session, the SCC AS generates a TI. 
3-4
The IMS session setup is sent to the UE, including Transaction Identifier. The UE receives and stores the TI as part of the session. 

NOTE: 
The UE has indicated its capability to support mid-call services during session transfer in the registration.
5.
The session setup is completed according to 23.228 [4].

End of Changes
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