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Abstract of the contribution: This contribution adds some clarifications on the overall assumption for Mid-call work in Release 9 and provides missing procedures for SR-VCC mid-call support when Gm or I1 can be used.
Discussion:
Release 8 TS 23.237 currently supports mid-call session transfers for dual radio technologies when the UE and network support the use of Gm. For single radio technologies, SA2 agreed on just supporting transfer of one active session, even though there was no technical issue in supporting inactive session transfer when Gm was available.

In Release 9, the dual-radio functionality will be supplemented by I1 support by the UE and Network. For single radio functionality, it requires a simple change to 23.237 to allow the use of Gm or I1 for inactive session transfer. However, the intention is to document the procedures first in TR 23.838.
The WID indicates the following text:
· Further capabilities for the support of mid-call services during session transfer, in addition to those defined in TS 23.292, TS 23.237 and TS 23.216;
It should be assumed that this statement at least covers solutions for mid-call session transfer:

· For single radio technologies when Gm or I1 can be used

· For both dual radio and single radio technologies when either the UE or network do not support Gm or I1 or Gm or I1 are not available.

However, it is clear that there is no study required for the case where Gm or I1 can be used as the study took place in Release 8, and it has been a working assumption that the work so far captured in the TR is for the cases where Gm or I1 cannot be used.

This paper proposes the following:

· Documentation of mid-call transfer procedures for single radio VCC when Gm or I1 are available.

· Clarification of the existing section in the TR on mid-call services.

Proposal:
Make the following changes to TR 23.838:

**** BEGIN CHANGE 1 ****
5.x
Support of mid-call services for Single Radio VCC where Gm and I1 can be used
5.x.1
PS to CS Access Transfer using Gm reference point 

Figure 5.x.1 PS-CS: PS to CS – Single Radio, provides an information flow for Access Transfer of media flow(s) of an IMS session in PS to CS direction for Access Transfers within 3GPP access networks as specified in TS 23.216 [10], and with the use of Gm reference point for service control post transfer to CS. This figure is based upon Figure 6.3.2.1.4-1 in TS 23.237 [x] which documents the Release 8 procedures for PS to CS Access Transfer (PS-CS) for Single Radio VCC.
The flow requires that the user is active in an IMS originating or terminating session; procedures specified in 3GPP TS 23.216 [10], clause 6.2.1 are used for the switching of access networks at the transport layer; the Gm reference point of ICS is used for control of IMS sessions established using CS media; a dynamically assigned STI is associated with each session.
NOTE 1:
See TS 23.216 [10] 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 [10] does not need to support session and access transfer procedures as specified in TS 23.237 [x] clauses 6.3.2.1.1 and 6.3.2.3 to support PS to CS Access Transfer.
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Figure 5.x.1-1: PS-CS: PS to CS – Single Radio with use of Gm reference point
1.
Procedures specified in TS 23.216 [10], clause 6.2.2.1 result in an INVITE to be sent with an STN-SR indicating use of SRVCC procedures for Access Transfer to CS access. The MSC Server enhanced for SRVCC includes the C‑MSISDN as calling party number.
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 SRVCC is requested. The SCC AS may retrieve the C‑MSISDN from the HSS. The SCC AS is able to identify the correct anchored session. The SCC AS proceeds with the Access Transfer of the 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 clause 6.3.1.5.
4.
The UE sends an INVITE via the PS access including an STI for continuation of establishment of the Access Leg for the active session. The INVITE also includes an indication for use of CS bearer for real time media.
5.
Standard procedures are used at I/S-CSCF for routing of the INVITE to the SCC AS.
6.
The SCC AS uses the STI to correlate the Access Transfer request received via the PS access with the Access Transfer request for the active session previously received via the CS access. 
7.
If there are any held sessions present at the time of Access Transfer, the UE proceeds with the Access Transfer of the first held session by sending an INVITE via the PS access including an STI that identifies the held session. The INVITE also includes an indication for use of CS bearer for real time media.
8.
Standard procedures are used at I/S-CSCF for routing of the INVITE to the SCC AS.
9.
The SCC AS uses the STI to identify the held session and updates the session information on the Access Leg. Note that the CS media is not established for the held session; the media established upon the transfer of the currently active session is reused for the held session when it is resumed

Steps 7, 8 and 9 are repeated for the remaining held sessions.

10a.
If the Gm reference point is retained upon PS handover procedure then

10a-1.
The UE sends a Re-INVITE via the PS access to update the remaining non-voice media flow(s) associated with the recently added active session.
10a-2.
Standard procedures are used at S-CSCF for routing of the INVITE to the SCC AS.

10a-3.
The SCC AS processes the Re-INVITE and updates the Remote Leg if needed.

10b.
If the Gm reference point is not retained upon PS handover procedure, or if there was no other non-voice media flow(s) in the IMS session than the voice which was transferred to the target access, then the Source Access Leg is released as specified in clause 6.3.1.6.

NOTE 3:
Some or all of the steps between steps 7 and 10b may consist of a sequence of messages, some of which may occur in parallel.
5.x.2
PS to CS Access Transfer using I1 reference point 

Figure 5.x.1 PS-CS: PS to CS – Single Radio, provides an information flow for Access Transfer of media flow(s) of an IMS session in PS to CS direction for Access Transfers within 3GPP access networks as specified in TS 23.216 [10], and with the use of I1 reference point for service control post transfer to CS. This figure is based upon Figure 6.3.2.1.4-1 in TS 23.237 [x] which documents the Release 8 procedures for PS to CS Access Transfer (PS-CS) for Single Radio VCC.

The flow requires that the user is active in an IMS originating or terminating session; procedures specified in 3GPP TS 23.216 [10], clause 6.2.1 are used for the switching of access networks at the transport layer; the I1 reference point of ICS is used for control of IMS sessions established using CS media; a dynamically assigned STI is associated with each session.
NOTE 1:
See TS 23.216 [10] 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 [10] does not need to support session and access transfer procedures as specified in TS 23.237 [x] clauses 6.3.2.1.1 and 6.3.2.3 to support PS to CS Access Transfer.
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Figure 5.x.2-1: PS-CS: PS to CS – Single Radio with use of I1 reference point

1.
Procedures specified in TS 23.216 [10], clause 6.2.2.1 result in an INVITE to be sent with an STN-SR indicating use of SRVCC procedures for Access Transfer to CS access. The MSC Server enhanced for SRVCC includes the C‑MSISDN as calling party number.
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 SRVCC is requested. The SCC AS may retrieve the C‑MSISDN from the HSS. The SCC AS is able to identify the correct anchored session. The SCC AS proceeds with the Access Transfer of the 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 clause 6.3.1.5.
4.
The UE sends an I1: ICS Call Initiation via the CS access including an STI for continuation of establishment of the Access Leg using Single Radio VCC for the active session. 
5.
The SCC AS uses the STI to correlate the Access Transfer request received via the PS access with the Access Transfer request for the active session previously received via the CS access. 
6.
If there are any held sessions present at the time of Access Transfer, the UE proceeds with the Access Transfer of the first held session by sending an I1: ICS Call Initiation via the CS access including an STI that identifies the held session. 

7.
The SCC AS uses the STI to identify the held session and updates the session information on the Access Leg. Note that the CS media is not established for the held session; the media established upon the transfer of the currently active session is reused for the held session when it is resumed.

Steps 6 and 7 are repeated for the remaining held sessions.
8.
The Source Access Leg is released as specified in clause 6.3.1.6.

NOTE 3:
The steps between steps 4 and 7 may consist of a sequence of messages or may be sent in parallel.
**** BEGIN CHANGE 2 ****
5.4
Support of mid-call services during session transfer where Gm or I1 cannot be used
5.4.0 
Introduction
Clause 5.4 documents architectural alternatives for mid-call session transfer for both dual radio and single radio technologies when either the UE or network do not support Gm or I1 or Gm or I1 are not available.
**** END CHANGE 2 ****
3GPP
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