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Abstract of the contribution: This contribution proposes to reorganize the architectural requirements in TR 23.838 section 5.
Discussion

Section 5 in TR 23.838 contains several SC enhancements, each in its own subsection. For clarity, it is proposed to reorganize the existing architectural requirements in section 5 such that the requirements are in the related subsections. 
Following changes are proposed:
· The requirement in section 5.1 is moved to section 5.3.1.
· The requirements in section 5.1.1 are moved to section 5.4 under new subsection 5.4.x Architectural Requirements.
· Now empty section 5.1 is renamed to General and left as a placeholder for any issues that are common to all SC enhancements.

This contribution does not propose any changes to the actual text.
Proposal

The following changes are proposed to TR 23.838.
************* begin change ************

5
Other IMS Service Continuity enhancements
5.1
General




5.2
Operator policy and user preferences
5.3
Interaction and coexistence with underlying mobility mechanisms and corresponding policies
5.3.1 Architectural requirements

The solution shall fulfil the following architectural requirements:

-
It shall be possible to update the S-CSCF and SCC AS with the access network information when UE changes IP-CAN without changing contact address, e.g. using the mobility mechanism specified in TS 23.401 [7] and TS 23.402 [8].
-
It shall be possible to perform session transfer between two registered contacts regardless of whether they are registered via the same access network or via different access networks.

Editor's note: How to trigger session transfer between contacts registered via the same access network is FFS.
5.4
Support of mid-call services during session transfer
5.4.x
Architectural Requirements
-
PS-CS Access Transfer of multiple multi-media sessions shall be possible for configurations in which ICS capabilities are supported as well as for configurations in which ICS capabilities (i.e., Gm and I1) are not supported. 

-
The solution shall be based on PS-CS Access Transfer procedures specified in 3GPP TS 23.237[5]. 
5.4.1 
Alternative 1: MSC Server enhancement to support mid-call services during session transfer
5.4.1.1
PS-CS Assumptions
The following assumptions apply for PS-CS service continuity in addition to those in TS 23.237 [5]:
-
If the session transfer request is sent by or via the MSC Server and the MSC Server has indicated its capability in the registration or indicates its capability in the session transfer request sent to the SCC AS, the SCC AS provides session state information on active and inactive sessions with speech media on the transferring-in leg for enablement of PS-CS service continuity of IMS multimedia-sessions. 
-
If either the UE (during registration) or operator policy on the SCC AS indicate that network capabilities shall not be used to support mid-call services during session transfer, the SCC AS will not provide session state information on active and inactive sessions with speech media on the transferring-in leg. Operator policy on the UE shall include information on whether use of ICS capabilities is restricted for session transfer.

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. The SCC AS provides session state information on 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. 

Editor's Note: The use of service control after session transfer needs to be further detailed.  
5.4.1.3
Procedures and Flows

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 additional 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.
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 additional 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.
5.4.2 
Alternative 2: Use of 24.008 CC TI to support mid-call services during session transfer

5.4.2.1 
Overview
For networks not supporting the Gm or the I1 reference points of ICS, 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 is allocated and communicated between the UE and the SCC AS at IMS session setup; additionally, a 24.008 CC TI is allocated and communicated between the UE and the SCC AS either at IMS session setup or upon transfer to CS; 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 and 24.008 CC TI is allocated as specified in 24.008. 
Editor’s note: It is to be decided whether the 24.008 CC TI is allocated at IMS session setup, or upon transfer to CS. Further details for allocation and communication of 24.008 CC TI and communication of session state between the UE, SCC AS and the MSC Server are to be provided.
This alternative is limited in that only one active and one held session can be transferred to CS access due to limitations of 24.008 CC. If two or more sessions are present when PS to CS Session Transfer is initiated, the recently added active session is transferred first, followed by the transfer of the held session, .
Editor’s note: When there are more than one held sessions in PS, which held session to transfer is FFS.

The SCC AS may provide session state information on active and inactive sessions with speech media on the transferring-in leg for enablement of PS-CS service continuity of IMS multimedia-sessions if necessary.
Editor’s note: Details of IMS Registration by the MSC Server for SR-VCC procedure are FFS.
5.4.3 
Alternative 3: Use of STI to support mid-call services during session transfer

5.4.3.1 
Overview
For networks not supporting the Gm or the I1 reference points of ICS, Service Continuity for multi-session scenarios is provided with a coordinated use of STI between the SCC AS, the MSC Server and the UE. 

An STI is allocated and communicated between the UE and the SCC AS at IMS session setup; the UE uses the STI for PS-PS Session Transfer and PS to CS Session Transfer. The STI is allocated as specified in 23.237. 
This alternative does not have the limitation of the 24.008 CC TI alternative, in that more than one held sessions can be transferred to CS access.

Editor’s note: Capability exchange between UE and MSC Server is FFS.
5.4.3.2 
Information Flow for Dual Radio PS to CS transfer 
Figure 5.4.3.2-1 provides and example flow for dual radio PS to CS Session Transfer with Held and Active sessions. 
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Figure 5.4.3.2-1: STI alternative - PS to CS Access Transfer (dual radio)
NOTE 1: Potential impact of the particular 24.008 message(s) used on the CS state machine of UE and the one the network may require is for study at stage 3. 
1. UE-A has two sessions, one is active, one is on hold when attached to PS access. UE decides to transfer to CS; it sends transfer request to MSC server including an STI to request A-C Session Transfer, and the service state. 
2. MSC Server sends transfer request to SCC AS including STN and STI.

3. SCC AS receives the transfer request and proceeds with execution of session identified by the STI.

4-5. SCC AS transfers the session to CS. 

6. UE-A sends transfer request to MSC server including STN and STI to request A-B Session Transfer and the service state.
NOTE2: The MSC Server identifies this as a Session Transfer for non ICS UE and applies non ICS UE specific behaviour, e.g. to suppress requirements to Hold the first session before setting up a subsequent session.
7. MSC Server sends transfer request to SCC AS including STN and STI

8. SCC AS receives the transfer request and proceeds with execution of the session identified by the STI.

9-10. SCC completes the PS-CS Session Transfer procedure.
5.4.3.3 
Information Flow for Single Radio PS to CS transfer 
Figure 5.4.3.3-1 provides and example flow for Single Radio PS to CS Session Transfer with Held and Active sessions. 
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Figure 5.4.3.3-1:  STI alternative - PS to CS Access Transfer (single radio)
1. UE-A has two sessions, one is active, one is on hold when attached to PS access. Upon initiation of SR-VCC procedure, MME sends the transfer request to MSC Server. 

2-3. MSC server sends transfer request to SCC AS including STN-SR to request a SR-VCC Session Transfer. 

4-5. SCC AS proceeds with execution of the recently added active session.

6. Upon completion of CS radio bearer allocation using 23.216 procedures, UE tunes to CS and sends a 24.008 CC message to MSC server to establish the context for 24.008 service control including STN-SR and STI for A-C session and service state.
7. UE-A sends transfer request to MSC server including STN-SR and STI for A-B session and service state.
NOTE1: The MSC Server identifies this as a Session Transfer for non ICS UE and applies non ICS UE specific behaviour, e.g. to suppress requirements to Hold the first session before setting up a subsequent session.
NOTE2: Steps 6 and 7 may be combined.

8. MSC Server sends transfer request to SCC AS including STN-SR and STI.

9. SCC AS receives the transfer request and proceeds with execution of the session identified by the STI.

10-11. SCC completes the PS-CS Session Transfer procedure. 

5.5
Session Continuity for speech and video over CS

5.6
Architecture 
************* end change ************
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