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Abstract of the contribution: TS 23.237 does not include the case of media control transfer where the ICS UE elects to transfer its bi-directional real-time speech media to CS access, but keeps the service control in the current PS access. This contribution provides an overview of the scenario and recommends that some clarifications be made to TS 23.237 to ensure that it is not excluded from Release 8.
Discussion:
Section 6.3.2.3.3 of TS 23.237 documents procedures for PS-CS session transfer for “PS – PS in conjunction with PS - CS Access Transfer: PS to CS for UEs with ICS capabilities - Using Gm reference point”. This allows for Access Transfer of real time media flow(s) of an IMS session in PS to CS direction and zero or more non real time media flow(s) in PS to PS direction. The UE may choose to retain some of the non real time media flow(s) in the original PS access.
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However, the accompanying text seems to only consider the case where the INVITE sent as part of a new dialog in the new PS access contains the request to set-up the CS bearer. It does not cover the case where the UE could elect to send a Re-INVITE from the original source PS access request transfer of speech media to CS access.
1.
When the UE determines a need for Access Transfer, the UE initiates registration with IMS via the new PS access (if not already registered) as specified in clause 6.1. It subsequently initiates the "Originations with CS media using the Gm reference point" procedure as specified in TS 23.292 [5], clause 7.3.2.2.4 by sending an INVITE including the STI to establish the Access Leg via the PS access. The INVITE also includes an indication to use a CS bearer for the real time media and a description of non real time media flow(s) if any non real time media is present at the time of initiation of Access Transfer.
Scenario 1:
UE is in WLAN and has a session set-up that only has PS voice media towards the remote party. The UE is configured such that when it detects CS access, it transfers the voice media to the CS access, but wishes to keep the service control on the old PS access (i.e. the case where the WLAN coverage is not lost). In this case, the UE would send a Re-INVITE (INVITE as part of an existing dialog) over WLAN replacing the old voice media with a request to use the CS bearer for the voice media. The SCC AS would respond to the Re-INVITE with a SCC AS PSI DN in the 1xx response. The UE would set up the bearer session with the PSI DN and when the SCC AS received the INVITE, it would perform a remote leg update. The SCC AS would not send a BYE in this case. The service control for the session is established over WLAN to control the CS bearers that are established. 

The main point here is that the original PS access (which is still available) does not contain any media and is used solely for signalling control. Additionally, it is not the 3G PS that is controlling the 3G CS voice media, but its WLAN instead.
Scenario 2:

A variation of Scenario 1 exists when doing PS-PS in conjunction with PS-CS transfer and the UE is engaged in a multimedia session which contains one or more non-real time media components as well as real-time media components. In this case, the UE may elect to keep some PS media on the old access and may elect that some PS media is transferred to the new access. There are also options for how the CS media should be controlled if the UE requests that the real-time media be transferred to the CS access.

For example: The UE has 3 media components (X, Y, Z) in WLAN access (PS-1). Two of the media components (X, Y) are non-real time media and the other media component (Z) consists of real time media. The UE attains 3G coverage (WLAN coverage still available) and is configured to transfer one of the non-real time media to 3G-PS (PS-2) and the real-time media to 3G-CS (CS). So, basically the transfer is PS-1 -> PS-1 + PS-2 + CS. For this kind of transfer, there are two cases:
Case 2a:

1. UE first transfers Y to PS-2 by sending new INVITE over PS-2 with STI of original session and SDP setting: X with port 0, Y with new media characteristics, Z with port 0. SCC AS moves Y (and its control) to PS-2 leg and updates remote with old X, new Y and old Z. This (sub) transfer is completed.
2. Secondly, the UE sends a re-INVITE over PS-1 with SDP: same X, Y with port 0, Z with request to setup CS-bearer. SCC AS sends 183, marks PS-1 as controlling future CS-leg and eventually gets SDP for voice from MGW. It then updates remote leg and combines SDP as: X from leg with PS-1, Y from leg with PS-2, Z from CS leg
This scenario has service control for media component X and the voice media component Z controlled on PS-1 access (even though 3G CS is providing the voice) and has service control for media component Y over PS-2 access (3G PS).

This scenario is shown in Figure 1 below. Note that steps 1, 2 and 3 are shown as dotted lines to make it clear that the UE may not wish to transfer non-real time media flows to the new access. Additionally, if the UE has no non-real time media on the source PS access, then the SDP in Step 4 does not contain any PS media lines. This would align the flow to cover Scenario 1. Note that the UE could always determine to delete PS media on the original source access and in this case the re-INVITE would have media component X with port set to zero.
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Figure 1: Real time media transfer but keeping the service control in the original source PS access
Case 2b:
1. UE first sends a new INVITE over PS-2 with the STI of the original session to request a transfer of non-real time media component Y and real-time media component Z. SDP setting is: X set to 0, new Y, request to setup CS-bearer for Z. The SCC AS receives the INVITE and sends the PSI DN back to the UE in the 183. The UE sets up the CS bearer session with the PSI DN, etc. The SCC AS updates the remote leg by communicating the new SDP received over PS-2 and the CS leg. SDP going to remote leg is: X from PS-1, Y from PS-2 and Z from the MGW.
2. UE has kept X on PS-1 and sends a re-INVITE over PS-1 to sync up the SDP with the internal states in the SCC AS. The SDP in the re-INVITE contains X, Y set to 0 and Z set to 0. A remote leg update is not necessarily required in this case unless X has changed in some way.

This scenario has service control for media component Y and the voice media component Z controlled on PS-2 access (which is the 3G PS access) and has service control for media component X over PS-1 access (3G PS).
This option is partially captured already in Figure 6.3.2.3.3.1-1 in TS 23.237, but the Figure and text are unclear with respect to point 2 above where some non-real time media remains on the original source access leg, specifically: 

1. Step 9b) in the figure mentions “Complete Access Transfer”, but Step 9b) in the text is talking about the UE retaining media flows in the old PS access. This requires a Source Access Leg Update from the UE followed by a Remote Leg Update.
2. Step 1 in the text is not consistent with Step 9b) in the text as Step 1 gives the impression that all the PS media is transferred to the new PS access.
Figure 2 below gives an indication how this flow should be re-drawn.
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Figure 2: Real time media transfer and service control transfer

Note: In order to exercise desired transfer scenario, the ICS UE has to perform messaging in the proper order (INVITE then Re-INVITE). If the messaging is done in the reverse order (Re-INVITE then INVITE), this is equivalent to media removal and then media re-establishment on new PS access, and would have a consequence on the user experience.
Proposal:
Currently IMS Centralized Services has in scope the possibility to add a CS bearer to an existing session as documented in 24.292:
8.2.2.2            ICS UE adds a CS bearer
If the UE decides to add a CS bearer to an existing session, the ICS UE shall act in accordance with subclause 7.2.2, except that a SIP re-INVITE request and its related responses shall be used instead of an initial SIP INVITE request.

In the ICS scenario, it’s not viewed as a “transfer” as the UE is just adding CS audio to an existing session. However, it should not be precluded to allow a UE that has existing PS audio the ability to transfer this to CS access, but control it from the original source access.
There are two accompanying CRs that propose changes to 23.237 to capture these scenarios. We would like to have a discussion in SA2 regarding whether these scenarios should be captured in 23.237, and if not, how to capture this scenarios.
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