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Abstract of the contribution: This document proposes the introduction of ATCF in DRVCC procedures to ensure consistency with SRVCC procedures ensuring short break-up time and unified operational procedures. 
1. Discussion 

Currently DRVCC does not require an ATCF/ATGW to be included during session initiation in the PS domain. The SCC AS executes the session transfer. When a DRVCC session is transferred, from PS to CS the MSC has to set up the new CS session leg using the STN for that purpose.
 As in SRVCC, the session transfer procedure can experience long speech break-up if the remote UE has to switch to the new media.  And even though DRVCC is dual radio, WLAN connectivity can rapidly be lost leading to a failed session transfer and silence on the call at handover. In SRVCC, this is mitigated by the introduction of ATCF/ATGW to minimize the speech break-up and perform the switch to the new media in the ATGW as opposed to the remote UE. 
It would be desirable that both SRVCC and DRVCC exhibit the same end-user experience and have similar operational procedures to optimize maintainability. Not to mention that the infrastructure needed for DRVCC, ATCF/ATGW, is already available for SRVCC purpose.
This topic has been raised in CT1 through a formal WI (C1-163431), but the recived feedback was that stage 2 work is missing to start any stage 3 activities.

2. Proposal

It is proposed that DRVCC can optionally reuse the same architecture as SRVCC to ensure consistent performance and unified operational procedures for both scenarios. This architecture is depicted in the Figure below which is essentially an identical architecture to SRVCC. However, in the case of DRVCC, the ATCF has to allocate an STN to be used. 
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FIRST CHANGE
6.3.2.1.11
PS – CS Access Transfer: PS to CS – Dual Radio using ATCF enhancements

6.3.2.1.11.1
ATCF Handling for DRVCC sessions

DRVCC utilizes dynamic STN for session transfers. This dynamic STN is created by the SCC AS and returned to the UE during PS session setup. When an ATCF assisted DRVCC is deployed, the ATCF shall intercept the dynamic STN created by the SCC AS (SCCAS STN) and shall return a new dynamic STN created by the ATCF (ATCF STN) to the UE. The ATCF shall maintain a binding between the SCC AS created dynamic STN and the ATCF created dynamic STN.  During session transfer, the ATCF replaces the ATCF dynamic STN used by the UE with the SCC AS dynamic STN to complete the session transfer.

6.3.2.1.11.2
ATCF with media anchored in ATGW

This clause describes the main differences with the DRVCC procedures specified in clauses 6.3.2.1.1 and 6.3.2.1.1a for the case when the media is anchored in the ATGW and the ATCF enhancements are used. A pre-requisite for this scenario is that the ATCF has been included during the IMS registration according to clause 6.1.2. Some of the procedures that are not impacted have been left out for clarity of the flow.
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Figure 6.3.2.1.11.1-1: PS to CS Access in DRVCC Transfer when using ATCF enhancements and media anchored.

1.
The UE sends a SETUP including the ATCF-STN to MSC server (CS/IMS intermediate Nodes).
2.
The MSC Server initiates Access Transfer message using the ATCF-STN, and if supported, the MSC Server indicates its capability to support MSC Server assisted mid-call feature. The MSC Server provides all the supported Codecs for voice or voice and video in the Access Transfer message.

NOTE 2:
It is expected that the CS MGW will support the Codecs used for the PS session, and thereby the likelihood is minimized that ATCF has to instruct the ATGW to insert Codecs (i.e. for transcoding).

3.
The ATCF receives the Access Transfer message and correlates the transferred session using the ATCF-STN. The ATCF identifies the correct anchored session and proceeds with the Access Transfer of the most recently active speech session and maps the received ATCF-STN to the corresponding SCCAS-STN. The ATCF updates the ATGW by replacing the existing PS access leg media path information with the new CS access leg media path information, by sending a Configure ATGW message to ATGW. ATCF may provide priority handling if the Access Transfer message contains priority indication.

NOTE 3:
The ATCF could instruct the ATGW to keep using the local port of the PS access leg media path for the new CS access leg media path.

4.
The ATGW sends Configure ATGW Acknowledgment message back to ATCF.

5.
The ATCF sends an Access Transfer response to the MSC Server. The media path is switched to CS when receiving SDP information.
6.
After receiving the Access Transfer message, the ATCF re-establishes the communication with the SCC AS and updates the SCC AS that the transfer has taken place by sending an Access Transfer Update message to the SCC AS using the SCCAS-STN. If the MSC server indicated it supported mid-call feature, it also indicates this in the message to the SCC AS. The Access Transfer Update creates a new dialogue between the ATCF and SCC AS. The SCC AS correlates the new dialog with the remote dialog. As there is no update in the session description, no remote end update will be performed.
NOTE 4:
The new dialog between ATCF and SCC AS is needed to replace the old dialog that has been setup over the PS access leg (and registration). This is to ensure that if the PS registration for the user expires, the new home leg will not be released / affected.

7.
The SCC AS sends confirmation response to the ATCF. If the SCC AS and MSC Server supports mid call feature, the SCC AS provides the SSI according to clause 6.3.2.1.4a.

8.
If the ATCF receives the SSI, it forwards the SSI to the MSC server.

9.
If the MSC Server receives the Session State Information of more than one active or inactive speech sessions, it initiates Access Transfer towards SCC AS for the additional session.

NOTE 5
The Access Leg for the control has moved over to the CS access.

10.
Procedures according to clause 6.3.2.1.4, steps 4a and 4b are used to handle the cases where the Gm reference point is either retained upon PS handover procedure, not retained upon PS handover, or if there was no other media flow(s) in the IMS session.
6.3.2.1.11.3
ATCF without media anchored in ATGW

This clause describes the main differences with the (DRVCC procedures specified in clauses 6.3.2.1.1 and 6.3.2.1.1a for the case when the ATCF is included in the session path, but media has not been anchored in ATGW. Some of the procedures that are not impacted have been left out for clarity of the flow.
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Figure 6.3.2.1.11.2-1: PS to CS access transfer

1.
The UE sends a SETUP including the ATCF-STN to MSC server (CS/IMS intermediate Nodes).
2.
The MSC Server initiates Access Transfer message and if supported, the MSC Server indicates its capability to support MSC Server assisted mid-call feature. The MSC Server provides all the supported Codecs for voice or voice and video in the Access Transfer message.

3.
The ATCF receives the Access Transfer message and correlates the transferred session using the C-MSISDN. As the media flow has not been anchored in the ATGW, the ATCF forwards the Access Transfer message along with priority indication if received to the SCC AS using the stored ATU-STI. If the MSC server indicated it supported mid-call feature, it also indicates this in the message to the SCC AS.

4.
The SCC AS correlates the incoming Access Transfer message. As the Session Description has changed, a remote end update is initiated according to clause 6.3.1.5.

5.
The SCC AS sends an Access Transfer response to the MSC Server, and in the case MSC Server assisted mid-call feature is supported and used, the SCC AS provides Session State Information (SSI) according to clause 6.3.2.1.4a.

6.
The ATCF forwards the response to the MSC server.

7.
If the MSC Server receives the Session State Information of more than one active or inactive speech sessions, it initiates Access Transfer towards SCC AS for the additional session according to clause 6.3.2.1.4a.

8.
Procedures according to clause 6.3.2.1.4, steps 4a and 4b are used to handle the cases where the Gm reference point is either retained upon PS handover procedure, not retained upon PS handover, or if there was no other media flow(s) in the IMS session.

6.3.2.1.11.4
ATCF not included during registration

If the decision by the ATCF during registration was not to be included at all, the DRVCC procedures will fall back to procedures according to clauses 6.3.2.1.1 and 6.3.2.1.1a.

End of CHANGES
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