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Discussion
An aspect not yet addressed in access transfer preparation alternative #1 seems to be the way it works when ISR is deployed in the network.
Consider for instance the following situation: 
· The rSRVCC UE starts in idle mode on E-UTRAN, 
· It moves to UTRAN, ISR is activated. 
· While the UE is still in PMM_IDLE state, the UE starts a CS call on UTRAN, and that call needs to be handed over to E-UTRAN.

Based on alternative #1, the rSRVCC procedure will result in a Create Bearer Request being received by the SGW, while ISR is activated and the UE is in PMM_IDLE. 
From 23.401 chapter 5.3.4.3, the SGW currently acts as follows:
If ISR is activated, when the Serving GW receives a Create Bearer Request or Update Bearer Request for a UE, and the S‑GW does not have a downlink S1-U and the SGSN has notified the Serving GW that the UE has moved to PMM-IDLE or STANDBY state, the Serving GW buffers signalling messages and sends a Downlink Data Notification to trigger the MME and SGSN to page the UE.
In the particular case of rSRVCC access transfer preparation #1, that message shall be answered by the serving PS node immediately, without paging the UE. 
The issue is that when receiving a Downlink Data Notification, with the EPS bearer id (which indicates that this is for control signaling), the source MME/SGSN has currently no way of knowing whether that DDN for control signaling corresponds to the setup of the voice bearer for rSRVCC, or if it is actually for something else. That can lead to error conditions – one could for instance think about race conditions where the source MME/SGSN first receives the DDN, before getting the CS to PS HO request from the MSC. 
That can be solved by having the SGW add an indication to the Downlink Data Notification that this is due to rSRVCC. The PS node (MME or SGSN) that received the PS to CS handover request from the MSC can then answer that message immediately. 

Another aspect to be considered is that the answer from the MME/SGSN to the Downlink Data Notification will be a Modify Bearer Request. That message is, in certain cases, propagated to the PGW. Not to delay the rSRVCC handover procedure even further, this should not occur here.

Proposal
6.3.3.7
Access Transfer Preparation

6.3.3.7.1
Access Transfer Preparation Alternative 1

The more detailed procedures of the Access Transfer Preparation step are shown in the following figure. In this alternative, the source MSC Server together with the ATCF interacts with the P-CSCF to initiate the voice bearer setup. The address of the P-CSCF is known to the ATCF from the IMS registration of the UE, and the ATCF address is known to the MSC Server from the STN-SR. It is also assumed that PCC is used.
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Figure 6.3.3.7.1-1: Access Transfer Preparation Alternative 1

1.
The BSC/RNC sends a HO required to the MSC Server including an indication this HO is for SRVCC. If the MSC Server is the target MSC, it forwards the HO required to the anchor MSC Server.

NOTE 1:
If the UE is active in PS domain, the BSC/RNC sends also a Relocation Required message to source SGSN. If the Relocation Required message for PS HO arrives first and the message indicates CS to PS HO is initiated, the source SGSN waits for the CS to PS HO request before performing inter-RAT handover procedure.

2.
The MSC Server sends a SRVCC CS to PS HO command to the Source SGSN / old MME.

3.
The MSC Server sends a Transfer Preparation Request to the ATCF that indicates to the ATCF that it should prepare for the transfer of media to PS.

4.
The ATCF allocates media ports on the ATGW, then forwards the Transfer Preparation Request to the P-CSCF after including in that message the IP address/ports the UE intends to use after rSRVCC, as well as the IP address/ports the ATGW is sending voice media to (i.e. the SDP for both UE and ATGW will be included in the message).

5.
The P-CSCF interacts with the PCRF to establish a voice bearer for the session being transferred using the information received from the ATCF in the Transfer Preparation Request message. The PCC indicates that this bearer establishment is due to rSRVCC.

NOTE 2:
The Transfer Preparation Request message could e.g., be implemented using a INVITE or other appropriate message. It is left for stage 3 to decide on appropriate message.
6.
The PCRF initiates the bearer setup towards P-GW and indicates that this bearer establishment is due to rSRVCC. Once the bearer setup reaches source SGSN / old MME, the SGSN / MME associates the new bearer with the HO CS to PS request that was received previously. The source SGSN / old MME will handle the bearer setup locally, without requiring a full reservation at the source side of the voice bearer.
NOTE 3: If ISR is activated and the Serving GW does not have a downlink S1-U, the Serving GW sends Downlink Data Notification to the MME and the SGSN before sending the Update Bearer Request message with an indication that this is due to rSRVCC. The serving PS node that received the CS to PS HO request from the MSC shall then answer to it with a Modify Bearer Request, without paging the UE. The SGW shall answer that message without propagating it to the PGW. 
7.
Source SGSN / old MME sends a relocation request to the target SGSN/MME.

8.
Target SGSN/MME allocates resources in UTRAN/E-UTRAN.

9.
A relocation response is returned to the Source SGSN/ old MME.

10.
A SRVCC CS to PS HO response is returned from the Source SGSN/ old MME to the MSC Server.

11.
MSC Server sends HO required Ack to the RAN, possibly via the target MSC, and the RAN send HO command to UE, indicating CS to PS handover. 

12.
In case of ATCF with media anchored in ATGW, the MSC Server sends a re-INVITE to the ATCF to trigger the ATCF/ATGW to have the media path switched to the IP address/port of the UE on the target access.

In case of without media anchored in ATGW, MSC Server sends a re-INVITE or INVITE to ATCF and the media path between ATCF/ATGW and the MSC Server/MGW is to be established.
Editor's Note:
The responsibility to release the voice bearer in error cases during this procedure are FFS.

NOTE 3:
The MGW can for a certain period of time send media both on the source access leg and the new target access leg to minimize the interruption delay further.
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