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Introduction
A companion discussion paper introduces and describes a new alternative for addressing Release 9 SRVCC voice break performance concerns. This contribution proposes additions to TR 23.856 to document this alternative.
Proposed Changes
To be added in the appropriate place in the TR.
6.x
Alternative x – SR-VCC Enhancement using media detection

This alternative proposes a modification of  the MGW and MSC Server to support detection of the arrival of the first CS downlink media from UE-B, and triggering the UE-A to handover based on that event. The baseline (Release 9) SRVCC procedures leave open when the Handover Command should be sent towards UE-A, and this could in principle this could be sent at any time  after the INVITE is sent towards UE-B. 3GPP TS 23.216 [3] leaves open how to determine when to initiate handover. One approach is to use the reception of the 200OK to trigger the Handover Command, but this introduces a significant delay, and voice break. Rather than waiting for the arrival of the 200OK response to the INVITE sent by the MSC Server, this alternative solution involves detecting the arrival of the first CS downlink media.
A simplified call flow of the baseline (Release 9) SRVCC procedures is shown below, with signalling shown as the thinner lines and media shown as heavy dotted lines. The slope of the flows indicates  the transit time of the signalling and media. The duration of the voice breaks experienced by UE-A and UE-B are shown separately as the downlink voice break and the uplink voice break. It is assumed in this example that the 200OK is used as the trigger for sending the Handover Command.
Editor’s Note: In each of the flows below it is for further study whether the uplink voice break starts at the arrival of the INVITE at UE-B.
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Figure 6.x-1: Baseline non-roaming scenario

1. UE-A sends a Measurement Report to the E-UTRAN.

2. The INVITE causes the remote end to be updated with the SDP of the CS access leg. As a result the last downlink voice packets arrive at UE-A shortly afterwards (i). The downlink flow of VoIP packets is switched towards the CS access leg at this point, but since UE-A has yet to re-tune, they cannot be delivered, and the downlink voice break begins (ii). (The packetization duration of 20ms means that the voice break indications shown in the figure do not exactly coincide with the arrival of the media.)
3. UE-B sends the 200OK towards the core network (MSC Server)

4a. On reception of the 200OK the Handover Command is sent towards UE-A to instruct it to re-tune to the CS access network. Just before this, the last PS uplink media packets begin their journey towards UE-B, and after they arrive (iii) the uplink voice break begins. 

4b. Once UE-A has re-tuned, the downlink CS media is deliverable (iv), and so the downlink break also ends. 

It can be seen from the above flow that the uplink voice break starts soon after the handover command is sent, and continues until UE-A has successfully retuned. Thus the uplink break is determined by how long the UE takes to re-tune. In this example it is assumed to be approximately 100ms.
In general the downlink break will be the re-tune time plus the transit time of the 200OK from the far end. In the example above the overall downlink break time is around 200ms. Clearly, if the transit time of the 200OK is greater then it directly impacts the break time, and in cases where either, or both, of the UE’s are roaming, or if there is heavy load on the networks, then the break time will exceed 300ms.
In order to shorten the downlink break, UE-A is triggered to begin to handover before the 200OK arrives by detecting the arrival of the first downlink CS media packets, since they arrive a significant interval before the 200OK (delayed due to the processing required at each of the signalling entities in the path). The downlink packets are detected by the MGW and an indication sent to the MSC Server to trigger the HO CMD.

The call flow with the new media detect functionality is shown in figure 6.x-2.
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Figure 6.x-2: Non-roaming scenario with new media detect functionality

So, rather than the handover commend (HO CMD) being triggered by the arrival of the 200OK, it is triggered by the Media Gateway (MGW) reporting the arrival of the first media to the MSC Server. The slope of the lines indicates the time taken for the media and signalling to traverse the network. The time taken for the signalling to traverse the network is significantly longer that that taken by the media, and this difference in traversal time is exploited by this proposal. If no media is detected by the MGW before the 200OK then the network should initiate the handover when the 200OK arrives. 
In this new procedure, it is the downlink break that is determined by the time it takes for UE-A to re-tune. However, because this re-tune time is typically shorter than the transit time of the 200OK, it will be the arrival of the 200OK that determines when the first CS uplink data can be sent towards UE-B. In the example above, and typically, this means the uplink break is longer than in the baseline case. Approximately, it is the transit time of the 200OK, minus the media transit time, and so will certainly be at least 100ms shorter than the downlink voice break in the default procedures (since that is the 200OK transit time PLUS the re-tune time.

Clearly there is a significant benefit, and it is expected that the performance target of 300ms is only exceeded for the roaming scenarios when the network is experiencing peak load. It has the added benefit of reducing the interval between the Measurement Report and the handover command.

In fact, the duration of the break experienced by UE-B can be further reduced by adding a delay between the detection of CS media by the MGW and the MSC Server sending the handover command. This has the effect of increasing the voice break at UE-A, but by selecting an appropriate delay value an appropriate balance between the two voice breaks can be achieved.
An example of this is shown in figure 6.x-3.
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Figure 6.x-3: Media detect function with delay before sending HO CMD
The additional delay extends the downlink break, but shortens the uplink break. By selecting an appropriate delay duration, a balance between uplink and downlink breaks can be chosen. It is expected that it is possible to bring the worst-case scenario voice break in under the targe of 300ms.
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