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Introduction
This paper provides updates and clarifications to the Media Detect alternative: -
· Resolution of question about whether the uplink voice break starts at the arrival of the INVITE at UE-B
· Provides a comparison of performance vs baseline Release 8
· Adds a more detailed call flow
Discussion

An editor’s note was added during the last meeting that says: -
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.
In other words, does the far party continue to listen for PS uplink media after it receives the INVITE, and what is the behaviour of the intermediate nodes?
The SDP offer may change a number of things in the media stream and not just the address. So a TrGW should continue to send packets to the old address and forward a different port to the next entity on the path so that it can recognize when it is starting to receive the new media from the actual endpoint.
In addition, based on our reading of RFC3264, the far party continues to listen for the PS uplink media: -
If the updated stream is accepted by the answerer, the answerer SHOULD begin sending traffic for that stream to the new port immediately.  If the answerer changes the port from the previous SDP, it MUST be prepared to receive media on both the old and new ports as soon as the answer is sent.  The answerer MUST NOT cease listening for media on the old port until media arrives on the new port. At that time, it MAY cease listening for media on the old port.

Therefore we propose to delete the editor’s note.

Comparison with baseline performance

As described in 23.856, clause 6.9, the downlink break is determined by the time it takes UE-A to re-tune, and the uplink break is determined by the 200OK transit time, less the media transit time. Based on our estimates of performance, these figures translate into the following: -

	Scenario
	Re-tune time
	200OK transit time
	Media transit time
	Uplink break
	Downlink break

	Non-roaming, mean
	100
	120
	20
	100
	100

	Non-roaming, peak
	150
	225
	20
	205
	150

	1-Roaming, mean
	100
	180
	50
	130
	100

	1-Roaming, peak
	150
	360
	50
	310
	150

	2-Roaming, mean
	100
	270
	80
	190
	100

	2-Roaming, peak
	150
	450
	80
	370
	150


Comparing with the baseline figures, as detailed in a separate contribution: -

	Scenario
	Baseline (uplink and downlink break)
	Uplink break
	Downlink break

	Non-roaming, mean
	300
	100
	100

	Non-roaming, peak
	525
	205
	150

	1-Roaming, mean
	420
	130
	100

	1-Roaming, peak
	840
	310
	150

	2-Roaming, mean
	630
	190
	100

	2-Roaming, peak
	1050
	370
	150


Thus the media detect approach seems to provide significant benefit. Except in the roaming scenarions in peak network load conditions the voice break is brought within the 300ms target . Of course, exact performance is difficult to anticipate, but it seems clear that this solution provides significant performance benefit in all scenarios.
Proposal

We propose to remove the editor’s not for the reasons given above.
We propose to include a detailed call flow for the media detect solution.
Add text to indicate that it is expected that the solution provides significant voice break reduction in all scenarios.
Proposed Changes

6.9
Alternative 9 – SR-VCC Enhancement using media detection

6.9.1
Introduction

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.  In the flows included below 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. 


UE-A is triggered to begin to handover by detecting the arrival of the first downlink CS media packets.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 6.9-1.
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Figure 6.9-1: Non-roaming scenario with new media detect functionality

If no media is detected by the MGW before the arrival of 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.

The solution provides significant voice break reduction in all scenarios. It is expected that the performance target of 300ms is only exceeded for the roaming scenarios when the network is experiencing peak load, and even then the break will not exceed 400ms. (See below for the possible use of a fixed delay to reduce the break further.) 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 6.9-2.
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Figure 6.9-2: 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 target of 300ms.
6.9.2 Call flows

Below is an example call flow for this solution, based on the call flow for SRVCC from E-UTRAN to GERAN without DTM support, as described in 3GPP TS 23.216 [xx], clause 6.2.2.1. The only modification to the baseline SRVCC procedures is to add an event signalled from the MGW to the MSC Server when the first downlink CS media arrives at the MGW.
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Figure 6.9.2-1: SRVCC from E-UTRAN to GERAN without DTM support, using media detect

Steps 1 – 10 are as described in 3GPP TS 23.216 [xx], clause 6.2.2.1.
10a. Arrival of the first downlink CS media from the remote end causes an event to be sent from the MGW to the MSC Server. This event triggers Step 13, as described in 3GPP TS 23.216 [xx].
Steps 11 – 24 are as described in 3GPP TS 23.216 [xx], clause 6.2.2.1.
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