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Abstract of the contribution: Analysis of baseline SRVCC voice break, confirming performance issue in most scenarios
Introduction
In this contribution we attempt to put some figures on the uplink and downlink voice break times for the baseline SRVCC procedures. We examine the effect of varying the timing of sending the Handover Command in relation to sending the INVITE towards the far end, sincethe Release 8 procedures in 23.216 say that the procedures occur in parallel, but do not require that the INVITE and the Handover Command are sent simultaneously.
Discussion

Simultaneous Handover Command and INVITE

Below is a simplified call flow for the baseline case, assuming mean performance figures, and assuming neither UE is roaming. It is also assumed that the Handover Command is sent at the same time as the INVITE.
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Performance figures used: -

INVITE: 160ms

200OK: 120ms

ACK: 120ms

Transport delay: 60ms (3-way)

Downlink break: 290ms

Uplink break: 290ms

Time until HO CMD: 0ms

 Figure 1: Baseline performance, non-roaming, mean performance times
As has previously been concluded in the TR, the uplink and downlink breaks start when the Handover Command arrives at UE-A and it starts to re-tune. The end of the uplink and downlink break is controlled by the arrival of the 200OK, and so the uplink and downlink break times are determined by the duration of the INVITE and 200OK. In the case of the scenario in Figure 1 this is in our estimation around 300ms.

In our analysis of performance the uplink and downlink break times in the scenarios can be estimated as: -
· Roaming, peak: INVITE: 160 ms, 200OK: 120 ms: Break = 290ms
· Non-roaming, peak: INVITE: 300 ms, 200OK: 225 ms: Break = 525ms

· 1-Roaming, mean: INVITE: 240 ms, 200OK: 180 ms: Break = 420ms

· 1-Roaming, peak: INVITE: 480 ms, 200OK: 360 ms: Break = 840ms

· 2-Roaming, mean: INVITE: 360 ms, 200OK: 270 ms: Break = 630ms

· 2-Roaming, peak: INVITE: 600 ms, 200OK: 450 ms: Break = 1050ms
Clearly the maximum voice break target is exceeded in most scenarios, by a significant amount.
Delayed Handover Command

It seems clear from the baseline flows that if the start of the uplink and downlink breaks can be delayed then the voice break times can be shortened. An arbitrary fixed delay would need to be applied since there isn’t a deterministic way to decide when send the Handover Command in the baselione case. For example, a delay equal to the shortest expected INVITE transit time could be used. In the non-roaming, mean performance times case this would be approximately 160ms.
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Performance figures used: -

INVITE: 160ms

200OK: 120ms
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Figure 2: Performance with fixed delay, non-roaming, mean performance times.
The uplink and downlink break times are thus reduced by 160ms, to around 140ms. That reduction in delay will apply in each of the other scenarios described earlier and so the performance can be estimated as: -
· Non-roaming, mean: INVITE: 160 ms, 200OK: 120 ms: Break = 300ms – 160ms = 140ms
· Non-roaming, peak: INVITE: 300 ms, 200OK: 225 ms: Break = 525ms – 160ms = 365ms

· 1-Roaming, mean: INVITE: 240 ms, 200OK: 180 ms: Break = 420ms - 160ms= 260ms

· 1-Roaming, peak: INVITE: 480 ms, 200OK: 360 ms: Break = 840ms - 160ms= 680ms

· 2-Roaming, mean: INVITE: 360 ms, 200OK: 270 ms: Break = 630ms - 160ms= 470ms

· 2-Roaming, peak: INVITE: 600 ms, 200OK: 450 ms: Break = 1050ms- 160ms= 890ms
Again, the uplink and downlink voice break target is exceeded in most scenarios, though mainly in the case of peak traffic load on the network.

Is it possible to get a better outcome based on a fixed delay? The fixed delay time could be increased, to help in the roaming and peak load cases. Choosing a value of 400ms would seem to bring all of the roaming scenarios, except the verst worst case, within the target. However, when the delay value exceeds the transit time of the INVITE then the voice breaks begin when the INVITE arrives at UE-B and end either when the 200OK arrives, or when the re-tune is complete.
In the case of the baseline non-roaming scenario the effect of the 400ms delay would be to actually increase the voice break to around 360ms. Unfortunately there doesn’t appear to be any value to apply for delaying the Handover Command that would result in the performance targets for voice break being achieved in all cases. A value of around 250ms (based on these performance figures) is probably the optimimum.
Conclusion

Figures for the baseline uplink and downlink voice breaks seems to confirm earlier analyses that there are performance issues, in particular in the case of roaming scenarios and when there is significant load on the network. Some reduction of the break is possible through tuning of the temporal relationship of the INVITE and Handover Command by applying a delay in sending the latter, but the roaming scenarios are still an issue.

Unless it is concluded that the roaming scenarios are not a concern then we believe that a solution is required in Release 10.
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