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Introduction
Alternative 2, Serial Handover, is documented in TS 23.856. The proposal in this alternative is that the RAT handover procedure is initiated after the IMS Service Continuity procedure is completed – in other words, after the 200OK is received by the MSC Server. This differs from the baseline Release 8 SRVCC procedure since in Release 8 the RAT handover is considered to happen in parallel with the IMS Service Continuity procedure.

This alternative has the advantage of being very simple, with no architectural impacts, so the main question remaining is whether it provides significant advantage in terms of voice break time. This contribution attempts to resolve whether it does provide signifinat advantages.
Discussion

Below is a simplified call flow for the Serial Handover case, showing uplink and downlink voice breaks. It is assumed that neither UE is roaming, and that the signalling transit times take their mean values. 
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It would seem from these figures that both the uplink and downlink break times are within the 300ms target, and certainly seem to be better than the baseline non-roaming, mean performance case.

It can be seen that the downlink voice break starts when the last PS downlink media arrives (a relatively short time after the INVITE arrives at UE-B) and so the downlink voice break will be clsoely related to the transit time of the 200OK, added to the re-tune time of UE-A. As the 200OK transit time increases (due to network load and/or roaming scenarios) The downlink break increases as the 200OK transit time increases (due to network load and/or roaming scenarios).

· Non-roaming, mean: Retune: 100 ms, 200OK: 120 ms: Downlink break = 200ms
· Non-roaming, peak: Retune: 150 ms, 200OK: 225 ms: Downlink break = 375ms

· 1-Roaming, mean: Retune: 100 ms, 200OK: 180 ms: Downlink break = 280ms

· 1-Roaming, peak: Retune: 150 ms, 200OK: 360 ms: Downlink break = 510ms

· 2-Roaming, mean: Retune: 100 ms, 200OK: 270 ms: Downlink break = 370ms

· 2-Roaming, peak: Retune: 150 ms, 200OK: 450 ms: Downlink break = 600ms
Based on our performance estimates the downlink break, when mean performance figures are used, may be be ok when one UE is roaming and mean performance of the network is assumed, but there are issues in the other scenarios. 
It is also worth noting that since the MSC Server waits for the 200OK before sending the Handover Command it is likely that the time before completing the handover is extended as compared to the baseline case, and this is a disadvantage of the solution.

Conclusion

We conclude that the perfomance benefit of the Serial Handover alternative may be sufficient to meet the performance requirements in some scenarios, but is insufficient in all scenarios when the network becomes loaded, or if both UE’s are roaming. It also increases the time between the Measurement Report and completion of handover quite significantly (by the round trip delay of the INVITE/200OK) and so may increase the likelihood of dropped calls unless a solution such as pre-handover singalling is agreed.
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