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1
Introduction
In this paper we discuss the QoS impact of service interruptions caused by mobility. We consider that the main benefit that MDT can provide compared with current performance measurements is the correlation of measurement values with UE position and UE mobility. Therefore, we think use cases that need location information are of the highest relevance for MDT, and we argue that this is the case for root cause analysis when UE mobility cause performance degradation.
2
Discussion

An important objective of the QoS verification is to find the root causes for unsatisfactory QoS levels. For this purpose the measured QoS should be correlated with different factors that have an impact on the QoS. One aspect that is particularly difficult to verify without MDT is the QoS impact of mobility and handovers. 
Radio link failures and handover failures are reported by the RLF report, which could be used to estimate the QoS impact if the RLF reports are correlated with the MDT data. However, also successful handovers cause short service outages which the user notices as lower throughput and higher delay. The severity depends on how frequent handovers are, how long the handover process lasts, and also if the handover occurs later or earlier than necessary so that the UE is served by a bad cell for a longer period than necessarily. 
Using signalling based immediate mode MDT, the throughput reductions during handovers would be captured by the MDT measurements and it will be useful to correlate this with information about the handover process. MDT could be used to identify when mobility is the root cause of QoS problems and find problematic areas where the handover parameters may need to be improved. 
A good indication on how much a handover affects the user experienced QoS would be the service interruption time, which may vary for example due to retransmissions of HO command or RACH. The time required for a handover could be estimated in the source cell as the time between sending the HO command until receiving the context release from the target cell, but this would not reflect the processing time in the target before the context release message is sent. It could also be estimated by the target eNB as the time between sending the HO request acknowledgement until the UE has connected to the target cell. 

Alternatively, UE measurements can be used to measure the time between detaching from the source cell and attaching to the target cell. The UE can potentially provide additional information that would help identify the problem in more detail.
Another parameter that may be relevant for this optimization is an estimate of the UE speed, since it has a direct impact on handover performance. It may also be used directly for network optimization, for example if it is detected that high speed UEs are handed over to an unsuitable cell, the cell coverage could be changed to avoid that high speed users enters. For this purpose the UE mobility state estimate could be used or the network could make an estimate based on the UE history list. However, these are not very accurate estimates. Therefore, speed estimation based on the UE location and speed information from MDT would be a better alternative.
The speed information is already available from MDT; the observation here is that it can be useful to combine it with additional information on the service interruption time. 

Based on the analysis above we think that this use case has a clear benefit of including the location and speed information from MDT. The measurements can be used for root cause analysis and parameter optimization. Since it also seems possible to implement with limited complexity we believe it should be included in Rel-11 MDT.
Proposal 1:  We kindly recommend RAN2 to consider mobility related measurements such as the service interruption time for MDT.
3 Conclusion

We conclude that detection and trouble shooting of mobility related performance problems could benefit from measurements including location information. Therefore, we believe this is a good use case to consider for MDT, for example by some method of measuring the interruption time during handover. 
Proposal 1:  We kindly recommend RAN2 to consider mobility related measurements such as the service interruption time for MDT.
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