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1. Introduction
For the ongoing study item on LTE mobility [1], the performance results have been presented in [2]-[9]. Based on the results so far, this paper presents a summary of the current status.  The common aspect of these results is that when the parameters are set to trigger rapid measurement reports, the failure rates can be reduced under normal mobility environments, at the cost of more signalling load and handovers. Further, under scenarios where the mobility procedures are stressed, it can be seen that there is degradation in performance and there is some potential for improvement.
2. Discussion
2.1
Choice of configurable parameter settings

Results are presented in [7]-[9] with a variety of RRC configurable parameter settings. It is shown that under challenging environments, setting of rapid measurement report triggers reduces the number of handover failures. Such rapid triggers include setting the time-to-trigger (TTT) to 0ms, and the reporting offset to 1dB. However, such settings come at two costs.
Increase in handover rate: As the results in [7]-[9] show, setting of rapid triggers causes an increase in the rate of handovers, sometimes to an average inter-handover duration of 2s. This is a cause of concern because 

(1) Handovers cause extra over the air signalling load,

(2) Handovers increase the backhaul usage due to transfer of buffers between cells (e.g. for AM bearers such as TCP),

(3) A handover is likely to result in a few dropped packets (for UM bearers such as VoIP). 

While there is an unavoidable trade-off between the handover rate and the handover failure rate, a robust system design should attempt to deliver low failure rates across a range of targeted handover rates.
Loss of robustness: Tuning of network parameters at different cell locations, and for different UEs depending on the mobility individual mobility environments is difficult to accomplish in a reliable manner. For the above reason, it is desirable to have robust performance not only at the optimal parameter settings, but rather throughout a range of settings. 
2.2 Cell preparation on the network side
It was noted during discussion in RAN1#56, that the preparation of multiple cells for handover improves mobility performance. The cell preparation methods used by the network depend on the reception of measurement reports, and as shown in [7], [9] the loss of the UL measurement report is possible in challenging mobility environments.

Since the details of the cell preparation procedures are part of RAN2 and RAN3 specifications, it is desirable to request RAN2 and RAN3 input on this issue. 
3. Conclusion

We presented the current status of the mobility evaluation, and also suggested some next steps as part of the study.

Proposal 1: Given the sensitivity of the failure rates to configurable parameters, further study the costs of setting aggressive measurement triggers, in terms of increased handover rates and measurement report rates.
Proposal 2: Given the important role of cell preparation techniques used by the network, request RAN2 and RAN3 to provide input on these techniques. 

4. Appendix 

The following tables illustrate the link between number of handovers and the handover failure rates.
Hexagonal Layout case, speed 30kmph, 50% loading (QC results, based on [7])
	
	Number of RLF with failed recovery
	Number of RLF with successful recovery
	Avg. time between handovers

	TTT=0ms, Offset=1dB
	0 (0% of calls)
	10 (of 20 calls)
	1.9s

	TTT=200ms, Offset=1dB
	4 (of 20 calls)
	34 (of 20 calls)
	3.9s


Manhattan case, speed 30kmph (Nokia results, based on [9])
	
	UL failures
	DL failures
	Avg. time between handovers

	TTT=0ms, Offset=1dB
	0.7% failures per minute
	3% failures per minute
	2.8 seconds

	TTT=200ms, Offset=1dB
	20% failures per minute
	3% failures per minute
	7.0s
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