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1. Introduction

The work item minimization of drive tests (MDT) with the objective to reduce the operation cost of the network deployment was introduced in RAN # 46. After that RAN2 spent a noticeable time on this topic and various procedures have been discussed. In this contribution, we study issues related to MDT from RAN4 perspective of view, mainly for the logged MDT measurement under the RRC_IDLE state. 
2. Discussion

Under the RRC_IDLE state, based on [1], periodic downlink pilot strength measurement could be triggered for the logged MDT. In order to guarantee the network can make the best use of the benefit of MDT, RAN4 needs to investigate whether MDT related requirements should be defined or not. Another issue is the impact on the UE power consumption. If requirements for the MDT related measurement are defined, they should not give significant negative impact on the UE power consumption. 

2.1 Clarification on terms 
Logged MDT measurement interval is defined in [1] and its value could be multiple of applied DRX cycle length in the RRC_IDLE state [1]. Measurement collection is also defined in [1] which means the time when a UE collects and stores logged MDT measurement result. However the relationship between them is not specified in [1] although intuitively they have identical meaning. To remove ambiguity, the term “measurement collection interval” is used in this contribution.
2.2 Minimum measurement collection interval
Considering the logged MDT measurement, if logged MDT related measurement/collection happens too frequently, it will increase the UE power consumption and require more reservation of the UE memory whereas gives little benefit to the objective of MDT. To minimize the negative impact on the UE power consumption, a general rule is to reuse the measurement results for the RRM since those results are available anyway, as suggested in [1] as well. Based on [2], the measurement period for E-UTRAN RRM measurement for different scenarios under the RRC_IDLE state are listed in the following table:

Table 1 E-UTRAN idle state measurement period for different scenarios
	Serving cell measurement period
	Every DRX cycle

	Intra/Inter E-UTRAN cell measurement period
	1.28s when DRX = 0.32; 0.64 1.28s
	2.56s when DRX = 2.56s

	Inter-RAT measurement period
	5.12s when DRX = 0.32;0.64s
	6.4s when DRX = 1.28s
	7.68s when DRX = 2.56s


Similar values can be found in UTRAN as well whereas the measurement period for the intra/inter frequency UTRAN cell ranges from 0.64s to 5.12s depending on the DRX cycle being applied. For the UTRAN inter RAT measurement, the value of measurement period is from 2.56s to 10.24s [3].
Using E-UTRAN as an example, from table 1, a new sample for the serving cell after filtering will be available per DRX cycle whereas if the intra/inter frequency or inter-RAT RRM measurement are tirggered, the minimum time when a new measurement sample after filtering is available depends on the length of the applied DRX cycle. [1] mentions that the measurement collection interval could be multiple of DRX cycles, however it is still not clear enough to derive a good configuration based on this statement. In order to reduce the duplication of the logged data since it is not efficient, it is better to guarantee as much as possible that a new measurement sample (after filtering) is logged during each measurement collection interval. To achieve it, the measurement collection interval of MDT for a particular E-UTRAN frequency layer or RAT should be equal or larger than that of corresponding RRM measurement period for this particular E-UTRAN frequency layer or RAT.
Moreover, it was agreed within RAN2 that one measurement collection instant will be used to collect all MDT related data, i.e., only one measurement collection interval will be configured for the MDT. One problem is that measurement periods for different purposes (for example intra frequency and inter RAT measurement) may different although same DRX cycle is applied. Using E-UTRAN intra-frequency and inter-RAT measurement when DRX is 1.28s as an example, configuring measurement collection interval is equal or larger than the maximum measurement period between them (6.4s) could guarantee that there is no duplication of the logged MDT data. However some tradeoff (reduction) on this measurement collection interval value may need to be considered in case this value is too long for logged MDT of the intra-frequency measurement. 
Considering the RRM measurement of the serving cell, the measurement happens very frequently when a small DRX (0.32/0.64s) cycle is applied for the serving cell. It is not convincible that recording all these information could provide extra benefit for the objective of MDT since the samples are not well separated in the time domain. An alternative is to make the minimum measurement collection interval the same as that of the intra/inter frequency measurement when DRX cycle is 0.32/0.64s, i.e., the minimum serving cell logged MDT measurement collection interval is 1.28s when DRX cycle is 0.32/0.64s.
Proposal 1: For a particular applied DRX, the measurement collection interval for MDT at least should be equal or larger than the minimum measurement period corresponding to this particular DRX. In addition, when DRX cycle is 0.32/0.64s, the minimum serving cell logged MDT measurement collection interval is 1.28s.
Proposal 2: For a particular applied DRX, the measurement collection interval for MDT could be equal or larger than the maximum measurement period corresponding to this particular DRX. 
3. Conclusion

In this contribution the configuration of the measurement collection interval for the logged MDT measurement under the RRC_IDLE state is analyzed.  Two proposals are provided and it is suggested that those proposals could be considered during the RAN4 MDT study. 
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