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1
Introduction

Minimization of drive test (MDT) is an important use case in the SI “Study on RAN-centric data collection and utilization for LTE and NR”. Logged MDT for NR has been discussed, and the procedures of LTE MDT are adopted as the baseline of NR MDT. In NR, there are some different features need to be further considered. In this contribution, we further discuss the measurement configuration and reporting for logged MDT, and provide our views.
2
Discussion
From the use case perspective, MDT can be classified into two main types: management based MDT and signalling based MDT. management based MDT is initiated without targeting a specific UE by the management based trace function from OAM, and signalling based MDT is initiated towards a specific UE by the signaling trace activation messages from CN nodes. Both management based MDT and signalling based MDT can be either logged MDT or immediate MDT.
For logged MDT, network sends LoggedMeasurementConfiguration message to UE in RRC Connected as shown in Figure 1, this message is used to transfer configuration parameters for Logged MDT. The logged configuration parameters consist of logging duration, logging interval and etc. 
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Figure 1 MDT measurement configuration for Logged MDT

After receiving the MDT configuration from the network in connected mode, the UE collects measurements and continues logging according to the logged measurement configuration in RRC_IDLE/INACTIVE. Upon UE restarting the RRC connection, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to report the measurements.
UE collects MDT measurements and continues logging until UE memory reserved for MDT is full. In this case the UE stops logging, stops the log duration timer and starts the 48 hour timer. A release operation for logged measurement configuration in the UE is realized only by configuration replacement when the configuration is overwritten or by configuration clearance in case a duration timer stopping or expiration condition is met.
It should be noted that in LTE the MDT configuration to UE does not contain any specific measurements; Therefore, UE could choose to record any of the measurements that defined in TS 37.320 if these measurements are available.
Observation 1: The current procedure is UE logged and report the measurements defined in TS 37.320 if the measurements are available. 
In LTE, Logged MDT have to support the measurements include DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells, RSSI measurement by UE and RTT measurement by UE. In NR, Logged MDT is supported by RRC_INACTIVE and RRC_IDLE UE model. LTE MDT measurements/failures consists the baseline for NR MDT, and apply the Logged MDT configuration, logged measurements and reporting procedures to RRC_INACTIVE state. In the meanwhile, NR logged MDT measurements quantities should consider both cell level and beam level measurements and report, beam RSRP/RSRQ of the best beam of camped cell could be included in logged MDT report. To support sensor data network, except location and time information, UE can collect uncompensated barometric pressure measurement, UE speed and UE orientation in a global coordinate system if the information are available. 
Increasing the number of measurements requires more memory, when the memory reserved for the logged measurement information becomes full, the UE shall stop the duration timer, T330, and perform the same actions as performed upon expiry of T330, i.e., the UE shall release the configuration and the UE is allowed to discard the stored logged measurements 48 hours after the expiry of the timer. 
In NR, Logged MDT may have to log more measurements than LTE, this may lead to memory becomes full and some useful logged measurements discarded. On the other hand, NR networks of various operators will suffer different coverage problems, and the measurements operators require to perform network optimization could be distinct. Even for one operator, the measurements it expects may vary with the time and location. Considering the limited memory, it would be beneficial for the UE to only log the measurements that operators are interesting in. Based on those reasons, we propose network configures UE what measurements to log and report.

Observation 2: In NR, Logged MDT may have to log more measurements than LTE, this may lead to memory becomes full and some useful measurements were not logged.
Observation3: Operators may demand different measurements at different time and location to perform network optimization and UEs may log and report some measurements that are not interested in by operator at that time/location for network optimization.
According to the network’s demand for MDT measurements, it decided a useful MDT measurement list, and indicates UE what measurements to log and report by configuration a MDT measurement list. When the UE in IDLE mode, it first check whether the collect measurements category is in the configured MDT measurement list before log. If the collect measurements category is in the configured MDT measurement list, the UE logged and report those measurements according to the existing process. If the collect measurements category is not in the configured MDT measurement list, the UE does not log those measurements, this is beneficial for reducing the MDT measurements stored by the UE. In order to reduce the battery consumption of the UE, MDT does not impose UE to perform additional measurements. Therefore, if the measurements in the configured MDT measurement list are not available, the UE just does not report those measurements.
Proposal 1: RAN2 considers allowing network to configure UE what measurements to logged and report.
Proposal 2: UE logged and report the measurements in the configured MDT measurement list if these measurements are available.
To support network configure UE what measurements to log and report, the configured MDT measurement list information can be added and transfer in LoggedMeasurementConfiguration message.
Proposal 3: A configured MDT measurement list can be added and transfer in LoggedMeasurementConfiguration message.
3
Conclusion
In this contribution, we discuss the logged measurement configuration. Observations and proposals are listed as below,
Observation 1: The current procedure is UE logged and report the measurements defined in TS 37.320 if the measurements are available. 
Observation 2: In NR, Logged MDT may have to log more measurements than LTE, this may lead to memory becomes full and some useful measurements were not logged.
Observation3: Operators may demand different measurements at different time and location to implement network optimization and UEs may log and report some measurements that are not interested in by operator at that time/location for network optimization.
Proposal 1: RAN2 considers allowing network to configure UE what measurements to logged and report.

Proposal 2: UE logged and report the measurements in the configured MDT measurement list if these measurements are available.

Proposal 3: A configured MDT measurement list can be added and transfer in LoggedMeasurementConfiguration message.
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