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1 Introduction
In RAN#80 meeting, a SID (RP-181456 [1]) has been approved to study on RAN-centric data collection and utilization for NR. According to SID, one of the objectives is to study the use case and collection mechanism for NR MDT. In this contribution, we would like to provide some high-level considerations on support of MDT in NR taking the experiences from LTE MDT into account.
2 Inherit general principles from LTE MDT
MDT has been used in commercial network to identify and analyse coverage issues, e.g. poor coverage and over shooting. In field trial, by collecting massive RLF reports via MDT, the time consumed to detect the network problems is shortened from 3 months to 4 days and the consistency is more than 88% compared with traditional drive test. Therefore, it is recommended that NR can inherit some general principles of the LTE MDT.
Proposal 1: General principles for LTE MDT in TS 37.320 is taken as baseline. The TP R2-1901938 can be captured in TR 37.816.
There are two modes for MDT: logged MDT and immediate MDT. Logged MDT is to collect measurements from RRC idle mode UEs whereas immediate MDT is performed only for RRC connected UEs. 

Both logged and immediate MDT should be supported for NR MDT. LTE MDT can be the baseline, but taking into account NR new features, some new measurements need to be defined and collected and moreover the MDT procedure may need to be improved.
Since RRC connection is suspended for RRC_INACTIVE UE and UE behaviour is similar with RRC_IDLE mode UE, it is straightforward to support logged MDT for RRC_INACTIVE mode UE.

Proposal 2: Both logged and immediate MDT should be supported for NR MDT. Logged MDT is applicable for RRC_IDLE and RRC_INACTIVE mode UE. Immediate MDT is applicable for RRC_CONNECTED mode UE.
LTE management based and signalling based trace procedure can be reused in NG-RAN MDT, but studies are needed for CU-DU split, CP-UP separation architecture and MR-DC, e.g., how to send the MDT measurement configuration to the RAN node and how to collect the measurements from different nodes.

Proposal 3: Studies are needed for CU-DU split, CP-UP separation architecture and MR-DC. 

Today more and more data traffic is generated within buildings and more calls are made from indoor than outdoor. The indoor data traffic now accounts for around 60%-70% of the total volume. Thus the indoor measurement report from MDT is very important from network planning and optimisation point of view. 

To make MDT more effective indoors, in Rel-15 a LTE WI has been approved and completed to support Bluetooth/WLAN measurement collection in LTE MDT. The field trial of this feature shows high accuracy for indoor MDT positioning. In order to guarantee the performance for NR MDT indoor, we propose to also introduce Bluetooth/WLAN measurement collection specified in LTE MDT for NR. Other mechanisms to enhance indoor MDT can also be studied.

Proposal 4: Indoor MDT is added in TR 37.816 as a use case for MDT. 
Proposal 5: R15 Bluetooth/WLAN measurement collection for MDT is a solution for indoor MDT. Other mechanisms/measurements to enhance indoor MDT can also be studied.
3 Improvement on NR MDT

Our network maintenance benefits from MDT a lot. However, during the operation of commercial network, we still found some limitations for LTE MDT. We would like to share our considerations on improvement for NR MDT. 
1. RAN initiated MDT

Both management-based MDT and signalling based MDT are initiated by OAM. It is an important tool for network maintenance to perform coverage hole detection, QoS verification, etc.
However, OAM initiated MDT is not efficient enough and has such kind of limitations:
· RAN cannot require UE measurement and location information for fast RRM, mobility and beam management purpose whenever it needed. For instance, gNB may adjust beam direction or width parameters based on UE’s location information and measurements. Without supporting RAN initiated MDT, RAN can only collect measurements and location information after OAM or CN initiates MDT procedure.
· The current procedure depending on OAM initiating is still time consuming, which sets limitation on network self-optimization function. It consists of following 3 steps: 1) OAM or CN sends MDT collection signalling to task eNB; 2) eNB collects measurement results and delivers them to OAM or CN; 3) Network maintenance staffs perform network adjustment according to the measurements and location information. 
We propose RAN can initiate MDT to acquire measurements and location information. There are many use cases where it is beneficial for RAN to be measurements and location aware. If measurements and location of UE are known by gNB, these inputs can help the beam former in projection of wide or narrow or number of beams required. Other use case would be for SON, RRM and mobility decisions.
Proposal 6: NG-RAN can initiate MDT even without trace from OAM or CN.
2. Power insensitive UEs
Considering there may be multiple kinds of UEs, e.g. smart phones, vehicular UE and so on. Some kinds of UEs, i.e. Vehicular UEs, are not sensitive to power consumption. These kinds of UE may be willing to perform additional MDT measurements for purpose of network maintenance if a proper reward is provided by operator. Therefore, it is proposed that power insensitive UE is allowed to perform additional MDT measurements.

Proposal 7: Power insensitive UE is allowed to perform additional MDT measurements.
3. Sensor data collection
Nowadays, mobile terminal is becoming more and more powerful. Multiple sensors are attached on the terminal, e.g. digital compass, gyroscope, barometer etc. If available, these sensors can be collected to achieve orientation and altitude in addition to location. Orientation and altitude information is beneficial for mobility management and beam adjustment.

Proposal 8: Sensor data can be collected for MDT to achieve orientation and altitude, e.g., digital compass, gyroscope, barometer.
4 Conclusions

In this paper, we share some considerations on general principles for MDT. Proposals are as follows:
Proposal 1: General principles for LTE MDT in TS 37.320 is taken as baseline. The TP R2-1901938 can be captured in TR 37.816.
Proposal 2: Both logged and immediate MDT should be supported for NR MDT. Logged MDT is applicable for RRC_IDLE and RRC_INACTIVE mode UE. Immediate MDT is applicable for RRC_CONNECTED mode UE.
Proposal 3: Studies are needed for CU-DU split, CP-UP separation architecture and MR-DC. 

Proposal 4: Indoor MDT is added in TR 37.816 as a use case for MDT. 

Proposal 5: R15 Bluetooth/WLAN measurement collection for MDT is a solution for indoor MDT. Other mechanisms/measurements to enhance indoor MDT can also be studied.

Proposal 6: NG-RAN can initiate MDT even without trace from OAM or CN.
Proposal 7: Power insensitive UE is allowed to perform additional MDT measurements.
Proposal 8: Sensor data can be collected for MDT to achieve orientation and altitude, e.g., digital compass, gyroscope, barometer.
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