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1 Introduction
In RAN#80 meeting, a SID (RP-181456) 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 Discussion

Inherit RAN procedures from LTE MDT
MDT has been used in commercial network to identify and analyze 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. So it is highly recommended that NR can inherit most of the LTE MDT features. The procedure of configuration and reporting can be reused.

Proposal 1: The procedure of configuration and reporting mechanism can be reused for NR MDT.

Although our network maintenance benefits from MDT a lot, during the operation of commercial network, we still found some limitations for LTE MDT. We would like to share our lessons here.
Trace-based MDT is not so efficient
In LTE, MDT is triggered by trace procedure. The advantage for existing trace signalling based MDT is that it enables OAM or CN to collect MDT data. Operator can perform network maintenance based on the collected data. 
However, this procedure is not so effective in some cases. Network maintenance relying on trace based MDT is still time consuming, i.e. it consists of following 3 steps: 1) OAM or CN sends MDT collection signalling to eNB; 2) eNB collects measurement results and delivers them to OAM or CN; 3) network maintenance staffs perform network adjustment according to the measurements. In addition, RAN can not initiate the MDT collection whenever it needed. RAN performs the measurement collection only after OAM or CN initiates trace signalling. Such kind of restriction limits RAN from fast network self-optimization function.
Therefore, we propose that RAN can initiate MDT procedure to collect measurement results which are utilized by RAN to perform fast RRM and SON.
Proposal 2: RAN initiated MDT for NR is supported.
Poor performance for indoor scenario
Today more and more data traffic are 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. However, legacy MDT doesn’t play an effective role in indoor environments due to the low location accuracy.
Accurate location information is crucial for MDT, because operators need to identify the place where the measurement was performed but inaccurate locations reporting may mislead the network to locate the problem in wrong area. The ways to locate UE in the current MDT specification include RF fingerprint, GNSS location information and UE positioning in E-UTRAN (i.e., A-GNSS, E-CID, etc). RF fingerprint is available for most of the time, but it is not so helpful for the network because the accuracy of this method is around 50 meters. GNSS and UE positioning in E-UTRAN can provide more accurate location information, but they cloud not work well indoors due to the signal loss. Because of that, higher location accuracy is needed for indoor scenarios.
To make MDT more effective indoors, in Rel-15 a 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, as shown in figure 1 and table 1. 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 3: Bluetooth/WLAN measurement collection for MDT should be introduced for NR. Other mechanisms/measurements to enhance indoor MDT can also be studied.
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Figure 1   Deployment of Bluetooth beacons
Table 1     Actual test results of Bluetooth location accuracy

	No.
	mean errors
	std
	remarks
	
	No.
	mean errors
	std
	remarks

	1
	0.028
	0.019
	Good point
	
	19
	7.3
	2.1
	bad point

	2
	0.049
	0.004
	Good point
	
	20
	12.6
	1.2
	bad point

	3
	0.029
	0.024
	Good point
	
	21
	4.4
	1.3
	mid point

	4
	0.037
	0.0013
	Good point
	
	22
	4.9
	0.76
	mid point

	5
	0.028
	0.016
	Good point
	
	23
	12.4
	1.1
	bad point

	6
	0.043
	0.049
	Good point
	
	24
	5.1
	2.1
	mid point

	7
	0.086
	0.088
	Good point
	
	25
	10.6
	0.22
	bad point

	8
	0.070
	0.057
	Good point
	
	26
	5.9
	0.04
	mid point

	9
	0.074
	0.046
	Good point
	
	27
	12.7
	4.1
	bad point

	10
	0.017
	0.002
	Good point
	
	28
	8.8
	0.5
	bad point

	11
	0.083
	0.128
	Good point
	
	29
	5.6
	1.2
	mid point

	12
	0.043
	0.036
	Good point
	
	30
	5.3
	2.3
	mid point

	13
	0.015
	0.012
	Good point
	
	31
	9.4
	2.9
	bad point

	14
	0.125
	0.146
	Good point
	
	32
	6.1
	1.9
	mid point

	15
	0.165
	0.298
	Good point
	
	33
	3.4
	1.6
	mid point

	16
	0.060
	0.039
	Good point
	
	34
	8.7
	0.13
	bad point

	17
	0.044
	0.003
	Good point
	
	35
	11.3
	0.03
	bad point

	18
	0.050
	0.045
	Good point
	
	36
	10.0
	0.008
	bad point

	
	
	
	
	
	37
	7.7
	0.44
	bad point


3 Conclusions

In this paper, we start from the lessons and experiences learn from LTE MDT and provide considerations on support of MDT in NR. Proposals are as follows:
Proposal 1: The procedure of configuration and reporting mechanism can be reused for NR MDT.

Proposal 2: RAN initiated MDT for NR is supported.
Proposal 3: Bluetooth/WLAN measurement collection for MDT should be introduced for NR. Other mechanisms/measurements to enhance indoor MDT can also be studied.
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