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Introduction
In RAN2#105 meeting [1], it was agreed to include MDT for NR and some of the measurements to be included as part of the MDT contents are also agreed.  It has been agreed to include several of the LTE like measurements (M1, M2, etc.) as part of the MDT report and it is agreed to have LTE as the baseline for NR MDT.

Agreements of NR MDT
1	At least the following measurement quantities are required:
⁻	DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells(logged MDT and immediate MDT)
⁻	PHR (immediate MDT)
⁻	Received Interference Power measurement (immediate MDT)
⁻	Data Volume measurement separately for DL and UL(immediate MDT)
⁻	Scheduled IP Throughput for MDT measurement separately for DL and UL(immediate MDT)
⁻	Packet Delay measurement separately for DL and UL(immediate MDT)
⁻	Packet loss rate measurement separately for DL and UL(immediate MDT)
2	The procedures of LTE MDT are the baseline of NR MDT.
- for immediate MDT: The network can collect data with/without the UE involvement in RRC_CONNECTED. For example, the UE can report measurements to the RAN via periodical or event-triggered ways
- for logged MDT: the network sends logged measurement configuration to the UE in connected mode, and then the UE collects measurements 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 send the measurements
- for RLF report and accessibility measurements, UE logs these measurements without the need for prior configuration by the network. Upon UE entering connected state, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements

In this contribution, we discuss the immediate MDT configuration options in LTE and we propose the required changes associated to NR MDT configurations.
[bookmark: _Ref178064866]Discussion
M1 measurement in Immediate MDT in LTE 
In LTE, the immediate MDT is used to collect measurements from the UE and RAN when the UE is in RRC CONNECTED mode. As part of the configuration, the OAM can request for M1 measurements to be collected. M1 measurement refers to RSRP and RSRQ measurements included in immediate MDT as part of the periodic or A2 event based reporting triggers. The MDT configuration sent by the OAM can include either the detailed configurations for logging parameters or just an indication to include RRM based measurements sent by the UE to the OAM. In LTE, the OAM can configure the UE with MDT specific A2 events having the following parameters:

1) Reporting trigger: 
This parameter indicates whether the UE shall be configured with periodical reporting, A2 based event reporting or A2 based periodical reporting.
2) Event threshold for RSRP: 
This parameter indicates that the RSRP is to be used as the measurement report triggering quantity and it indicates the RSRP threshold for event A2 at which the UE shall trigger the measurement report.
3) Event threshold for RSRQ: 
This parameter indicates that the RSRQ is to be used as the measurement report triggering quantity and it indicates the RSRQ threshold for event A2 at which the UE shall trigger the measurement report.
4) Report amount: 
This parameter indicates the number of measurement reports to be sent by the UE as part of the periodical or A2 event based periodical reports. The value range for this field is one of {1, 2, 4, 8, 16, 32, 64, infinity}. 
5) Report interval: 
This indicates the interval between successive measurement report sent by the UE as part of the periodical reporting or A2 based periodical reporting. The value range for this field is one of {120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min}.

All these parameters to be configured by the RAN node are part of the reporting configurations towards the UE. 

1. [bookmark: _Toc3971140][bookmark: _Toc4421411]The MDT configuration in LTE for M1 measurement collection contains one or more of reporting trigger, event threshold RSRP, event threshold RSRQ, report amount and report interval parameters.
1. [bookmark: _Toc3971141][bookmark: _Toc4421412]The OAM configured parameters for M1 measurements are part of reportConfig in LTE.
M1 measurement related aspects in Immediate MDT in NR 
It has been agreed in RAN2#105 meeting [1] that the M1 measurement shall be included in NR and LTE is taken as the baseline. This also implies that the OAM can configure similar parameters like LTE i.e., configuration of reporting trigger, event threshold RSRP, event threshold RSRQ, report amount and report interval parameters are also applicable in NR.
As part of the periodical reporting in NR, the RAN can configure the UE as to whether the SSB or the CSI-RS is used for the measurement reporting as part of the reportConfig. Also, for A2 event the RAN can configure the UE with SSB or CSI-RS.
1. [bookmark: _Toc3971142][bookmark: _Toc4421413]In NR, RAN configures the UE with SSB or CSI-RS for periodical and A2 event reporting configurations.
The SSB based measurement reports indicate the coverage of the cell both in idle/inactive state and connected mode. Therefore, the SSB based event configurations are included as part of the MDT configurations.
1. [bookmark: _Toc4421414]SSB based A2 measurements provide the coverage measurements of both idle and connected mode as the same RS is used in both connected and idle whereas CSI-RS based A2 measurements provide only connected mode coverage measurements.
1. [bookmark: _Toc3825699][bookmark: _Toc3971143][bookmark: _Toc3976452][bookmark: _Toc4486312][bookmark: _Toc4486337][bookmark: _Toc4486357][bookmark: _Toc4486506]Only SSB based A2 event or periodic measurement configurations are included in the MDT configurations.
In addition, the difference between LTE’s A2 event reporting configuration and NR’s A2 event reporting configuration is that in NR the network can request the UE to send a measurement report not only when the UE fulfills the event entering condition but also at event leaving condition. From an OAM point of view, there is a benefit of knowing the when the UE fulfilled the entering condition and when it fulfilled the leaving condition for the A2 event without asking for periodic reporting as increasing the report amount will increase the measurement report overhead. As SA5 is not aware of the changes in the event-A2 configurations in NR compared to LTE, it is proposed to send a LS to SA5 to inform the possibility of including the reportOnLeave as part of MDT configurations associated to M1 measurement.
1. [bookmark: _Toc3971144][bookmark: _Toc3976453][bookmark: _Toc4486313][bookmark: _Toc4486338][bookmark: _Toc4486358][bookmark: _Toc4486507]reportOnLeave is also part of the MDT configurations related to M1 measurement based on A2 event.
1. [bookmark: _Toc4486314][bookmark: _Toc4486339][bookmark: _Toc4486359][bookmark: _Toc4486508]Send the LS [2] to SA5 to inform about the possibility of configuring reportOnLeave as part of the immediate MDT configuration in NR related to M1 measurement. 
Conclusion
In section 2 we made the following observations:
Observation 1	The MDT configuration in LTE for M1 measurement collection contains one or more of reporting trigger, event threshold RSRP, event threshold RSRQ, report amount and report interval parameters.
Observation 2	The OAM configured parameters for M1 measurements are part of reportConfig in LTE.
Observation 3	In NR, RAN configures the UE with SSB or CSI-RS for periodical and A2 event reporting configurations.
Observation 4	SSB based A2 measurements provide the coverage measurements of both idle and connected mode as the same RS is used in both connected and idle whereas CSI-RS based  A2 measurements provide only connected mode coverage measurements.

Based on the discussion in section 2 we propose the following:
Proposal 1	Only SSB based A2 event or periodic measurement configurations are included in the MDT configurations.
Proposal 2	reportOnLeave is also part of the MDT configurations related to M1 measurement based on A2 event.
Proposal 3	Send the LS [2] to SA5 to inform about the possibility of configuring reportOnLeave as part of the immediate MDT configuration in NR related to M1 measurement.
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