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1.
Introduction
In the last #105 meeting, we achieved agreement regarding the MDT as below:
Agreements:

1
For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR. The details about BRSRP/BRSRQ/BSINR for the serving cell and neighbour cells can be further studied.

2
From RAN2 perspective both Management-based MDT & signaling-based MDT can be either Logged MDT or Immediate MDT..

3
For Signaling-based MDT in NR, the user consent is required as in LTE.

In this paper, we provided further views and analysis on NR beam level measurement in immediate MDT based on the agreement achieved in the previous meeting. 
2.
Discussion
2.1
Beam level immediate MDT measurement in NR
As discussed in the last meeting, NR cell level quantity is derived from beam level quantity, and the average value of beams cannot accurately represent the cell coverage [1]. Thus, beam level measurement quantity is also preferred to be reported in NR MDT. In current Rel-15 RRC spec 38.331, the beam level measurement reporting can be both SSB and CSI-RS, and the measurement quantity can be RSRP, RSRQ and SINR. So the beam (both SSB and CSI-RS) quantity reporting is achievable from RAN2 point of view. However, in latest RAN4 spec [1], clause 10, the performance requirements for CSI-RS (RSRP, RSRQ and SINR measurement accuracy) for both FR1 and FR2 are not specified yet. Thus, in order to make the agreement practicably workable, CSI-RS based RSRP, RSRQ, and SINR measurement accuracy in FR1/2 is necessarily to be specified by RAN4 in Rel-16.
Observation1: CSI-RS based RSRP, RSRQ, and SINR measurement requirement is not specified in RAN4 yet.
In LTE, the reporting of cell level quantity (RSRP, RSRQ) can be used for identifying coverage hole, detecting overshooting and interference problem. For the same rationale, the reporting of beam level quantity (RSRP, RSRQ,SINR) is necessary for NR MDT. The beam measurement reporting for both SSB and CSI-RS are layer 3 quantity that is filtered via layer3 filter based on layer 1 filtered beam quantity. For SSB, which is similar with cell concept in LTE, RRM measurement based on SSB is usually triggered for L3 mobility which can be analogously utilized as in LTE. However, for CSI-RS, we do not see necessity to trigger RRM measurement for the sake of L3 mobility. In NR, CSI-RS mobility is more usually conducted by L1L2 beam switching that beam (i.e. CRS-RS) is able to be switched via DCI/MAC CE which is transparent to RRC.

Observation2: There is no necessity to trigger CSI-RS RRM measurement for L3 mobility.  
For SSB, the RRM measurement is usually triggered for L3 mobility, thus TCE can just trace the existing measurement result from gNB.  However, for CSI-RS, we do not see necessity to trigger RRM measurement for L3 mobility usage. Therefore, triggering CSI-RS RRM measurement just for MDT usage is not such reasonable.

Observation3: Triggering CSI-RS RRM measurement just for MDT usage is not preferable.
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Figure 1: beam level immediate MDT measurement in NR
In NR, one prominent characteristic different from LTE is the reporting of L1-RSRP by UCI. We think the gNB can filter the L1-RSRP as like L3 filtering process conducted by UE. The general picture for NR MDT is shown in Figure1 that the SSB level coverage can be covered by L3 SSB measurement reporting, the CSI-RS level beam coverage can be covered by filtering L1-RSRP conducted by gNB, and the cell level coverage can be derived from L3 beam measurement (i.e. SSB/CSI-RS). 

The acquisition of filtered CSI-RS L1-RSRP by gNB can be utilized to accurately calculate UE’s location (RF fingerprint) without GNSS location information (which usually needs user consent). This use case is also quite desirable from operator point of view.

Observation4: The acquisition of filtered CSI-RS L1-RSRP by gNB can be utilized to accurately calculate UE’s location (RF fingerprint) without GNSS location information (which usually needs user consent).

Proposal 1: Introduce filtering L1-RSRP measurement conducted by gNB in immediate MDT measurement. 

3. Conclusion
Based on the agreement we achieved in the previous meeting, this paper provided further views and analysis regarding on the beam-level immediate MDT measurement in NR. The followings are observed and proposed:
Observation1:CSI-RS based RSRP, RSRQ, and SINR measurement requirement is not specified in RAN4 yet.
Observation2: There is no necessity to trigger CSI-RS RRM measurement for L3 mobility.  

Observation3: Triggering CSI-RS RRM measurement just for MDT usage is not preferable.

Observation4: The acquisition of filtered CSI-RS L1-RSRP by gNB can be utilized to accurately calculate UE’s location (RF fingerprint) without GNSS location information (which usually needs user consent).

Proposal 1: Introduce filtering L1-RSRP measurement conducted by gNB in immediate MDT measurement. 
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5 ANNEX (TP for TR 37.816)
6
Measurement quantities, events and faults for collection and utilization 

6.1
General

6.2
Measurement quantities

6.2.1
UE originated measurements
Editor Note: RRM measurement quantities, RLF and access failure information, etc from consenting Ues
6.2.2
gNB measurement
M3: Received Interference Power measurement by gNB, see TS xx.xxx [xx]. This is a cell measurement. One sample is logged each measurement collection period, where one sample corresponds to a measurement period as specified in TS xx.xxx [xx].
M10: collecting filtered L1-RSRP measurement by gNB, see TSxx.xxxx[xx]. This is a per UE measurement. Filtering sampling rate conducted by gNB can be as like L3 filtering conducted by UE.
6.2.3
L2 measurement quantities

Editor Note: these measurements are typically defined in TS 36.314 for LTE
6.2.4
L1 measurement quantities (e.g. Timing Advance in RAR)

6.2.5
Sensor data for UE orientation/altitude to log in addition to location 

Editor Note: e.g., digital compass, gyroscope, barometer
