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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.  
[bookmark: _Hlk3808102]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.
As part of the agreements, it was kept as FFS as to whether the beam level measurements are included in the logged MDT and whether beam level measurements of serving cells are also included in the measurement report or not.FFS:	For Logged MDT, the beam-level RSRP/RSRQ should be included in the measurement logging together with cell-level RSRP/RSRQ. The details about the number of BRSRP/BRSRQ values for the serving cell and neighbour cells can be further studied.


Additionally, in RAN2#105bis meeting, it was agreed that the UE includes the best beam index of the camped cell as part of the logged MDT report.
Agreements:
1	It is supported that best beam index (SSB index) of the camped cell as part of the logged MDT report. Other measurements are FFS.

In this contribution, we further discuss the beam level measurements in detail for both logged and immediate MDT.  
[bookmark: _Ref178064866]Discussion
In NR Rel. 15, radio resource management measurements in layer 3 can be based on SSB or CSI-RS from serving and neighbor cells. The associated measurement reports can be event triggered or periodic/on demand. The L3 measurements can be combined into a cell value, but it is also possible to configure the UE report L3 beam measurements per SSB or CSI-RS as captured in 38.331 Rel. 15, section 5.5.3.1:
	[…]
1>	for each measId included in the measIdList within VarMeasConfig:
[…]
2>	if the reportType for the associated reportConfig is periodical or eventTriggered:
3>	if a measurement gap configuration is setup, or
3>	if the UE does not require measurement gaps to perform the concerned measurements:
4>	if s-MeasureConfig is not configured, or
4>	if s-MeasureConfig is set to ssb-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer 3 filtering, is lower than ssb-RSRP, or
4>	if s-MeasureConfig is set to csi-RSRP and the NR SpCell RSRP based on CSI-RS, after layer 3 filtering, is lower than csi-RSRP:
5>	if the measObject is associated to NR and the rsType is set to csi-rs:
6>	if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:
7>	derive layer 3 filtered beam measurements only based on CSI-RS for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;
6>	derive cell measurement results based on CSI-RS for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;
5>	if the measObject is associated to NR and the rsType is set to ssb:
6>	if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:
7>	derive layer 3 beam measurements only based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;
6>	derive cell measurement results based on SS/PBCH block for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;
5>	if the measObject is associated to E-UTRA:
6>	perform the corresponding measurements associated to neighbouring cells on the frequencies indicated in the concerned measObject;
2>	perform the evaluation of reporting criteria as specified in 5.5.4.



Hence, there are layer 3 beam measurements in Rel. 15 that can be used in the MDT context. We therefore have the following observation:
1. [bookmark: _Toc7444273][bookmark: _Toc7445015]3GPP Rel. 15 L3 beam measurements for radio resource management based on either SSB or CSI-RS can be configured and reported via RRC 
1. [bookmark: _Toc7444274][bookmark: _Toc7445016]The 3GPP Rel 15 L3 beam measurements that can be configured and reported via RRC can be reused for MDT to obtain spatial information 
The spatial information of reported beam IDs and associated reference signal received power can be used together with information about the transmission point location and spatial beam directions to estimate the angle of departure e.g. from the strongest beam of each transmission point the UE, and combining information from multiple cells, it is possible to position the UE based on triangulation. 
1. [bookmark: _Toc7444275][bookmark: _Toc7445017]The existing 3GPP Rel. 15 L3 beam measurements can be used as positioning information in the context of MDT 
With the existing L3 beam measurements via RRC, there is no need to also define reporting of L1-RSRP per beam.
1. [bookmark: _Toc7445018]Existing L3 beam measurements are enough for spatial information, and introducing L1-RSRP measurements per beam is not needed.
Given the discussion and observations in the section, we have the following proposal:
1. [bookmark: _Toc7444276][bookmark: _Toc7445019][bookmark: _Toc7710023]Support only Rel. 15 L3 beam measurements in Rel 16 MDT
Conclusion
In section 2 we made the following observations:
Observation 1	3GPP Rel. 15 L3 beam measurements for radio resource management based on either SSB or CSI-RS can be configured and reported via RRC
Observation 2	The 3GPP Rel 15 L3 beam measurements that can be configured and reported via RRC can be reused for MDT to obtain spatial information
Observation 3	The existing 3GPP Rel. 15 L3 beam measurements can be used as positioning information in the context of MDT
Observation 4	Existing L3 beam measurements are enough for spatial information, and introducing L1-RSRP measurements per beam is not needed.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	Support only Rel. 15 L3 beam measurements in Rel 16 MDT
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