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1. Introduction
In RAN #88-e meeting, the new WID [1] on enhancement of data collection for SON/MDT in NR and EN-DC was agreed. The objective of WID includes the enhancement of MDT as following:

	· Support of data collection for MDT features for identified use cases, including 2-step RACH optimization and leftovers of Rel-16 SON/MDT WI (MDT enhancements and MDT for MR-DC) [RAN2, RAN3, RAN4]

· Enhancement of logged and immediate MDT (including coexistence with IDC) [RAN2, RAN3]
· Enhancement of reporting e.g. RLF and accessibility measurements, Successful Handover reporting [RAN2, RAN3].
· Specification of MDT for MR-DC [RAN2, RAN3, RAN4]


In R16, RAN3 discussed the beam related configuration for immediate MDT. There is no conclusion. In this contribution, we will further discuss it.
2. Discussion
In LTE, the immediate MDT configuration from OAM/CN includes M1 measurement configuration. In R16 NR MDT, RAN3 also agreed to add the M1 measurement configuration for the signalling based immediate MDT. According to the TS 37.320, the M1 measurement in the immediate MDT includes two cases. 

Case 1: Event-triggered measurement reporting according to existing RRM configuration for events A1, A2, A3, A4, A5, A6, B1 or B2. 

Case 2: Periodic, A2 event-triggered, or A2 event triggered periodic measurement reporting according to MDT specific measurement configuration
For case 2, the motivation is to know the signal level that the network provides according to the expected/planned network setting. For example, the different RAN may set different thresholds of event A2 in normal RRM configuration. If the network collects the M1 measurement using the existing RRM configuration, the real coverage of cells may be subject to the different A2 thresholds in the cells. 

Observation 1: For cell level measurement, LTE and NR immediate MDT support to configure dedicated A2 threshold for M1 which is different from the one used for normal RRM purpose.

In NR, the UE measures multiple beams and the beam level measurements result are averaged to derive the cell level quality. In doing so, the UE is configured to consider a subset of the detected beams, i.e. the RAN configures the rule that how to derive the cell quality based on beam measurement.  According to TS 38.331, the UE derives the cell quality based on the rsType, nrofSS-BlocksToAverage, absThreshSS-BlocksConsolidation for SSB based RS, and the nrofCSI-RS-ResourcesToAverage, and absThreshCSI-RS-Consolidation for CSI-RS.

	5.5.3.3
Derivation of cell measurement results

The network may configure the UE to derive RSRP, RSRQ and SINR measurement results per cell associated to NR measurement objects based on parameters configured in the measObject (e.g. maximum number of beams to be averaged and beam consolidation thresholds) and in the reportConfig (rsType to be measured, SS/PBCH block or CSI-RS).

The UE shall:

1>
for each cell measurement quantity to be derived based on SS/PBCH block:

2>
if nrofSS-BlocksToAverage in the associated measObject is not configured; or

2>
if absThreshSS-BlocksConsolidation in the associated measObject is not configured; or

2>
if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:

3>
derive each cell measurement quantity based on SS/PBCH block as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [9];

2>
else:

3>
derive each cell measurement quantity based on SS/PBCH block as the linear power scale average of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation where the total number of averaged beams shall not exceed nrofSS-BlocksToAverage;

2>
apply layer 3 cell filtering as described in 5.5.3.2;

1>
for each cell measurement quantity to be derived based on CSI-RS:

2>
consider a CSI-RS resource to be applicable for deriving cell measurements when the concerned CSI-RS resource is included in the csi-rs-CellMobility including the physCellId of the cell in theCSI-RS-ResourceConfigMobility in the associated measObject;

2>
if nrofCSI-RS-ResourcesToAverage in the associated measObject is not configured; or

2>
if absThreshCSI-RS-Consolidation in the associated measObject is not configured; or

2>
if the highest beam measurement quantity value is below or equal to absThreshCSI-RS-Consolidation:

3>
derive each cell measurement quantity based on applicable CSI-RS resources for the cell as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [9];

2>
else:

3>
derive each cell measurement quantity based on CSI-RS as the linear power scale average of the highest beam measurement quantity values above absThreshCSI-RS-Consolidation where the total number of averaged beams shall not exceed nrofCSI-RS-ResourcesToAverage;

2>
apply layer 3 cell filtering as described in 5.5.3.2.


Following the same requirement to configure the new A2 thresholds in immediate MDT, it is very beneficial to collect beam level radio measurements in MDT and with a uniformed beam-to-cell deriving configurations which may be different from the ones used for normal RRM purpose. 

The reason is because that different cells may set different beam-to-cell deriving configurations in normal RRM configuration. The coverage of a NR cell are different when using different beam-to-cell deriving configurations. The motivation of MDT is to evaluate and detect the coverage issues of the network which is quite different for the purpose of RRM measurements. Using RRM beam-to-cell deriving configurations in MDT data collection may not be able to produce the real coverage of NR cells. 
Also according to the TS 32.421, the operators shall be able to configure the UE measurement types. The coverage of SSB and CSI-RS is different. Therefore it may be also beneficial to know the coverage of SSB based RS, and the coverage of CSI-RS RS.
REQ-MDT-CON-15
The operator shall be able to configure the UE measurement types and events for collection.

Observation 2: It may be beneficial to collect beam level MDT measurements and with a uniformed beam-to-cell deriving configuration different from the one used for normal RRM purpose for both SSB based RS and CSI-RS.

Therefore we think the M1 measurement configuration of immediate MDT should include the configuration rs type, number of beam to average (i.e. nrofSS-BlocksToAverage or nrofCSI-RS-ResourcesToAverage, the absolute threshold for the consolidation of measurement results (i.e. absThreshSS-BlocksConsolidation or absThreshCSI-RS-Consolidation). 

Proposal 1: To add beam related configurations (including rs type, number of beam to average, the absolute threshold for the consolidation of measurement results) in the M1 configuration for immediate MDT.
According to TS 38.331, the network can configure the UE to report the beam results.
	5.5.5.2
Reporting of beam measurement information

For beam measurement information to be included in a measurement report the UE shall:

1>
if reportType is set to eventTriggered:

2>
consider the trigger quantity as the sorting quantity if available, otherwise RSRP as sorting quantity if available, otherwise RSRQ as sorting quantity if available, otherwise SINR as sorting quantity;

1>
if reportType is set to periodical:

2>
if a single reporting quantity is set to true in reportQuantityRS-Indexes;

3>
consider the configured single quantity as the sorting quantity;

2>
else:

3>
if rsrp is set to true;

4>
consider RSRP as the sorting quantity;

3>
else:

4>
consider RSRQ as the sorting quantity;

1>
set rsIndexResults to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes or CSI-RS indexes in order of decreasing sorting quantity as follows:

2>
if the measurement information to be included is based on SS/PBCH block:

3>
include within resultsSSB-Indexes the index associated to the best beam for that SS/PBCH block sorting quantity and if absThreshSS-BlocksConsolidation is included in the VarMeasConfig for the measObject associated to the cell for which beams are to be reported, the remaining beams whose sorting quantity is above absThreshSS-BlocksConsolidation;

3>
if includeBeamMeasurements is configured, include the SS/PBCH based measurement results for the quantities in reportQuantityRS-Indexes set to true for each SS/PBCH block index;

2>
else if the beam measurement information to be included is based on CSI-RS:

3>
include within resultsCSI-RS-Indexes the index associated to the best beam for that CSI-RS sorting quantity and, if absThreshCSI-RS-Consolidation is included in the VarMeasConfig for the measObject associated to the cell for which beams are to be reported, the remaining beams whose sorting quantity is above absThreshCSI-RS-Consolidation;

3>
if includeBeamMeasurements is configured, include the CSI-RS based measurement results for the quantities in reportQuantityRS-Indexes set to true for each CSI-RS index.


Therefore, a further indication for collecting beam level measurement results in M1configuration is also beneficial. This may enable the gNB to configure the UE to report the beam measurement results and report them to TCE. One of the usage of the beam level measurement results is to explore the coverage of the best beam of each NR cell.
Proposal 2: To add an indication for beam level measurements collection in M1 configuration for immediate MDT.
For signalling based immediate MDT, the beam related M1 configuration and indication will be propagated to the gNB from AMF in the existing MDT configuration IE in NGAP. 
For management based immediate MDT, the MDT configuration is specified in TS 32.422.  A LS to SA5 is needed to inform SA5 to complete corresponding works.
Proposal 3: If beam related M1configuration is agreed, send a LS to SA5 to inform the RAN3 agreements.
3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals:
Observation 1: For cell level measurement, LTE and NR Immediate MDT support to configure dedicated A2 threshold for M1 which is different from the one used for normal RRM purpose.

Observation 2: It may be beneficial to collect beam level MDT measurements and with a uniformed beam-to-cell deriving configuration different from the one used for normal RRM purpose for both SSB based RS and CSI-RS.

Proposal 1: To add the beam related configurations (including rs type, number of beam to average, the absolute threshold for the consolidation of measurement results) in the M1 configuration for immediate MDT.
Proposal 2: To add an indication for beam level measurements collection in M1 configuration for immediate MDT.
Proposal 3: If beam related M1configuration is agreed, send a LS to SA5 to inform the RAN3 agreements.
The corresponding CRs are provided in [2] and [3].
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