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Introduction
During RAN2#108 meeting in Reno [1], several details associated to the immediate MDT report contents and the logged MDT report contents were agreed. In this contribution, we discuss the changes in the configuration options compared to LTE and discuss the possible open issues related to such configuration options. 
[bookmark: _Ref178064866]Discussion
Immediate MDT
Things that are like 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}.

It has been agreed 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.
Things that are different from LTE
RS Type in periodical and event driven measurement reporting
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][bookmark: _Toc29909026][bookmark: _Toc29909063]In NR, RAN configures the UE with SSB or CSI-RS for periodical and A2 event reporting configurations while being in RRC CONNECTED mode.
Beam level measurements inclusion in periodical and A2 event reporting
As part of the reporting configuration, the RAN can configure the UE to include or exclude the L3 filtered beam level measurements as part of the measurement reports. This is controlled via the inclusions of includeBeamMeasurements flag in reportConfigNR. This is applicable for both event driven measurement reporting and periodical measurement reporting. When the RAN wants the UE to include the beam level measurements, the includeBeamMeasurements flag is set to true and reportQuantityRS-Indexes, maxNrofRS-IndexesToReport are configured to indicate which beam level measurement quantity needs to be reported and how many such beams should be reported.  
1. [bookmark: _Toc29909027][bookmark: _Toc29909064]In NR, RAN configures the UE with includeBeamMeasurements flag in reportConfigNR, to enable or disable the beam level reporting for the CONNECTED mode measurement reporting.
1. [bookmark: _Toc29909028][bookmark: _Toc29909065]In NR, RAN configures the UE with reportQuantityRS-Indexes and maxNrofRS-IndexesToReport in reportConfigNR, to indicate which beam level measurement quantity needs to be reported and how many such beams should be reported.  
reportOnLeave for A2 event
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: _Toc29909029][bookmark: _Toc29909066]In NR, RAN can configure reportOnLeave as part of the A2 measurement event.
Based on the above, the new features introduced in NR that affects the immediate MDT related M1 configurations are rsType, includeBeamMeasurements and reportOnLeave in reporting configurations. Therefore, we propose to send an LS to SA5 to ensure that they take these parameters into account while finalizing their MDT configuration work.
1. [bookmark: _Toc4486314][bookmark: _Toc4486339][bookmark: _Toc4486359][bookmark: _Toc4486508][bookmark: _Toc29909033][bookmark: _Toc29909070][bookmark: _Toc29909173]Send the LS [2] to SA5 to inform about the possibility of configuring rsType, includeBeamMeasurements, reportQuantityRS-Indexes, maxNrofRS-IndexesToReport and reportOnLeave as part of the immediate MDT configuration in NR related to M1 measurement. 
Logged MDT
It has been agreed that the logged MDT report contains the beam level measurements as well. This has been captured in the running RRC specification handled in [3]. 
LogMeasReport-r16 ::=				SEQUENCE {
	absoluteTimeStamp-r16				AbsoluteTimeInfo-r16,
	traceReference-r16					TraceReference-r16,
	traceRecordingSessionRef-r16		OCTET STRING (SIZE (2)),
	tce-Id-r16							OCTET STRING (SIZE (1)),
	logMeasInfoList-r16					LogMeasInfoList-r16,
	logMeasAvailable-r16				ENUMERATED {true}				OPTIONAL,
	logMeasAvailableBT-r16				ENUMERATED {true}				OPTIONAL,
	logMeasAvailableWLAN-r16			ENUMERATED {true}				OPTIONAL,
	...
}

LogMeasInfoList-r16 ::=		SEQUENCE (SIZE (1..maxLogMeasReport-r16)) OF LogMeasInfo-r16

LogMeasInfo-r16 ::=		SEQUENCE {
	locationInfo-r16					LocationInfo-r16			OPTIONAL,
	relativeTimeStamp-r16				INTEGER (0..7200),
	servCellIdentity-r16				CGI-InfoNR,
	measResultServingCell-r16			MeasResultServingCell-r16,
	measResultNeighCells-r16			SEQUENCE {
		measResultNeighCellListNR			MeasResultList2NR-r16		OPTIONAL,
		measResultNeighCellListEUTRA		MeasResultList2EUTRA-r16	OPTIONAL,
	},
	anyCellSelectionDetected-r16		ENUMERATED {true}			OPTIONAL
}

MeasResultServingCell-r16 ::=                        SEQUENCE {
	physCellId                              PhysCellId				OPTIONAL,
	resultsSSB-Cell                         MeasQuantityResults		OPTIONAL,
	resultsSSB		                        SEQUENCE{
			best-ssb-Index                          SSB-Index,
			best-ssb-Results                        MeasQuantityResults		OPTIONAL,
			number-of-good-ssb					INTEGER (1..maxNrofSSBs)	OPTIONAL,
}			OPTIONAL,
	...
}

The maximum number of SSBs that can be transmitted by a cell is dependent on the carrier frequency in which the cell is operating on (4/8/64 in low/mid/high frequencies). However, the actual number of SSBs to be transmitted is up to the implementation. In low frequencies, wherein the propagation losses are similar to that of LTE deployments, the number of SSBs transmitted by a cell is expected to be similar to that of LTE deployments i.e., just one SSB. This will reduce the control signal overhead without sacrificing the coverage requirements. 
1. [bookmark: _Toc29909030][bookmark: _Toc29909067]In low frequencies, the network might broadcast only one SSB to limit the control signal overhead without sacrificing the coverage requirements.
In deployments wherein the network is broadcasting only one SSB per cell, if the UE is configured with logged MDT then the UE stores both the cell level and the beam (SSB) level measurements. This is unnecessary as the cell level measurement is the same as the beam level measurement and also the number-of-good-ssb is at most one. 
1. [bookmark: _Toc29909031][bookmark: _Toc29909068]In a deployment with a single SSB per cell, the inclusion of beam level measurement does not add any value and increases the MDT report size unnecessarily.
This issue is not existent in the immediate MDT as the RRM measurement report used to configure the immediate MDT related A2 event reporting or periodical reporting has the possibility to turn off the beam level measurement reporting via includeBeamMeasurements flag in reportConfigNR.
1. [bookmark: _Toc29909032][bookmark: _Toc29909069]Network can control the beam level measurement inclusion/exclusion in the immediate MDT measurements via includeBeamMeasurements flag in reportConfigNR.
Therefore, it is beneficial for the OAM to have control over whether the UE should log the beam level measurements or not for the logged MDT as well. When the UE is in an area with low-mid frequency deployments with a single SSB transmission then the UE can be configured to not include any beam level measurements. However, if there are neighbor frequencies (e.g., mmW frequencies) wherein there can be multi SSB transmissions or if the low-mid frequency deployments include multi-SSB transmissions, then the UE can be configured to include beam level measurements as well.
1. [bookmark: _Toc29909034][bookmark: _Toc29909071][bookmark: _Toc29909174]Include an indicator in the logged MDT configuration that configures the UE regarding whether the UE shall include the beam level measurements in the logged MDT report or not.
Conclusion
In section 2 we made the following observations:
Observation 1	In NR, RAN configures the UE with SSB or CSI-RS for periodical and A2 event reporting configurations while being in RRC CONNECTED mode.
Observation 2	In NR, RAN configures the UE with includeBeamMeasurements flag in reportConfigNR, to enable or disable the beam level reporting for the CONNECTED mode measurement reporting.
Observation 3	In NR, RAN configures the UE with reportQuantityRS-Indexes and maxNrofRS-IndexesToReport in reportConfigNR, to indicate which beam level measurement quantity needs to be reported and how many such beams should be reported.
Observation 4	In NR, RAN can configure reportOnLeave as part of the A2 measurement event.
Observation 5	In low frequencies, the network might broadcast only one SSB to limit the control signal overhead without sacrificing the coverage requirements.
Observation 6	In a deployment with a single SSB per cell, the inclusion of beam level measurement does not add any value and increases the MDT report size unnecessarily.
Observation 7	Network can control the beam level measurement inclusion/exclusion in the immediate MDT measurements via includeBeamMeasurements flag in reportConfigNR.

Based on the discussion in section 2 we propose the following:
Proposal 1	Send the LS [2] to SA5 to inform about the possibility of configuring rsType, includeBeamMeasurements, reportQuantityRS-Indexes, maxNrofRS-IndexesToReport and reportOnLeave as part of the immediate MDT configuration in NR related to M1 measurement.
Proposal 2	Include an indicator in the logged MDT configuration that configures the UE regarding whether the UE shall include the beam level measurements in the logged MDT report or not.
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Appendix – CR for 38.331 associated to logged MDT configuration changes

–	LoggedMeasurementConfiguration
The LoggedMeasurementConfiguration message is used to perform logging of measurement results while in RRC_IDLE or RRC_INACTIVE. It is used to transfer the logged measurement configuration for network performance optimisation.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
LoggedMeasurementConfiguration message
-- ASN1START
-- TAG-LOGGEDMEASUREMENTCONFIGURATION-START

LoggedMeasurementConfiguration-r16 ::=   SEQUENCE {
    criticalExtensions                      CHOICE {
        loggedMeasurementConfiguration            LoggedMeasurementConfiguration-r16-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

LoggedMeasurementConfiguration-r16-IEs ::=       SEQUENCE {
	traceReference-r16				TraceReference-r16,
	traceRecordingSessionRef-r16	OCTET STRING (SIZE (2)),
	tce-Id-r16						OCTET STRING (SIZE (1)),
	absoluteTimeInfo-r16			AbsoluteTimeInfo-r16,
	areaConfiguration-r16			AreaConfiguration-r16			OPTIONAL,	--Need R
	plmn-IdentityList-r16			PLMN-IdentityList3-r16			OPTIONAL,	--Need R
	bt-NameList-r16					BT-NameListConfig-r16					OPTIONAL, 	--Need R
	wlan-NameList-r16				WLAN-NameListConfig-r16				OPTIONAL, 	--Need R
[bookmark: OLE_LINK25]	sensor-NameList-r16			Sensor-NameListConfig-r16		OPTIONAL, 	--Need R,
	loggingDuration-r16				LoggingDuration-r16,
    reportType                                  CHOICE {
        periodical                                  LoggedPeriodicalReportConfig,
        eventTriggered                              LoggedEventTriggerConfig
    },
    includeBeamMeasurements-r16                     BOOLEAN,

}

LoggedPeriodicalReportConfig ::=                  SEQUENCE {
	loggingInterval-r16				LoggingInterval-r16
}

LoggedEventTriggerConfig ::=						SEQUENCE {
	eventType-r16					EventType-r16,
	loggingInterval-r16				LoggingInterval-r16
}

EventType-r16 ::=        CHOICE {
    outOfCoverage			BOOLEAN,
	eventA2                                     SEQUENCE {
        a2-Threshold                                MeasTriggerQuantity,
        hysteresis                                  Hysteresis,
        timeToTrigger                               TimeToTrigger
    },
   	...
}

-- TAG-LOGGEDMEASUREMENTCONFIGURATION-STOP
-- ASN1STOP

	LoggedMeasurementConfiguration field descriptions

	absoluteTimeInfo
Indicates the absolute time in the current cell.

	areaConfiguration
Used to restrict the area in which the UE performs measurement logging to cells broadcasting either one of the included cell identities or one of the included tracking area codes/ frequencies.

	eventType
The value outOfCoverage indicates the UE to perform logging of measurements when the UE enters any cell selection state, and the value eventA2 indicates the UE to perform logging of measurements when the triggering condition as configured in the event is met.

	plmn-IdentityList
Indicates a set of PLMNs defining when the UE performs measurement logging as well as the associated status indication and information retrieval i.e. the UE performs these actions when the RPLMN is part of this set of PLMNs.

	tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [x4].

	traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [x4].

	reportType
Parameter configures the type of MDT configuration, specifically Periodic MDT conifguraiton or Event Triggerd MDT.



