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1	Introduction
The reporting of serving cell measurement results in the early measurement report was discussed at the RAN2#112e meeting based on contributions.
There was however no conclusion on the issue with serving cell reporting in NR at the meeting and it is therefore still FFS:
RAN2 understanding is that serving frequency is not reported as part of early measurements when serving frequency is part of early measurement configuration. Serving cell is reported separately.
FFS if there are issues with serving cell reporting (see R2-2010023)
This contribution discusses the issues related to reporting of serving cell measurements for early measurements and includes a Text Proposal to solve the issues.
[bookmark: _Ref178064866]2	Discussion
2.1	Serving cell measurement results in 38.331
In 38.331, early measurement results for NR cells are reported in MeasResultIdleNR-r16, which contains a single entity of serving cell measurements (for the PCell) and an optional list of measurement results for neighbouring NR frequencies/cells (for CA and/or DC).
MeasResultIdleNR-r16 ::=  SEQUENCE {
    measResultServingCell-r16 SEQUENCE {
        rsrp-Result-r16           RSRP-Range                            OPTIONAL,
        rsrq-Result-r16           RSRQ-Range                            OPTIONAL,
        resultsSSB-Indexes-r16    ResultsPerSSB-IndexList-r16           OPTIONAL
    },
    measResultsPerCarrierListIdleNR-r16 SEQUENCE (SIZE (1.. maxFreqIdle-r16)) OF MeasResultsPerCarrierIdleNR-r16    OPTIONAL,
    ...
}

The early measurement configuration for a neighbouring NR frequency (in MeasIdleCarrierNR-r16) includes, among others, the measurement quantities (reportQuantities) as well as the beam level measurements/reports (BeamMeasConfigIdle-NR-r16) to be applied for that frequency. These parameters can thus be configured individually per frequency.
MeasIdleConfigSIB-r16 ::= SEQUENCE {
    measIdleCarrierListNR-r16       SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierNR-r16          OPTIONAL,     -- Need S
    measIdleCarrierListEUTRA-r16    SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierEUTRA-r16       OPTIONAL,     -- Need S
    ...
}

MeasIdleConfigDedicated-r16 ::= SEQUENCE {
    measIdleCarrierListNR-r16       SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierNR-r16          OPTIONAL,     -- Need N
    measIdleCarrierListEUTRA-r16    SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierEUTRA-r16       OPTIONAL,     -- Need N
    measIdleDuration-r16            ENUMERATED{sec10, sec30, sec60, sec120, sec180, sec240, sec300, spare},
    validityAreaList-r16            ValidityAreaList-r16            OPTIONAL,     -- Need N
    ...
}

[…skipped parts…]

MeasIdleCarrierNR-r16 ::=        SEQUENCE {
    carrierFreq-r16                  ARFCN-ValueNR,
    ssbSubcarrierSpacing-r16         SubcarrierSpacing,
    frequencyBandList                MultiFrequencyBandListNR       OPTIONAL,  -- Need R
    measCellListNR-r16               CellListNR-r16                 OPTIONAL,  -- Need R
    reportQuantities-r16             ENUMERATED {rsrp, rsrq, both},
    qualityThreshold-r16             SEQUENCE {
        idleRSRP-Threshold-NR-r16        RSRP-Range                     OPTIONAL,  -- Need R
        idleRSRQ-Threshold-NR-r16        RSRQ-Range                     OPTIONAL   -- Need R
    }                                                               OPTIONAL,  -- Need R
    ssb-MeasConfig-r16               SEQUENCE {
        nrofSS-BlocksToAverage-r16          INTEGER (2..maxNrofSS-BlocksToAverage)                            OPTIONAL,   -- Need S
        absThreshSS-BlocksConsolidation-r16 ThresholdNR                 OPTIONAL,   -- Need S
        smtc-r16                            SSB-MTC                     OPTIONAL,   -- Need S
        ssb-ToMeasure-r16                   SSB-ToMeasure               OPTIONAL,   -- Need S
        deriveSSB-IndexFromCell-r16         BOOLEAN,
        ss-RSSI-Measurement-r16             SS-RSSI-Measurement         OPTIONAL    -- Need S
    }                                                               OPTIONAL,  -- Need S
    beamMeasConfigIdle-r16           BeamMeasConfigIdle-NR-r16      OPTIONAL,  -- Need R
    ...
}

[…skipped parts…]

BeamMeasConfigIdle-NR-r16  ::=   SEQUENCE {
    reportQuantityRS-Indexes-r16     ENUMERATED {rsrp, rsrq, both},
    maxNrofRS-IndexesToReport-r16    INTEGER (1.. maxNrofIndexesToReport),
    includeBeamMeasurements-r16      BOOLEAN
}

The procedure in 38.331, 5.7.8.2a however includes that the serving cell measurements are derived and stored once for each neighbouring NR frequency for which the UE performs (and stores) measurements. This is not the intended behaviour and it would mean that the serving cell measurements then (for each frequency) are derived and stored according to the configured reportQuantities for that specific frequency.
From 38.331, 5.7.8.2a:
	[…skipped parts…]
2>	if the VarMeasIdleConfig includes the measIdleCarrierListNR and the SIB1 contains idleModeMeasurementsNR:
3>	for each entry in measIdleCarrierListNR within VarMeasIdleConfig that contains ssb-MeasConfig:
4>	if UE supports carrier aggregation or NR-DC between serving carrier and the carrier frequency and subcarrier spacing indicated by carrierFreq and ssbSubCarrierSpacing within the corresponding entry:
5>	perform measurements in the carrier frequency and subcarrier spacing indicated by carrierFreq and ssbSubCarrierSpacing within the corresponding entry;
5>	if the reportQuantities is set to rsrq:
6>	consider RSRQ as the cell sorting quantity;
5>	else:
6>	consider RSRP as the cell sorting quantity;
5>	if the measCellListNR is included:
6>	consider cells identified by each entry within the measCellListNR to be applicable for idle/inactive measurement reporting;
5>	else:
6>	consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to be applicable for idle/inactive measurement reporting;
5>	for all cells applicable for idle/inactive measurement reporting and for the serving cell, derive cell measurement results for the measurement quantities indicated by reportQuantities;
5>	store the derived cell measurement results as indicated by reportQuantities for the serving cell within measResultServingCell in the measReportIdleNR in VarMeasIdleReport;
5>	store the derived cell measurement results as indicated by reportQuantities for cells applicable for idle/inactive measurement reporting within measResultsPerCarrierListIdleNR in the measReportIdleNR in VarMeasIdleReport in decreasing order of the cell sorting quantity, i.e. the best cell is included first, as follows:
6>	if qualityThreshold is configured:
7>	include the measurement results from the cells applicable for idle/inactive measurement reporting whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThreshold;
6>	else:
7>	include the measurement results from all cells applicable for idle/inactive measurement reporting;
5>	if beamMeasConfigIdle is included in the associated entry in measIdleCarrierListNR, for each cell in the measurement results:
6>	derive beam measurements based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in TS 38.215 [9];
6>	if the reportQuantityRS-Indexes is set to rsrq:
7>	consider RSRQ as the beam sorting quantity;
6>	else:
7>	consider RSRP as the beam sorting quantity;
6>	set resultsSSB-Indexes to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes in order of decreasing beam sorting quantity as follows:
7>	include the index associated to the best beam for the sorting quantity and if absThreshSS-BlocksConsolidation is included, the remaining beams whose sorting quantity is above absThreshSS-BlocksConsolidation;
6>	if the includeBeamMeasurements is set to true:
[bookmark: _Hlk61207957]7>	include the beam measurement results as indicated by reportQuantityRS-Indexes;
	[…skipped parts…]

The serving cell measurements will however only be reported once to the network since they can only be included once in the MeasResultIdleNR-r16. It is not clear though what the reported serving cell measurement results then should be based on since it depends on which MeasIdleCarrierNR-r16 configuration (i.e. for which neighbouring NR frequency) that is used. Should the serving cell measurement results be based on the configuration for the first neighbouring frequency for which the UE derives and stores measurement results? Or the configuration for the last frequency? In the email discussion [AT111-e][221][DCCA] it was commented by one company that “The motivation for the current EMR procedure is to e.g. not force the UE to derive RSRQ for the serving cell if RSRQ is not to be derived for any measured carrier.”. This would however mean that the UE would instead need to check the configuration for all the NR neighbouring frequencies and combine them, in order to determine how to derive and store the serving cell measurement results. It is thus ambiguous what results that the UE should include for the serving cell in the early measurement report. This should be corrected so that it is clear what serving cell measurement results that the UE shall include in the early measurement report.
[bookmark: _Toc61537696][bookmark: _Toc61550348]In NR Rel-16, the serving cell measurement results are included only once in the early measurement report. It is however ambiguous what results that the UE should include for the serving cell in the report.
[bookmark: _Toc61537704][bookmark: _Toc61550356]The early measurement procedure in 38.331, 5.7.8.2a should be clear on what configuration that is used for reporting of serving cell measurement results.

In 38.133 it is specified that the UE shall measure both RSRP and RSRQ level of the serving cell. The UE will thus have both reporting quantities available and be capable of reporting both. As discussed in section 2.2 below, the UE will always need to include both RSRP and RSRQ results in early measurement reports that are sent in LTE. It is thus most straightforward to include both RSRP and RSRQ results for the serving cell measurements in NR as well.
From 38.133, 4.4.2.3
4.4.2.3	Measurements on serving cell
The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in clause 4.2.2.2 and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements of the serving cell to higher layers, with measurement accuracy as specified in [38.133]
[bookmark: _Toc61537705][bookmark: _Toc61550357]The NR early measurement report should include both RSRP and RSRQ measurements for the serving cell.

2.2	Inclusion of serving cell measurement results in LTE Rel-15
In the Rel-15 LTE euCA, early measurement results were reported with measResultListIdle-r15, which is a list of MeasResultIdle-r15 (one per neighbouring frequency that is reported):
MeasResultListIdle-r15	::= SEQUENCE (SIZE (1..maxIdleMeasCarriers-r15)) OF MeasResultIdle-r15

MeasResultIdle-r15	::= SEQUENCE {
	measResultServingCell-r15					SEQUENCE {
		rsrpResult-r15					RSRP-Range,
		rsrqResult-r15					RSRQ-Range-r13
	},
	measResultNeighCells-r15		CHOICE {
		measResultIdleListEUTRA-r15		MeasResultIdleListEUTRA-r15,
		...
	}																	OPTIONAL,
	...
}

As can be seen, the measurement results for the serving cell were included within MeasResultIdle-r15. This is obviously a mistake since it means that the same serving cell measurement results need to be repeated once for each reported neighbouring frequency. The corresponding procedure in 36.331, 5.6.20.2 then included that also the serving cell measurements were stored for each neighbouring E-UTRA frequency that was stored for reporting, thus mapping to the implementation in the message.
As can be seen in section 2.1 above this repetition of serving cell results for each reported NR frequency has been avoided in the message implementation in NR Rel-16.
In LTE Rel-15 there is no specific configuration of what measurements to perform or what to report for the serving cell in the idle mode measurements. It can however be noted that the serving cell measurement results always include both RSRQ and RSRP measurement results in LTE since they both are mandatory parameters.
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc61537697][bookmark: _Toc61550349]In E-UTRA Rel-15, there was a mistake in the message implementation for early measurement reporting, leading to that the serving cell measurement results are repeated for each neighbouring frequency. The corresponding procedure in 36.331, 5.6.20.2 then follows this implementation.
[bookmark: _Toc61537698][bookmark: _Toc61550350]In E-UTRA early measurements, the UE always reports both RSRP and RSRQ for the serving cell.

2.3	Serving cell measurement results for MR-DC
With the introduction of early measurements for MR-DC in Rel-16 the UE may also be configured to measure and report on another RAT than the one where it is camping. A UE that is camping in E-UTRA can thus perform early measurements on NR frequencies for a quick setup of (NG)EN-DC at RRC setup/resume and a UE in NR can perform early measurements on E-UTRA frequencies for a quick setup of NE-DC at RRC setup/resume. Just as for measurements for CA or inter-frequency DC, the early measurements should then include results both for the serving cell and the neighbouring frequencies/cells, even if only measurements for the other RAT are included. This is supported by the messages/IEs in both 36.331 and 38.331 in Rel-16, where the measResultsPerCarrierListIdleNR-r16 is optional in MeasResultIdleNR-r16 so that the MeasResultIdleNR-r16 can include only the serving cell measurement results, and measResultNeighCells-r15 is optional in MeasResultIdle-r15 so that only the serving cell measurements could be reported (for E-UTRA).
However, according to the corresponding procedures (36.331, 5.6.20.2 and 38.331, 5.7.8.2a) the serving cell measurements are only derived and stored as part of the procedure for early measurements of neighbouring frequencies for the same RAT (E-UTRA or NR, respectively). This is not the intention but another result of that the implementation from E-UTRA Rel-15 is reused, where the serving cell results are reported as part of the reporting for neighbouring frequencies in the same RAT. Thus, if a UE that is camping in E-UTRA only has early measurements for NR neighbouring frequencies (i.e. only for (NG)EN-DC), the serving cell measurements will therefore not at all be derived and stored in the early measurement report according to the procedure. They will thus be missing in the early measurement report for (NG)EN-DC setup that is sent to the network. The same issue occurs if a UE camping in NR only has early measurements for E-UTRA neighbouring frequencies (i.e. only for NE-DC), where the serving cell measurements then will be missing in the early measurement report for NE-DC setup that is sent to the network.
The procedures should be corrected so that the serving cell measurement results are included in these cases.
[bookmark: _Toc61537699][bookmark: _Toc61550351]The procedure in 36.331 leads to that serving cell measurement results will be missing in early measurement reports for (NG)EN-DC.
[bookmark: _Toc61537700][bookmark: _Toc61550352]The procedure in 38.331 leads to that serving cell measurement results will be missing in early measurement reports for NE-DC.
[bookmark: _Toc61537706][bookmark: _Toc61550358]The procedure in 36.331, 5.6.20.2 should be corrected so that serving cell measurements are derived and stored (and thus later reported) even if the early measurement report only includes NR neighbouring measurements for (NG)EN-DC configuration.
[bookmark: _Toc61537707][bookmark: _Toc61550359]The procedure in 38.331, 5.7.8.2a should be corrected so that serving cell measurements are derived and stored (and thus later reported) even if the early measurement report only includes E-UTRA neighbouring measurements for NE-DC configuration.
2.4	Beam level reporting for NR serving cell measurements
As can be seen in section 2.1 above the NR serving cell measurements in measResultServingCell-r16 also optionally includes the resultsSSB-Indexes-r16, i.e. beam level measurement results. There is however no specific configuration for those beam level measurements for the serving cell. In the early measurement configuration there is a beam level configuration per neighbouring NR frequency, in beamMeasConfigIdle-r16, which includes what measurement quantities to use for the beam measurements, a maximum number of beams to report and an indication whether to include beam measurement results according to the configured measurement quantities. There is however no configuration for beam level measurements and reporting for the serving cell. It is therefore ambiguous whether the UE should report beam level measurements for the serving cell and, in that case, how they should be reported. This needs to be corrected.
It can be noted that in a typical case, the serving cell (where the UE is camping) is on a lower frequency band on FR1 whereas the configured early measurements are for CA/DC candidates on higher frequencies, typically on FR2. As an example, up to 64 beams are supported on FR2 whereas only 4 or 8 beams are supported on FR1. The configuration of beam level measurements would therefore typically differ between the serving cell and the configured neighbouring NR frequencies and it would thus not be relevant to reuse the beam level configuration for a neighbouring frequency for the serving cell.
It can also be noted that in case a UE is configured with early measurements only for NE-DC, i.e. with no neighbouring NR frequencies, there would not be any beam level measurement configuration available at all.
[bookmark: _Toc61537701][bookmark: _Toc61550353]There is no beam level configuration for the NR serving cell measurements. It is thus ambiguous whether the UE should report beam level measurements for the serving cell and, in that case, how they should be reported.
[bookmark: _Toc61537702][bookmark: _Toc61550354]The requested NR beam level measurements/reports are typically different for different frequencies, especially between frequencies on FR1 and FR2.
[bookmark: _Toc61537703][bookmark: _Toc61550355]In a typical case the serving cell is on FR1 whereas the neighbouring NR frequencies that are configured for early measurements are on FR2.
There is thus a need to define how the UE should derive and report beam level measurement for the serving cell. We can identify the following options:
A. [bookmark: _Hlk61442747]Introduce a specific configuration for serving cell beam level measurements in the early measurement configuration.
B. In case the UE should report beam level measurements for the serving cell, the network includes a configuration for the serving frequency (with beamMeasConfigIdle-r16) in measIdleCarrierListNR-r16. The UE then only includes beam level reporting for the serving cell if there is a configuration for the serving frequency with beamMeasConfigIdle-r16. In that case the included beamMeasConfigIdle-r16 then contains the configuration to use for deriving and reporting the corresponding beam level measurements together with absThreshSS-BlocksConsolidation-r16 in ssb-MeasConfig-r16.
C. The UE includes a beam level report for the serving cell if beamMeasConfigIdle-r16 is configured for any of the neighbouring NR frequencies, and correspondingly includes the corresponding measurement results per beam if includeBeamMeasurements-r16 is set for any of those neighbouring NR frequencies. The configuration corresponding to maxNrofRS-IndexesToReport-r16 and absThreshSS-BlocksConsolidation-r16 for the serving cell is then based on the corresponding parameters for cell (re)selection for the serving frequency in SIB2, nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation.
Options A and B both enable a specific configuration for beam level reporting for the serving cell/frequency. Since option A would require updates to ASN.1 (since a new field would need to be introduced in the early measurement configuration) it should preferably be avoided at this stage. Option B instead reuses the existing early measurement configuration structure, by configuring one of the available MeasIdleCarrierNR-r16 for the serving frequency, and therefore only impacts the procedure, which anyway needs to be corrected. It has however the drawback that one MeasIdleCarrierNR-r16 would need to be used for the serving frequency in order to have beam level measurements configured for the serving cell.
Option C means that other configuration is used for the UE to determine whether to send any beam level report (with or without beam measurement results) for the serving cell, as well as configuration for number of beams and threshold values. To include beam level reports and measurements for the serving cell based on whether it is configured for the configured neighbouring NR frequencies could make sense. However, to introduce a relation between the early measurement reporting and the cell reselection configuration in SIB2 should preferably be avoided. We therefore tend to prefer option B since it provides the possibility to specifically configure the beam level reporting for the serving cell without the need for ASN.1 changes and without impacting other configuration parameters. We thus propose:
[bookmark: _Toc61537708][bookmark: _Toc61550360]The UE includes beam level reporting for the serving cell only if there is a configuration for the serving frequency, which includes beamMeasConfigIdle, in measIdleCarrierListNR in VarMeasIdleConfig. In that case the reporting is based on the corresponding configuration in beamMeasConfigIdle. 
[bookmark: _Ref189046994]3	Text Proposal
It is proposed to introduce the below text proposals in 3.1 and 3.2 to TS 38.331 and 36.331, respectively. 
[bookmark: _Toc61537709][bookmark: _Toc61550361]The text proposals in sections 3.1 and 3.2 should be introduced in TS 38.331 and 36.331, respectively.

3.1	Text proposal for 38.331 v16.3.1
Beginning of changes
[bookmark: _Toc60776987][bookmark: _Toc60867768]5.7.8.2a	Performing measurements
When performing measurements on NR carriers according to this clause, the UE shall derive the cell quality as specified in 5.5.3.3 and consider the beam quality to be the value of the measurement results of the concerned beam, where each result is averaged as described in TS 38.215 [9].
While in RRC_IDLE or RRC_INACTIVE, and T331 is running, the UE shall:
1>	perform the measurements in accordance with the following:
2>	if the VarMeasIdleConfig includes the measIdleCarrierListEUTRA and the SIB1 contains idleModeMeasurementsEUTRA:
3>	for each entry in measIdleCarrierListEUTRA within VarMeasIdleConfig:
4>	if UE supports NE-DC between the serving carrier and the carrier frequency indicated by carrierFreqEUTRA within the corresponding entry:
5>	perform measurements in the carrier frequency and bandwidth indicated by carrierFreqEUTRA and allowedMeasBandwidth within the corresponding entry;
5>	if the reportQuantitiesEUTRA is set to rsrq:
6>	consider RSRQ as the sorting quantity;
5>	else:
6>	consider RSRP as the sorting quantity;
5>	if the measCellListEUTRA is included:
6>	consider cells identified by each entry within the measCellListEUTRA to be applicable for idle/inactive mode measurement reporting;
5>	else:
6>	consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to be applicable for idle/inactive measurement reporting;
5>	for all cells applicable for idle/inactive measurement reporting, derive measurement results for the measurement quantities indicated by reportQuantitiesEUTRA;
5>	store the derived measurement results as indicated by reportQuantitiesEUTRA within the measReportIdleEUTRA in VarMeasIdleReport in decreasing order of the sorting quantity, i.e. the best cell is included first, as follows:
6>	if qualityThresholdEUTRA is configured:
7>	include the measurement results from the cells applicable for idle/inactive measurement reporting whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThresholdEUTRA;
6>	else:
7>	include the measurement results from all cells applicable for idle/inactive measurement reporting;
2>	if the VarMeasIdleConfig includes the measIdleCarrierListNR and the SIB1 contains idleModeMeasurementsNR:
3>	for each entry in measIdleCarrierListNR within VarMeasIdleConfig that contains ssb-MeasConfig:
4>	if UE supports carrier aggregation or NR-DC between serving carrier and the carrier frequency and subcarrier spacing indicated by carrierFreq and ssbSubCarrierSpacing within the corresponding entry:
5>	perform measurements in the carrier frequency and subcarrier spacing indicated by carrierFreq and ssbSubCarrierSpacing within the corresponding entry;
5>	if the reportQuantities is set to rsrq:
6>	consider RSRQ as the cell sorting quantity;
5>	else:
6>	consider RSRP as the cell sorting quantity;
5>	if the measCellListNR is included:
6>	consider cells identified by each entry within the measCellListNR to be applicable for idle/inactive measurement reporting;
5>	else:
6>	consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to be applicable for idle/inactive measurement reporting;
5>	for all cells applicable for idle/inactive measurement reporting and for the serving cell, derive cell measurement results for the measurement quantities indicated by reportQuantities;
5>	store the derived cell measurement results as indicated by reportQuantities for the serving cell within measResultServingCell in the measReportIdleNR in VarMeasIdleReport;
5>	store the derived cell measurement results as indicated by reportQuantities for cells applicable for idle/inactive measurement reporting within measResultsPerCarrierListIdleNR in the measReportIdleNR in VarMeasIdleReport in decreasing order of the cell sorting quantity, i.e. the best cell is included first, as follows:
6>	if qualityThreshold is configured:
7>	include the measurement results from the cells applicable for idle/inactive measurement reporting whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThreshold;
6>	else:
7>	include the measurement results from all cells applicable for idle/inactive measurement reporting;
5>	if beamMeasConfigIdle is included in the associated entry in measIdleCarrierListNR, for each cell in the measurement results:
6>	derive beam measurements based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in TS 38.215 [9];
6>	if the reportQuantityRS-Indexes is set to rsrq:
7>	consider RSRQ as the beam sorting quantity;
6>	else:
7>	consider RSRP as the beam sorting quantity;
6>	set resultsSSB-Indexes to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes in order of decreasing beam sorting quantity as follows:
7>	include the index associated to the best beam for the sorting quantity and if absThreshSS-BlocksConsolidation is included, the remaining beams whose sorting quantity is above absThreshSS-BlocksConsolidation;
6>	if the includeBeamMeasurements is set to true:
7>	include the beam measurement results as indicated by reportQuantityRS-Indexes;
2>	derive cell measurement results for the serving cell for RSRP and RSRQ;
2>	store the derived cell measurement results for RSRP and RSRQ for the serving cell within measResultServingCell in the measReportIdleNR in VarMeasIdleReport.
2>	if the VarMeasIdleConfig includes the measIdleCarrierListNR and it contains an entry with carrierFreq set to the value of the serving frequency:
3>	if beamMeasConfigIdle is included in the associated entry, for the serving cell:
4>	derive beam measurements based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in TS 38.215 [9];
4>	if the reportQuantityRS-Indexes is set to rsrq:
5>	consider RSRQ as the beam sorting quantity;
4>	else:
5>	consider RSRP as the beam sorting quantity;
4>	set resultsSSB-Indexes to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes in order of decreasing beam sorting quantity as follows:
5>	include the index associated to the best beam for the sorting quantity and if absThreshSS-BlocksConsolidation is included, the remaining beams whose sorting quantity is above absThreshSS-BlocksConsolidation;
4>	if the includeBeamMeasurements is set to true:
5>	include the beam measurement results as indicated by reportQuantityRS-Indexes;
NOTE 1:	The fields s-NonIntraSearchP and s-NonIntraSearchQ in SIB2 do not affect the idle/inactive UE measurement procedures. How the UE performs idle/inactive measurements is up to UE implementation as long as the requirements in TS 38.133 [14] are met for measurement reporting.
NOTE 2:	The UE is not required to perform idle/inactive measurements on a given carrier if the SSB configuration of that carrier provided via dedicated signaling is different from the SSB configuration broadcasted in the serving cell, if any.
NOTE 3:	How the UE prioritizes which frequencies to measure or report (in case it is configured with more frequencies than it can measure or report) is left to UE implementation.
End of changes
3.2	Text proposal for 36.331 v16.3.0
Beginning of changes
[bookmark: _Toc39926404][bookmark: _Toc46480785][bookmark: _Toc46482019][bookmark: _Toc46483253][bookmark: _Toc60863622]5.6.20.2	Performing measurements
When performing measurements on NR carriers according to this clause, the UE shall derive the cell quality as specified in 5.5.3.3 and consider the beam quality to be the value of the measurement results of the concerned beam, where each result is averaged as described in TS 38.215 [89].
While in RRC_IDLE or RRC_INACTIVE, and T331 is running, the UE shall:
1>	perform the measurements in accordance with the following:
2>	if the SIB2 contains idleModeMeasurements, for each entry in measIdleCarrierListEUTRA within VarMeasIdleConfig:
3>	if UE supports carrier aggregation between serving carrier and the carrier frequency and bandwidth indicated by carrierFreq and allowedMeasBandwidth within the corresponding entry;
4>	perform measurements in the carrier frequency and bandwidth indicated by carrierFreq and allowedMeasBandwidth within the corresponding entry;
NOTE 1:	The fields s-NonIntraSearch in SystemInformationBlockType3 do not affect the idle/inactive measurement procedures. How the UE performs the idle/inactive measurements is up to UE implementation as long as the requirements in TS 36.133 [16] are met for measurement reporting.
4>	if the reportQuantities is set to rsrq:
5>	consider RSRQ as the sorting quantity;
4>	else:
5>	consider RSRP as the sorting quantity;
4>	if the measCellList is included:
5>	consider cells identified by each entry within the measCellList to be applicable for idle /inactive measurement reporting;
4>	else:
5>	consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to be applicable for idle/inactive measurement reporting;
4>	for all cells applicable for idle/inactive measurement reporting and for the serving cell, derive measurement results for the measurement quantities indicated by reportQuantities;
4>	store the derived measurement result as indicated by reportQuantities for the serving cell within measResultServingCell in the measReportIdle in VarMeasIdleReport;
4>	store the derived measurement results as indicated by reportQuantities for cells applicable for idle/inactive measurement reporting within measResultNeighCells in the measReportIdle in VarMeasIdleReport in decreasing order of the sorting quantity, i.e. the best cell is included first, as follows:
5>	if qualityThreshold is configured:
6>	include the measurement results from the cells applicable for idle/inactive measurement reporting whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThreshold;
5>	else:
6>	include the measurement results from all cells applicable for idle/inactive measurement reporting;
2>	if the SIB2 contains idleModeMeasurementsNR and VarMeasIdleConfig includes the measIdleCarrierListNR:
3>	for each entry in measIdleCarrierListNR within VarMeasIdleConfig that contains ssb-MeasConfig:
4>	if UE supports (NG)EN-DC between serving carrier and the carrier frequency and subcarrier spacing indicated by carrierFreqNR and subCarrierSpacingSSB within the corresponding entry:
5>	perform measurements in the carrier frequency and subcarrier spacing indicated by carrierFreqNR and subCarrierSpacingSSB within the corresponding entry;
5>	if the reportQuantitiesNR is set to rsrq:
6>	consider RSRQ as the cell sorting quantity;
5>	else:
6>	consider RSRP as the cell sorting quantity;
5>	if the measCellListNR is included:
6>	consider cells identified by each entry within the measCellListNR to be applicable for idle/inactive measurement reporting;
5>	else:
6>	consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to be applicable for idle/inactive measurement reporting;
5>	for all cells applicable for idle/inactive measurement reporting, derive the cell measurement results for the measurement quantities indicated by reportQuantitiesNR;
5>	store the derived measurement results as indicated by reportQuantitiesNR within the measReportIdleNR in VarMeasIdleReport in decreasing order of the cell sorting quantity, i.e. the best cell is included first, as follows:
6>	if qualityThresholdNR is configured:
7>	include the measurement results from the cells applicable for idle/inactive measurement reporting whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThresholdNR;
6>	else:
7>	include the measurement results from all cells applicable for idle/inactive measurement reporting;
5>	if beamMeasConfigIdle is included in the associated entry in measIdleCarrierListNR, for each cell in the measurement results:
[bookmark: _Hlk39920502]6>	derive beam measurements based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-IndexNR, as described in TS 38.215 [89];
6>	if the reportQuantityRS-IndexNR is set to rsrq:
7>	consider RSRQ as the beam sorting quantity;
6>	else:
7>	consider RSRP as the beam sorting quantity;
6>	set resultRS-IndexList to include up to maxReportRS-Index SS/PBCH block indexes in order of decreasing sorting quantity as follows:
7>	include the index associated to the best beam for the sorting quantity and if threshRS-Index is included, the remaining beams whose sorting quantity is above threshRS-Index;
6>	if the reportRS-IndexResultsNR is set to true:
7>	include the beam measurement results as indicated by reportQuantityRS-IndexNR;
2>	derive measurement results for the serving cell for RSRP and RSRQ;
2>	store the derived cell measurement results for RSRP and RSRQ for the serving cell within measResultServingCell in the measReportIdle in VarMeasIdleReport;
NOTE 2:	The UE is not required to perform idle/inactive measurements on a given carrier if the SSB configuration of that carrier provided via dedicated signaling is different from the SSB configuration broadcasted in the serving cell, if any.
NOTE 3:	How the UE prioritizes which frequencies to measure or report (in case it is configured with more frequencies than it can measure or report) is left to UE implementation.
End of changes
Conclusion
In the previous sections we made the following observations: 
Observation 1	In NR Rel-16, the serving cell measurement results are included only once in the early measurement report. It is however ambiguous what results that the UE should include for the serving cell in the report.
Observation 2	In E-UTRA Rel-15, there was a mistake in the message implementation for early measurement reporting, leading to that the serving cell measurement results are repeated for each neighbouring frequency. The corresponding procedure in 36.331, 5.6.20.2 then follows this implementation.
Observation 3	In E-UTRA early measurements, the UE always reports both RSRP and RSRQ for the serving cell.
Observation 4	The procedure in 36.331 leads to that serving cell measurement results will be missing in early measurement reports for (NG)EN-DC.
Observation 5	The procedure in 38.331 leads to that serving cell measurement results will be missing in early measurement reports for NE-DC.
Observation 6	There is no beam level configuration for the NR serving cell measurements. It is thus ambiguous whether the UE should report beam level measurements for the serving cell and, in that case, how they should be reported.
Observation 7	The requested NR beam level measurements/reports are typically different for different frequencies, especially between frequencies on FR1 and FR2.
Observation 8	In a typical case the serving cell is on FR1 whereas the neighbouring NR frequencies that are configured for early measurements are on FR2.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The early measurement procedure in 38.331, 5.7.8.2a should be clear on what configuration that is used for reporting of serving cell measurement results.
Proposal 2	The NR early measurement report should include both RSRP and RSRQ measurements for the serving cell.
Proposal 3	The procedure in 36.331, 5.6.20.2 should be corrected so that serving cell measurements are derived and stored (and thus later reported) even if the early measurement report only includes NR neighbouring measurements for (NG)EN-DC configuration.
Proposal 4	The procedure in 38.331, 5.7.8.2a should be corrected so that serving cell measurements are derived and stored (and thus later reported) even if the early measurement report only includes E-UTRA neighbouring measurements for NE-DC configuration.
Proposal 5	The UE includes beam level reporting for the serving cell only if there is a configuration for the serving frequency, which includes beamMeasConfigIdle, in measIdleCarrierListNR in VarMeasIdleConfig. In that case the reporting is based on the corresponding configuration in beamMeasConfigIdle.
Proposal 6	The text proposals in sections 3.1 and 3.2 should be introduced in TS 38.331 and 36.331, respectively.
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