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1. Introduction
During RAN2_112e, companies discussed EMR serving cell reporting based on companies contributions, and made the following conclusions, the corresponding discussion can be found in [1], 
· 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 
· Postponed
In this contribution, we further discussed the remaining open issues and shared our views. 
2. Discussion
According to the offline discussion [1] in RAN2_112e meeting, for serving cell measurement and reporting in EMR, several issues have been raised. In this contribution, we discussed those issues one by one:
· Issue 1: Whether the serving frequency must be configured as part of EMR configuration (i.e.measIdleCarrierListNR)?
For EMR measurement, the target measured frequency list can be obtained via dedicated signalling (RRCRelease) or SIB. If the frequency list is received from RRCRelease, the UE remains the list upon cell reselection. If no frequency list is received from RRCRelease, the UE will obtain frequency list from SIB, and keeps updating the list upon cell reselection. 
Based on the discussion in RAN2_112e, some companies commented that the serving frequency must be configured as part of EMR configuration (i.e. included in measIdleCarrierListNR). Otherwise, the UE is unable to obtain e.g. “reportQuantities” and “beamMeasConfigIdle” configurations for serving frequency, thus the UE is unclear how to report measurement results for serving cell (e.g. which quantities? whether to include beam level results or not?).
Technically, the comment makes sense. However, in practice, after UE enters RRC_IDLE/INACTIVE mode, the UE may perform inter-frequency cell reselection. Assuming a UE receives freq1、freq2 and freq3 in measIdleCarrierListNR when the UE is released from Cell 1 (freq1). Once UE re-selects to another inter-frequency cell (freq4), as long as T331 does not expire and the UE is within validity area, the UE is supposed to continue idle/inactive measurement. But when UE is camping on freq4, the serving frequency (freq4) is indeed not part of measIdleCarrierListNR. 
Observation 1:  Even if network includes serving frequency in idle measurement frequency list in RRCRelease, after UE performs inter-frequency cell reselection, the serving frequency may be or may be not included in measIdleCarrierListNR in VarMeasIdleConfig. 
In our understanding, asking network to must include serving frequency in measIdleCarrierListNR is an undesirable restriction. Because considering UE’s movement, network has to include multiple potential serving frequencies in the list, and those frequencies may not be deployed for SCell/PSCell purpose. This would force the UE to measure unnecessary frequencies, and due to the limited number of the list, only few deployed SCell/PSCell frequencies can be included as a result.
Observation 2: From network perspective, considering the UE may perform inter-frequency cell reselection, it is not desirable to include all potential serving frequencies in measIdleCarrierListNR.
Based on TS 38.133, idle and inactive UEs always perform RSRP, RSRQ measurements on serving cell even without reportQuantities configuration. In addition, from network perspective, for fast CA/DC setup, network mainly cares about the measurement results of target inter-frequency and inter-RAT neighbour cells, the measurement results of serving cell, and sorting of serving cell results is not so critical. 
Observation 3:  Based on TS 38.133, IDLE/INACTIVE UEs always perform RSRP, RSRQ measurement on serving cell, and from network perspective, the sorting of serving cell measurement results is not critical to fast CA/DC setup.
So we propose: 
Proposal 1: To allow the configuration that serving frequency is not part of EMR configuration (e.g. measIdleCarrierListNR), and this does not impact UE’s idle/inactive measurements on other EMR inter-frequency and/or inter-RAT frequencies. 
· Issue 2: Which quantity (RSRP, RSRQ) will be used for reporting the serving cell measurements? And how to controll beam level results reporting of serving cell?
The measurement procedure defined in TS 38.331 is given in Annex. So far, the handling of serving cell and NR inter-frequency cells are mixed up in procedures. And the processing of serving cell measurement will be triggered multiple times based on the procedure. In addition, if serving frequency is not present in measIdleCarrierListNR, it is rather unclear how to determine whether beam level reporting is needed or not for the serving cell.
According to TS 38.331, the ASN.1 of NR EMR results is shown as below: 
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,
    ...
}
Since serving cell results are reported separately, there is no need to sorting cell level result for serving cell in EMR report. While for beam level results, it is rely on the configuration of beamMeasConfigIdle, which is per-freq level configured. So to minimize spec impact, we would propose a simple solution for this issue. In details:
· Irrespective of reportQuantities field, UE always reports cell level RSRP and RSRQ results of serving cell in EMR report; 
· Only if serving frequency is part of EMR configuration and beamMeasConfigIdle is configured for serving frequency, the UE reports beam level results of serving cell in EMR report. Otherwise, the UE does not report beam level results of serving cell.  
Proposal 2: For serving cell, UE always report cell level RSRP and RSRQ results in EMR report;
Proposal 3: UE reports beam level results of serving cell only if serving frequency is configured as part of EMR configuration and beamMeasConfigIdle is configured for the frequency.
· Issue 3: Whether UE should measure and report NR serving cell if only E-UTRA frequencies are configured for EMR?
This issue has been discussed last meeting. Technically, it makes sense to report NR serving cell results even if only E-UTRA frequencies are configured for idle/inactive measurements. However, the current text procedure does not support this. So we propose:
Proposal 4: Confirm UE will report serving cell results in EMR report even if only E-UTRA frequencies are configured for EMR. 
For proposal 1~4, the corresponding correction to SPEC is provided in Annex 2.
Proposal 5: Agree the CR in Annex 2.
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  No matter idle measured frequency list is received from RRCRelease or SIBs, after UE performs inter-freq cell reselection, the serving frequency may be or may be not included in measIdleCarrierListNR in VarMeasIdleConfig. 
Observation 2:  Based on TS 38.133, IDLE/INACTIVE UEs always perform RSRP, RSRQ measurement on serving cell, and from network perspective, the sorting of serving cell measurement results is not critical to fast CA/DC setup.
Observation 3: From network perspective, considering the UE may perform inter-frequency cell reselection, it is not desirable to ask network to include all potential serving frequencies in measIdleCarrierListNR.
Proposal 1: To allow the configuration that serving frequency is not part of EMR configuration (e.g. measIdleCarrierListNR), and this does not impact UE’s idle/inactive measurements on other inter-frequency, inter-RAT frequencies. 
Proposal 2: For serving cell, UE always report cell level RSRP and RSRQ results in EMR report;
Proposal 3: UE reports beam level results of serving cell only if serving frequency is configured as part of EMR configuration and beamMeasConfigIdle is configured for the frequency.
Proposal 4: Confirm UE will report serving cell results even if only E-UTRA frequencies are configured for EMR. 
[bookmark: _GoBack]Proposal 5: Agree the CR in Annex 2.
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5. Annex 1
TS 38.133 vg.5.0
1> [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;
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.

6. Annex 2 ---CR
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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 RSRP and RSRQ cell measurement results for the serving cell:
2>	store the derived RSRP and RSRQ cell measurement results for the serving cell within measResultServingCell in the measReportIdleNR in VarMeasIdleReport;
2>	if serving carrier is included in measIdleCarrierListNR, and beamMeasConfigIdle is included in the associated entry for serving carrier, for serving cell measurement results:
3>	derive beam measurements based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in TS 38.215 [9];
3>	if the reportQuantityRS-Indexes is set to rsrq:
4>	consider RSRQ as the beam sorting quantity;
3>	else:
4>	consider RSRP as the beam sorting quantity;
3>	set resultsSSB-Indexes to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes in order of decreasing beam sorting quantity as follows:
4>	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;
3>	if the includeBeamMeasurements is set to true:
4>	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.
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