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[bookmark: _Toc20425818]FIRST CHANGE
[bookmark: _Toc20425817]5.5.5 	Measurement reporting
5.5.5.1	General


Figure 5.5.5.1-1: Measurement reporting
The purpose of this procedure is to transfer measurement results from the UE to the network. The UE shall initiate this procedure only after successful AS security activation.
[bookmark: _Hlk946016]For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:
1>	set the measId to the measurement identity that triggered the measurement reporting;
1>	for each serving cell configured with servingCellMO:
2>	if the reportConfig associated with the measId that triggered the measurement reporting includes rsType:
3>	if the serving cell measurements based on the rsType included in the reportConfig that triggered the measurement report are available:
4>	set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the available SINR of the serving cell, derived based on the rsType included in the reportConfig that triggered the measurement report;
2>	else:
3>	if SSB based serving cell measurements are available:
4>	set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the available SINR of the serving cell, derived based on SSB;
3>	else if CSI-RS based serving cell measurements are available:
4>	set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the available SINR of the serving cell, derived based on CSI-RS;
1>	set the servCellId within measResultServingMOList to include each NR serving cell that is configured with servingCellMO, if any;
1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
2>	for each serving cell configured with servingCellMO, include beam measurement information according to the associated reportConfig as described in 5.5.5.2;
[bookmark: _Hlk1592210]1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:
2>	for each measObjectId referenced in the measIdList which is also referenced with servingCellMO, other than the measObjectId corresponding with the measId that triggered the measurement reporting:
3>	if the measObjectNR indicated by the servingCellMO includes the RS resource configuration corresponding to the rsType indicated in the reportConfig:
4>	set the measResultBestNeighCell within measResultServingMOList to include the physCellId and the available measurement quantities based on the reportQuantityCell and rsType indicated in reportConfig of the non-serving cell corresponding to the concerned measObjectNR with the highest measured RSRP if RSRP measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured RSRQ if RSRQ measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured SINR;
4>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
5>	for each best non-serving cell included in the measurement report:
6>	include beam measurement information according to the associated reportConfig as described in 5.5.5.2;
1>	if the reportConfig associated with the measId that triggered the measurement reporting is set to eventTriggered and eventID is set to eventA3, or eventA4, or eventA5, or eventB1, or eventB2:
2>	if the UE is in NE-DC and the measurement configuration that triggered this measurement report is associated with the MCG:
3>	set the measResultServFreqListEUTRA-SCG to include an entry for each E-UTRA SCG serving frequency with the following:
4>	include carrierFreq of the E-UTRA serving frequency;
4>	set the measResultServingCell to include the available measurement quantities that the UE is configured to measure by the measurement configuration associated with the SCG;
4>	if reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:
5>	set the measResultServFreqListEUTRA-SCG to include within measResultBestNeighCell the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;
1>	if reportConfig associated with the measId that triggered the measurement reporting is set to eventTriggered and eventID is set to eventA3, or eventA4, or eventA5:
2>	if the UE is in NR-DC and the measurement configuration that triggered this measurement report is associated with the MCG:
3>	set the measResultServFreqListNR-SCG to include for each NR SCG serving cell that is configured with servingCellMO, if any, the following:
4>	if the reportConfig associated with the measId that triggered the measurement reporting includes rsType:
5>	if the serving cell measurements based on the rsType included in the reportConfig that triggered the measurement report are available according to the measurement configuration associated with the SCG:
6>	set the measResultServingCell within measResultServFreqListNR-SCG to include RSRP, RSRQ and the available SINR of the serving cell, derived based on the rsType included in the reportConfig that triggered the measurement report;
4>	else:
5>	if SSB based serving cell measurements are available according to the measurement configuration associated with the SCG:
6>	set the measResultServingCell within measResultServFreqListNR-SCG to include RSRP, RSRQ and the available SINR of the serving cell, derived based on SSB;
5>	else if CSI-RS based serving cell measurements are available according to the measurement configuration associated with the SCG:
6>	set the measResultServingCell within measResultServFreqListNR-SCG to include RSRP, RSRQ and the available SINR of the serving cell, derived based on CSI-RS;
4>	if results for the serving cell derived based on SSB are included:
5>	include the ssbFrequency to the value indicated by ssbFrequency as included in the MeasObjectNR of the serving cell;
4>	if results for the serving cell derived based on CSI-RS are included:
5>	include the refFreqCSI-RS to the value indicated by refFreqCSI-RS as included in the MeasObjectNR of the serving cell;
4>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
5>	for each serving cell configured with servingCellMO, include beam measurement information according to the associated reportConfig as described in 5.5.5.2, where availability is considered according to the measurement configuration associated with the SCG;
4>	if reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:
5>	if the measObjectNR indicated by the servingCellMO includes the RS resource configuration corresponding to the rsType indicated in the reportConfig:
6>	set the measResultBestNeighCellListNR within measResultServFreqListNR-SCG to include one entry with the physCellId and the available measurement quantities based on the reportQuantityCell and rsType indicated in reportConfig of the non-serving cell corresponding to the concerned measObjectNR with the highest measured RSRP if RSRP measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured RSRQ if RSRQ measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured SINR, where availability is considered according to the measurement configuration associated with the SCG;
7>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
8>	for each best non-serving cell included in the measurement report:
9>	include beam measurement information according to the associated reportConfig as described in 5.5.5.2, where availability is considered according to the measurement configuration associated with the SCG;
1>	if there is at least one applicable neighbouring cell to report:
2>	if the reportType is set to eventTriggered or periodical:
3>	set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
4>	if the reportType is set to eventTriggered:
5>	include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;
4>	else:
5>	include the applicable cells for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;
4>	for each cell that is included in the measResultNeighCells, include the physCellId;
4>	if the reportType is set to eventTriggered or periodical:
5>	for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:
6>	if the measObject associated with this measId concerns NR:
7>	if rsType in the associated reportConfig is set to ssb:
8>	set resultsSSB-Cell within the measResult to include the SS/PBCH block based quantity(ies) indicated in the reportQuantityCell within the concerned reportConfig, in decreasing order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best cell is included first;
8>	if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport are configured, include beam measurement information as described in 5.5.5.2;
7>	else if rsType in the associated reportConfig is set to csi-rs:
8>	set resultsCSI-RS-Cell within the measResult to include the CSI-RS based quantity(ies) indicated in the reportQuantityCell within the concerned reportConfig, in decreasing order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best cell is included first;
8>	if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport are configured, include beam measurement information as described in 5.5.5.2;
6>	if the measObject associated with this measId concerns E-UTRA:
7>	set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfigInterRAT in decreasing order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best cell is included first;
2>	else:
3>	if the cell indicated by cellForWhichToReportCGI is an NR cell:
4>	if plmn-IdentityInfoList of the cgi-Info for the concerned cell has been obtained:
5>	include the plmn-IdentityInfoList including plmn-IdentityList, trackingAreaCode (if available), ranac (if available) and cellIdentity for each entry of the plmn-IdentityInfoList;
5>	include frequencyBandList if available;
5>	if reportSCSAndBandwidth is received: 
6>	include the scs-SpecificCarrier-listDL including offsetToCarrier, subcarrierSpacing and carrierBandwidth obtained from downlinkConfigCommon; 
6>	include the scs-SpecificCarrier-listUL including offsetToCarrier, subcarrierSpacing and carrierBandwidth obtained from uplinkConfigCommon; 
6>	include the scs-SpecificCarrier-listSUL (if available) including offsetToCarrier, subcarrierSpacing and carrierBandwidth obtained from supplementaryUplinkConfig; 
4>	else if MIB indicates the SIB1 is not broadcast:
5>	include the noSIB1 including the ssb-SubcarrierOffset and pdcch-ConfigSIB1 obtained from MIB of the concerned cell;
3>	if the cell indicated by cellForWhichToReportCGI is an E-UTRA cell:
4>	if all mandatory fields of the cgi-Info-EPC for the concerned cell have been obtained:
5>	include in the cgi-Info-EPC the fields broadcasted in E-UTRA SystemInformationBlockType1 associated to EPC;
4>	if the UE is E-UTRA/5GC capable and all mandatory fields of the cgi-Info-5GC for the concerned cell have been obtained:
5>	include in the cgi-Info-5GC the fields broadcasted in E-UTRA SystemInformationBlockType1 associated to 5GC;
4>	if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGI in the associated measObject have been obtained:
5>	include the freqBandIndicator;
5>	if the cell broadcasts the multiBandInfoList, include the multiBandInfoList;
5>	if the cell broadcasts the freqBandIndicatorPriority, include the freqBandIndicatorPriority;
1>	if the corresponding measObject concerns NR:
2>	if the reportSFTD-Meas is set to true within the corresponding reportConfigNR for this measId:
3>	set the measResultSFTD-NR in accordance with the following:
4>	set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower layers;
4>	if the reportRSRP is set to true;
5>	set rsrp-Result to the RSRP of the NR PSCell derived based on SSB;
2>	else if the reportSFTD-NeighMeas is included within the corresponding reportConfigNR for this measId:
3>	for each applicable cell which measurement results are available, include an entry in the measResultCellListSFTD-NR and set the contents as follows:
4>	set physCellId to the physical cell identity of the concered NR neighbour cell.
4>	set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower layers;
4>	if the reportRSRP is set to true:
5>	set rsrp-Result to the RSRP of the concerned cell derived based on SSB;
1>	else if the corresponding measObject concerns E-UTRA:
2>	if the reportSFTD-Meas is set to true within the corresponding reportConfigInterRAT for this measId:
3>	set the measResultSFTD-EUTRA in accordance with the following:
4>	set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower layers;
4>	if the reportRSRP is set to true;
5>	set rsrpResult-EUTRA to the RSRP of the EUTRA PSCell;
1>	increment the numberOfReportsSent as defined within the VarMeasReportList for this measId by 1;
1>	stop the periodical reporting timer, if running;
1>	if the numberOfReportsSent as defined within the VarMeasReportList for this measId is less than the reportAmount as defined within the corresponding reportConfig for this measId:
2>	start the periodical reporting timer with the value of reportInterval as defined within the corresponding reportConfig for this measId;
1>	else:
2>	if the reportType is set to periodical:
3>	remove the entry within the VarMeasReportList for this measId;
3>	remove this measId from the measIdList within VarMeasConfig;
1>	if the UE is in (NG)EN-DC:
2>	if SRB3 is configured:
3>	submit the MeasurementReport message via SRB3 to lower layers for transmission, upon which the procedure ends;
2>	else:
3>	submit the MeasurementReport message via the E-UTRA MCG embedded in E-UTRA RRC message ULInformationTransferMRDC as specified in TS 36.331 [10].
1>	else if the UE is in NR-DC:
2>	if the measurement configuration that triggered this measurement report is associated with the SCG:
3>	if SRB3 is configured:
4>	submit the MeasurementReport message via SRB3 to lower layers for transmission, upon which the procedure ends;
3>	else:
4>	submit the MeasurementReport message via the NR MCG embedded in NR RRC message ULInformationTransferMRDC as specified in 5.7.2a.3;
1>	else:
2>	submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends.

3GPP
SECOND CHANGE
[bookmark: _Toc20425955]–	CGI-InfoNR
The IE CGI-InfoNR indicates cell access related information, which is reported by the UE as part of report CGI procedure.
CGI-InfoNR information element
-- ASN1START
-- TAG-CGI-INFO-NR-START

CGI-InfoNR ::=                    SEQUENCE {
    plmn-IdentityInfoList               PLMN-IdentityInfoList               OPTIONAL,
    frequencyBandList                   MultiFrequencyBandListNR            OPTIONAL,
    noSIB1                              SEQUENCE {
        ssb-SubcarrierOffset                INTEGER (0..15),
        pdcch-ConfigSIB1                    PDCCH-ConfigSIB1
    }                                                                       OPTIONAL,
    ...,
    [[
    scs-SpecificCarrier-listDL              SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                 OPTIONAL,
    scs-SpecificCarrier-listUL              SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                 OPTIONAL,
    scs-SpecificCarrier-listSUL             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                 OPTIONAL
    ]]

}

-- TAG-CGI-INFO-NR-STOP
-- ASN1STOP

	CGI-InfoNR field descriptions

	noSIB1
Contains ssb-SubcarrierOffset and pdcch-ConfigSIB1 fields acquired by the UE from MIB of the cell for which report CGI procedure was requested by the network in case SIB1 was not broadcast by the cell.




THIRD CHANGE
[bookmark: _Toc20426079]–	ReportConfigNR
The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event. Measurement reporting events are based on cell measurement results, which can either be derived based on SS/PBCH block or CSI-RS. These events are labelled AN with N equal to 1, 2 and so on.
Event A1:	Serving becomes better than absolute threshold;
Event A2:	Serving becomes worse than absolute threshold;
Event A3:	Neighbour becomes amount of offset better than PCell/PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell.
ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR
    }
}

ReportCGI ::=                     SEQUENCE {
    cellForWhichToReportCGI          PhysCellId,
        ... ,
	[[
    reportSCSAndBandwidth         NUMERATED {true}                                    OPTIONAL,   -- Need N
    ]]
}

ReportSFTD-NR ::=                 SEQUENCE {
    reportSFTD-Meas                  BOOLEAN,
    reportRSRP                       BOOLEAN,
    ...,
    [[
    reportSFTD-NeighMeas             ENUMERATED {true}                                OPTIONAL,   -- Need R
    drx-SFTD-NeighMeas               ENUMERATED {true}                                OPTIONAL,   -- Need R
    cellsForWhichToReportSFTD        SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellId   OPTIONAL    -- Need R
    ]]
}

EventTriggerConfig::=                       SEQUENCE {
    eventId                                     CHOICE {
        eventA1                                     SEQUENCE {
            a1-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        eventA2                                     SEQUENCE {
            a2-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        eventA3                                     SEQUENCE {
            a3-Offset                                   MeasTriggerQuantityOffset,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        eventA4                                     SEQUENCE {
            a4-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        eventA5                                     SEQUENCE {
            a5-Threshold1                               MeasTriggerQuantity,
            a5-Threshold2                               MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        eventA6                                     SEQUENCE {
            a6-Offset                                   MeasTriggerQuantityOffset,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        ...
    },

    rsType                                      NR-RS-Type,

    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},

    reportQuantityCell                          MeasReportQuantity,
    maxReportCells                              INTEGER (1..maxCellReport),

    reportQuantityRS-Indexes                     MeasReportQuantity                                            OPTIONAL,   -- Need R
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
    includeBeamMeasurements                     BOOLEAN,
    reportAddNeighMeas                          ENUMERATED {setup}                                             OPTIONAL,   -- Need R
    ...
}

PeriodicalReportConfig ::=                  SEQUENCE {
    rsType                                      NR-RS-Type,

    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},

    reportQuantityCell                          MeasReportQuantity,
    maxReportCells                              INTEGER (1..maxCellReport),

    reportQuantityRS-Indexes                    MeasReportQuantity                                             OPTIONAL,   -- Need R
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
    includeBeamMeasurements                     BOOLEAN,
    useWhiteCellList                            BOOLEAN,
    ...
}

NR-RS-Type ::=                              ENUMERATED {ssb, csi-rs}

MeasTriggerQuantity ::=                     CHOICE {
    rsrp                                        RSRP-Range,
    rsrq                                        RSRQ-Range,
    sinr                                        SINR-Range
}

MeasTriggerQuantityOffset ::=               CHOICE {
    rsrp                                        INTEGER (-30..30),
    rsrq                                        INTEGER (-30..30),
    sinr                                        INTEGER (-30..30)
}


MeasReportQuantity ::=                      SEQUENCE {
    rsrp                                        BOOLEAN,
    rsrq                                        BOOLEAN,
    sinr                                        BOOLEAN
}


-- TAG-REPORTCONFIGNR-STOP
-- ASN1STOP

	ReportConfigNR field descriptions

	reportType
Type of the configured measurement report. In EN-DC, network does not configure report of type reportCGI using SRB3.



	EventTriggerConfig field descriptions

	a3-Offset/a6-Offset
Offset value(s) to be used in NR measurement report triggering condition for event a3/a6. The actual value is field value * 0.5 dB.

	aN-ThresholdM
Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR measurement report triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M. The network configures aN-Threshold1 only for events A1, A2, A4, A5 and a5-Threshold2 only for event A5. In the same eventA5, the network configures the same quantity for the MeasTriggerQuantity of the a5-Threshold1 and for the MeasTriggerQuantity of the a5-Threshold2.

	eventId
Choice of NR event triggered reporting criteria.

	maxNrofRS-IndexesToReport
Max number of RS indexes to include in the measurement report for A1-A6 events.

	maxReportCells
Max number of non-serving cells to include in the measurement report.

	reportAddNeighMeas
Indicates that the UE shall include the best neighbour cells per serving frequency.

	reportAmount
Number of measurement reports applicable for eventTriggered as well as for periodical report types.

	reportOnLeave
Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	reportQuantityCell
The cell measurement quantities to be included in the measurement report.

	reportQuantityRS-Indexes
Indicates which measurement information per RS index the UE shall include in the measurement report.

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	useWhiteCellList
Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.



	PeriodicalReportConfig field descriptions

	maxNrofRS-IndexesToReport
Max number of RS indexes to include in the measurement report.

	maxReportCells
Max number of non-serving cells to include in the measurement report.

	reportAmount
Number of measurement reports applicable for eventTriggered as well as for periodical report types

	reportQuantityCell
The cell measurement quantities to be included in the measurement report.

	reportQuantityRS-Indexes
Indicates which measurement information per RS index the UE shall include in the measurement report.

	useWhiteCellList
Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.



	ReportSFTD-NR field descriptions

	cellForWhichToReportSFTD
Indicates the target NR neighbour cells for SFTD measurement between PCell and NR neighbour cells.

	drx-SFTD-NeighMeas
Indicates that the UE shall use available idle periods (i.e. DRX off periods) for the SFTD measurement in NR standalone. The network only includes drx-SFTD-NeighMeas field when reprtSFTD-NeighMeas is set to true.

	reportSFTD-Meas
Indicates whether UE is required to perform SFTD measurement between PCell and NR PSCell in NR-DC.

	reportSFTD-NeighMeas
Indicates whether UE is required to perform SFTD measurement between PCell and NR neighbour cells in NR standalone. The network does not include this field if reportSFTD-Meas is set to true.

	reportRSRP
Indicates whether UE is required to include RSRP result of NR PSCell in SFTD measurement result, derived based on SSB. If it is set to true, the network should ensure that ssb-ConfigMobility is included in the measurement object for NR PSCell.
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