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[bookmark: _Toc510018527]5.5.3.1	General
An RRC_CONNECTED UE shall derive cell measurement results by measuring one or multiple beams associated per cell as configured by the network, as described in 5.5.3.3. For all cell measurement results in RRC_CONNECTED the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting criteria and measurement reporting. For cell measurements, the network can configure RSRP, RSRQ or SINR as trigger quantity. Reporting quantities can be the same as trigger quantity or combinations of quantities (i.e. RSRP and RSRQ; RSRP and SINR; RSRQ and SINR; RSRP, RSRQ and SINR).
The network may also configure the UE to report measurement information per beam (which can either be measurement results per beam with respective beam identifier(s) or only beam identifier(s)), derived as described in 5.5.3.3a. If beam measurement information is configured to be included in measurement reports, the UE applies the layer 3 beam filtering as specified in 5.5.3.2. On the other hand, the exact layer 1 filtering of beam measurements used to derive cell measurement results is implementation dependent.
[bookmark: _Hlk497328269][bookmark: _Hlk497498310]The UE shall:
1>	whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell for which servingCellMO is configured as follows:
2>	if at least one measId included in the measIdList within VarMeasConfig contains an rsType set to ssb:
3>	if at least one measId included in the measIdList within VarMeasConfig contains a reportQuantityRsIndexes and maxNrofRSIndexesToReport:
4>	derive layer 3 filtered RSRP and RSRQ per beam for the serving cell based on SS/PBCH block, as described in 5.5.3.3a;
3>	derive serving cell measurement results based on SS/PBCH block, as described in 5.5.3.3;
2>	if at least one measId included in the measIdList within VarMeasConfig contains an rsType set to csi-rs:
3>	if at least one measId included in the measIdList within VarMeasConfig contains a reportQuantityRsIndexes and maxNrofRSIndexesToReport:
4>	derive layer 3 filtered RSRP and RSRQ per beam for the serving cell based on CSI-RS, as described in 5.5.3.3a;
[bookmark: _Hlk497717236]3>	derive serving cell measurement results based on CSI-RS, as described in 5.5.3.3;
1>	if at least one measId included in the measIdList within VarMeasConfig contains SINR as trigger quantity and/or reporting quantity:
2>	if the associated reportConfig contains rsType set to ssb:
[bookmark: _Hlk500240205]3>	if the measId contains a reportQuantityRsIndexes and maxNrofRSIndexesToReport:
[bookmark: _Hlk500239912]4>	derive layer 3 filtered SINR per beam for the serving cell based on SS/PBCH block, as described in 5.5.3.3a;
3>	derive serving cell SINR based on SS/PBCH block, as described in 5.5.3.3;
2>	if the associated reportConfig contains rsType set to csi-rs:
3>	if the measId contains a reportQuantityRsIndexes and maxNrofRSIndexesToReport:
4>	derive layer 3 filtered SINR per beam for the serving cell based on CSI-RS, as described in 5.5.3.3a;
3>	derive serving cell SINR based on CSI-RS, as described in 5.5.3.3;
1>	for each measId included in the measIdList within VarMeasConfig:
2>	if the reportType for the associated reportConfig is set to reportCGI:
3>	perform the corresponding measurements on the frequency and RAT indicated
3>	try to acquire the relevant system information global cells identity of the cells indicated by the cellForWhichToReportCGI by acquiring the relevant system information from the concerned cell:;
3>	if an entry in the cellAccessRelatedInfoList includes the selected PLMN, acquire the relevant system information from the concerned cell;
3>	if the cells indicated by the cellslForWhichToReportCGI is an NR cell:
4>	try to acquire the trackingAreaCode in the concerned cell;
4>	try to acquire the list of additional PLMN Identities, as included in the plmn-IdentityList, if multiple PLMN identities are broadcast in the concerned cell;
4>	try to acquire the list of additional frequency band, as included in the frequencyBandList, if multiple frequency bands are broadcast in the concerned cell;
4>	if cellAccessRelatedInfoList is included, use trackingAreaCode and plmn-IdentityList from the entry of cellAccessRelatedInfoList containing the selected PLMN;


	*** Next change ***




[bookmark: _Toc510018540]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 security activation.
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>	set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the available SINR for each configured serving cell derived based on the rsType indicated in the associated reportConfig;
1>	set the measResultServingCell within measResultServingMOList to include for each NR serving cell that is configured with servingCellMO, if any, the servCellId;
1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRsIndexes and maxNrofRSIndexesToReport:
2>	for each serving cell configured with servingCellMO, 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 includes reportAddNeighMeas:
2>for each serving cell measObjectId referenced in the measIdList, other than the measObjectIdcorresponding with the measId that triggered the measurement reporting:
3>	set the measResultBestNeighCell within measResultServingMOList to include the physCellId and the available measurement quantities based on the reportQuantityCelland rsTypeindicated in reportConfig of the non-serving cell corresponding to the concerned measObjectNRwith 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;
3>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRsIndexes and maxNrofRSIndexesToReport:
4>	for each best non-serving cell included in the measurement report:
5>include beam measurement information according to the associated reportConfig as described in 5.5.5.2;
1>	if there is at least one applicable neighbouring cell to report:
2>	set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
3>	if the reportType is set to eventTriggered:
4>	include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;
3>	else:
4>	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>	if reportQuantityRsIndexesand maxNrofRSIndexesToReport areconfigured, include beam measurement information as described in 5.5.5.2;
3>	for each cell that is included in the measResultNeighCells, include the physCellId;
3>	if the reportType is set to eventTriggered:
4>	for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:
5>	if the measObject associated with this measId concerns NR:
6>	if rsType in the associated reportConfig is set to ssb:
7> set resultsSSB-Cell within the measResult to include the SS/PBCH block based quantity(ies) indicated in the reportQuantityCell within the concerned reportConfig, in order of decreasing trigger quantity, i.e. the best cell is included first:
8>	if reportQuantityRsIndexesand maxNrofRSIndexesToReport are configured, include beam measurement information as described in 5.5.5.2;
6>	else if rsType in the associated reportConfig is set to csi-rs:
7> set resultsCSI-RS-Cell within the measResult to include the CSI-RS based quantity(ies) indicated in the reportQuantityCell within the concerned reportConfig, in order of decreasing trigger quantity, i.e. the best cell is included first:
8> if reportQuantityRsIndexesand maxNrofRSIndexesToReport are, include beam measurement information as described in 5.5.5.2;
5>	if the measObject associated with this measId concerns E-UTRA:
6>	set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfigInterRAT in order of decreasing triggerQuantity, i.e. the best cell is included first;
3>	if the reportType is set to reportCGI:
4>	if the cell indicated by cellForWhichToReportCGI is a NR cell:
5>	if the UE has acquired the mandatory present fields of the cgi-Info SIB1 for the cell indicated by cellForWhichToReportCGI in the associated reportConfig:6>	include the global cell identity, tracking are code and RAN area code of the cell indicated by the cellForWhichToReportCGI;
6>	include the cgi-Info containing all the fields that have been successfully acquiredinclude the list of additional PLMN Identities, if multiple PLMN identities are broadcast in the concerned cell;6>	include the list of frequency bands, if multiple frequency bands are broadcast in the concerned cell;
5>	else if the requested cell is not broadcasting SIB1:
6>	include the cgi-Info containing ssb-SubcarrierOffset and pdcch-ConfigSIB1noSIB1 indication;
4>	if the cell indicated by cellForWhichToReportCGI is a E-UTRA cell and if UE has acquired SystemInformationBlockType1 for the cell indicated by cellForWhichToReportCGI in the associated reportConfig:
5>	include the cgi-Info containing all the fields that have been successfully acquired and in accordance with the following:
6>	include in the plmn-IdentityList the list of identities starting from the second entry of PLMN Identities in the broadcast information;
6>	if the includeMultiBandInfo is configured:
7>	include the freqBandIndicator;
7>	if the cell broadcasts the multiBandInfoList, include the multiBandInfoList;
7>	if the cell broadcasts the freqBandIndicatorPriority, include the freqBandIndicatorPriority;





Editor’s Note: FFS Capture inter-RAT EUTRAN CGI reporting when ASN.1 for measObjectEUTRA and reportConfig-IRAT is finalized.
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[bookmark: _Toc510018627]–	MeasResults
The IE MeasResults covers measured results for intra-frequency, inter-frequency, and inter-RAT mobility.
MeasResults information element
-- ASN1START
-- TAG-MEAS-RESULTS-START

MeasResults ::=								SEQUENCE {
	measId										MeasId,
	measResultServingMOList					MeasResultServMOList,
	measResultNeighCells						CHOICE {
		measResultListNR							MeasResultListNR,
		...,
		measResultListEUTRA							MeasResultListEUTRA
	}																														OPTIONAL,
	...
}

MeasResultServMOList ::=					SEQUENCE (SIZE (1..maxNrofServingCells)) OF MeasResultServMO

MeasResultServMO ::=						SEQUENCE {
	servCellId									ServCellIndex,																
	measResultServingCell						MeasResultNR,
	measResultBestNeighCell						MeasResultNR															OPTIONAL,
	...															
}

MeasResultListNR ::=						SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR

MeasResultNR ::=							SEQUENCE {
	physCellId									PhysCellId																	OPTIONAL,
	measResult									SEQUENCE {
		cellResults									SEQUENCE{
			resultsSSB-Cell								MeasQuantityResults													OPTIONAL,
			resultsCSI-RS-Cell							MeasQuantityResults													OPTIONAL
		},
		rsIndexResults								SEQUENCE{
			resultsSSB-Indexes							ResultsPerSSB-IndexList												OPTIONAL, 
			resultsCSI-RS-Indexes						ResultsPerCSI-RS-IndexList											OPTIONAL
		}																													OPTIONAL
	},
	...,
	[[ cgi-Info							SEQUENCE {
		-- cellGlobalId can also be deleted here if it is deleted in SIB1 as proposed in R2-1811676
		cellGlobalId						CellGlobalIdNR,
		trackingAreaCode					TrackingAreaCode,
		plmn-IdentityList					PLMN-IdentityInfoList 																OPTIONAL,
		frequencyBandList					MultiFrequencyBandListNR														OPTIONAL,
		noSIB1								SEQUENCE {
			ssb-SubcarrierOffset				INTEGER (0..15),
			pdcch-ConfigSIB1					PDCCH-ConfigSIB1
		}																													OPTIONAL
	}																														OPTIONAL
	]]
}

MeasResultListEUTRA ::=						SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA

MeasResultEUTRA ::=							SEQUENCE {
	physCellId									PhysCellId,
	measResult									MeasQuantityResultsEUTRA	OPTIONAL,
	cgi-Info							SEQUENCE {
		cellGlobalId						CellGlobalIdEUTRA,
		trackingAreaCode					TrackingAreaCodeEUTRA,
		plmn-IdentityList					PLMN-IdentityList2				OPTIONAL,
		freqBandIndicator					FreqBandIndicatorEUTRA		OPTIONAL,
		multiBandInfoList					MultiBandInfoListEUTRA		OPTIONAL,
		freqBandIndicatorPriority			ENUMERATED {true}			OPTIONAL
	}																		OPTIONAL,
--FFS: Details of cgi info
     ... 
}

MeasQuantityResults ::= 			SEQUENCE {
	rsrp								RSRP-Range													OPTIONAL,
	rsrq								RSRQ-Range													OPTIONAL,
	sinr								SINR-Range													OPTIONAL
}


MeasQuantityResultsEUTRA ::= 			SEQUENCE {
	rsrp									RSRP-RangeEUTRA											OPTIONAL,
	rsrq									RSRQ-RangeEUTRA											OPTIONAL,
	sinr									SINR-RangeEUTRA											OPTIONAL
}


ResultsPerSSB-IndexList::= 				SEQUENCE (SIZE (1..maxNrofSSBs)) OF ResultsPerSSB-Index

ResultsPerSSB-Index ::= 					SEQUENCE {
	ssb-Index									SSB-Index,
	ssb-Results									MeasQuantityResults							OPTIONAL
}


ResultsPerCSI-RS-IndexList::= 				SEQUENCE (SIZE (1..maxNrofCSI-RS)) OF ResultsPerCSI-RS-Index

ResultsPerCSI-RS-Index ::= 					SEQUENCE {
	csi-RS-Index								CSI-RS-Index,
	csi-RS-Results								MeasQuantityResults							OPTIONAL
}

PLMN-IdentityList2 ::=				SEQUENCE (SIZE (1..5)) OF PLMN-Identity
MultiBandInfoListEUTRA::=	SEQUENCE (SIZE (1..maxMultiBands)) OF FreqBandIndicatorEUTRA

[bookmark: _GoBack]CellGlobalIdEUTRA ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity,
	cellIdentityEUTRA							CellIdentityEUTRA
}

CellIdentityEUTRA ::=					BIT STRING (SIZE (28))

TrackingAreaCodeEUTRA ::=				BIT STRING (SIZE (16))



-- TAG-MEAS-RESULTS-STOP
-- ASN1STOP

	MeasResultServFreq field descriptions

	measResultBestNeighCell
Measured results of the best detected neighbour cell on the corresponding serving frequency.



Editor’s Note: FFS locationInfo.

	MeasResults field descriptions

	csi-rs-Index
CSI-RS resource index associated to the measurement information to be reported.

	measId
Identifies the measurement identity for which the reporting is being performed.

	measResult
Measured results of an NR cell.

	measResultListNR
List of measured results for the maximum number of reported best cells for an NR measurement identity.

	measResultServingMOList
Measured results of measured cells with reference signals indicated in the serving cell measurement objects including measurement results of SpCell, configured SCell(s) and best neighbouring cell within measured cells with reference signals indicated in on each serving cell measurement object.

	noSib1
True indicates that SIB1 is not broadcasted for the concern cell.

	resultsCSI-RS-Indexes
List of measurement information per CSI-RS resource index of an NR cell.

	resultsSSB-Indexes
List of measurement information per SS/PBCH index of an NR cell.

	resultsCSI-RS-Cell
Cell level measurement results (e.g. RSRP, RSRQ, SINR) to be reported derived from CSI-RS measurements.

	resultsSSB-Cell
Cell level measurement results (e.g. RSRP, RSRQ, SINR) to be reported derived on SS/PBCH block measurements.

	rsrp
Measured SS-RSRP or CSI-RSRP resultsas defined in TS 38.215 [9], either per NR cell from the L1 filter(s) or per (SS/PBCH)/(CSI-RS) index as specified in 5.5.3.3a.

	rsrq
Measured SS-RSRQ or CSI-RSRQ results as defined in TS 38.215 [9], either per NR cell from the L1 filter(s) or per (SS/PBCH)/(CSI-RS) index as specified in 5.5.3.3a.

	sinr
Measured SS-SINR or CSI-SINR results as defined in TS 38.215 [9], either per NR cell from the L1 filter(s) or per (SS/PBCH)/(CSI-RS) index as specified in 5.5.3.3a.

	ssb-Index
SS/PBCH block index associated to the measurement information to be reported.




	*** Next change ***




MeasObjectEUTRA ::=							SEQUENCE {
	carrierFreq									ARFCN-ValueEUTRA,									
	allowedMeasBandwidth						EUTRA-AllowedMeasBandwidth,
	cellsToRemoveListEUTRAN						EUTRA-CellIndexList			OPTIONAL,	-- Need N
	cellsToAddModListEUTRAN						SEQUENCE (SIZE (1.. maxCellMeasEUTRA)) OF EUTRA-Cell		    OPTIONAL,	-- Need N
	blackCellsToRemoveListEUTRAN				EUTRA-CellIndexList				OPTIONAL,	-- Need N
	blackCellsToAddModListEUTRAN				SEQUENCE (SIZE (1..maxCellMeasEUTRA)) OF EUTRA-BlackCell	OPTIONAL,	-- Need N
	cellForWhichToReportCGI						EUTRA-PhysCellId				OPTIONAL,	-- Need R
	eutra-PresenceAntennaPort1					EUTRA-PresenceAntennaPort1 	,
	eutra-Q-OffsetRange							EUTRA-Q-OffsetRange 	OPTIONAL,	-- Need R
	...
}



	*** For information ***




ReportConfigInterRAT ::=					SEQUENCE {
	reportType									CHOICE {
		periodical									PeriodicalReportConfigInterRAT, 
		eventTriggered								EventTriggerConfigInterRAT,
		reportCGI									ReportCGI-EUTRA,
		...
	}
}

ReportCGI-EUTRA ::=							 SEQUENCE {
	cellForWhichToReportCGI			EUTRA-PhysCellId,
	...
}
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