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[bookmark: _Toc503177666]********************************************** Beginning of changes ***************************************************
[bookmark: _Toc494149755]5.5.3	Performing measurements
[bookmark: _Toc494149756]5.5.3.1	General
For all measurements, except for UE Rx–Tx time difference measurements, RSSI, UL PDCP Packet Delay per QCI measurement, channel occupancy measurements, CBR measurement, and except for WLAN measurements of Band, Carrier Info, Available Admission Capacity, Backhaul Bandwidth, Channel Utilization, and Station Count, the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting criteria or for measurement reporting. When performing measurements on NR carriers, the UE derives the cell quality as specified in 5.5.3.3.
The UE shall:
1>	whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell as follows:
2>	for the PCell, apply the time domain measurement resource restriction in accordance with measSubframePatternPCell, if configured;
2>	if the UE supports CRS based discovery signals measurement:
3>	for each SCell in deactivated state, apply the discovery signals measurement timing configuration in accordance with measDS-Config, if configured within the measObject corresponding to the frequency of the SCell;
1>	if the UE has a measConfig with rs-sinr-Config configured, perform RS-SINR (as indicated in the associated reportConfig) measurements as follows:
2>	perform the corresponding measurements on the frequency indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;
1>	for each measId included in the measIdList within VarMeasConfig:
2>	if the purpose for the associated reportConfig is set to reportCGI:
3>	if si-RequestForHO is configured for the associated reportConfig:
4>	perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using autonomous gaps as necessary;
3>	else:
4>	perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;
NOTE 1:	If autonomous gaps are used to perform measurements, the UE is allowed to temporarily abort communication with all serving cell(s), i.e. create autonomous gaps to perform the corresponding measurements within the limits specified in TS 36.133 [16]. Otherwise, the UE only supports the measurements with the purpose set to reportCGI only if E-UTRAN has provided sufficient idle periods.
3>	try to acquire the global cell identity of the cell indicated by the cellForWhichToReportCGI in the associated measObject 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 cell indicated by the cellForWhichToReportCGI included in the associated measObject is an E-UTRAN cell:
4>	try to acquire the CSG identity, if the CSG identity is broadcast in the concerned 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>	if cellAccessRelatedInfoList is included, use trackingAreaCode and plmn-IdentityList from the entry of cellAccessRelatedInfoList containing the selected PLMN;
4>	if the includeMultiBandInfo is configured:
5>	try to acquire the freqBandIndicator in the SystemInformationBlockType1of the concerned cell;
5>	try to acquire the list of additional frequency band indicators, as included in the multiBandInfoList, if multiple frequency band indicators are included in the SystemInformationBlockType1of the concerned cell;
5>	try to acquire the freqBandIndicatorPriority, if the freqBandIndicatorPriority is included in the SystemInformationBlockType1of the concerned cell;
NOTE 2:	The 'primary' PLMN is part of the global cell identity.
3>	if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a UTRAN cell:
4>	try to acquire the LAC, the RAC and the list of additional PLMN Identities, if multiple PLMN identities are broadcast in the concerned cell;
4>	try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;
3>	if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a GERAN cell:
4>	try to acquire the RAC in the concerned cell;
3>	if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a CDMA2000 cell and the cdma2000-Type included in the measObject is typeHRPD:
4>	try to acquire the Sector ID in the concerned cell;
3>	if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a CDMA2000 cell and the cdma2000-Type included in the measObject is type1XRTT:
4>	try to acquire the BASE ID, SID and NID in the concerned cell;
2>	if the ul-DelayConfig is configured for the associated reportConfig:
3>	ignore the measObject;
3>	configure the PDCP layer to perform UL PDCP Packet Delay per QCI measurement;
2>	else:
3>	if a measurement gap configuration is setup; or
3>	if the UE does not require measurement gaps to perform the concerned measurements:
4>	if s-Measure is not configured; or
4>	if s-Measure is configured and if the reportConfig corresponding to measId has useSMeasure set to FALSE; or
4>	if s-Measure is configured and if the reportConfig corresponding to measId has useSMeasure set to TRUE and the PCell RSRP, after layer 3 filtering, is lower than this value or
[bookmark: _GoBack]4>	if the associated measObject concerns NR; or
4>	if measDS-Config is configured in the associated measObject:
5>	if the UE supports CSI-RS based discovery signals measurement; and
5>	if the eventId in the associated reportConfig is set to eventC1 or eventC2, or if reportStrongestCSI-RSs is included in the associated reportConfig:
6>	perform the corresponding measurements of CSI-RS resources on the frequency indicated in the concerned measObject, applying the discovery signals measurement timing configuration in accordance with measDS-Config in the concerned measObject;
6>	if reportCRS-Meas is included in the associated reportConfig, perform the corresponding measurements of neighbouring cells on the frequencies indicated in the concerned measObject as follows:
7>	for neighbouring cells on the primary frequency, apply the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject;
7>	apply the discovery signals measurement timing configuration in accordance with measDS-Config in the concerned measObject;
5>	else:
6>	perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject as follows:
7>	for neighbouring cells on the primary frequency, apply the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject; 
7>	if the UE supports CRS based discovery signals measurement, apply the discovery signals measurement timing configuration in accordance with measDS-Config, if configured in the concerned measObject;
4>	if the ue-RxTxTimeDiffPeriodical is configured in the associated reportConfig:
5>	perform the UE Rx–Tx time difference measurements on the PCell;
4>	if the reportSSTD-Meas is set to true or pSCell in the associated reportConfig:
5>	perform SSTD measurements between the PCell and the PSCell;
4>	if the measRSSI-ReportConfig is configured in the associated reportConfig:
5>	perform the RSSI and channel occupancy measurements on the frequency indicated in the associated measObject;
2>	perform the evaluation of reporting criteria as specified in 5.5.4;
The UE capable of CBR measurement when configured to transmit non-P2X related V2X sidelink communication shall:
1>	if in coverage on the frequency used for V2X sidelink communication transmission as defined in TS 36.304 [4, 11.4]; or
1>	if the concerned frequency is included in v2x-InterFreqInfoList in RRCConnectionReconfiguration or in v2x-InterFreqInfoList within SystemInformationBlockType21:
2>	if the UE is in RRC_IDLE:
3>	if the concerned frequency is the camped frequency:
4>	perform CBR measurement on the pools in v2x-CommTxPoolNormalCommon and v2x-CommTxPoolExceptional if included in SystemInformationBlockType21;
3>	else if v2x-CommTxPoolNormal or v2x-CommTxPoolExceptional is included in v2x-InterFreqInfoList for the concerned frequency within SystemInformationBlockType21:
4>	perform CBR measurement on pools in v2x-CommTxPoolNormal and v2x-CommTxPoolExceptional in v2x-InterFreqInfoList for the concerned frequency in SystemInformationBlockType21;
3>	else if the concerned frequency broadcasts SystemInformationBlockType21:
4>	perform CBR measurement on pools in v2x-CommTxPoolNormalCommon and v2x-CommTxPoolExceptional if included in SystemInformationBlockType21 broadcast on the concerned frequency;
2>	if the UE is in RRC_CONNECTED:
3>	if tx-ResourcePoolToAddList is included in VarMeasConfig:
4>	perform CBR measurements on each resource pool indicated in tx-ResourcePoolToAddList;
3>	if the concerned frequency is the PCell’s frequency:
4>	perform CBR measurement on the pools in v2x-CommTxPoolNormalDedicated or v2x-SchedulingPool if included in RRCConnectionReconfiguration, v2x-CommTxPoolExceptional if included in SystemInformationBlockType21 for the concerned frequency and v2x-CommTxPoolExceptional if included in mobilityControlInfoV2X;
3>	else if v2x-CommTxPoolNormal, v2x-SchedulingPool or v2x-CommTxPoolExceptional is included in v2x-InterFreqInfoList for the concerned frequency within RRCConnectionReconfiguration:
4>	perform CBR measurement on pools in v2x-CommTxPoolNormal, v2x-SchedulingPool, and v2x-CommTxPoolExceptional if included in v2x-InterFreqInfoList for the concerned frequency in RRCConnectionReconfiguration;
3>	else if the concerned frequency broadcasts SystemInformationBlockType21:
4>	perform CBR measurement on pools in v2x-CommTxPoolNormalCommon and v2x-CommTxPoolExceptional if included in SystemInformationBlockType21 for the concerned frequency;
1>	else:
2>	perform CBR measurement on pools in v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned frequency;
NOTE 3:	The s-Measure defines when the UE is required to perform measurements. The UE is however allowed to perform measurements also when the PCell RSRP exceeds s-Measure, e.g., to measure cells broadcasting a CSG identity following use of the autonomous search function as defined in TS 36.304 [4].
NOTE 4:	The UE may not perform the WLAN measurements it is configured with e.g. due to connection to another WLAN based on user preferences as specified in TS 23.402 [75] or due to turning off WLAN.



********************************************** next changes ***************************************************

1 [bookmark: _Toc510531703]–	ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events concerning CRS 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 becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell.
The E‑UTRA measurement reporting events concerning CSI-RS are labelled CN with N equal to 1 and 2.
Event C1:	CSI-RS resource becomes better than absolute threshold;
Event C2:	CSI-RS resource becomes amount of offset better than reference CSI-RS resource.
The E-UTRA measurement reporting events concerning CBR are labelled VN with N equal to 1 and 2.
Event V1:	CBR becomes larger than absolute threshold;
Event V2:	CBR becomes smaller than absolute threshold.
ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=				SEQUENCE {
	triggerType							CHOICE {
		event								SEQUENCE {
			eventId								CHOICE {
				eventA1								SEQUENCE {
					a1-Threshold						ThresholdEUTRA
				},
				eventA2								SEQUENCE {
					a2-Threshold						ThresholdEUTRA
				},
				eventA3								SEQUENCE {
					a3-Offset							INTEGER (-30..30),
					reportOnLeave						BOOLEAN
				},
				eventA4								SEQUENCE {
					a4-Threshold						ThresholdEUTRA
				},
				eventA5								SEQUENCE {
					a5-Threshold1						ThresholdEUTRA,
					a5-Threshold2						ThresholdEUTRA
				},
				...,
				eventA6-r10							SEQUENCE {
					a6-Offset-r10						INTEGER (-30..30),
					a6-ReportOnLeave-r10				BOOLEAN
				},
				eventC1-r12							SEQUENCE {
					c1-Threshold-r12					ThresholdEUTRA-v1250,
					c1-ReportOnLeave-r12				BOOLEAN
				},
				eventC2-r12							SEQUENCE {
					c2-RefCSI-RS-r12					MeasCSI-RS-Id-r12,
					c2-Offset-r12						INTEGER (-30..30),
					c2-ReportOnLeave-r12				BOOLEAN
				},
				eventV1-r14							SEQUENCE {
					v1-Threshold-r14					SL-CBR-r14
				},
				eventV2-r14							SEQUENCE {
					v2-Threshold-r14					SL-CBR-r14
				}
			},
			hysteresis							Hysteresis,
			timeToTrigger						TimeToTrigger
		},
		periodical								SEQUENCE {
			purpose									ENUMERATED {
														reportStrongestCells, reportCGI}
		}
	},
	triggerQuantity						ENUMERATED {rsrp, rsrq},
	reportQuantity						ENUMERATED {sameAsTriggerQuantity, both},
	maxReportCells						INTEGER (1..maxCellReport),
	reportInterval						ReportInterval,
	reportAmount						ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
	...,
	[[	si-RequestForHO-r9					ENUMERATED {setup}		OPTIONAL,	-- Cond reportCGI
		ue-RxTxTimeDiffPeriodical-r9		ENUMERATED {setup}		OPTIONAL	-- Need OR
	]],
	[[	includeLocationInfo-r10				ENUMERATED {true}		OPTIONAL,	-- Need OR
		reportAddNeighMeas-r10				ENUMERATED {setup}		OPTIONAL	-- Need OR
	]],
	[[	alternativeTimeToTrigger-r12		CHOICE {
			release								NULL,
			setup								TimeToTrigger
		}													OPTIONAL,	-- Need ON
		useT312-r12							BOOLEAN			OPTIONAL,	-- Need ON
		usePSCell-r12						BOOLEAN			OPTIONAL,	-- Need ON
		aN-Threshold1-v1250					RSRQ-RangeConfig-r12		OPTIONAL,	-- Need ON
		a5-Threshold2-v1250					RSRQ-RangeConfig-r12		OPTIONAL,	-- Need ON
		reportStrongestCSI-RSs-r12			BOOLEAN			OPTIONAL,	-- Need ON
		reportCRS-Meas-r12					BOOLEAN			OPTIONAL,	-- Need ON
		triggerQuantityCSI-RS-r12			BOOLEAN			OPTIONAL		-- Need ON
	]],
	[[	reportSSTD-Meas-r13					BOOLEAN			OPTIONAL,		-- Need ON
		rs-sinr-Config-r13					CHOICE {
			release								NULL,
			setup								SEQUENCE {
				triggerQuantity-v1310				ENUMERATED {sinr}		OPTIONAL,	-- Need ON
				aN-Threshold1-r13					RS-SINR-Range-r13		OPTIONAL,	-- Need ON
				a5-Threshold2-r13					RS-SINR-Range-r13		OPTIONAL,	-- Need ON
				reportQuantity-v1310				ENUMERATED {rsrpANDsinr, rsrqANDsinr, all}
			}
		}																OPTIONAL,	-- Need ON
		useWhiteCellList-r13				BOOLEAN						OPTIONAL,	-- Need ON
		measRSSI-ReportConfig-r13			MeasRSSI-ReportConfig-r13	OPTIONAL,	-- Need ON
		includeMultiBandInfo-r13			ENUMERATED {true}			OPTIONAL,	-- Cond reportCGI
		ul-DelayConfig-r13					UL-DelayConfig-r13			OPTIONAL	-- Need ON
	]],
	[[	ue-RxTxTimeDiffPeriodicalTDD-r13	BOOLEAN						OPTIONAL	-- Need ON
	]],
	[[	
		purpose-v1430			ENUMERATED {reportLocation, sidelink, spare2, spare1}		
															OPTIONAL	-- Need ON
	]],
	[[	
		maxReportRS-Index-r15		INTEGER (0..maxRS-IndexReport-r15)	OPTIONAL	-- Need ON
	]],
	[[
		useSMeasure-r15						BOOLEAN					OPTIONAL
	]]

}

RSRQ-RangeConfig-r12 ::=			CHOICE {
	release								NULL,
	setup								RSRQ-Range-v1250
}

ThresholdEUTRA ::=					CHOICE{
	threshold-RSRP						RSRP-Range,
	threshold-RSRQ						RSRQ-Range
}

ThresholdEUTRA-v1250 ::=			CSI-RSRP-Range-r12

MeasRSSI-ReportConfig-r13 ::=	SEQUENCE {
	channelOccupancyThreshold-r13			RSSI-Range-r13				OPTIONAL	-- Need OR
}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	a3-Offset/ a6-Offset/ c2-Offset
Offset value to be used in EUTRA measurement report triggering condition for event a3/ a6/ c2. The actual value is field value * 0.5 dB.

	alternativeTimeToTrigger
Indicates the time to trigger applicable for cells specified in altTTT-CellsToAddModList of the associated measurement object, if configured

	aN-ThresholdM/ cN-ThresholdM
Threshold to be used in EUTRA measurement report triggering condition for event number aN/ cN. If multiple thresholds are defined for event number aN/ cN, the thresholds are differentiated by M. E-UTRAN configures aN-Threshold1 only for events A1, A2, A4, A5 and a5-Threshold2 only for event A5.

	c1-ReportOnLeave/ c2-ReportOnLeave
Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a CSI-RS resource in csi-RS-TriggeredList, as specified in 5.5.4.1.

	c2-RefCSI-RS
Identity of the CSI-RS resource from the measCSI-RS-ToAddModList of the associated measObject, to be used as the reference CSI-RS resource in EUTRA measurement report triggering condition for event c2.

	channelOccupancyThreshold
RSSI threshold which is used for channel occupancy evaluation.

	eventId
Choice of E‑UTRA event triggered reporting criteria. EUTRAN may set this field to eventC1 or eventC2 only if measDS-Config is configured in the associated measObject with one or more CSI-RS resources. The eventC1 and eventC2 are not applicable for the eventId if RS-SINR is configured as triggerQuantity or reportQuantity.

	includeMultiBandInfo
If this field is present, the UE shall acquire and include multi band information in the measurement report.

	maxReportCells
Max number of cells, excluding the serving cell, to include in the measurement report concerning CRS, and max number of CSI-RS resources to include in the measurement report concerning CSI-RS.

	measRSSI-ReportConfig
If this field is present, the UE shall perform measurement reporting for RSSI and channel occupancy and ignore the triggerQuantity, reportQuantity and maxReportCells fields. E-UTRAN only sets this field to true when setting triggerType to periodical and purpose to reportStrongestCells.

	reportAmount
Number of measurement reports applicable for triggerType event as well as for triggerType periodical. In case purpose is set to reportCGI or reportSSTD-Meas is set to true, only value 1 applies.

	reportCRS-Meas
Inidicates that UE shall include rsrp, rsrq together with csi-rsrp in the measurement report, if possible.

	reportOnLeave/ a6-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.

	reportQuantity
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report. The value rsrpANDsinr and rsrqANDsinr mean that both rsrp and rs-sinr quantities, and both rsrq and rs-sinr quantities are to be included respectively in the measurement report. The value all means that rsrp, rsrq and rs-sinr are to be included in the measurement report. In case triggerQuantityCSI-RS is included, only value sameAsTriggerQuantity applies. If reportQuantity-v1310 is configured, the UE only considers this extension (and ignores reportQuantity i.e. without suffix).

	reportSSTD-Meas
If this field is set to true, the UE shall measure SSTD between the PCell and the PSCell as specified in TS 36.214 [48] and ignore the triggerQuantity, reportQuantity and maxReportCells fields. E-UTRAN only sets this field to true when setting triggerType to periodical and purpose to reportStrongestCells.

	reportStrongestCSI-RSs
Indicates that periodical CSI-RS measurement report is performed. EUTRAN configures value TRUE only if measDS-Config is configured in the associated measObject with one or more CSI-RS resources.

	si-RequestForHO
The field applies to the reportCGI functionality, and when the field is included, the UE is allowed to use autonomous gaps in acquiring system information from the neighbour cell, applies a different value for T321, and includes different fields in the measurement report.

	ThresholdEUTRA
For RSRP: RSRP based threshold for event evaluation. The actual value is field value – 140 dBm.
For RSRQ: RSRQ based threshold for event evaluation. The actual value is (field value – 40)/2 dB.
For RS-SINR: RS-SINR based threshold for event evaluation. The actual value is (field value -46)/2 dB.
For CSI-RSRP: CSI-RSRP based threshold for event evaluation. The actual value is field value – 140 dBm.
EUTRAN configures the same threshold quantity for all the thresholds of an event.

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

	triggerQuantity
The quantity used to evaluate the triggering condition for the event concerning CRS. EUTRAN sets the value according to the quantity of the ThresholdEUTRA for this event. The values rsrp, rsrq and sinr correspond to Reference Signal Received Power (RSRP), Reference Signal Received Quality (RSRQ) and Reference Signal Signal to Noise and Interference Ratio (RS-SINR), see TS 36.214 [48]. If triggerQuantity-v1310 is configured, the UE only considers this extension (and ignores triggerQuantity i.e. without suffix).

	triggerQuantityCSI-RS
The quantity used to evaluate the triggering condition for the event concerning CSI-RS. The value TRUE corresponds to CSI Reference Signal Received Power (CSI-RSRP), see TS 36.214 [48]. E-UTRAN configures value TRUE if and only if the measurement reporting event concerns CSI-RS.

	ue-RxTxTimeDiffPeriodical
If this field is present, the UE shall perform UE Rx-Tx time difference measurement reporting and ignore the fields triggerQuantity, reportQuantity and maxReportCells. If the field is present, the only applicable values for the corresponding triggerType and purpose are periodical and reportStrongestCells respectively.

	ue-RxTxTimeDiffPeriodicalTDD
If this field is set to TRUE, the UE shall perform UE Rx-Tx time difference measurement reporting according to EUTRAN TDD UE Rx-Tx time difference report mapping in TS 36.133 [16]. If the field is configured, the ue-RxTxTimeDiffPeriodical shall be configured. The field is applicable for TDD only.

	usePSCell
If this field is set to TRUE the UE shall use the PSCell instead of the PCell. E-UTRAN configures value TRUE only for events A3 and A5, see 5.5.4.4 and 5.5.4.6.

	useT312
If value TRUE is configured, the UE shall use the timer T312 with the value t312 as specified in the corresponding measObject. If the corresponding measObject does not include the timer T312 then the timer T312 is considered as not configured. E-UTRAN configures value TRUE only if triggerType is set to event.

	useWhiteCellList
Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1. E-UTRAN does not configure the field for events A1, A2, C1 and C2.

	ul-DelayConfig
If the field is present, E-UTRAN configures UL PDCP Packet Delay per QCI measurement and the UE shall ignore the fields triggerQuantity and maxReportCells. The applicable values for the corresponding triggerType and reportInterval are periodical and (one of the) ms1024, ms2048, ms5120 or ms10240 respectively.The reportInterval indicates the periodicity for performing and reporting of UL PDCP Delay per QCI measurement as specified in TS 36.314 [71].

	useSMeasure
If the field is present and set to true, then the UE performs the measurements associated carriers and/or RATs applicable to the measID having this reportConfigEUTRA only if the PCell RSRP is below the configured s-Measure value. If not configured, the UE assigns the default value to be FALSE.



	Conditional presence
	Explanation

	reportCGI
	The field is optional, need OR, in case purpose is included and set to reportCGI; otherwise the field is not present and the UE shall delete any existing value for this field.




********************************************** End of changes *********************************************************
