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[bookmark: _Ref7619946]Introduction
This contribution discusses UE’s height location information which is not standardized in LTE MDT. We clarify the motivation and need of the UE height location for MDT and we also provide some considerations on solutions, how to realize this LTE MDT feature.
Discussion
[bookmark: Observation1]Problem statement
To recognize coverage area in higher floor such as skyscrapers, LTE MDT features are not enough. Especially the current LTE MDT mechanism cannot provide UE’s height location to network, so operators have no knowledge about whether the reported data is measured on grand floor or higher floor. The reported data sometimes may show that the UE receives signals from the gNB located far from the UE location, and the observer may guess the UE is on higher floor. But to know the fact, the observer go to the site and figure out whether it happens on grand floor or higher floor. It results in extra operational costs and increase OPEX. So we propose the following.

Proposal 1: RAN2 agree to develop a solution to indicate UE’s height to eNB for MDT purpose, at least for immediate MDT and logged MDT.
Proposal 2: RAN2 discuss whether to introduce UE’s height to RACH Report and RLF report.
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Fig1. Coverage survey in skyscrapers

Solutions
We think there are two approaches, one is to reuse the fields ”heightUE” standardized for UAV in LTE, and the other is to adopt the fields ”uncompensatedBarometricPressure” standardized in NR. The fields ”heightUE” indicates height of the UE in meters relative to the sea level. On the other hand, the fields ”uncompensatedBarometricPressure” provides the uncompensated barometric pressure in units of Pa. We understand that Units are different but the information itself is equivalent, in other words Pa is translated easily to meter and vice versa. UE and Netowrk vendors may have some preference among the solutions, so we propose to discuss which solution should be adopted in RAN2.

Proposal 3: RAN2 discuss Alt1 and Alt2 for the solution and decide which alternative to be adopted.
Alt1: Reuse heightUE standardized for UAV in LTE
Alt2: Adopt uncompensatedBarometricPressure standardized in NR

		heightUE-r15						INTEGER (-400..8880)		OPTIONAL

	heightUE
Indicates height of the UE in meters relative to the sea level. Value 0 corresponds to sea level (i.e., negative value indicates depth of the UE below sea level). Value -400 corresponds to -400 m, value -399 corresponds to -399 m and so on.


Table1. ”hightUE” in TS36.331

		sensor-MeasurementInformation-r16    OCTET STRING    OPTIONAL,

	sensor-MeasurementInformation
This field provides barometric pressure measurements as Sensor-MeasurementInformation defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	uncompensatedBarometricPressure-r13	INTEGER (30000..115000)		OPTIONAL, -- Cond Barometer

	uncompensatedBarometricPressure
This field provides the uncompensated barometric pressure as measured by the UE sensor, in units of Pa.


Table2. ”uncompensatedBarometricPressure” in TS38.331/TS37.355

For the discussion, we summarize the specification impacts for Alt1 and Alt2 as below. We also show some example changes for Alt1 and Alt2 in the later Annex.

	
	Alt1
	Alt2

	Immediate MDT
	1. New fields ”includeHeight” is introduced to ReportConfigEUTRA.
1. New fields ”obtainHeight” is introduced to OtherConfig.
1. UE include existing fields ”heightUE-r15” in MeasResults, if new fields ”includeHeight” is configured.
	1. New fields ”includeSensor-Meas” is introduced to ReportConfigEUTRA.
1. New fields ”sensor-NameList”* is introduced to OtherConfig.
1. UE include new fields ”sensor-MeasurementInformation”, if new fields ”includeSensor-Meas” is configured.

	Logged MDT
	1. New fields ”obtainHeight” is introduced to LoggedMeasurementConfiguration
1. UE include existing fields ”heightUE-r15” in MeasResults, if new fields ”includeHeight” is configured.
	1. New fields ”sensor-NameList”* is introduced to LoggedMeasurementConfiguration
1. UE include new fields ”sensor-MeasurementInformation” in MeasResults, if new fields ”sensor-NameList” is configured.

	RACH Report
	Existing fields ”heightUE-r15” is introduced to RA-Report-r16
	New fields ”sensor-MeasurementInformation” is introduced to RA-Report-r16

	RLF Report
	Existing fields ”heightUE-r15” is introduced to RLF-Report-r16
	New fields ”sensor-MeasurementInformation” is introduced to RLF-Report-r16

	UE capability
	New UE capability ”MDT-heightUE-capability”*
	New UE capability ”sensor-Measurement-capability”

	Remarks
	*Any UE including non-UAV UEs can use the existing framework to report height, if the existing capability is indicated.
	* Fields ”sensor-NameList” or fields ”obtainHeight” should be discussed also


Table3. Specification impacts comparison between Alt1 and Alt2

Timeline (TEI17 or next release)
We also think that we need to discuss timeline how to progress the relevant work. We think that some work can be done under TEI17, but we are still not sure whether we can complete the whole discussion within the limited time units allocated for TEI17. So, we would like to make the following proposal.

Proposal 4: RAN2 discuss what should be done under TEI17 and what can be postponed to Rel-18.

Conclusion
In this contribution, we make the following proposals.
Proposal 1: RAN2 agree to develop a solution to indicate UE’s height to eNB for MDT purpose, at least for immediate MDT and logged MDT.
Proposal 2: RAN2 discuss whether to introduce UE’s height to RACH Report and RLF report.
Proposal 3: RAN2 discuss Alt1 and Alt2 for the solution and decide which alternative to be adopted.
Alt1: Reuse heightUE standardized for UAV in LTE
Alt2: Adopt uncompensatedBarometricPressure standardized in NR
Proposal 4: RAN2 discuss what should be done under TEI17 and what can be postponed to Rel-18.

Annex : Spec impact analysis for Alt1 and Alt2
In this section, we share our considerations on spec changes relevant to our proposals. Once the above proposal2 is agreed, then the changes should be thoroughly reviewed and finalized.
RRC Spec Changes for TS36.331
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The UE shall:
1>	if the received otherConfig includes the reportProximityConfig:
2>	if proximityIndicationEUTRA is set to enabled:
3>	consider itself to be configured to provide proximity indications for E-UTRA frequencies in accordance with 5.3.14;
2>	else:
3>	consider itself not to be configured to provide proximity indications for E-UTRA frequencies;
2>	if proximityIndicationUTRA is set to enabled:
3>	consider itself to be configured to provide proximity indications for UTRA frequencies in accordance with 5.3.14;
2>	else:
3>	consider itself not to be configured to provide proximity indications for UTRA frequencies;
1>	if the received otherConfig includes the obtainLocation:
2>	attempt to have detailed location information available for any subsequent measurement report;
NOTE 1:	The UE is requested to attempt to have valid detailed location information available whenever sending a measurement report for which it is configured to include available detailed location information. The UE may not succeed e.g. because the user manually disabled the GPS hardware, due to no/poor satellite coverage. Further details, e.g. regarding when to activate GNSS, are up to UE implementation.
NOTE 1a:	Any subsequent measurement report includes RLF report and SCGFailureInformationNR.
1>	if the received otherConfig includes the bt-NameListConfig:
2>	if bt-NameListConfig is set to setup, attempt to have Bluetooth measurement results available for subsequent measurement report;
1>	if the received otherConfig includes the wlan-NameListConfig:
2>	if wlan-NameListConfig is set to setup, attempt to have WLAN measurement results available for subsequent measurement report;
NOTE 2:	The UE is requested to attempt to have valid Bluetooth measurements and WLAN measurements whenever sending a measurement report for which it is configured to include these measurements. The UE may not succeed e.g. because the user manually disabled the WLAN or Bluetooth hardware. Further details, e.g. regarding when to activate WLAN or Bluetooth, are up to UE implementation.
1>	if the received otherConfig includes the obtainHeight:
2>	attempt to have height measurement results available for subsequent measurement report;
NOTE X:	The UE is requested to attempt to have valid height measurements whenever sending a measurement report for which it is configured to include these measurements. The UE may not succeed e.g. because the user manually disabled obtaining the UE height. Further details e.g. regarding when and how to obtain the UE height are up to UE implementation.	Comment by QC (Umesh): Without the second sentence, the first sentence of the NOTE is unnecessary.
1>	if the received otherConfig includes the idc-Config:
2>	if idc-Indication is included (i.e. set to setup):
3>	consider itself to be configured to provide IDC indications in accordance with 5.6.9;
3>	if idc-Indication-UL-CA is included (i.e. set to setup):
4>	consider itself to be configured to indicate UL CA related information in IDC indications in accordance with 5.6.9;
3>	if idc-HardwareSharingIndication is included (i.e. set to setup):
4>	consider itself to be configured to indicate IDC hardware sharing problem indications in IDC indications in accordance with 5.6.9;
3>	if idc-Indication-MRDC is included (i.e. set to setup):
4>	consider itself to be configured to provide IDC indications for MR-DC in accordance with 5.6.9;
 2>	else:
3>	consider itself not to be configured to provide IDC indications;
2>	if autonomousDenialParameters is included:
3>	consider itself to be allowed to deny any transmission in a particular UL subframe if during the number of subframes indicated by autonomousDenialValidity, preceeding and including this particular subframe, it autonomously denied fewer UL subframes than indicated by autonomousDenialSubframes;
2>	else:
3>	consider itself not to be allowed to deny any UL transmission;
1>	if the received otherConfig includes the powerPrefIndicationConfig:
2>	if powerPrefIndicationConfig is set to setup:
3>	consider itself to be configured to provide power preference indications in accordance with 5.6.10;
2>	else:
3>	consider itself not to be configured to provide power preference indications;
1>	if the received otherConfig includes the sps-AssistanceInfoReport:
2>	if sps-AssistanceInfoReport is set to TRUE:
3>	consider itself to be configured to provide SPS assistance information in accordance with 5.6.10;
2>	else
3>	consider itself not to be configured to provide SPS assistance information;
1>	if the received otherConfig includes the bw-PreferenceIndicationTimer:
2>	consider itself to be configured to provide maximum PDSCH/PUSCH bandwidth preference indication in accordance with 5.6.10;
1>	else:
2>	consider itself not to be configured to provide maximum PDSCH/PUSCH bandwidth indication preference;
1>	if the received otherConfig includes the delayBudgetReportingConfig:
2>	if delayBudgetReportingConfig is set to setup:
3>	consider itself to be configured to send delay budget reports in accordance with 5.6.10;
2>	else:
3>	consider itself not to be configured to send delay budget reports and stop timer T342, if running;
1>	if the received otherConfig includes the overheatingAssistanceConfig:
2>	if overheatingAssistanceConfig is set to setup:
3>	consider itself to be configured to provide overheating assistance information in accordance with 5.6.10;
3>	if overheatingAssistanceConfigForSCG is included:
4>	if overheatingAssistanceConfigForSCG is set to true:
5>	consider itself to be configured to provide overheating assistance information for NR SCG in accordance with 5.6.10;
4>	else if overheatingAssistanceConfigForSCG is set to false:
5>	consider itself not to be configured to provide overheating assistance information for NR SCG and stop timer T345, if running;
2>	else:
3>	consider itself not to be configured to provide overheating assistance information and stop timer T345, if running;
1>	for BL UEs or UEs in CE, if the received otherConfig includes the rlm-ReportConfig:
2>	if rlm-ReportConfig is set to setup:
3>	consider itself to be configured to detect "early-out-of-sync" and "early-in-sync" RLM events as specified in 5.3.11;
3>	if rlmReportRep-MPDCCH is set to setup:
4>	consider itself to be configured to report rlmReportRep-MPDCCH in accordance with 5.6.10;
2>	else:
3>	consider itself not to be configured to detect "early-out-of-sync" and "early-in-sync" RLM events and stop timer T343, timer T344, timer T314 and timer T315 if running;
1>	if the received otherConfig includes the measConfigAppLayer:
2>	if measConfigAppLayer is set to setup:
3>	forward measConfigAppLayerContainer to upper layers considering the serviceType;
3>	consider itself to be configured to send application layer measurement report in accordance with 5.6.19;
2>	else:
3>	inform upper layers to clear the stored application layer measurement configuration;
3>	discard received application layer measurement report information from upper layers;
3>	consider itself not to be configured to send application layer measurement report.
1>	if the received otherConfig includes the ailc-BitConfig:
2>	if ailc-BitConfig is set to TRUE:
3>	consider itself to be configured to provide assistance information bit for local cache as specified in TS 36.323 [8], clause 6.2.3;
2>	else:
3>	consider itself not to be configured to provide assistance information bit for local cache;
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Figure 5.5.5.1-1: Measurement reporting
The purpose of this procedure is to transfer measurement results from the UE to E-UTRAN. 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 measResultPCell to include the quantities of the PCell;
1>	set the measResultServFreqList to include for each E-UTRA SCell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in TS 36.133 [16], except if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation;
1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:
2>	for each E-UTRA serving frequency for which measObjectId is referenced in the measIdList, other than the frequency corresponding with the measId that triggered the measurement reporting:
3>	set the measResultServFreqList to include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;
1>	if the triggerType is set to event; and if the corresponding measObject concerns NR; and if eventId is set to eventB1-NR or eventB2-NR; or
1>	if the triggerType is set to event; and if eventId is set to eventA3 or eventA4 or eventA5:
2>	if purpose for the reportConfig or reportConfigInterRAT associated with the measId that triggered the measurement reporting is set to a value other than reportLocation:
3>	set the measResultServFreqListNR to include for each NR serving frequency that the UE is configured to measure according to TS 38.331 [82], if any, the following:
4>	set measResultSCell to include the available results of the NR serving cell, as specified in 5.5.5.2;
4>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas and if eventId is set to eventA3 or eventA4 or eventA5:
5>	set measResultBestNeighCell to include the available results, as specified in 5.5.5.2, of the non-serving cell with the highest sorting quantity determined as specified in 5.5.5.3;
3>	for each (serving or neighbouring) cell for which the UE reports results according to the previous, additionally include available beam results according to the following:
4>	if maxReportRS-Index is configured, set measResultRS-IndexList to include available results, as specified in 5.5.5.2, of up to maxReportRS-Index beams, ordered based on the quantity determined as specified in 5.5.5.3;
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 triggerType is set to event:
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;
NOTE 1:	The reliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency) depends on the measurement configuration i.e. the reportInterval. The related performance requirements are specified in TS 36.133 [16].
3>	for each cell that is included in the measResultNeighCells, include the physCellId;
3>	if the triggerType is set to event; or the purpose is set to reportStrongestCells or to reportStrongestCellsForSON:
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 E-UTRA:
6>	set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig;
6>	sort the included cells in order of decreasing triggerQuantity, i.e. the best cell is included first;
5>	if the measObject associated with this measId concerns NR:
6>	set the measResultCell to include the quantity(ies) indicated in the reportQuantityCellNR within the concerned reportConfig;
6>	if maxReportRS-Index and reportQuantityRS-IndexNR are configured, set measResultRS-IndexList to include the result of the best beam if threshRS-Index is included in the VarMeasConfig for the corresponding measObject, and the remaining beams whose quantity is above threshRS-Index, up to maxReportRS-Index beams in total:
7>	order beams based on the sorting quantity determined as specified in 5.5.5.3;
7>	for each included beam:
8>	include ssbIndex;
8>	if reportRS-IndexResultsNR is set to TRUE, for each quantity indicated, include the corresponding measurement result in measResultSSB-Index for each ssb-Index;
6>	sort the included cells in order of decreasing sorting quantity determined as specified in 5.5.5.3;
5>	if the measObject associated with this measId concerns UTRA FDD and if ReportConfigInterRAT includes the reportQuantityUTRA-FDD:
6>	set the measResult to include the quantities indicated by the reportQuantityUTRA-FDD in order of decreasing measQuantityUTRA-FDD within the quantityConfig, i.e. the best cell is included first;
5>	if the measObject associated with this measId concerns UTRA FDD and if ReportConfigInterRAT does not include the reportQuantityUTRA-FDD; or
5>	if the measObject associated with this measId concerns UTRA TDD, GERAN or CDMA2000:
6>	set the measResult to the quantity as configured for the concerned RAT within the quantityConfig in order of either decreasing quantity for UTRA and GERAN or increasing quantity for CDMA2000 pilotStrength, i.e. the best cell is included first;
3>	else if the purpose is set to reportCGI and the corresponding measObject concerns a RAT other than NR:
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>	if the includeMultiBandInfo is configured:
6>	include the freqBandIndicator;
6>	if the cell broadcasts the multiBandInfoList, include the multiBandInfoList;
6>	if the cell broadcasts the freqBandIndicatorPriority, include the freqBandIndicatorPriority;
5>	if the cell broadcasts a CSG identity:
6>	include the csg-Identity;
6>	include the csg-MemberStatus and set it to member if the cell is a CSG member cell;
5>	if the si-RequestForHO is configured within the reportConfig associated with this measId:
6>	include the cgi-Info containing all the fields other than the plmn-IdentityList that have been successfully acquired;
6>	include, within the cgi-Info, the field plmn-IdentityList in accordance with the following:
7>	if the cell is a CSG member cell, determine the subset of the PLMN identities, starting from the second entry of PLMN identities in the broadcast information, that meet the following conditions:
a)	equal to the RPLMN or an EPLMN; and
b)	the CSG whitelist of the UE includes an entry comprising of the concerned PLMN identity and the CSG identity broadcast by the cell;
7>	if the subset of PLMN identities determined according to the previous includes at least one PLMN identity, include the plmn-IdentityList and set it to include this subset of the PLMN identities;
7>	if the cell is a CSG member cell, include the primaryPLMN-Suitable if the primary PLMN meets conditions a) and b) specified above;
7>	if the cell does not broadcast csg-Identity and the UE is capable of reporting the plmn-IdentityList from cells not broadcasting csg-Identity:
8>	include in the plmn-IdentityList the list of identities starting from the second entry of PLMN identities in the broadcast information;
5>	else:
6>	include the cgi-Info containing all the fields that have been successfully acquired and in accordance with the following:
7>	include in the plmn-IdentityList the list of identities starting from the second entry of PLMN Identities in the broadcast information;
4>	if the cellAccessRelatedInfoList-5GC has been acquired:
5>	include cgi-Info-5GC;
NOTE 1a:	The UE may include the cgi-Info-5GC even when the N1 mode is disabled.
3>	else if the purpose is set to reportCGI and the corresponding measObject concerns NR RAT:
4>	if the Cell information of cgi-Info for the cell indicated by the cellForWhichToReportCGI in the associated measObject has been obtained:
5>	include plmn-IdentityInfoList including plmn-IdentityList, trackingAreaCode (if available), ran-AreaCode (if available) and cellIdentity for each entry of the plmn-IdentityInfoList;
5>	include frequencyBandList if broadcasted;
4>	else if MIB associated with the concerned measObject indicates that SIB1 is not broadcast:
5>	include the noSIB1 field;
1>	for the cells included according to the previous (i.e. covering the PCell, the SCells, the best non-serving cells on serving frequencies as well as neighbouring EUTRA cells) include results according to the extended RSRQ if corresponding results are available according to the associated performance requirements defined in TS 36.133 [16];
1>	if there is at least one applicable CSI-RS resource to report:
2>	set the measResultCSI-RS-List to include the best CSI-RS resources up to maxReportCells in accordance with the following:
3>	if the triggerType is set to event:
4>	include the CSI-RS resources included in the csi-RS-TriggeredList as defined within the VarMeasReportList for this measId;
3>	else:
4>	include the applicable CSI-RS resources for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;
NOTE 2:	The reliability of the report (i.e. the certainty it contains the strongest CSI-RS resources on the concerned frequency) depends on the measurement configuration i.e. the reportInterval. The related performance requirements are specified in TS 36.133 [16].
3>	for each CSI-RS resource that is included in the measResultCSI-RS-List:
4>	include the measCSI-RS-Id;
4>	include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follow:
5>	set the csi-RSRP-Result to include the quantity indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantityCSI-RS, i.e. the best CSI-RS resource is included first;
4>	if reportCRS-Meas is set to true within the associated reportConfig, and the cell indicated by physCellId of this CSI-RS resource is not a serving cell:
5>	set the measResultNeighCells to include the cell indicated by physCellId of this CSI-RS resource, and include the physCellId;
5>	set the rsrpResult to include the RSRP of the concerned cell, if available according to performance requirements in TS 36.133 [16];
5>	set the rsrqResult to include the RSRQ of the concerned cell, if available according to performance requirements in TS 36.133 [16];
1>	if the ue-RxTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measId;
2>	set the ue-RxTxTimeDiffResult to the measurement result provided by lower layers;
2>	set the currentSFN;
1>	if the measRSSI-ReportConfig is configured within the corresponding reportConfig for this measId:
2>	set the rssi-Result to the average of sample value(s) provided by lower layers in the reportInterval;
2>	set the channelOccupancy to the rounded percentage of sample values which are beyond to the channelOccupancyThreshold within all the sample values in the reportInterval;
1>	if the measRSSI-ReportConfigNR is configured within the corresponding reportConfigInterRAT for this measId:
2>	set the rssi-ResultNR to the average of sample value(s) provided by lower layers in the reportInterval;
2>	set the channelOccupancyNR to the rounded percentage of sample values which are beyond to the channelOccupancyThresholdNR within all the sample values in the reportInterval;
1>	if uplink PDCP delay results are available:
2>	set the ul-PDCP-DelayResultList to include the uplink PDCP delay results available;
1>	if uplink PDCP delay value results are available:
2>	set the ul-PDCP-DelayValueResultList to include the corresponding average uplink PDCP delay values;
1>	if the includeLocationInfo is configured in the corresponding reportConfig for this measId or if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation; and detailed location information that has not been reported is available, set the content of the locationInfo as follows:
2>	include the locationCoordinates;
2>	if available, include the gnss-TOD-msec, except if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation;
2>	include the verticalVelocityInfo, if available;
1>	if the includeWLAN-Meas is configured in the corresponding reportConfig for this measId, set the measResults as follows:
2>	if available, include the logMeasResultListWLAN, in order of decreasing RSSI for WLAN APs;
1>	if the includeBT-Meas is configured in the corresponding reportConfig for this measId, set the measResults as follows:
2>	if available, include the logMeasResultListBT, in order of decreasing RSSI for Bluetooth beacons;
1>	if the reportSSTD-Meas is set to true or pSCell within the corresponding reportConfig for this measId:
2>	set the measResultSSTD to the measurement results provided by lower layers;
1>	if the reportSFTD-Meas is set to neighborCells or pSCell within the corresponding reportConfigInterRAT for this measId, for each applicable cell for which results are available:
2>	set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower layers;
2>	if the ss-rsrp in the reportQuantityCellNR is set to TRUE within the corresponding reportConfigInterRAT for this measId:
3>	include rsrpResult set to the RSRP of the concerned cell;
1>	if there is at least one applicable transmission resource pool to report:
2>	set the measResultListCBR to include the CBR measurement results in accordance with the following:
3>	if the triggerType is set to event:
4>	include the transmission resource pools included in the poolsTriggeredList as defined within the VarMeasReportList for this measId;
3>	else:
4>	include the applicable transmission resource pools for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;
3>	for each transmission resource pool to be reported:
4>	set the poolIdentity to the poolReportId of this transmission resource pool;
4>	if adjacencyPSCCH-PSSCH is set to TRUE for this transmission resource pool:
5>	set the cbr-PSSCH to the CBR measurement result on PSSCH and PSCCH of this transmission resource pool provided by lower layers;
4>	else:
5>	set the cbr-PSSCH to the CBR measurement result on PSSCH of this transmission resource pool provided by lower layers if available;
5>	set the cbr-PSCCH to the CBR measurement result on PSCCH of this transmission resource pool provided by lower layers if available;
2>	set the measResultSensing to include the sensing measurement results in accordance with the following:
3>	include the applicable transmission resource pools for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;
3>	for each transmission resource pool to be reported:
4>	set the sensingResult to the sensing measurement results provided by the lower layers;
1>	if the triggerType is set to event; and if eventId is set to eventH1 or eventH2:
2>	set the heightUE to include the altitude of the UE;
1>	if the includeHeight is configured in the corresponding reportConfig for this measId:
2>	 set the heightUE to include the altitude of the UE, if available;
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 triggerType 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 measured results are for CDMA2000 HRPD:
2>	set the preRegistrationStatusHRPD to the UE's CDMA2000 upper layer's HRPD preRegistrationStatus;
1>	if the measured results are for CDMA2000 1xRTT:
2>	set the preRegistrationStatusHRPD to FALSE;
1>	if the measured results are for WLAN:
2>	set the measResultListWLAN to include the quantities within the quantityConfigWLAN for up to maxReportCells WLAN(s), determined according to the following:
3>	include WLAN the UE is connected to, if any;
3>	if reportAnyWLAN is set to TRUE:
4>	consider WLAN with any WLAN identifiers to be applicable for measurement reporting;
3>	else:
4>	consider only WLANs which do not match all WLAN identifiers of any entry within wlan-MobilitySet in VarWLAN-MobilityConfig to be applicable for measurement reporting;
3>	include applicable WLAN in order of decreasing WLAN RSSI, i.e. the best WLAN is included first;
2>	for each included WLAN:
3>	set wlan-Identifiers to include all WLAN identifiers that can be acquired for the WLAN measured;
3>	set connectedWLAN to TRUE if the UE is connected to the WLAN measured;
3>	if reportQuantityWLAN exists within the ReportConfigInterRAT within the VarMeasConfig for this measId:
4>	if bandRequestWLAN is set to TRUE:
5>	set bandWLAN to include WLAN band of the WLAN measured;
4>	if carrierInfoRequestWLAN is set to TRUE:
5>	set carrierInfoWLAN to include WLAN carrier information of the WLAN measured if it can be acquired;
4>	if availableAdmissionCapacityRequestWLAN is set to TRUE:
5>	set the measResult to include avaiableAdmissionCapacityWLAN if it can be acquired;
4>	if backhaulDL-BandwidthRequestWLAN is set to TRUE:
5>	set the measResult to include backhaulDL-BandwidthWLAN if it can be acquired;
4>	if backhaulUL-BandwidthRequestWLAN is set to TRUE:
5>	set the measResult to include backhaulUL-BandwidthWLAN if it can be acquired;
4>	if channelUtilizationRequestWLAN is set to TRUE:
5>	set the measResult to include channelUtilizationWLAN if it can be acquired;
4>	if stationCountRequestWLAN is set to TRUE:
5>	set the measResult to include stationCountWLAN if it can be acquired;
1>	if the measurement configuration that triggered the measurement reporting procedure was configured by an sl-ConfigDedicatedEUTRA that was received within an NR RRCReconfiguration message:
2>	submit the MeasurementReport message via SRB1 embedded in NR RRC message ULInformationTransferIRAT as specified in TS 38.331 [82].
1>	else if the UE is configured with NE-DC:
2>	submit the MeasurementReport message via SRB1 embedded in NR RRC message ULInformationTransferMRDC as specified in TS 38.331 [82].
1>	else:
2>	submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;
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 E-UTRAN. 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:
Omit
1> if the triggerType is set to event; and if eventId is set to eventH1 or eventH2:
2>set the heightUE to include the altitude of the UE;
1> 
2> 
1> increment the numberOfReportsSent as defined within the VarMeasReportList for this measId by 1;
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Upon receiving the LoggedMeasurementConfiguration message the UE shall:
1>	discard the logged measurement configuration as well as the logged measurement information as specified in 5.6.7;
1>	store the received loggingDuration, loggingInterval and areaConfiguration, if included, in VarLogMeasConfig;
1>	if the LoggedMeasurementConfiguration message includes plmn-IdentityList:
2>	set plmn-IdentityList in VarLogMeasReport to include the RPLMN as well as the PLMNs included in plmn-IdentityList;
1>	else:
2>	set plmn-IdentityList in VarLogMeasReport to include the RPLMN;
1>	store the received absoluteTimeInfo, traceReference, traceRecordingSessionRef and tce-Id in VarLogMeasReport;
1>	store the received targetMBSFN-AreaList, if included, in VarLogMeasConfig;
1>	store the received bt-NameList, if included, in VarLogMeasConfig;
1>	store the received wlan-NameList, if included, in VarLogMeasConfig;

1>	start timer T330 with the timer value set to the loggingDuration;

6.2.2	Message definitions
Omit
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The LoggedMeasurementConfiguration message is used by E-UTRAN to configure the UE to perform logging of measurement results while in RRC_IDLE or to perform logging of measurement results for MBSFN while in both RRC_IDLE and RRC_CONNECTED. It is used to transfer the logged measurement configuration for network performance optimisation, see TS 37.320 [60].
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: E-UTRAN to UE
LoggedMeasurementConfiguration message
-- ASN1START

LoggedMeasurementConfiguration-r10 ::=	SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			loggedMeasurementConfiguration-r10		LoggedMeasurementConfiguration-r10-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture				SEQUENCE {}
	}
}


LoggedMeasurementConfiguration-r10-IEs ::= SEQUENCE {		
	traceReference-r10				TraceReference-r10,
	traceRecordingSessionRef-r10	OCTET STRING (SIZE (2)),
	tce-Id-r10						OCTET STRING (SIZE (1)),
	absoluteTimeInfo-r10			AbsoluteTimeInfo-r10,
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,	-- Need OR
	loggingDuration-r10				LoggingDuration-r10,
	loggingInterval-r10				LoggingInterval-r10,
	nonCriticalExtension			LoggedMeasurementConfiguration-v1080-IEs	OPTIONAL
}

LoggedMeasurementConfiguration-v1080-IEs ::= SEQUENCE {
	lateNonCriticalExtension-r10	OCTET STRING						OPTIONAL,
	nonCriticalExtension			LoggedMeasurementConfiguration-v1130-IEs	OPTIONAL
}

LoggedMeasurementConfiguration-v1130-IEs ::= SEQUENCE {
	plmn-IdentityList-r11			PLMN-IdentityList3-r11		OPTIONAL,	-- Need OR
	areaConfiguration-v1130			AreaConfiguration-v1130		OPTIONAL,	-- Need OR
	nonCriticalExtension			LoggedMeasurementConfiguration-v1250-IEs	OPTIONAL
}

LoggedMeasurementConfiguration-v1250-IEs ::= SEQUENCE {
	targetMBSFN-AreaList-r12	TargetMBSFN-AreaList-r12		OPTIONAL,	-- Need OP
	nonCriticalExtension			LoggedMeasurementConfiguration-v1530-IEs					OPTIONAL
}

LoggedMeasurementConfiguration-v1530-IEs ::= SEQUENCE {
	bt-NameList-r15					BT-NameList-r15					OPTIONAL,	--Need OR
	wlan-NameList-r15				WLAN-NameList-r15				OPTIONAL,	--Need OR
	nonCriticalExtension			LoggedMeasurementConfiguration-v17xy-IEs SEQUENCE {}						OPTIONAL
}

LoggedMeasurementConfiguration-v17xy-IEs ::= SEQUENCE {
	obtainHeight-r17				ENUMERATED {true}				OPTIONAL,	--Need OR	Comment by QC (Umesh): For both Alt1 and Alt2, as the current intention is limited to height, we do not think a “list of sensors” need to be added for LTE.
	nonCriticalExtension			SEQUENCE {}						OPTIONAL
}

TargetMBSFN-AreaList-r12 ::=			SEQUENCE (SIZE (0..maxMBSFN-Area)) OF TargetMBSFN-Area-r12

TargetMBSFN-Area-r12 ::=				SEQUENCE {
	mbsfn-AreaId-r12					MBSFN-AreaId-r12		OPTIONAL,	-- Need OR
	carrierFreq-r12						ARFCN-ValueEUTRA-r9,
	...
}

-- ASN1STOP

	LoggedMeasurementConfiguration field descriptions

	absoluteTimeInfo
Indicates the absolute time in the current cell. 

	areaConfiguration
Used to restrict the area in which the UE performs measurement logging to cells broadcasting either one of the included cell identities or one of the included tracking area codes/ identities.

	plmn-IdentityList
Indicates a set of PLMNs defining when the UE performs measurement logging as well as the associated status indication and information retrieval i.e. the UE performs these actions when the RPLMN is part of this set of PLMNs.

	targetMBSFN-AreaList
Used to indicate logging of MBSFN measurements and further restrict the area and frequencies for which the UE performs measurement logging for MBSFN. If both MBSFN area id and carrier frequency are present, a specific MBSFN area is indicated. If only carrier frequency is present, all MBSFN areas on that carrier frequency are indicated. If there is no entry in the list, any MBSFN area is indicated. 

	tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [58].

	traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [58]



–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer the information requested by the E-UTRAN.
Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN
UEInformationResponse message
-- ASN1START

UEInformationResponse-r9	::=		SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			ueInformationResponse-r9			UEInformationResponse-r9-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

Omit

LogMeasInfoList-r10 ::=		SEQUENCE (SIZE (1..maxLogMeasReport-r10)) OF LogMeasInfo-r10

LogMeasInfo-r10 ::=		SEQUENCE {
	locationInfo-r10					LocationInfo-r10				OPTIONAL,
	relativeTimeStamp-r10				INTEGER (0..7200),
	servCellIdentity-r10				CellGlobalIdEUTRA,

Omit

	[[	logMeasResultListBT-r15				LogMeasResultListBT-r15		OPTIONAL,
		logMeasResultListWLAN-r15			LogMeasResultListWLAN-r15	OPTIONAL
	]],
	[[	anyCellSelectionDetected-r15		ENUMERATED {true}			OPTIONAL
	]],
	[[	measResultListNR-r16				MeasResultCellListNR-r15	OPTIONAL
	]],
	[[	measResultListNR-v1640			SEQUENCE {
			carrierFreqNR-r16				ARFCN-ValueNR-r15
		}																	OPTIONAL,
		measResultListExtNR-r16			MeasResultFreqListNR-r16		OPTIONAL
	]],
	[[	heightUE-r17						INTEGER (-400..8880)		OPTIONAL	Comment by Ericsson User: If alt-2 of proposal-2 is the way to go, then we can remove the field heightUE-r17 completely.

	]]

}
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Omit

–	MeasResults	Comment by QC (Umesh): No change needed here for Alt1
The IE MeasResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility and for idle/inactive measurements.
MeasResults information element
-- ASN1START

MeasResults ::=						SEQUENCE {
	measId								MeasId,
	measResultPCell						SEQUENCE {
		rsrpResult							RSRP-Range,
		rsrqResult							RSRQ-Range
	},
	measResultNeighCells				CHOICE {
		measResultListEUTRA					MeasResultListEUTRA,
		measResultListUTRA					MeasResultListUTRA,
		measResultListGERAN					MeasResultListGERAN,
		measResultsCDMA2000					MeasResultsCDMA2000,
		...,
		measResultNeighCellListNR-r15			MeasResultCellListNR-r15
	}																		OPTIONAL,
	...,

Omit

	[[	logMeasResultListBT-r15				LogMeasResultListBT-r15			OPTIONAL,
		logMeasResultListWLAN-r15			LogMeasResultListWLAN-r15		OPTIONAL,
		measResultSensing-r15			MeasResultSensing-r15				OPTIONAL,
		heightUE-r15						INTEGER (-400..8880)		OPTIONAL
	]],
	[[	ul-PDCP-DelayValueResultList-r16		UL-PDCP-DelayValueResultList-r16	OPTIONAL,
		measResultForRSSI-NR-r16				MeasResultForRSSI-NR-r16		OPTIONAL
	]]



}

	MeasResults field descriptions

	availableAdmissionCapacityWLAN
Indicates the available admission capacity of WLAN as defined in IEEE 802.11-2012 [67].

	averageDelay
Indicates average delay for the packets during the reporting period, as specified in TS 38.314 [103]. Value 0 corresponds to 0 millisecond, value 1 corresponds to 0.1 millisecond, value 2 corresponds to 0.2 millisecond, and so on.

	backhaulDL-BandwidthWLAN
Indicates the backhaul available downlink bandwidth of WLAN, equal to Downlink Speed times Downlink Load defined in Wi-Fi Alliance Hotspot 2.0 [76].

	backhaulUL-BandwidthWLAN
Indicates the backhaul available uplink bandwidth of WLAN, equal to Uplink Speed times Uplink Load defined in Wi-Fi Alliance Hotspot 2.0 [76].

	bandWLAN
Indicates the WLAN band.

	carrierFreq
Indicates the E-UTRA carrier frequency. Within MeasResultIdleListEUTRA-r15, UE only includes measurements with the same carrier frequency.

	carrierFreqNR
Indicates the NR carrier frequency.

	carrierInfoWLAN
Indicates the WLAN channel information.

	cbr-PSSCH
Indicates the CBR measurement results on the PSSCH of the pool indicated by poolIdentity. If adjacencyPSCCH-PSSCH is set to TRUE for the pool indicated by pooIIdentity, this field indicates the CBR measurement of both the PSSCH and PSCCH resources which are measured together.

	cbr-PSCCH
Indicates the CBR measurement results on the PSCCH of the pool indicated by poolIdentity. This field is only included if adjacencyPSCCH-PSSCH is set to FALSE for the pool indicated by pooIIdentity.

	channelOccupancy
Indicates the percentage of samples when the RSSI was above the configured channelOccupancyThreshold for the associated reportConfig.

	channelUtilizationWLAN
Indicates WLAN channel utilization as defined in IEEE 802.11-2012 [67].

	connectedWLAN
Indicates whether the UE is connected to the WLAN for which the measurement results are applicable.

	csg-MemberStatus
Indicates whether or not the UE is a member of the CSG of the neighbour cell.

	currentSFN
Indicates the current system frame number when receiving the UE Rx-Tx time difference measurement results from lower layer.

	drb-Id
Indicates the identity of DRB for which UL PDCP Packet Delay value is provided, according to TS 38.314 [103].

	excessDelay
Indicates excess queueing delay ratio in UL, according to excess delay ratio measurement report mapping table, as defined in TS 36.314 [71], Table 4.2.1.1.1-1.

	heightUE
Indicates height of the UE in meters relative to the sea level. Value 0 corresponds to sea level (i.e., negative value indicates depth of the UE below sea level). Value -400 corresponds to -400 m, value -399 corresponds to -399 m and so on.

	locationAreaCode
A fixed length code identifying the location area within a PLMN, as defined in TS 23.003 [27].

	measId
Identifies the measurement identity for which the reporting is being performed. If the measId-v1250 is included, the measId (i.e. without a suffix) is ignored by eNB.

	measIdleResultNR
Idle/inactive measurement results for an NR cell (optionally including beam level measurements).

	measResult
Measured result of an E‑UTRA cell;
Measured result of a UTRA cell;
Measured result of a GERAN cell or frequency;
Measured result of a CDMA2000 cell;
Measured result of a WLAN;
Measured result of UE Rx–Tx time difference;
Measured result of UE SFN, radio frame and subframe timing difference; or
Measured result of RSSI and channel occupancy.

	measResultCSI-RS-List
Measured results of the CSI-RS resources in discovery signals measurement. 

	measResultListCDMA2000
List of measured results for the maximum number of reported best cells for a CDMA2000 measurement identity.

	measResultListEUTRA
List of measured results for the maximum number of reported best cells for an E‑UTRA measurement identity. For UE supporting CE Mode B, when CE mode B is not restricted by upper layers, measResult-v1360 is reported if the measured RSRP is less than -140 dBm.

	measResultListGERAN
List of measured results for the maximum number of reported best cells or frequencies for a GERAN measurement identity.

	measResultListIdle
List of measured results for E-UTRA idle/inactive measurements.

	measResultListIdleNR
List of measured results for NR idle/inactive measurements.

	measResultListSFTD
List of measured SFTD results for the reported cells for a NR measurement identity.

	measResultListUTRA
List of measured results for the maximum number of reported best cells for a UTRA measurement identity.

	measResultListWLAN
List of measured results for the maximum number of reported best WLAN outside the WLAN mobility set and connected WLAN, if any, for a WLAN measurement identity.

	measResultPCell
Measured result of the PCell. For BL UEs or UEs in CE, when operating in CE Mode B, measResultPCell-v1360 is reported if the measured RSRP is less than -140 dBm. If sending of the MeasurementReport message is triggered by a measurement configured by the field sl-ConfigDedicatedEUTRA that was received within an NR RRCReconfiguration message (i.e. CBR measurements), measResultPCell is not applicable, its contents is invalid and ignored by the network.

	measResultsCDMA2000
Contains the CDMA2000 HRPD pre-registration status and the list of CDMA2000 measurements.

	measResultServFreqList
Measured results of the serving frequencies: the measurement result of each SCell, if any, and of the best neighbouring cell on each serving frequency. For UE supporting CE Mode B, when CE mode B is not restricted by upper layers, measResultBestNeighCell-v1360 is reported if the measured RSRP is less than -140 dBm.

	measResultServingCell
Measured results of the serving cell (i.e., PCell) from idle/inactive measurements.

	measResultsPerCellListIdleNR
List of idle/inactive measured results for the maximum number of reported best cells for a given NR carrier.

	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.

	pilotPnPhase
Indicates the arrival time of a CDMA2000 pilot, measured relative to the UE's time reference in units of PN chips, see C.S0005 [25]. This information is used in either SRVCC handover or enhanced 1xRTT CS fallback procedure to CDMA2000 1xRTT.

	pilotStrength
CDMA2000 Pilot Strength, the ratio of pilot power to total power in the signal bandwidth of a CDMA2000 Forward Channel. See C.S0005 [25] for CDMA2000 1xRTT and C.S0024 [26] for CDMA2000 HRPD.

	poolIdentity
The identity of the transmission resource pool which is corresponding to the poolReportId configured in a resource pool for V2X sidelink communication.

	plmn-IdentityList
The list of PLMN Identity read from broadcast information when the multiple PLMN Identities are broadcast.

	preRegistrationStatusHRPD
Set to TRUE if the UE is currently pre-registered with CDMA2000 HRPD. Otherwise set to FALSE. This can be ignored by the eNB for CDMA2000 1xRTT.

	qci-Id
Indicates QCI value for which excessDelay is provided, according to TS 36.314 [71].

	resourceIndex
Indicates the available resource candidates within the [T1, T2] window as specified in TS 36.213 [23]. clause 14.1.1.6. Value 1 indicates the resource candidate on the subframe indicated by sl-SubframeRef, from subchannel 0 to sensingSubchannelNumber-1. Value 2 indicates the resource candidate on the first subframe following the subframe indicated by sl-SubframeRef, from subchannel 0 to sensingSubchannelNumber-1 (Value 101 indicates the resource candidate on the subframe indicated by sl-SubframeRef, from subchannel 1 to sensingSubchannelNumber, if the numSubchannel of the resource pool is larger than sensingSubchannelNumber) and so on.

	resultRS-IndexList
Beam level measurement results (indexes and optionally, beam measurements).

	routingAreaCode
The RAC identity read from broadcast information, as defined in TS 23.003 [27].

	rsrpResult
Measured RSRP result of an E‑UTRA cell.
The rsrpResult is only reported if configured by the eNB.

	rsrpResultNR
Measured RSRP result of an NR cell.
The rsrpResultNR is only reported if configured by the eNB.

	rsrqResult
Measured RSRQ result of an E‑UTRA cell.
The rsrqResult is only reported if configured by the eNB.

	rsrqResultNR
Measured RSRQ result of an NR cell.
The rsrqResultNR is only reported if configured by the eNB.

	rssi
GERAN Carrier RSSI. RXLEV is mapped to a value between 0 and 63, TS 45.008 [28]. When mapping the RXLEV value to the RSSI bit string, the first/leftmost bit of the bit string contains the most significant bit.

	rssi-Result
Measured RSSI result in dBm.

	rs-sinr-Result
Measured RS-SINR result of an E‑UTRA or NR cell. The rs-sinr-Result is only reported if configured by the eNB.

	rssiWLAN
Measured WLAN RSSI result in dBm.

	


	sl-SubframeRef
Indicates the subframe corresponding to n+T1 used to obtain the sensing measurement results (see TS 36.213 [23]). Specifically, the value indicates the timing offset with respect to subframe#0 of DFN#0 in milliseconds.

	stationCountWLAN
Indicates the total number stations currently associated with this WLAN as defined in IEEE 802.11-2012 [67].

	ue-RxTxTimeDiffResult
UE Rx-Tx time difference measurement result of the PCell, provided by lower layers. If ue-RxTxTimeDiffPeriodicalTDD-r13 is set to TRUE, the measurement mapping is according to EUTRAN TDD UE Rx-Tx time difference report mapping in TS 36.133 [16] and measurement result includes NTAoffset, else the measurement mapping is according to EUTRAN FDD UE Rx-Tx time difference report mapping in TS 36.133 [16].

	utra-EcN0
According to CPICH_Ec/No in TS 25.133 [29] for FDD. Fourteen spare values. The field is not present for TDD.

	utra-RSCP
According to CPICH_RSCP in TS 25.133 [29] for FDD and P-CCPCH_RSCP in TS 25.123 [30] for TDD. Thirty-one spare values.

	wlan-Identifiers
Indicates the WLAN parameters used for identification of the WLAN for which the measurement results are applicable.
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The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting or conditional reconfiguration (i.e. conditional handover) event. The E‑UTRA measurement reporting events concerning CRS are labelled AN with N equal to 1, 2 and so on.
Omit

ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=				SEQUENCE {
	triggerType							CHOICE {
		event								SEQUENCE {

Omit

		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
	]],
	[[	includeBT-Meas-r15				BT-NameListConfig-r15			OPTIONAL,	-- Need ON
		includeWLAN-Meas-r15				WLAN-NameListConfig-r15			OPTIONAL,		-- Need ON
		purpose-r15				ENUMERATED {sensing}					OPTIONAL,	-- Need ON
		numberOfTriggeringCells-r15			INTEGER	(2..maxCellReport)	OPTIONAL,	-- Cond a3a4a5
		a4-a5-ReportOnLeave-r15				BOOLEAN						OPTIONAL	-- Cond a4a5
	]],
	[[ condReconfigurationTriggerEUTRA-r16	CondReconfigurationTriggerEUTRA-r16	OPTIONAL,
-- Need ON
		ul-DelayValueConfig-r16				UL-DelayValueConfig-r16		OPTIONAL,	-- Need ON
	]],
	[[ 
		includeHeight-r17				ENUMERATED {true}			OPTIONAL
	]]
}
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The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events for NR, UTRAN, GERAN and CDMA2000 are labelled BN with N equal to 1, 2 and so on. The inter-RAT measurement reporting events for WLAN are labelled WN with N equal to 1, 2 and so on.
Omit


ReportConfigInterRAT information element
-- ASN1START

ReportConfigInterRAT ::=			SEQUENCE {
Omit
	...,
	[[	si-RequestForHO-r9				ENUMERATED {setup}		OPTIONAL	-- Cond reportCGI
	]],
	[[	reportQuantityUTRA-FDD-r10		ENUMERATED {both}		OPTIONAL	-- Need OR
	]],
	[[	includeLocationInfo-r11			BOOLEAN					OPTIONAL	-- Need ON
	]],
	[[	b2-Threshold1-v1250				CHOICE {
			release							NULL,
			setup							RSRQ-Range-v1250
		}														OPTIONAL	-- Need ON
	]],
	[[	reportQuantityWLAN-r13			ReportQuantityWLAN-r13	OPTIONAL	-- Need ON
	]],
	[[	reportAnyWLAN-r14				BOOLEAN					OPTIONAL	-- Need ON
	]],
	[[	reportQuantityCellNR-r15		ReportQuantityNR-r15	OPTIONAL,	-- Need ON
		maxReportRS-Index-r15			INTEGER (0..maxRS-IndexReport-r15)	OPTIONAL,	-- Need ON
		reportQuantityRS-IndexNR-r15	ReportQuantityNR-r15	OPTIONAL,	-- Need ON
		reportRS-IndexResultsNR			BOOLEAN					OPTIONAL,	-- Need ON
		reportSFTD-Meas-r15				ENUMERATED {pSCell, neighborCells }	OPTIONAL	-- Need ON
	]],
	[[
		useAutonomousGapsNR-r16			ENUMERATED {setup}		OPTIONAL,	-- Cond reportCGI-NR
		measRSSI-ReportConfigNR-r16		MeasRSSI-ReportConfig-r13	OPTIONAL	-- Need ON
	]]
	Comment by QC (Umesh): Following the example of BT and WLAN, unclear why obtainHeight config would be needed here?


}


-- ASN1STOP
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Omit
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The IE OtherConfig contains configuration related to other configuration.
OtherConfig information element
-- ASN1START

OtherConfig-r9 ::= SEQUENCE	{
	reportProximityConfig-r9			ReportProximityConfig-r9		OPTIONAL,	-- Need ON
	...,
	[[	idc-Config-r11					IDC-Config-r11					OPTIONAL,	-- Need ON
		powerPrefIndicationConfig-r11	PowerPrefIndicationConfig-r11	OPTIONAL,	-- Need ON
		obtainLocationConfig-r11		ObtainLocationConfig-r11		OPTIONAL	-- Need ON
	]],
	[[	bw-PreferenceIndicationTimer-r14	ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20,
												s30, s60, s90, s120, s300, s600, spare3,
												spare2, spare1}			OPTIONAL,	-- Need OR
		sps-AssistanceInfoReport-r14		BOOLEAN			OPTIONAL,	-- Need ON
		delayBudgetReportingConfig-r14	CHOICE{
			release					NULL,
			setup					SEQUENCE{
				delayBudgetReportingProhibitTimer-r14	ENUMERATED {
																s0, s0dot4, s0dot8,
																s1dot6, s3, s6, s12, s30}
			}
		}																OPTIONAL,	-- Need ON
		rlm-ReportConfig-r14			CHOICE {
			release					NULL,
			setup					SEQUENCE{
				rlmReportTimer-r14				ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20, s30,
												s60, s90, s120, s300, s600, spare3, spare2, spare1},
				rlmReportRep-MPDCCH-r14			ENUMERATED {setup}		OPTIONAL	-- Need OR
			}
		}	OPTIONAL	-- Need ON
	]],
	[[	overheatingAssistanceConfig-r14	CHOICE{
			release					NULL,
			setup					SEQUENCE{
				overheatingIndicationProhibitTimer-r14	ENUMERATED {s0, s0dot5, s1, s2, s5, s10,
														s20, s30, s60, s90, s120, s300, s600,
														spare3, spare2, spare1}
			}
		}	OPTIONAL		-- Need ON
	]],
	[[	measConfigAppLayer-r15		CHOICE{
			release					NULL,
			setup					SEQUENCE{
				measConfigAppLayerContainer-r15		OCTET STRING (SIZE(1..1000)),
				serviceType-r15						ENUMERATED {qoe, qoemtsi, spare6, spare5, spare4, spare3, spare2, spare1}
			}
		}	OPTIONAL,	-- Need ON	
		ailc-BitConfig-r15				BOOLEAN							OPTIONAL,	-- Need ON
		bt-NameListConfig-r15		BT-NameListConfig-r15					OPTIONAL,	--Need ON
		wlan-NameListConfig-r15		WLAN-NameListConfig-r15					OPTIONAL		--Need ON
	]],
	[[	overheatingAssistanceConfigForSCG-r16	BOOLEAN		OPTIONAL	-- Cond overheating
	]],
	[[	obtainHeight-r17		ENUMERATED {setup}					OPTIONAL		--Need ON
	]],
}

IDC-Config-r11 ::=				SEQUENCE {
	idc-Indication-r11					ENUMERATED {setup}				OPTIONAL,	-- Need OR
	autonomousDenialParameters-r11		SEQUENCE {
[bookmark: OLE_LINK56]			autonomousDenialSubframes-r11			ENUMERATED {n2, n5, n10, n15,
														n20, n30, spare2, spare1},
			autonomousDenialValidity-r11			ENUMERATED {
														sf200, sf500, sf1000, sf2000,
														spare4, spare3, spare2, spare1}
	}		OPTIONAL,		-- Need OR
	...,
	[[	idc-Indication-UL-CA-r11			ENUMERATED {setup}		OPTIONAL	-- Cond idc-Ind
	]],
	[[	idc-HardwareSharingIndication-r13	ENUMERATED {setup}		OPTIONAL	-- Need OR
	]],
	[[	idc-Indication-MRDC-r15		CHOICE{
			release					NULL,
			setup					CandidateServingFreqListNR-r15
		}			OPTIONAL	-- Cond idc-Ind
	]]
}

ObtainLocationConfig-r11 ::= SEQUENCE {
	obtainLocation-r11				ENUMERATED {setup}					OPTIONAL	-- Need OR
}

PowerPrefIndicationConfig-r11 ::= CHOICE{
	release					NULL,
	setup					SEQUENCE{
		powerPrefIndicationTimer-r11		ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20,
											s30, s60, s90, s120, s300, s600, spare3,
											spare2, spare1}
	}
}

ReportProximityConfig-r9 ::= SEQUENCE {
	proximityIndicationEUTRA-r9		ENUMERATED {enabled}			OPTIONAL,	-- Need OR
	proximityIndicationUTRA-r9		ENUMERATED {enabled}			OPTIONAL	-- Need OR
}

CandidateServingFreqListNR-r15 ::= SEQUENCE (SIZE (1..maxFreqIDC-r11)) OF ARFCN-ValueNR-r15

-- ASN1STOP

	OtherConfig field descriptions

	ailc-BitConfig
Indicates whether the UE is allowed to provide assistance information bit for local cache. If configured, the UE shall only apply to a DRB configured with 12-bit PDCP SN format as specified in TS 36.323 [8].

	autonomousDenialSubframes
Indicates the maximum number of the UL subframes for which the UE is allowed to deny any UL transmission. Value n2 corresponds to 2 subframes, n5 to 5 subframes and so on. E-UTRAN does not configure autonomous denial for frequencies on which SCG cells are configured.

	autonomousDenialValidity
Indicates the validity period over which the UL autonomous denial subframes shall be counted. Value sf200 corresponds to 200 subframes, sf500 corresponds to 500 subframes and so on.

	bw-PreferenceIndicationTimer
Prohibit timer for bandwidth preference indication reporting. Value in seconds. Value s0 means prohibit timer is set to 0 second, value s0dot5 means prohibit timer is set to 0.5 second, value s1 means prohibit timer is set to 1 second and so on.

	CandidateServingFreqListNR
Indicates for each candidate NR serving cells, the center frequency around which UE is requested to report IDC issues for MR-DC.

	delayBudgetReportingProhibitTimer
Prohibit timer for delay budget reporting. Value in seconds. Value s0 means prohibit timer is set to 0 second, value s0dot4 means prohibit timer is set to 0.4 second, and so on.

	idc-HardwareSharingIndication
The field is used to indicate whether the UE is allowed indicate in InDeviceCoexIndication that the cause of the problems are due to hardware sharing, and whether the UE is allowed to omit the TDM assistance information.

	idc-Indication
The field is used to indicate whether the UE is configured to initiate transmission of the InDeviceCoexIndication message to the network.

	idc-Indication-MRDC
The field is used to indicate whether the UE is configured to provide IDC indications for MR-DC using the InDeviceCoexIndication message.

	idc-Indication-UL-CA
The field is used to indicate whether the UE is configured to provide IDC indications for UL CA using the InDeviceCoexIndication message.

	measConfigAppLayerContainer
The field contains configuration of application layer measurements, see Annex L (normative) in TS 26.247 [90] and clause 16.5 in TS 26.114 [99].

	serviceType
Indicates the type of application layer measurement. Value qoe indicates Quality of Experience Measurement Collection for streaming services, value qoemtsi indicates Enhanced Quality of Experience Measurement Collection for MTSI.

	obtainHeight
Requests the UE to attempt to have height information available. E-UTRAN configures the field only if includeHeight is configured for one or more measurements.

	obtainLocation
Requests the UE to attempt to have detailed location information available using GNSS. E-UTRAN configures the field only if includeLocationInfo is configured for one or more measurements.

	overheatingAssistanceConfig
Configuration for the UE to report assistance information to inform the eNB about UE detected internal overheating.

	overheatingAssistanceConfigForSCG
The field is used to indicate whether the UE is configured to provide overheating assistance information for NR SCG. E-UTRAN configures value TRUE only when the UE is configured with an NR SCG.

	overheatingIndicationProhibitTimer
Prohibit timer for overheating assistance information reporting. Value in seconds. Value s0 means prohibit timer is set to 0 seconds, value s0dot5 means prohibit timer is set to 0.5 second, value s1 means prohibit timer is set to 1 second and so on.

	powerPrefIndicationTimer
Prohibit timer for Power Preference Indication reporting. Value in seconds. Value s0 means prohibit timer is set to 0 second, value s0dot5 means prohibit timer is set to 0.5 second, value s1 means prohibit timer is set to 1 second and so on.

	reportProximityConfig
Indicates, for each of the applicable RATs (EUTRA, UTRA), whether or not proximity indication is enabled for CSG member cell(s) of the concerned RAT. Note.

	rlmReportTimer
Prohibit timer for RLM event reporting, i.e. "early-out-of-sync" and "early-in-sync" event reporting, as specified in clause 5.6.10. Value in seconds. Value s0 means prohibit timer is set to 0 second, value s0dot5 means prohibit timer is set to 0.5 second, value s1 means prohibit timer is set to 1 second and so on.

	rlmReportRep-MPDCCH
The field is used to indicate whether the UE is configured to report excess repetitions on MPDCCH. 

	


	sps-AssistanceInfoReport
Value TRUE indicates that the UE is allowed to report SPS-AssistanceInformation. If the sl-V2X-SPS-Config is provided by an E-UTRA RRCConnectionReconfiguration message embedded within an NR RRCReconfiguration for V2X sidelink communication (i.e. sl-ConfigDedicatedEUTRA) as in TS 38.331 [82], the network should configure the otherConfig and set this field to TRUE.



NOTE:	Enabling/ disabling of proximity indication includes enabling/ disabling of the related functionality e.g. autonomous search in connected mode.
	Conditional presence
	Explanation

	idc-Ind
	The field is optionally present if idc-Indication is present, need OR. Otherwise the field is not present.

	overheating
	The field is optionally present, need ON, if overheatingAssistanceConfig is included and set to setup; otherwise, the field is not present and the UE shall delete any existing value for this field.



–	UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.
NOTE 0:	For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.
UE-EUTRA-Capability information element
-- ASN1START

[bookmark: OLE_LINK112][bookmark: OLE_LINK113]UE-EUTRA-Capability ::=			SEQUENCE {
	accessStratumRelease			AccessStratumRelease,
	ue-Category						INTEGER (1..5),
	pdcp-Parameters					PDCP-Parameters,
	phyLayerParameters				PhyLayerParameters,
	rf-Parameters					RF-Parameters,
	measParameters					MeasParameters,
	featureGroupIndicators			BIT STRING (SIZE (32))					OPTIONAL,
	interRAT-Parameters				SEQUENCE {
		utraFDD							IRAT-ParametersUTRA-FDD				OPTIONAL,
		utraTDD128						IRAT-ParametersUTRA-TDD128			OPTIONAL,
		utraTDD384						IRAT-ParametersUTRA-TDD384			OPTIONAL,
		utraTDD768						IRAT-ParametersUTRA-TDD768			OPTIONAL,
		geran							IRAT-ParametersGERAN				OPTIONAL,
		cdma2000-HRPD					IRAT-ParametersCDMA2000-HRPD		OPTIONAL,
		cdma2000-1xRTT					IRAT-ParametersCDMA2000-1XRTT		OPTIONAL
	},
	nonCriticalExtension			UE-EUTRA-Capability-v920-IEs			OPTIONAL
}

Omit

UE-EUTRA-Capability-v1650-IEs ::= SEQUENCE {
	otherParameters-v1650				Other-Parameters-v1650			OPTIONAL,
	nonCriticalExtension				UE-EUTRA-Capability-v1660-IEs		OPTIONAL
}

UE-EUTRA-Capability-v1660-IEs ::= SEQUENCE {
	irat-ParametersNR-v1660			IRAT-ParametersNR-v1660,
	nonCriticalExtension				UE-EUTRA-Capability-v17xy-IEsSEQUENCE {}						OPTIONAL
}

UE-EUTRA-Capability-v17xy-IEs ::= SEQUENCE {	Comment by QC (Umesh): Agree that only one capability would be needed, depending on the alternative.
	MDT-heightUE-capability					ENUMERATED {supported}		OPTIONAL,	Comment by Ericsson User: If alt-2 of proposal-2 is the way to go, then we can remove the field MDT-heightUE-capability completely.
	sensor-Measurement-capability		ENUMERATED {supported}		OPTIONAL,
	nonCriticalExtension					SEQUENCE {}									OPTIONAL
}



[bookmark: _Toc20487654][bookmark: _Toc29342961][bookmark: _Toc29344100][bookmark: _Toc36567366][bookmark: _Toc36810824][bookmark: _Toc36847188][bookmark: _Toc36939841][bookmark: _Toc37082821][bookmark: _Toc46481463][bookmark: _Toc46482697][bookmark: _Toc46483931][bookmark: _Toc83791228]7.1	UE variables
NOTE:	To facilitate the specification of the UE behavioural requirements, UE variables are represented using ASN.1. Unless explicitly specified otherwise, it is however up to UE implementation how to store the variables. The optionality of the IEs in ASN.1 is used only to indicate that the values may not always be available.
[bookmark: _Toc20487657][bookmark: _Toc29342964][bookmark: _Toc29344103][bookmark: _Toc36567369][bookmark: _Toc36810828][bookmark: _Toc36847192][bookmark: _Toc36939845][bookmark: _Toc37082825][bookmark: _Toc46481467][bookmark: _Toc46482701][bookmark: _Toc46483935][bookmark: _Toc83791232]–	VarLogMeasConfig	Comment by QC (Umesh): No change seems to be needed here for Alt1 as the configuration would simply be a flag obtainHeight, and similar flag obtainLocation was not added here.
The UE variable VarLogMeasConfig includes the configuration of the logging of measurements to be performed by the UE while in RRC_IDLE, covering intra-frequency, inter-frequency, inter-RAT mobility and MBSFN related measurements. If MBSFN logging is configured, the UE performs logging of measurements while in both RRC_IDLE and RRC_CONNECTED. Otherwise, the UE performs logging of measurements only while in RRC_IDLE.
VarLogMeasConfig UE variable
-- ASN1START

VarLogMeasConfig-r10 ::=				SEQUENCE {
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,
	loggingDuration-r10				LoggingDuration-r10,
	loggingInterval-r10				LoggingInterval-r10
}

VarLogMeasConfig-r11 ::=		SEQUENCE {
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,
	areaConfiguration-v1130			AreaConfiguration-v1130		OPTIONAL,
	loggingDuration-r10				LoggingDuration-r10,
	loggingInterval-r10				LoggingInterval-r10
}

VarLogMeasConfig-r12 ::=		SEQUENCE {
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,
	areaConfiguration-v1130			AreaConfiguration-v1130		OPTIONAL,
	loggingDuration-r10				LoggingDuration-r10,
	loggingInterval-r10				LoggingInterval-r10,
	targetMBSFN-AreaList-r12		TargetMBSFN-AreaList-r12	OPTIONAL
}

VarLogMeasConfig-r15 ::=		SEQUENCE {
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,
	areaConfiguration-v1130			AreaConfiguration-v1130		OPTIONAL,
	loggingDuration-r10				LoggingDuration-r10,
	loggingInterval-r10				LoggingInterval-r10,
	targetMBSFN-AreaList-r12			TargetMBSFN-AreaList-r12		OPTIONAL,
	bt-NameList-r15				BT-NameList-r15					OPTIONAL,
	wlan-NameList-r15				WLAN-NameList-r15					OPTIONAL
}











-- ASN1STOP

UE capability Spec changes for TS36.306	Comment by QC (Umesh): As commented above, only one would be needed here.
[bookmark: _Toc29241711][bookmark: _Toc37153180][bookmark: _Toc37237130][bookmark: _Toc46494341][bookmark: _Toc52535237][bookmark: _Toc83651134]x.x.x	MDT-heightUE-capability	Comment by Ericsson User: If alt-2 of proposal-2 is the way to go, then we can remove this.
Indicates whether UE supports MDT-heightUE-capability as specified in TS 36.331 [5]. UEs having this capability can measure its altitude and report it to gNB for immediate MDT and logged MDT. 

x.x.x	sensor-Measurement-capability
Indicates whether UE supports reporting of the uncompensated barometric pressure as specified in TS 36.331 [5]. UEs having this capability can measure its altitude and report it to gNB for immediate MDT and logged MDT. 

Text proposal to TS 37.320
[bookmark: _Toc518610665][bookmark: _Toc37153582][bookmark: _Toc46501736][bookmark: _Toc52579307][bookmark: _Toc83819760]5.1.1.1.1	Configuration parameters
The logged measurement configuration consists of:
-	configuration of downlink pilot strength measurements logging for (E-)UTRA and NR.
-	configuration of MBSFN measurement logging for E-UTRA.
-	configuration of the triggering of logging events:
-	for (E-)UTRAN only periodic measurement trigger is supported, for which the logging interval is configurable. The parameter specifies the periodicity for storing MDT measurement results. It should be configured in seconds in multiples of the applied IDLE mode DRX, i.e. multiples of 1.28s which is either a factor or multiple of the IDLE mode DRX. The UE behaviour is unspecified when the UE is configured with a DRX cycle larger than the logging interval.
-	for NR:
-	periodic measurement trigger is supported, for which the logging interval is configurable. The parameter specifies the periodicity for storing MDT measurement results.
-	event-based trigger is supported, for which the logging interval is configurable, which determines periodical logging of available data (e.g. time stamp, location information), and the following two types of events are supported:
[bookmark: _Hlk37060317]-	measurement quantity-based event L1, for which the event threshold, hysteresis, and time to trigger are configurable. If the configured time to trigger is not a multiple of the DRX cycle, then the UE uses the next multiple of DRX cycle duration that is larger than the time to trigger for evaluating the event L1;
-	out-of-coverage detection trigger.
NOTE:	The logging configuration for event-based and periodical DL pilot strength logged measurements can be configured independently. Only one type of event can be configured to the UE.
-	configuration of the logging duration. This configuration parameter defines a timer activated at the moment of configuration, that continues independent of state changes, RAT or RPLMN change. When the timer expires the logging is stopped and the configuration is cleared (except for the parameters that are required for further reporting e.g. network absolute time stamp, trace reference, trace recording session reference and TCE Id).
-	network absolute time stamp to be used as a time reference to UE.
-	Trace Reference parameter as indicated by the OAM configuration as specified in TS 32.422 [6].
-	Trace Recording Session Reference as indicated by the OAM configuration as specified in TS 32.422 [6].
-	TCE Id as indicated by the OAM configuration as specified in TS 32.422 [6].
-	(optionally) MDT PLMN List, indicating the PLMNs where measurement collection and log reporting is allowed. It is either the Management Based MDT PLMN List or the Signalling Based MDT PLMN List, depending on how the Logged MDT task was initiated (see 5.1.3).
-	(optionally) configuration of a logging area. A UE will log measurements as long as it is within the configured logging area. The scope of the logging area may consist of one of:
-	a list of up to 32 global cell identities. If this list is configured, the UE will only log measurements when camping in any of these cells
-	a list of up to 8 TAs or 8 LAs or 8 RAs. If this list is configured, the UE will only log measurements when camping in any cell belonging to the preconfigured TA/LA/RAs.
-	The configured logging area can span PLMNs in the MDT PLMN List. If no area is configured, the UE will log measurements throughout the PLMNs of the MDT PLMN list.
-	(optionally) for NR, configuration of a list of neighbouring frequencies and/or cells, indicating the UE to include neighbouring cell's measurements as indicated in the list in the logged MDT report.
-	(optionally) for E-UTRA, configuration of target MBSFN area(s) for MBSFN measurement logging. If target MBSFN area(s) is configured, UE applies it in addition to other restrictions such as the logging area. The UE will log measurements as long as it receives MBMS service from an indicated target MBSFN area and is within the configured logging area. The target MBSFN area(s) is defined by a list of up to 8 entries, where each entry indicates a carrier frequency and optionally indicates a specific MBSFN area on a carrier frequency.
-	(optionally) configuration of the WLAN access point names, indicating the UE to attempt to obtain WLAN measurements associated to these access points.
-	(optionally) configuration of the Bluetooth beacon names, indicating the UE to attempt to obtain Bluetooth measurements associated to these beacons.
-	(optionally) for NR, configuration of the sensor names, indicating the UE to attempt to obtain sensor measurements.
-	(optionally) for E-UTRA, configuration indicating the UE to attempt to obtain height measurements.

[bookmark: _Toc518610667][bookmark: _Toc37153584][bookmark: _Toc46501738][bookmark: _Toc52579309][bookmark: _Toc83819762]5.1.1.2	Measurement collection
In "camped normally" state, a UE shall perform logging as per the logged measurement configuration. This state includes a period between cell selection criteria not being met and UE entering "any cell selection" state, i.e. 10 s for E-UTRA (See TS 36.133 [3]) or 12 s for UTRA (See TS 25.133 [2]) or 10s for NR (See TS 38.133 [16]).

In "any cell selection" state, a UE shall perform logging of available information (i.e. at least indicator 'anyCellSelectionDetected', time stamp, and the available location information). In "camped on any cell" state, the periodic logging stops. However, it should be noted that the duration timer is kept running. When the UE re-enters "camped normally" state and the duration timer has not expired, the periodic logging is restarted based on new DRX and logging resumes automatically (with a leap in time stamp).

When an E-UTRA UE detects an in-device coexistence problem that may affect the logged measurement results, the UE shall stop measurement logging, indicate in the log that an in-device coexistence problem has occurred, and keep the duration timer running. When the in-device coexistence problem is no longer present, and the duration timer has not expired, the logging resumes, with a leap in time stamp.

For E-UTRA MBSFN measurement logging, the UE shall perform MBSFN measurements only when receiving MBMS service, and measurement logging is performed only for logging intervals for which MBSFN measurements are available. The UE shall perform MBSFN measurements and MBSFN measurement logging in both IDLE and CONNECTED modes.
NOTE:	the UE is only required to perform MBSFN measurements when receiving MBMS service of the MBSFN area(s) targeted for logging.
For WLAN measurement logging and Bluetooth measurement logging, the UE shall perform WLAN and Bluetooth measurements, respectively, only when indicated in the corresponding configuration. The measurement logging is performed only for logging intervals for which WLAN and Bluetooth measurements are available, respectively.

The measurement quantities for downlink pilot strength measurement logging are fixed and consist of both RSRP and RSRQ for EUTRA, both RSCP and Ec/No for UTRA FDD, P-CCPCH RSCP for UTRA 1.28 Mcps TDD, Rxlev for GERAN, and Pilot Pn Phase and Pilot Strength for CDMA2000 if the serving cell is EUTRAN cell, and both RSRP and RSRQ for NR.
For NR, in addition to the logged measurement quantities of the camped cell, the best beam index (SSB Index) as along with the best beam RSRP/RSRQ are logged as well as the 'number of good beams' (the number of SSBs that are above the configured threshold i.e., absThreshSS-BlocksConsolidation, if configured by the network) associated to the cells within the R value range (which is configured by network for cell reselection) of the highest ranked cell as part of the beam level measurements. 

For E-UTRA and NR, the Sensor Sensor measurements and height measurements are logged if available.

The measurement quantities for E-UTRA MBSFN measurement logging are fixed and consist of MBSFN RSRP, MBSFN RSRQ, BLER for signalling and BLER for data per MCH, in addition to the measurement quantities for downlink pilot strength measurements.

The measurement quantities for WLAN measurement logging are fixed and consist of BSSID, SSID, HESSID of WLAN APs. If configured by the network, optionally available RSSI and RTT can be included.
The measurement quantity for Bluetooth measurement logging is fixed and consists of MAC address of Bluetooth beacons. If configured by the network, optionally available RSSI can be included.

UE collects MDT measurements and continues logging according to the logged measurement configuration until UE memory reserved for MDT is full. In this case the UE stops logging, stops the log duration timer and starts the 48 hour timer.

[bookmark: _Toc518610671][bookmark: _Toc37153588][bookmark: _Toc46501742][bookmark: _Toc52579313][bookmark: _Toc83819766]5.1.1.3.3	Reporting parameters
For downlink pilot strength measurements, the logged measurement report consists of measurement results for the serving cell (the measurement quantity), available UE measurements performed in idle or inactive for intra-frequency/inter-frequency/inter-RAT, time stamp and location information.
For E-UTRA MBSFN measurements logging, the logged measurement report consists of MBSFN measurement results from target MBSFN area(s), if configured, and available downlink pilot strength measurement results. Inter-RAT downlink pilot strength measurements are not required to be logged.
For WLAN and Bluetooth measurement logging, the logged measurement reports consist of WLAN and Bluetooth measurement results, respectively.
The number of neighbouring cells to be logged is limited by a fixed upper limit per frequency for each category below. The UE should log the measurement results for the neighbouring cells, if available, up to:
-	6 for intra-frequency neighbouring cells;
-	3 for inter-frequency neighbouring cells per frequency;
-	3 for GERAN neighbouring cells per frequency;
-	3 for UTRAN (if non-serving) neighbouring cells per frequency;
-	3 for E-UTRAN (if non-serving) neighbouring cells per frequency;
-	3 for NR (if non-serving) neighbouring cells per frequency;
-	3 for CDMA2000 (if serving is E-UTRA) neighbouring cells per frequency;
-	32 for WLAN APs;
-	32 for Bluetooth Beacons.
NOTE:	UE in NR IDLE or INACTIVE state will not log measurements from UMTS or GSM.
The measurement reports for neighbour cells consist of:
-	Physical cell identity of the logged cell;
-	Carrier frequency;
-	RSRP and RSRQ for EUTRA and NR;
-	RSCP and Ec/No for UTRA FDD,
-	P-CCPCH RSCP for UTRA 1.28 Mcps TDD;
-	Rxlev for GERAN;
-	Pilot Pn Phase and Pilot Strength for CDMA2000;
-	RSSI and RTT for WLAN APs;
-	RSSI for Bluetooth Beacons.
For any logged cell (serving or neighbour), latest available measurement result made for cell reselection purposes is included in the log only if it has not already been reported.
While logging neighbour cells measurements, the UE shall determine a fixed number of best cells based on the measurement quantity used for ranking during cell reselection per frequency or RAT.
The MBSFN measurement results consist of, per MBSFN area where MBMS service is received:
-	MBSFN area identity;
-	Carrier frequency;
-	MBSFN RSRP;
-	MBSFN RSRQ;
-	MCH BLER for signalling;
-	MCH BLER for data, and related MCH index.
The WLAN measurement results consist of, per wireless network served by the WLAN AP:
-	BSSID, SSID and HESSID;
-	RSSI for WLAN;
-	RTT.
The Bluetooth measurement results consist of, per wireless network served by the Bluetooth beacon:
-	MAC address;
-	RSSI for Bluetooth.
Measurements are performed in accordance with requirements defined in TS 25.133 [2] and TS 36.133 [3] and TS 38.133 [16].
The measurement report is self contained, i.e. the RAN node is able to interpret the Logged MDT reporting results even if it does not have access to the logged measurement configuration. Each measurement report also contains the necessary parameters for the network to be able to route the reports to the correct TCE and for OAM to identify what is reported. The parameters are sent to the UE in the logged configuration message, see clause 5.1.1.1.1.
For each MDT measurement the UE includes a relative time stamp. The base unit for time information in the Logged MDT reports is the second. In the log associated to periodical logging configuration, the time stamp indicates the point in time when periodic logging timer expires. The time stamp is counted in seconds from the moment the logged measurement configuration is received at the UE, relative to the absolute time stamp received within the configuration. The absolute time stamp is the current network time at the point when Logged MDT is configured to the UE. The UE echoes back this absolute reference time. The time format for Logged MDT report is: YY-MM-DD HH:MM:SS.
Location information is based on available location information in the UE. Thus, the Logged MDT measurements are tagged by the UE with location data in the following manner:
-	ECGI, Cell-Id or NCGI in TS 38.300 [22] of the serving cell when the measurement was taken is always included in E-UTRAN, UTRAN or NR respectively;
-	Detailed location information (e.g. GNSS location information) is included if available in the UE when the measurement was taken. If detailed location information is available, the reporting shall consist of latitude and longitude. Depending on availability, altitude, uncertainty and confidence may be also additionally included. UE tags available detailed location information only once with upcoming measurement sample, and then the detailed location information is discarded, i.e. the validity of detailed location information is implicitly assumed to be one logging interval;
-	For NR, sensor information (i.e. uncompensated barometric pressure measurement, UE speed and UE orientation) can be included, if available in the UE when the measurement was taken.
-	For E-UTRA, height information can be included, if available in the UE when the measurement was taken.

NOTE:	The neighbour cell measurement information that is provided by the UE may be used to determine the UE location (RF fingerprint).
Depending on location information availability, measurement log/report consists of:
-	time information, RF measurements, RF fingerprints; or
-	time information, RF measurements, detailed location information (e.g. GNSS location information);
	time information, RF measurements, detailed location information, sensor information.
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