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1	Introduction
This paper discusses below issues/errors that exist in LPP specifications and proposes the resolution.
· Usage of terminology legacy which should not be used.
· Unclear which measurements are applicable for the configured TimeWindow; especially if UE can perform multiple measurements in the same time window or not.
· RSCPD measurements may not be performed by UE if RSTD measurements has large error/uncertainty


2	Discussion
2.1	Clean-up of terminology
Current LPP specification uses 
DL-TDOA-MeasCapabilityPerBand-r17 ::= SEQUENCE {
	freqBandIndicatorNR-r17				FreqBandIndicatorNR-r16,
	supportOfDL-PRS-FirstPathRSRP-r17	ENUMERATED { supported }			OPTIONAL,
	dl-PRS-MeasRRC-Inactive-r17			ENUMERATED { supported }			OPTIONAL,
	...,
	[[
	supportOfDL-PRS-BWA-RRC-Connected-r18			ENUMERATED { supported }		OPTIONAL,
	supportOfDL-PRS-BWA-RRC-Inactive-r18			ENUMERATED { supported }		OPTIONAL,
	supportOfDL-PRS-BWA-RRC-Idle-r18				ENUMERATED { supported }		OPTIONAL,
	nr-DL-PRS-RSCPD-ReportingRRC-Connected-r18			ENUMERATED { supported }		OPTIONAL,
	assocSingleRSTD-WithUpToNsampleRSCPD-r18		ENUMERATED { supported }		OPTIONAL,
	nr-DL-PRS-RSCPD-MeasurementRRC-Idle-r18			ENUMERATED { supported }		OPTIONAL,
	supportOfLegacyMeasurementInTimeWindow-r18		ENUMERATED { supported }		OPTIONAL,
	supportOfRSCPD-MeasurementInTimeWindow-r18		ENUMERATED { supported }		OPTIONAL,
	supportOfUE-basedCarrierPhasePositioning-r18	ENUMERATED { supported }		OPTIONAL,
	supportOfSymbolTimeStampForRSCPD-r18			ENUMERATED { supported }		OPTIONAL,
	supportOfFinerTimingReportGranularityForPRS-Meas-r18	ENUMERATED { minus1, minus2,
																	minus3, minus4, minus5, minus6}
																						OPTIONAL
	]]
}

	[bookmark: _Hlk165711978]supportOfLegacyMeasurementInTimeWindow
This field, if present, indicates that the target device supports performing legacy measurements inside the indicated time window only for DL TDoA. The UE can include this field only if the UE supports maxNrOfDL-PRS-ResourcesPerResourceSet and maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer. Otherwise, the UE does not include this field.



[bookmark: _Hlk165712010]The intention is to say that UE supports measurements that are applicable for DL-TDOA positioning method. Hence, the name should be supportOfMeasurementInTimeWindowForDL-TDOA

[bookmark: _Toc162862996][bookmark: _Toc166071070]Replace supportOfLegacyMeasurementInTimeWindow by supportOfMeasurementInTimeWindowForDL-TDOA and similarly for other methods.

2.2	Applicable measurements in Time Window Configuration
As per RAN1, UE can perform CPP, DL-TDOA, Multi-RTT, DL-AoD measurements in time window configurations. However, from current signaling it is unclear as which measurements UE will perform in time window. That is the signaling configuration from LMF is unclear on which measurements UE will perform within time window and which measurements UE woll perform outside of window. For example, for DL-TDOA if UE supports both legacy and CPP measurements in time window then whether UE will perform RSRP, RSTD, RSCPD measurements or only one of them.
[bookmark: _Toc163033017]An ASN.1 structure as suggested below would be needed where UE clearly illustrates which capability it supports and from NW side which measurements have been configured.6.5.10.6a	NR DL-TDOA Capability Information Elements
[bookmark: _Toc46486774][bookmark: _Toc52547119][bookmark: _Toc52547649][bookmark: _Toc52548179][bookmark: _Toc52548709][bookmark: _Toc163033018]–	NR-DL-TDOA-MeasurementCapability
The IE NR-DL-TDOA-MeasurementCapability defines the DL-TDOA measurement capability. The UE can include this IE only if the UE supports NR-DL-PRS-ResourcesCapability for DL-TDOA. Otherwise, the UE does not include this IE.
-- ASN1START

NR-DL-TDOA-MeasurementCapability-r16 ::= SEQUENCE {
	dl-RSTD-MeasurementPerPairOfTRP-FR1-r16			INTEGER (1..4),
	dl-RSTD-MeasurementPerPairOfTRP-FR2-r16			INTEGER (1..4),
	supportOfDL-PRS-RSRP-MeasFR1-r16				ENUMERATED { supported}	OPTIONAL,
	supportOfDL-PRS-RSRP-MeasFR2-r16				ENUMERATED { supported}	OPTIONAL,
	...,
	[[
	nr-UE-TEG-Capability-r17						NR-UE-TEG-Capability-r17			OPTIONAL,
	dl-tdoa-MeasCapabilityBandList-r17				SEQUENCE (SIZE (1..nrMaxBands-r16)) OF
													DL-TDOA-MeasCapabilityPerBand-r17	OPTIONAL
	]]
}

DL-TDOA-MeasCapabilityPerBand-r17 ::= SEQUENCE {
	freqBandIndicatorNR-r17				FreqBandIndicatorNR-r16,
	supportOfDL-PRS-FirstPathRSRP-r17	ENUMERATED { supported }			OPTIONAL,
	dl-PRS-MeasRRC-Inactive-r17			ENUMERATED { supported }			OPTIONAL,
	...,
	[[
	supportOfDL-PRS-BWA-RRC-Connected-r18			ENUMERATED { supported }		OPTIONAL,
	supportOfDL-PRS-BWA-RRC-Inactive-r18			ENUMERATED { supported }		OPTIONAL,
	supportOfDL-PRS-BWA-RRC-Idle-r18				ENUMERATED { supported }		OPTIONAL,
	nr-DL-PRS-RSCPD-ReportingRRC-Connected-r18			ENUMERATED { supported }		OPTIONAL,
	assocSingleRSTD-WithUpToNsampleRSCPD-r18		ENUMERATED { supported }		OPTIONAL,
	nr-DL-PRS-RSCPD-MeasurementRRC-Idle-r18			ENUMERATED { supported }		OPTIONAL,
	supportOfLegacyMeasurementInTimeWindow-r18		ENUMERATED { supported }		OPTIONAL,
	supportOfRSCPD-MeasurementInTimeWindow-r18		ENUMERATED { supported }		OPTIONAL,
	supportOfUE-basedCarrierPhasePositioning-r18	ENUMERATED { supported }		OPTIONAL,
	supportOfSymbolTimeStampForRSCPD-r18			ENUMERATED { supported }		OPTIONAL,
	supportOfFinerTimingReportGranularityForPRS-Meas-r18	ENUMERATED { minus1, minus2,
																	minus3, minus4, minus5, minus6}
																						OPTIONAL
    supportedMeasurementsInTimeWindowForDL-TDOA-r18			BIT STRING { rstd (0),
																         rsrp (1)
															           } (SIZE(1..8))
	]]
}

supportedMeasurementsInTimeWindowForDL-TDOA
This field indicates the supported measurements that UE supports in the configured time window. 


[bookmark: _Toc163032610]–	NR-DL-PRS-MeasurementTimeWindowsConfig
The IE NR-DL-PRS-MeasurementTimeWindowsConfig provides a set of indicated time window(s) which is configured for the target device to perform measurements on indicated DL-PRS Resource Set(s) occurring within indicated time window(s).
-- ASN1START

NR-DL-PRS-MeasurementTimeWindowsConfig-r18 ::=
									SEQUENCE (SIZE(1..2)) OF
										NR-DL-PRS-MeasurementTimeWindowsConfigElement-r18

NR-DL-PRS-MeasurementTimeWindowsConfigElement-r18 ::= SEQUENCE {
    nr-MeasurementsToPerfromInTimeWindow-r18				BIT STRING { rstd (0),
															         ueRxTx (1),
																	 rsrp (2)
															         rscp (3),
																	 rscpd (4)
															 } (SIZE(1..16)),
	nr-StartSFN-TimeWindow-r18		INTEGER (0..1023),
	nr-PeriodicityAndSlotOffsetTimeWindow-r18
									NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16
																			OPTIONAL, -- Need ON
	nr-SymbolOffsetTimeWindow-r18	INTEGER (0..13)							OPTIONAL, -- Need ON
	nr-DurationTimeWindow-r18		ENUMERATED { n1, n2, n4, n6, n8, n12, n16, ... },
	nr-SelectedDL-PRS-FrequencyLayerIndex-r18	INTEGER (0..nrMaxFreqLayers-1-r16),
	nr-SelectedDL-PRS-IndexListPerFreq-r18
									SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
										NR-SelectedDL-PRS-IndexPerTRP-r18	OPTIONAL, --Need OP
	...
}

NR-SelectedDL-PRS-IndexPerTRP-r18 ::= SEQUENCE {
	nr-SelectedTRP-Index-r18				INTEGER (0..nrMaxTRPsPerFreq-1-r16),
	dl-SelectedPRS-ResourceSetIndexList-r18	SEQUENCE (SIZE (1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
						INTEGER (0..nrMaxSetsPerTrpPerFreqLayer-1-r16)		OPTIONAL, --Need OP
	...
}

-- ASN1STOP

	NR-DL-PRS-MeasurementTimeWindowsConfig field descriptions

	nr-StartSFN-TimeWindow
This field specifies the start of the time window in system frame number.

	nr-PeriodicityAndSlotOffsetTimeWindow
This field specifies the periodicity of the time window in slots configured per DL-PRS Resource Set and the slot offset with respect to the SFN in IE nr-StartSFN-TimeWindow slot #0 for the TRP where the DL-PRS Resource Set is configured.

	nr-SymbolOffsetTimeWindow
This field specifies the symbol offset with respect to the slot offset in nr-PeriodicityAndSlotOffsetTimeWindow.

	nr-DurationTimeWindow
This field specifies the desired duration of a time window for the indicated DL-PRS Resource Set in unit of slots. Enumerated value 'n1' corresponds to 1 slot, n2 to 2 slots, n4 to 4 slots and so on.

	nr-MeasurementsToPerfromInTimeWindow
This field indicates the measurements that UE shall perform in the configured time window. If multiple bits are set to 1, then UE shall perform multiple measurements in the same time window.

	nr-SelectedDL-PRS-FrequencyLayerIndex
This field indicates the frequency layer provided in IE NR-DL-PRS-AssistanceData. Value 0 corresponds to the first frequency layer provided in nr-DL-PRS-AssistanceDataList in IE NR-DL-PRS-AssistanceData, value 1 to the second frequency layer in nr-DL-PRS-AssistanceDataList, and so on.

	nr-SelectedDL-PRS-IndexListPerFreq
This field provides the list of addressed TRPs of the selected frequency layer. If this field is absent, all DL-PRS Resources of all TRPs of the indicated frequency layer are addressed. The number of the indicated DL-PRS Resource Set(s) for all the selected TRPs in this list is the same.

	nr-SelectedTRP-Index
This field indicates the addressed TRP of the selected frequency layer. Value 0 corresponds to the first entry in nr-DL-PRS-AssistanceDataPerFreq provided in IE NR-DL-PRS-AssistanceData, value 1 corresponds to the second entry in nr-DL-PRS-AssistanceDataPerFreq, and so on.

	dl-SelectedPRS-ResourceSetIndexList
This field provides the list of addressed DL-PRS Resource Sets of the selected TRPs of the selected frequency layer. If this field is absent, all DL-PRS Resource Sets and Resources of the indicated TRP are addressed.



[bookmark: _Toc166071071]Adopt the text proposal from section 2.2 signal which measurements are to be performed in the configured time window.

2.3	CPP RSCPD Measurements
Carrier phase Positioning (CPP) measurements have been introduced to improve positioning accuracy. Phase measurements as such are not standalone measurements and they are reported along with other timing measurements such as RSTD, UE Rx-Tx. It is essential that the UE has estimated the time measurement properly before deriving the phase measurement since it is essential to resolve the integer ambiguity that is required for correct phase measurement estimations. If the timing measurement has large error and uncertainty, it may not be useful to report RSCPD. In such case, the UE may decide not to provide the phase measurement.
[bookmark: _Toc165730045]It is essential to have correct time estimation for deriving reliable phase estimation since time estimation can resolve the integer ambiguity. If time estimation leads to large measurement error/uncertainty or the quality is poor, then phase measurements may not be useful. UE may not perform the measurement to save UE power.
In such scenario, it is essential that UE reports failure as below:
The IE NR-DL-TDOA-TargetDeviceErrorCauses is used by the target device to provide NR DL-TDOA error reasons to the location server.
-- ASN1START

NR-DL-TDOA-TargetDeviceErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED {	undefined,
									assistance-data-missing,
									unableToMeasureAnyTRP,
									attemptedButUnableToMeasureSomeNeighbourTRPs,
									thereWereNotEnoughSignalsReceivedForUeBasedDL-TDOA,
									locationCalculationAssistanceDataMissing,
									...,
									rscpd-MeasurementsNotPerformedAsTimingQualityPoor-v18xy
[bookmark: _Toc166071072]Allow UE to report failure (error cause) for RSCP, RSCPD measurements when timing estimation are unrerliable.


3	PRU location estimate handling
As discussed at RAN2#125-bis, the existong error handling is naturally limited to the measurement part, but not the location estimate part, when a PRU is configured to be required to report both location measureents and location estimates.
Therefore, there is a need for the PRU to be able to report issues in the location estimate part.
[bookmark: _Toc166071073]Allow the UE configured as a PRU and configured with the locationInformatioType locationEstimateAndMeasurementsRequired-r18 to indicate a specific error when it is able to provide location measurements but not a location.
[bookmark: _Toc166071074]Agree to add a specific error to represent indications of failed location estimates from a PRU when configured with the locationInformatioType locationEstimateAndMeasurementsRequired-r18
The location estimate error needs to be in the common part, since it can be based on different positioning methods. Moreover, the PRU should use a dedicated field to indicate the location source used for the location estimate part. It is proposed to include a specific element for the positioning method “external” to this IE.
[bookmark: _Toc166071075]Add a specific location source for the location estimate part for the UE configured as a PRU and configured with the locationInformatioType locationEstimateAndMeasurementsRequired-r18.
[bookmark: _Toc166071076]Agree to the text proposal in Appendix.


Conclusion
Based on the discussion in the previous sections we make the following observations:

Observation 1	It is essential to have correct time estimation for deriving reliable phase estimation since time estimation can resolve the integer ambiguity. If time estimation leads to large measurement error/uncertainty or the quality is poor, then phase measurements may not be useful. UE may not perform the measurement to save UE power.

Based on the discussion in the previous sections we propose the following:

Proposal 1	Replace supportOfLegacyMeasurementInTimeWindow by supportOfMeasurementInTimeWindowForDL-TDOA and similarly for other methods.
Proposal 2	Adopt the text proposal from section 2.2 signal which measurements are to be performed in the configured time window.
Proposal 3	Allow UE to report failure (error cause) for RSCP, RSCPD measurements when timing estimation are unrerliable.
Proposal 4	Allow the UE configured as a PRU and configured with the locationInformatioType locationEstimateAndMeasurementsRequired-r18 to indicate a specific error when it is able to provide location measurements but not a location.
Proposal 5	Agree to add a specific error to represent indications of failed location estimates from a PRU when configured with the locationInformatioType locationEstimateAndMeasurementsRequired-r18
Proposal 6	Add a specific location source for the location estimate part for the UE configured as a PRU and configured with the locationInformatioType locationEstimateAndMeasurementsRequired-r18.
Proposal 7	Agree to the text proposal in Appendix.
Appendix: TP to Running LPP CR on PRU location estimate errors
Beginning of Changes
6.4.2	Common Positioning
[…]

–	CommonIEsRequestLocationInformation
The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type.
-- ASN1START

CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	qos							QoS							OPTIONAL,	-- Need ON
	environment					Environment					OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON
	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON
	...,
	[[
		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON
	]],
	[[
		scheduledLocationTime-r17
								ScheduledLocationTime-r17	OPTIONAL,	-- Need ON
		targetIntegrityRisk-r17
								TargetIntegrityRisk-r17		OPTIONAL	-- Need ON
	]]
}

LocationInformationType ::= ENUMERATED {
	locationEstimateRequired,
	locationMeasurementsRequired,
	locationEstimatePreferred,
	locationMeasurementsPreferred,
	...,
	locationEstimateAndMeasurementsRequired-r18
}

PeriodicalReportingCriteria ::=		SEQUENCE {
	reportingAmount						ENUMERATED {
											ra1, ra2, ra4, ra8, ra16, ra32,
											ra64, ra-Infinity
										} DEFAULT ra-Infinity,
	reportingInterval					ENUMERATED {
											noPeriodicalReporting, ri0-25,
											ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64
										}
}

TriggeredReportingCriteria ::=		SEQUENCE {
	cellChange							BOOLEAN,
	reportingDuration					ReportingDuration,
	...
}

ReportingDuration ::=				INTEGER (0..255)

AdditionalInformation ::= ENUMERATED {
	onlyReturnInformationRequested,
	mayReturnAdditionalInformation,
	...
}

QoS ::= SEQUENCE {
	horizontalAccuracy			HorizontalAccuracy		OPTIONAL,	-- Need ON
	verticalCoordinateRequest	BOOLEAN,
	verticalAccuracy			VerticalAccuracy		OPTIONAL,	-- Need ON
	responseTime				ResponseTime			OPTIONAL,	-- Need ON
	velocityRequest				BOOLEAN,				
	...,
	[[	responseTimeNB-r14		ResponseTimeNB-r14		OPTIONAL	-- Need ON
	]],
	[[	horizontalAccuracyExt-r15	HorizontalAccuracyExt-r15		OPTIONAL,	-- Need ON
		verticalAccuracyExt-r15		VerticalAccuracyExt-r15			OPTIONAL	-- Need ON
	]]
}

HorizontalAccuracy ::= SEQUENCE {
	accuracy		INTEGER(0..127),
	confidence		INTEGER(0..100),
	...
}

VerticalAccuracy ::= SEQUENCE {
	accuracy		INTEGER(0..127),
	confidence		INTEGER(0..100),
	...
}

HorizontalAccuracyExt-r15 ::= SEQUENCE {
	accuracyExt-r15		INTEGER(0..255),
	confidence-r15		INTEGER(0..100),
	...
}

VerticalAccuracyExt-r15 ::= SEQUENCE {
	accuracyExt-r15		INTEGER(0..255),
	confidence-r15		INTEGER(0..100),
	...
}

ResponseTime ::= SEQUENCE {
	time								INTEGER (1..128),
	...,	
	[[	responseTimeEarlyFix-r12		INTEGER (1..128)		OPTIONAL		-- Need ON
	]],
	[[	unit-r15				ENUMERATED { ten-seconds, ... , ten-milli-seconds-v1700 }
																OPTIONAL		-- Need ON
	]]
}

ResponseTimeNB-r14 ::= SEQUENCE {
	timeNB-r14							INTEGER (1..512),
	responseTimeEarlyFixNB-r14			INTEGER (1..512)		OPTIONAL,		-- Need ON
	...,
	[[	unitNB-r15				ENUMERATED { ten-seconds, ... }	OPTIONAL		-- Need ON
	]]
}

Environment ::= ENUMERATED {
	badArea,
	notBadArea,
	mixedArea,
	...
}

MessageSizeLimitNB-r14 ::= SEQUENCE {
	measurementLimit-r14				INTEGER (1..512)		OPTIONAL,		-- Need ON
	...
}

ScheduledLocationTime-r17 ::= SEQUENCE {
	utcTime-r17			UTCTime											OPTIONAL,	-- Need ON
	gnssTime-r17		SEQUENCE {
							gnss-TOD-msec-r17		INTEGER (0..3599999),
							gnss-TimeID-r17			GNSS-ID
						}												OPTIONAL,	-- Need ON
	networkTime-r17		CHOICE {
							e-utraTime-r17			SEQUENCE {
								lte-PhysCellId-r17			INTEGER (0..503),
								lte-ArfcnEUTRA-r17			ARFCN-ValueEUTRA,
								lte-CellGlobalId-r17		CellGlobalIdEUTRA-AndUTRA
																		OPTIONAL,	-- Need ON
								lte-SystemFrameNumber-r17	INTEGER (0..1023)
							},
							nrTime-r17				SEQUENCE {
								nr-PhysCellID-r17		NR-PhysCellID-r16,
								nr-ARFCN-r17			ARFCN-ValueNR-r15,
								nr-CellGlobalID-r17		NCGI-r15	OPTIONAL,		-- Need ON
								nr-SFN-r17				INTEGER (0..1023),
								nr-Slot-r17				CHOICE {
									scs15-r17				INTEGER (0..9),
									scs30-r17				INTEGER (0..19),
									scs60-r17				INTEGER (0..39),
									scs120-r17				INTEGER (0..79)
								}										OPTIONAL	-- Need ON
							},
							...
						}												OPTIONAL,	-- Need ON
	relativeTime-r17	INTEGER (1..1024)								OPTIONAL	-- Need ON
}

TargetIntegrityRisk-r17 ::=		INTEGER (10..90)

-- ASN1STOP


	Conditional presence
	Explanation

	ECID
	The field is optionally present, need ON, if E-CID or NR E-CID is requested. Otherwise it is not present.



	CommonIEsRequestLocationInformation field descriptions

	locationInformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible. For 'locationEstimateAndMeasurementsRequired', the PRU shall return both location estimate and measurements if possible, or indicate a location error if not possible where 
-	a commonIEsError is indicated if a location estimate cannot be provided
-	an error as if 'locationMeasurementsRequired' was indicated if any location measurement cannot be provided.
NOTE:	If the PRU is requested to return both location estimate and measurements, the location information is determined independently of the reported measurements, and the measurements shall be valid at the reported location.



[bookmark: _Toc37680842][bookmark: _Toc46486413][bookmark: _Toc52546758][bookmark: _Toc52547288][bookmark: _Toc52547818][bookmark: _Toc52548348][bookmark: _Toc156478918]–	CommonIEsProvideLocationInformation
The CommonIEsProvideLocationInformation carries common IEs for a Provide Location Information LPP message Type.
-- ASN1START

CommonIEsProvideLocationInformation ::= SEQUENCE {
	locationEstimate			LocationCoordinates		OPTIONAL,
	velocityEstimate			Velocity				OPTIONAL,
	locationError				LocationError			OPTIONAL,
	...,
	[[	earlyFixReport-r12		EarlyFixReport-r12		OPTIONAL
	]],
	[[	locationSource-r13		LocationSource-r13		OPTIONAL,
		locationTimestamp-r13	UTCTime					OPTIONAL
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14	OPTIONAL		-- Cond Segmentation
	]],
	[[
		integrityInfo-r17		IntegrityInfo-r17		OPTIONAL
	]]
	[[	locEstSourceWithMeas-r18		LocationSource-r18		OPTIONAL,
	]],
}

LocationCoordinates ::= CHOICE {
	ellipsoidPoint								Ellipsoid-Point,
	ellipsoidPointWithUncertaintyCircle			Ellipsoid-PointWithUncertaintyCircle,
	ellipsoidPointWithUncertaintyEllipse		EllipsoidPointWithUncertaintyEllipse,
	polygon										Polygon,
	ellipsoidPointWithAltitude					EllipsoidPointWithAltitude,
	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
												EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
	ellipsoidArc								EllipsoidArc,
	...,
	highAccuracyEllipsoidPointWithUncertaintyEllipse-v1510
								HighAccuracyEllipsoidPointWithUncertaintyEllipse-r15,
	highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-v1510
								HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,
	ha-EllipsoidPointWithScalableUncertaintyEllipse-v1680																			HA-EllipsoidPointWithScalableUncertaintyEllipse-r16,
	ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-v1680
								HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16,
	local2dPointWithUncertaintyEllipse-v1800	Local2dPointWithUncertaintyEllipse-r18,
	local3dPointWithUncertaintyEllipsoid-v1800	Local3dPointWithUncertaintyEllipsoid-r18
}

Velocity ::= CHOICE {
	horizontalVelocity							HorizontalVelocity,
	horizontalWithVerticalVelocity				HorizontalWithVerticalVelocity,
	horizontalVelocityWithUncertainty			HorizontalVelocityWithUncertainty,
	horizontalWithVerticalVelocityAndUncertainty
												HorizontalWithVerticalVelocityAndUncertainty,
	...
}

LocationError ::= SEQUENCE {
	locationfailurecause			LocationFailureCause,
	...
}

LocationFailureCause ::= ENUMERATED {
	undefined,
	requestedMethodNotSupported,
	positionMethodFailure,
	periodicLocationMeasurementsNotAvailable,
	...
}

EarlyFixReport-r12 ::= ENUMERATED {
	noMoreMessages,
	moreMessagesOnTheWay
}

LocationSource-r13 ::= BIT STRING {	a-gnss				(0),
									wlan				(1),
									bt					(2),
									tbs					(3),
									sensor				(4),
									ha-gnss-v1510		(5),
									motion-sensor-v1550 (6),
									dl-tdoa-r16			(7),
									dl-aod-r16			(8) } (SIZE(1..16))



IntegrityInfo-r17 ::= SEQUENCE {
	horizontalProtectionLevel-r17		INTEGER (0..50000),
	verticalProtectionLevel-r17			INTEGER (0..50000)				OPTIONAL,
	achievableTargetIntegrityRisk-r17	INTEGER (10..90)				OPTIONAL,
	...
}

LocationSource-r18 ::= BIT STRING {	a-gnss				(0),
									wlan				(1),
									bt					(2),
									tbs					(3),
									sensor				(4),
									ha-gnss-v1510		(5),
									motion-sensor-v1550 (6),
									dl-tdoa-r16			(7),
									dl-aod-r16			(8),
									external-r18		(9) } (SIZE(1..16))


-- ASN1STOP

	Conditional presence
	Explanation

	Segmentation
	This field is optionally present, need OP, if lpp-message-segmentation-req has been received from the location server with bit 1 (targetToServer) set to value 1. The field shall be omitted if lpp‑message‑segmentation-req has not been received in this location session, or has been received with bit 1 (targetToServer) set to value 0.




	CommonIEsProvideLocationInformation field descriptions

	locationEstimate
This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each geographic shape follow the rules in TS 23.032 [15]. The conditions for including this field are defined for the locationInformationType field in a Request Location Information message.

	velocityEstimate
This field provides a velocity estimate using one of the velocity shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each velocity shape follow the rules in TS 23.032 [15].

	locationError
This field shall be included if and only if a location estimate and measurements are not included in the LPP PDU. The field includes information concerning the reason for the lack of location information. The LocationFailureCause 'periodicLocationMeasurementsNotAvailable' shall be used by the target device if periodic location reporting was requested, but no measurements or location estimate are available when the reportingInterval expired.

	earlyFixReport
This field shall be included if and only if the ProvideLocationInformation message contains early location measurements or an early location estimate. The target device shall set the values of this field as follows:
-	noMoreMessages: This is the only or last ProvideLocationInformation message used to deliver the entire set of early location information.
-	moreMessagesOnTheWay: This is one of multiple ProvideLocationInformation messages used to deliver the entire set of early location information (if early location information will not fit into a single message).
If this field is included, the IE SegmentationInfo shall not be included.

	locationSource
This field provides the source positioning technology for the location estimate.
NOTE 1:	In this version of the specification, the entry 'tbs' is used only for TBS positioning based on MBS signals.
NOTE 2:	The entry 'sensor' is used only for positioning technology that uses barometric pressure sensor. The entry 'motion-sensor' is used for positioning technology that uses sensor(s) to detect displacement and movement, e.g. accelerometers, gyros, magnetometers.

	locEstSourceForMeas
This field provides the source positioning technology for the location estimate combined with location measurements to repond to the locationInformationType locationEstimateAndMeasurementsRequired-r18.
NOTE 1:	In this version of the specification, the entry 'tbs' is used only for TBS positioning based on MBS signals.
NOTE 2:	The entry 'sensor' is used only for positioning technology that uses barometric pressure sensor. The entry 'motion-sensor' is used for positioning technology that uses sensor(s) to detect displacement and movement, e.g. accelerometers, gyros, magnetometers.
NOTE 3:	The entry 'external' is used when the positioning technology is external to the device, such as when a separate positioning system is used to determine its location.

	locationTimestamp
This field provides the UTC time when the location estimate is valid and should take the form of YYMMDDhhmmssZ.

	segmentationInfo
This field indicates whether this ProvideLocationInformation message is one of many segments, as specified in clause 4.3.5

	integrityInfo
This field provides the integrity result for the locationEstimate.
-	horizontalProtectionLevel provides the HPL for the locationEstimate along the semi-major axis of the error ellipse. Scale factor 0.01 metre; range 0 – 500 metres.
-	verticalProtectionLevel provides the VPL for the locationEstimate. Scale factor 0.01 metre; range 0 – 500 metres.
-	achievableTargetIntegrityRisk indicates the achievable TIR for which the HPL and VPL are provided. The achievable TIR is given by P=10-0.1n [hour-1] where n is the value of achievableTargetIntegrityRisk and the range is 10-1 to 10-9 per hour. If this field is absent, the achievable TIR is the same as the targetIntegrityRisk in CommonIEsRequestLocationInformation.



NOTE:	Void.

[…] 
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The CommonIEsError carries common IEs for an Error LPP message Type.
-- ASN1START

CommonIEsError ::= SEQUENCE {
	errorCause		ENUMERATED {
		undefined,
		lppMessageHeaderError,
		lppMessageBodyError,
		epduError,
		incorrectDataValue,
		...,
		lppSegmentationError-v1450
	},
	[[
		deviceErrorCauses-r18			CommonIEsDeviceErrorCauses-r18
	]]
}

CommonIEsDeviceErrorCauses-r18 ::= SEQUENCE {
	cause-r18			ENUMERATED {	undefined,
										locationEstimateNotAvailable,
										locationCalculationAssistanceDataMissing,
										...
									}
}


-- ASN1STOP

	CommonIEsError field descriptions

	errorCause
This IE defines the cause for an error. 'lppMessageHeaderError', 'lppMessageBodyError' and 'epduError' is used if a receiver is able to detect a coding error in the LPP header (i.e., in the common fields), LPP message body or in an EPDU, respectively. 'incorrectDataValue' is used if a receiver receives an incorrect data value. 'lppSegmentationError' is used if a receiver detects an error in LPP message segmentation. 'locationEstimationError' is used if the target device is required to return both location estimate and measurements, but is unable to provide a location estimate.

	cause
This IE defines the cause for an error if the device is required to return both a location estimate and measurements, but is unable to provide a location estimate.
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