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Beginning of Change
[bookmark: _Toc494150418]
6.4	Common IEs
Common IEs comprise IEs that are applicable to more than one LPP positioning method.
[bookmark: _Toc494150419]6.4.1	Common Lower-Level IEs
<Skip unmodified parts>
- EPDU-Sequence
The EPDU-Sequence contains IEs that are defined externally to LPP by other organizations.
-- ASN1START

EPDU-Sequence ::= SEQUENCE (SIZE (1..maxEPDU)) OF EPDU

maxEPDU INTEGER ::= 16

EPDU ::= SEQUENCE {
	ePDU-Identifier			EPDU-Identifier,
	ePDU-Body				EPDU-Body
}

EPDU-Identifier ::= SEQUENCE {
	ePDU-ID					EPDU-ID,
	ePDU-Name				EPDU-Name		OPTIONAL,
	...
}

EPDU-ID ::= INTEGER (1..256)

EPDU-Name ::= VisibleString (SIZE (1..32))

EPDU-Body ::= OCTET STRING 

-- ASN1STOP

	EPDU-Sequence field descriptions

	EPDU-ID
This field provides a unique integer ID for the externally defined positioning method.  Its value is assigned to the external entity that defines the EPDU. See table External PDU Identifier Definition for a list of external PDU identifiers defined in this version of the specification.

	EPDU-Name
This field provides an optional character encoding which can be used to provide a quasi-unique name for an external PDU – e.g., by containing the name of the defining organization and/or the name of the associated public or proprietary standard for the EPDU.

	EPDU-Body
The content and encoding of this field are defined externally to LPP.



External PDU Identifier Definition
	EPDU-ID
	EPDU Defining entity
	Method name
	Reference

	1
	OMA LOC
	OMA LPP extensions (LPPe)
	OMA-TS-LPPe-V1_0 [20]



· HorizontalDisplacement
The IE HorizontalDisplacement is used to describe a displacement shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalDisplacement ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalDistane 		    INTEGER(0..2047)
}

-- ASN1STOP

–	HorizontalWithVerticalDisplacement
The IE HorizontalWithVerticalDisplacement is used to describe a displacement shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalWithVerticalDisplacement ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalDistance	    	INTEGER(0..2047),
	verticalDirection			ENUMERATED{upward, downward},
	verticalDistance     		INTEGER(0..255)
}

-- ASN1STOP

–	HorizontalDisplacementWithUncertainty
The IE HorizontalDisplacementWithUncertainty is used to describe a displacement shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalDisplacementWithUncertainty ::= SEQUENCE {
	bearing							INTEGER(0..359),
	horizontalDistance  			INTEGER(0..2047),
	uncertaintyDistance  			INTEGER(0..255)
}

-- ASN1STOP

HorizontalVelocity
The IE HorizontalVelocity is used to describe a velocity shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalVelocity ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047)
}

-- ASN1STOP

[bookmark: _Toc494150435]–	HorizontalWithVerticalVelocity
The IE HorizontalWithVerticalVelocity is used to describe a velocity shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalWithVerticalVelocity ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047),
	verticalDirection			ENUMERATED{upward, downward},
	verticalSpeed				INTEGER(0..255)
}

-- ASN1STOP

[bookmark: _Toc494150436]–	HorizontalVelocityWithUncertainty
The IE HorizontalVelocityWithUncertainty is used to describe a velocity shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalVelocityWithUncertainty ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047),
	uncertaintySpeed			INTEGER(0..255)
}

-- ASN1STOP

[bookmark: _Toc494150437]–	HorizontalWithVerticalVelocityAndUncertainty
The IE HorizontalWithVerticalVelocityAndUncertainty is used to describe a velocity shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalWithVerticalVelocityAndUncertainty ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047),
	verticalDirection			ENUMERATED{upward, downward},
	verticalSpeed				INTEGER(0..255),
	horizontalUncertaintySpeed	INTEGER(0..255),
	verticalUncertaintySpeed	INTEGER(0..255)
}

-- ASN1STOP

· HorizontalAcceleration
The IE HorizontalAcceleration is used to describe an acceleration shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalAcceleration ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalAcceleration		INTEGER(0..2047)
}

-- ASN1STOP

–	HorizontalWithVerticalAcceleration
The IE HorizontalWithVerticalVelocity is used to describe an acceleration shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalWithVerticalAcceleration ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalAcceleration		INTEGER(0..2047),
	verticalDirection			ENUMERATED{upward, downward},
	verticalAcceleration		INTEGER(0..255)
}

-- ASN1STOP

–	HorizontalAccelerationWithUncertainty
The IE HorizontalAccelerationWithUncertainty is used to describe an acceleration shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalAccelerationWithUncertainty ::= SEQUENCE {
	bearing							INTEGER(0..359),
	horizontalAcceleration			INTEGER(0..2047),
	uncertaintyAcceleration			INTEGER(0..255)
}

-- ASN1STOP

–	HorizontalWithVerticalAccelerationAndUncertainty
The IE HorizontalWithVerticalAccelerationAndUncertainty is used to describe an acceleration shape as defined in 3GPP TS 23.032 [15]. 
-- ASN1START

HorizontalWithVerticalAccelerationAndUncertainty ::= SEQUENCE {
	bearing								INTEGER(0..359),
	horizontalAcceleration				INTEGER(0..2047),
	verticalDirection					ENUMERATED{upward, downward},
	verticalAcceleration				INTEGER(0..255),
	horizontalUncertaintyAcceleration	INTEGER(0..255),
	verticalUncertaintyAcceleration		INTEGER(0..255)
}

-- ASN1STOP



Next Change

6.4.2	Common Positioning
<Skip unmodified parts>
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
	]] ,
    [[  locationInfoList-r15    LocationInfoList-r15       OPTIONAL
    ]]
}


LocationInfoList-r15 ::= SEQUENCE (SIZE(1..maxSegments-r15)) OF LocationInfoSegment-r15

LocationInfoSegment-r15 ::= SEQUENCE {
    locationTimestamp -r15    		UTCTime               	OPTIONAL,
	locationTimestampDelta-r15		INTEGER(0..TBD)			OPTIONAL,
    locationEstimate-r15           	LocationCoordinates     OPTIONAL,
    displacementEstimate-r15		Displacement-r15		OPTIONAL,
    velocityEstimate-r15           	Velocity               	OPTIONAL,
    accelerationEstimate-r15       	Acceleration-r15       	OPTIONAL,
    locationSource-r15				LocationSource-r15		OPTIONAL,
	...
}



LocationCoordinates ::= CHOICE {
	ellipsoidPoint								Ellipsoid-Point,
	ellipsoidPointWithUncertaintyCircle 		Ellipsoid-PointWithUncertaintyCircle,
	ellipsoidPointWithUncertaintyEllipse		EllipsoidPointWithUncertaintyEllipse,
	polygon										Polygon,
	ellipsoidPointWithAltitude					EllipsoidPointWithAltitude,
	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
												EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
	ellipsoidArc								EllipsoidArc,
	...
}

Displacement-r15 ::= CHOICE {
	horizontalDisplacement						HorizontalDisplacement,
	horizontalWithVerticalDisplacement			HorizontalWithVerticalDisplacement,
	horizontalDisplacementWithUncertainty	    HorizontalDisplacementWithUncertainty,
	horizontalWithVerticalDisplacementAndUncertainty
												HorizontalWithVerticalDisplacementAndUncertainty,
	...
}


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

Acceleration-r15 ::= CHOICE {
	horizontalAcceleration						HorizontalAcceleration,
	horizontalWithVerticalAcceleration			HorizontalWithVerticalAcceleration,
	horizontalVelocityWithUncertainty			HorizontalAccelerationWithUncertainty,
	horizontalWithVerticalAccelerationAndUncertainty
												HorizontalWithVerticalAccelerationAndUncertainty,
	...
}


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)} (SIZE(1..16))

[bookmark: _Hlk505671453]LocationSource-r15 ::= BIT STRING {	barometirc-sensor		   (0),
									imu-accelorometer	       (1),
									imu-magnetometer 	       (2),
								    imu-gyroscope 	           (3),
									light-sensor		       (4),
									pedestrian dead reckoning  (5),
								    environment-hybrid-based   (6)} (SIZE (1..16))


-- ASN1STOP

	CommonIEsProvideLocationInformation  field descriptions

	locationEstimate
This field provides a location estimate using one of the geographic shapes defined in 3GPP TS 23.032 [15]. Coding of the values of the various fields internal to each geographic shape follow the rules in [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 3GPP TS 23.032 [15]. Coding of the values of the various fields internal to each velocity shape follow the rules in [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). 

	locationSource
This field provides the source positioning technology for the location estimate. NOTE: In this version of the specification, the entry 'tbs' is used only for TBS positioning based on MBS signals.

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

	locationInfoList
This filed contains the list of location information in segments (piecewise). For instance, UE can use this LocationInfoList with two entries to encode the reference time/position and the final time/position as a way to encode the relative position.

	locationInfoSegment
This filed contains the location information of one segment relative to previous segment end point. For instance, to reach from A to B, takes intermediate points C and D. There will be three segments, A to C, C to D and D to B.

	locationTimestampDelta
This field provides finer time resolution within one second.

	displacementEstimate
This field provides a displacement estimate using one of the displacement shapes defined in 3GPP TS 23.032 [15]. Coding of the values of the various fields internal to each displacement shape follow the rules in [15].

	accelerationEstimate
This field provides an acceleration estimate using one of the accelaration shapes defined in 3GPP TS 23.032 [15]. Coding of the values of the various fields internal to each acceleration shape follow the rules in [15].

	





Next Change

[bookmark: _Toc510540886]6.4.2	Common Positioning
<Skip unmodified parts>

[bookmark: _Toc510540891]–	CommonIEsRequestLocationInformation
The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type. 
-- ASN1START

CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID or SENSOR
    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
	]]
}

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

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,
	...,
   [[
   	mobilityStatusChange            BOOLEAN
   ]]

}

ReportingDuration ::=				INTEGER (0..255)

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

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
	]]
}	

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

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

ResponseTime ::= SEQUENCE {
	time								INTEGER (1..128),
	...,	
	[[	responseTimeEarlyFix-r12		INTEGER (1..128)		OPTIONAL		-- Need ON
	]]	
}

ResponseTimeNB-r14 ::= SEQUENCE {
	timeNB-r14							INTEGER (1..512),
	responseTimeEarlyFixNB-r14			INTEGER (1..512)		OPTIONAL,		-- Need ON
	...
}

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

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

-- ASN1STOP

	Conditional presence
	Explanation

	ECID or SENSOR
	The field is optionally present, need ON, if ECID or SENSOR is requested. Otherwise it is not present.




Next Change

6.5.5	Sensor based Positioning
6.5.5.1	Sensor Location Information
–	Sensor-ProvideLocationInformation
The IE Sensor-ProvideLocationInformation is used by the target device to provide location information for sensor-based methods to the location server. It may also be used to provide sensor specific error reason.
-- ASN1START

Sensor-ProvideLocationInformation-r13 ::= SEQUENCE {
	sensor-MeasurementInformation-r13		Sensor-MeasurementInformation-r13		OPTIONAL,
	sensor-Error-r13						Sensor-Error-r13						OPTIONAL,
	... ...,
	[[additionalSensors-MeasurementInformation-r15		
                                            AdditionalSensors-MeasurementInformation-r15													          								OPTIONAL,
	additionalSensors-Error-r15				additionalSensors-Error-r15				OPTIONAL
	]]
}

-- ASN1STOP

6.5.5.2	Sensor Location Information Elements
–	Sensor-MeasurementInformation 
The IE Sensor-MeasurementInformation is used by the target device to provide UE sensor measurements to the location server.
-- ASN1START

Sensor-MeasurementInformation-r13 ::= SEQUENCE {
	measurementReferenceTime-r13			UTCTime						OPTIONAL,
	uncompensatedBarometricPressure-r13 	INTEGER (30000..115000)		OPTIONAL, -- Cond Barometer
	...,
	[[
	uncertainty-r14					SEQUENCE {
									range-r14		INTEGER (0..1000),
									confidence-r14	INTEGER (1..100)
									}									OPTIONAL
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	Barometer
	The field is mandatory present if the Sensor-MeasurementInformation is provided for barometric pressure; otherwise it is not present.



	Sensor-MeasurementInformation field descriptions

	measurementReferenceTime
This field provides the UTC time when the sensor measurements are performed and should take the form of YYMMDDhhmmssZ.

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

	uncertainty
This field provides the expected range for the pressure measurement in units of Pa and the confidence as a percentage that the true pressure lies in a range of (measurement – range) to (measurement + range).



6.5.5.2a	Additional Sensor Location Information Elements
AdditionalSensors-MeasurementInformation 
The IE AdditionalSensors-MeasurementInformation is used by the target device to provide UE sensor measurements to the location server. The additional sensor measurement comprises of IMU and Light Sensor measurements. 
-- ASN1START

AdditionalSensors-MeasurementInformation ::= SEQUENCE {
	measurementReferenceTime-r15 		UTCTime					OPTIONAL,
	gyroscope-r15						Gyroscope-r15			OPTIONAL,
	magnetometer-r15					Magnetometer-r15 		OPTIONAL,
	accelerometer-r15					Accelerometer-r15 		OPTIONAL,
	lightSensor-r15						LightSensor-r15			OPTIONAL,
	indoorOutdoorInfo-r15				IndoorOutdoorInfo-r15	OPTIONAL,
	...
}
	


Gyroscope-r15 ::= SEQUENCE {
	averageX-r15 	 	INTEGER(TBD)	OPTIONAL,
	averageY-r15  		INTEGER(TBD) 	OPTIONAL,
	averageZ-r15 		INTEGER(TBD)	OPTIONAL,	
	varianceX-r15 		INTEGER(TBD)    OPTIONAL,
	varianceY-r15	  	INTEGER(TBD)	OPTIONAL,
	varianceZ-r15 		INTEGER(TBD)	OPTIONAL
}


Magnetometer-r15 ::= SEQUENCE {
	averageX-r15 	 	INTEGER(TBD)	OPTIONAL,
	averageY-r15  		INTEGER(TBD) 	OPTIONAL,
	averageZ-r15 		INTEGER(TBD)	OPTIONAL,	
	varianceX-r15 		INTEGER(TBD) 	OPTIONAL,
	varianceY-r15	  	INTEGER(TBD)	OPTIONAL,
	varianceZ-r15 		INTEGER(TBD)	OPTIONAL
}

Accelerometer-r15 ::= SEQUENCE {
	averageX-r15 	 	INTEGER(TBD)	OPTIONAL,
	averageY-r15  		INTEGER(TBD) 	OPTIONAL,
	averageZ-r15 		INTEGER(TBD)	OPTIONAL,
	averageTot-r15		INTEGER(TBD)	OPTIONAL,
	varianceX-r15 		INTEGER(TBD)	OPTIONAL,
	varianceY-r15	  	INTEGER(TBD)	OPTIONAL,
	varianceZ-r15 		INTEGER(TBD)	OPTIONAL
	varianceTot-r15 	INTEGER(TBD)	OPTIONAL
}

LightSensor-r15 ::= SEQUENCE {
	averageIntensity 	INTEGER(TBD) OPTIONAL,
	varianceIntensity	INTEGER(TBD) OPTIONAL
}



indoorOutdoorInfo-r15 :: SEQUENCE {
    refToPointEnvironmentChange-r15			ENUMERATED {in-in, in-out, out-in, out-out}		OPTIONAL,
	environmentChangeCertainty-r15			INTEGER (1..100)			    OPTIONAL,
	...
}

	
	...
}

-- ASN1STOP 


	AdditionalSensors-MeasurementInformation field descriptions

	measurementReferenceTime
This field provides the UTC time when the sensor measurements are performed and should take the form of YYMMDDhhmmssZ.

	gyroscope
This field provides IMU Gyroscope measurement. Average Orientation (degrees/sec) and Variance in the measurement are reported. The data is processed data and not raw data.

	magnetometer
This field provides IMU magnetometer measurements. Average Magnetic intensity (mGauss) and Variance in the measurement are reported. The data is processed data and not raw data.

	accelerometer
This field provides IMU measurement such as accelerometer measurements. Average Acceleration(g) and Variance in the measurement are reported. The data is processed data and not raw data.

	lightSensor
This field provides light sensor measurements (illumination) in lx. 

	refToPointEnvironmentChange
This field provides an assessment about whether the device has transitted between indoor our outdoor environment or has remained indoors or outdoors respectively. 

	environmentChangeCertainty
This field provides the certainty of the assessment reported in refToPointEnvironmentChange.




6.5.5.3	Sensor Location Information Request
–	Sensor-RequestLocationInformation
The IE Sensor-RequestLocationInformation is used by the location server to request location information for sensor-based methods from a target device.
-- ASN1START

Sensor-RequestLocationInformation-r13 ::= SEQUENCE {
	uncompensatedBarometricPressureReq-r13		BOOLEAN,
	...,
	[[	assistanceAvailability-r14				BOOLEAN		OPTIONAL	-- Need ON
	]] ,
	[[	additionalsensormeasinfoReq-r15		BOOLEAN		OPTIONAL,		-- Need ON
		environmentChangeReq-r15		    BOOLEAN		OPTIONAL		-- Need ON
	]]

}

-- ASN1STOP

	Sensor-RequestLocationInformation field descriptions

	uncompensatedBarometricPressureReq
This field indicates whether the target device is requested to report Barometric pressure measurements in Sensor‑MeasurementInformation IE or not. TRUE means requested.

	assistanceAvailability
This field indicates whether the target device may request additional Sensor assistance data from the server. TRUE means allowed and FALSE means not allowed.

	additionalsensormeasinfoReq
This field indicates whether the target device is requested to report IMU sensor measurements in AdditionalSensors‑MeasurementInformation IE or not. TRUE means requested.

	environmentChangeReq
This field indicates whether the target device is requested to report Light sensor measurements in AdditionalSensors‑MeasurementInformation IE or not. TRUE means requested.



6.5.5.4	Sensor Capability Information
–	Sensor-ProvideCapabilities
The IE Sensor-ProvideCapabilities is used by the target device to provide capabilities for sensor-based methods from to the location server.
-- ASN1START

Sensor-ProvideCapabilities-r13 ::= SEQUENCE {
	sensor-Modes-r13			BIT STRING { 	standalone	(0),
												ue-assisted	(1),
												ue-based	(2)} (SIZE (1..8)),
	...,
	[[	sensor-AssistanceDataSupportList-r14	Sensor-AssistanceDataSupportList-r14	OPTIONAL,
		periodicalReportingSupported-r14		PositioningModes						OPTIONAL,
		idleStateForMeasurements-r14			ENUMERATED { required }					OPTIONAL
	]],
	[[
		gyrescopeMeasurements-r15			    ENUMERATED { supported }		OPTIONAL,
		accelerometerMeasurements-r15			ENUMERATED { supported }		OPTIONAL,
		magnetometerMeasurements-r15			ENUMERATED { supported }		OPTIONAL,
		lightSensorMeasurements-r15	    		ENUMERATED { supported }		OPTIONAL,
		additionalSensors-Modes-r15				PositioningModes				OPTIONAL,
		idleStateForMeasurements-r15			ENUMERATED { required }			OPTIONAL,
		locationCoordinateTypes					LocationCoordinateTypes			OPTIONAL,
		velocityTypes							VelocityTypes					OPTIONAL,
		accelerationTypes						AccelerationTypes				OPTIONAL
	]]
}

Sensor-AssistanceDataSupportList-r14 ::= SEQUENCE {
	...

}

-- ASN1STOP

	Sensor-ProvideCapabilities field descriptions

	sensor-Modes
This field specifies the sensor mode(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular sensor mode is supported; a zero‑value means not supported.

	sensor-AssistanceDataSupportList
This field specifies a list of sensor assistance data supported by the target device. This field shall be present if the target device supports assistance data for Barometric pressure sensor.

	periodicalReportingSupported
This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is represented by a bit string, with a one‑value at the bit position means periodicalReporting for the positioning mode is supported; a zero‑value means not supported. If this field is absent, the location server may assume that the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform sensor measurements.

	gyrescopeMeasurments
This field specifies if the gyrescopeMeasurments are supported by the target device.

	aceelerometerMeasurements
This field specifies if the aceelerometerMeasurements are supported by the target device.

	magnetometerMeasurements
This field specifies if the magnetometerMeasurements are supported by the target device.

	lightSensorMeasurements
This field specifies if the lightSensorMeasurements are supported by the target device. 

	additionalSensors-Modes
This field specifies the sensors mode(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular sensor mode is supported; a zero‑value means not supported.

	idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform additional sensor measurements.

	locationCoordinateTypes
This parameter identifies the geographical location coordinate types that a target device supports for sensor measurement such as IMU. TRUE indicates that a location coordinate type is supported and FALSE that it is not. This field shall be present if the locationVelocityTypesReq in the additionalSensor-RequestCapabilities IE is set to TRUE.

	velocityTypes
This parameter identifies the velocity types that a target device supports for IMU. TRUE indicates that a velocity type is supported and FALSE indicates that it is not. 

	accelerationTypes
This parameter identifies the acceleration types that a target device supports for IMU. TRUE indicates that an acceleration type is supported and FALSE indicates that it is not.



6.5.5.5	Sensor Capability Information Request
–	Sensor-RequestCapabilities
The IE Sensor-RequestCapabilities is used by the location server to request capabilities for sensor-based methods from the target device.
-- ASN1START

Sensor-RequestCapabilities-r13 ::= SEQUENCE {
	...,
	[[
	barometerSensorCapability				BOOLEAN,
	gyroscopeSensorCapability 				BOOLEAN,
	accelerometerSensorCapability			BOOLEAN,
	magnetometerSensorCapability 			BOOLEAN,
	lightSensorCapability					BOOLEAN,
	locationVelocityTypesReq				BOOLEAN,
	locationAccelerationTypesReq			BOOLEAN,

	]]
}

-- ASN1STOP

	Sensor-RequestCapabilities field descriptions

	barometerSensorCapability
This field specifies whether the target device is requested to include the barometerSesonsorCapability field in the Sensor-ProvideCapabilities IE or not. TRUE means requested.

	gyroscopeSensorCapability
This field specifies whether the target device is requested to include the groscopeSesonsorCapability field in the Sensor-ProvideCapabilities IE or not. TRUE means requested.

	accelerometerSensorCapability
This field specifies whether the target device is requested to include the accelerometerSesonsorCapability field in the Sensor-ProvideCapabilities IE or not. TRUE means requested.

	magnetometerSensorCapability
This field specifies whether the target device is requested to include the magnetometerSesonsorCapability field in the Sensor-ProvideCapabilities IE or not. TRUE means requested.

	lightSensorCapability 
This field specifies whether the target device is requested to include the lightSesonsorCapability field in the Sensor-ProvideCapabilities IE or not. TRUE means requested.

	locationVelocityTypesReq 
This field specifies whether the target device is requested to include the locationCoordinateTypes field and velocityTypes field in the Sensors-ProvideCapabilities IE or not. TRUE means requested.

	locationAccelerationTypesReq 
This field specifies whether the target device is requested to include the locationCoordinateTypes field and accelarationvelocityTypes field in the Sensors-ProvideCapabilities IE or not. TRUE means requested.



6.5.5.6	Sensor Error Elements
–	Sensor-Error
The IE Sensor-Error is used by the location server or target device to provide Sensor Error Reasons to the target device or location server, respectively.
-- ASN1START

Sensor-Error-r13 ::= CHOICE {
	locationServerErrorCauses-r13		Sensor-LocationServerErrorCauses-r13,
	targetDeviceErrorCauses-r13			Sensor-TargetDeviceErrorCauses-r13,
	...
}

-- ASN1STOP
–	Sensor-LocationServerErrorCauses
The IE Sensor-LocationServerErrorCauses is used by the location server to provide error reasons for Sensor positioning to the target device.
-- ASN1START

Sensor-LocationServerErrorCauses-r13 ::= SEQUENCE {
	cause-r13		ENUMERATED	{	undefined,
									...,
									assistanceDataNotSupportedByServer-v1420,
									assistanceDataSupportedButCurrentlyNotAvailableByServer-v1420
									},
	...
}

-- ASN1STOP
–	Sensor-TargetDeviceErrorCauses
The IE Sensor-TargetDeviceErrorCauses is used by the target device to provide error reasons for Sensor positioning to the location server.
-- ASN1START

Sensor-TargetDeviceErrorCauses-r13 ::= SEQUENCE {
	cause-r13			ENUMERATED		{	undefined,
											...,
											assistanceDataMissing-v1420
										},
	...
}

-- ASN1STOP

6.5.5.6a	Additional Sensor Error Elements
–	AdditionalSensors-Error
The IE AdditionalSensors-Error is used by the location server or target device to provide Additional Sensor Error Reasons to the target device or location server, respectively
-- ASN1START

AdditionalSensor-Error-r15 ::= CHOICE {
	locationServerErrorCauses-r15		Sensor-LocationServerErrorCauses-r15,
	targetDeviceErrorCauses-r15			Sensor-TargetDeviceErrorCauses-r15,
	...
}

-- ASN1STOP
–	AdditionalSensors-LocationServerErrorCauses
The IE AdditionalSensors-LocationServerErrorCauses is used by the location server to provide error reasons for Additional Sensors positioning to the target device.
-- ASN1START

AdditionalSensors-LocationServerErrorCauses-r15 ::= SEQUENCE {
	cause-r15		ENUMERATED	{	undefined,
									...,
									assistanceDataNotSupportedByServer-r15,
									assistanceDataSupportedButCurrentlyNotAvailableByServer-r15
									},
	...
}

-- ASN1STOP
–	AdditionalSensors-TargetDeviceErrorCauses
The IE AdditionalSensors-TargetDeviceErrorCauses is used by the target device to provide error reasons for Additional Sensors positioning to the location server.
-- ASN1START

AdditionalSensors-TargetDeviceErrorCauses-r15 ::= SEQUENCE {
	cause-r15			ENUMERATED		{	undefined,
											...,
											assistanceDataMissing-r15
										},
	...
}

-- ASN1STOP



6.5.5.7	Sensor Assistance Data
–	Sensor-ProvideAssistanceData
The IE Sensor-ProvideAssistanceData is used by the location server to provide assistance data to assist in altitude computation at the UE (e.g. for UE‑based mode). It may also be used to provide Sensor positioning specific error reasons.
-- ASN1START

Sensor-ProvideAssistanceData-r14 ::= SEQUENCE {
	sensor-AssistanceDataList-r14		Sensor-AssistanceDataList-r14		OPTIONAL,	-- Need ON
	sensor-Error-r14					Sensor-Error-r13					OPTIONAL,	-- Need ON
	...,
	[[
	additionalSensor-AssistanceDataList-r15		AdditionalSensors-AssistanceDataList-r15		OPTIONAL,	-- Need ON
	additionalSensor-Error-r15					AdditionalSensor-Error-r15					OPTIONAL,	-- Need ON
	]]
}

-- ASN1STOP

6.5.5.8	Sensor Assistance Data Elements
–	Sensor-AssistanceDataList
The IE Sensor-AssistanceDataList is used by the location server to provide the Sensor specific assistance data to the UE.
-- ASN1START

Sensor-AssistanceDataList-r14::= SEQUENCE {
	refPressure-r14		INTEGER (-20000..10000),
	refPosition-r14		EllipsoidPointWithAltitudeAndUncertaintyEllipsoid	OPTIONAL,	-- Need ON
	refTemperature-r14	INTEGER (-64..63)									OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	Sensor-AssistanceDataList field descriptions

	RefPressure
This field specifies the atmospheric pressure (Pa) nominal at sea level, EGM96 [29] to the target. 
The scale factor is 1 Pa. The value is added to the nominal pressure of 101325 Pa.  

	refPosition
This field specifies the reference position at which the pressure measurement is made, as an ellipsoid point with altitude and uncertainty ellipsoid. 

	refTemperature
Local temperature measurement at the reference where the pressure measurement is made. 
The scale factor 1K. The value is added to 273K.




6.5.5.8a 	Additional Sensors Assistance Data Elements
–	AdditionalSensors-AssistanceDataList
The IE AdditionalSensors-AssistanceDataList is used by the location server to provide the Additional Sensors specific assistance data to the UE.
-- ASN1START

AdditionalSensors-AssistanceDataList-r15::= SEQUENCE {
	refPosition-r15		EllipsoidPointWithAltitudeAndUncertaintyEllipsoid	OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	AdditionalSensors-AssistanceDataList field descriptions

	refPosition
This field specifies the reference position at which the pressure measurement is made, as an ellipsoid point with altitude and uncertainty ellipsoid. 




6.5.5.9	Sensor Assistance Data Request
–	Sensor-RequestAssistanceData
The IE Sensor-RequestAssistanceData is used by the target device to request Sensor assistance data from a location server.
-- ASN1START

Sensor-RequestAssistanceData-r14 ::= SEQUENCE {
	...
}

-- ASN1STOP

6.5.5.9a 	Additional Sensors Assistance Data Request
–	AdditionalSensors-RequestAssistanceData
The IE AdditionalSensors-RequestAssistanceData is used by the target device to request additional sensors assistance data from a location server.
-- ASN1START

AdditionalSensor-RequestAssistanceData-r15 ::= SEQUENCE {
	...
}

-- ASN1STOP





End of Changes
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