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· a mandatory altitude over the WGS84 ellipsoid is added
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[bookmark: _Toc163032573][bookmark: _Hlk167073123]–	Local2dPointWithUncertaintyEllipse
The IE Local2dPointWithUncertaintyEllipse is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

Local2dPointWithUncertaintyEllipse-r18 ::= SEQUENCE {
	localOrigin-r18								ReferencePoint-r16,
	cartesianCoordinatesUnits-r18				ENUMERATED { mm, cm, dm, m, ...},
	x-value-r18									X-Value-r18,
	y-value-r18									Y-Value-r18,
	uncertaintySemiMajor-r18					INTEGER (0..127),
	uncertaintySemiMinor-r18					INTEGER (0..127),
	orientationMajorAxis-r18					INTEGER (0..179),
	confidence-r18								INTEGER (0..100)
}

-- ASN1STOP

	Local2dPointWithUncertaintyEllipse field descriptions

	localOrigin
This field identifies the reference point of the local Cartesian coordinate system.

	cartesianCoordinatesUnits
This field provides the unit and scale factor for the x-value and y-value fields. Enumerated values mm, cm, dm, and m, correspond to 10-3 metre, 10-2 metre, 10-1 metre and 1 metres, respectively.

	x-value
This field provides the x-value of the location in the Cartesian coordinate system. Positive value represents easting from reference point (origin) [15], unless horizAxesOrientation is provided in the LocalOrigin, in which case the local coordinate system is rotated clockwise horizontally by horizAxesOrientation). See IE RelativeCartesianLocation.

	y-value
This field provides the y-value of the location in the Cartesian coordinate system. Positive value represents northing from reference point (origin) [15], unless horizAxesOrientation is provided in the LocalOrigin, in which case the local coordinate system is rotated clockwise horizontally by horizAxesOrientation). See IE RelativeCartesianLocation.

	uncertaintySemiMajor
This field indicates the semi-major axis of the uncertainty ellipse [15].

	uncertaintySemiMinor
This field indicates the semi-minor axis of the uncertainty ellipse [15].

	orientationMajorAxis
This field indicates the orientation angle of the major axis [15] in relation to the local Cartesian coordinate system defined by the localOrigin, where the orientationMajoAxisr angle is clockwise from the y-axis.

	confidence
This field indicates the confidence value [15].



[bookmark: _Toc163032574]–	Local3dPointWithUncertaintyEllipsoid
The IE Local3dPointWithUncertaintyEllipsoid is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

Local3dPointWithUncertaintyEllipsoid-r18 ::= SEQUENCE {
	localOrigin-r18								ReferencePoint-r16,
	cartesianCoordinatesUnits-r18				ENUMERATED { mm, cm, dm, m, ...},
	x-value-r18									X-Value-r18,
	y-value-r18									Y-Value-r18,
	z-value-r18									Z-Value-r18,
	uncertaintySemiMajor-r18					INTEGER (0..127),
	uncertaintySemiMinor-r18					INTEGER (0..127),
	orientationMajorAxis-r18					INTEGER (0..179),
	uncertaintyAltitude-r18						INTEGER (0..127),
	confidence-r18								INTEGER (0..100),
	vConfidence-r18								INTEGER (0..100)			OPTIONAL    -- Need ON
}

-- ASN1STOP

	Local3dPointWithUncertaintyEllipsoid field descriptions

	localOrigin
This field identifies the reference point of the local Cartesian coordinate system.

	cartesianCoordinatesUnits
This field provides the unit and scale factor for the x-value, y-value and z-value fields. Enumerated values mm, cm, dm, and m, correspond to 10-3 metre, 10-2 metre, 10-1 metre and 1 metres, respectively.

	x-value
This field provides the x-value of the location in the Cartesian coordinate system. Positive value represents easting from reference point (origin) [15], unless horizAxesOrientation is provided in the LocalOrigin, in which case the local coordinate system is rotated clockwise horizontally by horizAxesOrientation). See IE RelativeCartesianLocation.

	y-value
This field provides the y-value of the location in the Cartesian coordinate system. Positive value represents northing from reference point (origin) [15], unless horizAxesOrientation is provided in the LocalOrigin, in which case the local coordinate system is rotated clockwise horizontally by horizAxesOrientation). See IE RelativeCartesianLocation.

	z-value
This field provides the z-value of the location in the Cartesian coordinate system. Positive value represents height above reference point (origin) [15]. See IE RelativeCartesianLocation.

	uncertaintySemiMajor
This field indicates the semi-major axis of the uncertainty ellipsoid [15].

	uncertaintySemiMinor
This field indicates the semi-minor axis of the uncertainty ellipsoid [15].

	orientationMajorAxis
This field indicates the orientation angle of the major axis [15], in relation to the local Cartesian coordinate system defined by the localOrigin, where the orientationMajorAxis angle is clockwise from the y-axis.

	uncertaintyAltitude
This field indicates the vertical axis of the uncertainty ellipsoid [15].

	confidence
This field indicates the confidence value [15]. If the vConfidence field is present, this field shall indicate the value of horizontal confidence.

	vConfidence
This field indicates the vertical confidence value [15]. 



[…]
6.4.3	Common NR Positioning Information Elements
[…]
[bookmark: _Toc163032598]–	LocalOrigin
The IE LocalOrigin is used to indicate a reference point and optionally a horizontal orientation that defines the origin and horizontal orientation of a local Cartesian Coordinate System as defined in TS 23.032 [15].
[bookmark: _Hlk167072885]-- ASN1START

LocalOrigin-r18 ::= SEQUENCE {
	coordinateID-r18		VisibleString (SIZE (1..256)),
	point-r18				HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15Ellipsoid-Point																		OPTIONAL, -- Need ON
	horizAxesOrientation-r18	INTEGER (0..3599)						OPTIONAL,    -- Need ON
	...
}

-- ASN1STOP
[bookmark: _Hlk164466156]
	LocalOrigin field descriptions

	coordinateID
This field defines a known reference point which is configured by the PLMN operator.

	Point
This field specifies geodetic coordinate with uncertainty of the local origin.

	horizAxesOrientation
This field specifies the local coordinate system horizontal orientation angle clockwise from northing. Scale factor 0.1 degrees.



[…]

[bookmark: _Toc46486433][bookmark: _Toc52546778][bookmark: _Toc52547308][bookmark: _Toc52547838][bookmark: _Toc52548368][bookmark: _Toc163032636]–	NR-TRP-LocationInfo
The IE NR-TRP-LocationInfo is used by the location server to provide the coordinates of TRPs and coordinates of the antenna reference points for a set of TRPs together with integrity information. For each TRP, the ARP location can be provided for each associated DL-PRS Resource ID per DL-PRS Resource Set.
-- ASN1START

NR-TRP-LocationInfo-r16 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
									NR-TRP-LocationInfoPerFreqLayer-r16

NR-TRP-LocationInfoPerFreqLayer-r16 ::= SEQUENCE {
	referencePoint-r16			ReferencePoint-r16				OPTIONAL,	-- Cond NotSameAsPrev
	trp-LocationInfoList-r16	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
									TRP-LocationInfoElement-r16,
	...
}

TRP-LocationInfoElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16				NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r16					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	associated-DL-PRS-ID-r16		INTEGER (0..255)			OPTIONAL,	-- Need OP
	trp-Location-r16				RelativeLocation-r16					OPTIONAL,	-- Need OP
	trp-DL-PRS-ResourceSets-r16		SEQUENCE (SIZE(1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
										DL-PRS-ResourceSets-TRP-Element-r16	OPTIONAL,	-- Need OP
	...,
	[[
	trp-LocationCartesian-r18		RelativeCartesianLocation-r18			OPTIONAL,	-- Need OP
	nr-IntegrityTRP-LocationBounds-r18	
									NR-IntegrityLocationBounds-r18			OPTIONAL	-- Need OR
	]]
}

DL-PRS-ResourceSets-TRP-Element-r16 ::= SEQUENCE {
	dl-PRS-ResourceSetARP-r16			RelativeLocation-r16				OPTIONAL,	-- Need OP
	dl-PRS-Resource-ARP-List-r16		SEQUENCE (SIZE(1..nrMaxResourcesPerSet-r16)) OF
											DL-PRS-Resource-ARP-Element-r16	OPTIONAL,	-- Need OP
	...,
	[[
	dl-PRS-ResourceSetARP-Cartesian-r18	RelativeCartesianLocation-r18		OPTIONAL,	-- Need OP
	nr-IntegrityDL-PRS-ResourceSetARP-LocationBounds-r18
										NR-IntegrityLocationBounds-r18		OPTIONAL	-- Need OR
	]]
}

DL-PRS-Resource-ARP-Element-r16 ::= SEQUENCE {
	dl-PRS-Resource-ARP-location-r16	RelativeLocation-r16				OPTIONAL,	-- Need OP
	...,
	[[
	dl-PRS-Resource-ARP-locationCartesian-r18
										RelativeCartesianLocation-r18		OPTIONAL,	-- Need OP
	nr-IntegrityDL-PRS-ResourceARP-LocationBounds-r18
										NR-IntegrityLocationBounds-r18		OPTIONAL	-- Need OR
	]]
}

NR-IntegrityLocationBounds-r18 ::= SEQUENCE {
	units-r18							ENUMERATED {mm, cm, m, ...},
	meanLocationErrorBound-r18			SEQUENCE {
											horizontal-r18	INTEGER (0..255),
											vertical-r18	INTEGER (0..255)
										},
	stdDevLocationErrorBound-r18		SEQUENCE {
											horizontal-r18	INTEGER (0..255),
											vertical-r18	INTEGER (0..255)
										},
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsPrev
	The field is mandatory present in the first entry of the NR-TRP-LocationInfoPerFreqLayer in the nr-TRP-LocationInfo list; otherwise it is optionally present, need OP.



	NR-TRP-LocationInfo field descriptions

	referencePoint
This field specifies the reference point used to define the location of TRPs provided in the trp-LocationInfoList. If this field is absent, the reference point is the same as in the previous entry of the NR-TRP-LocationInfoPerFreqLayer in the NR-TRP-LocationInfo list.

	trp-LocationInfoList
This field provides the antenna reference point locations of the DL-PRS Resources for the TRPs together with integrity information and comprises the following sub-fields:
-	dl-PRS-ID: This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resource ID to uniquely identify a DL-PRS Resource, and is associated to a single TRP.
-	nr-PhysCellID: This field specifies the physical cell identity of the associated TRP.
-	nr-CellGlobalID: This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP.
-	nr-ARFCN: This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.
-	associated-DL-PRS-ID: This field, if present, specifies the dl-PRS-ID of the associated TRP from which the trp-location or trp-LocationCartesian information is adopted. If the field is present, the field trp-Location and trp-LocationCartesian shall be absent.
-	trp-Location, trp-LocationCartesian: This field provides the location of the TRP relative to the referencePoint location either in geodetic coordinates (trp-Location) or local Cartesian coordinates (trp-LocationCartesian). If none of trp-Location, trp-LocationCartesian is present, the TRP location coincides with the referencePoint location, unless the field associated-dl-PRS-ID is present, in which case the trp-Location or trp-LocationCartesian is adopted from the associated TRP indicated by associated-dl-PRS-ID.
-	nr-IntegrityTRP-LocationBounds: This field provides the mean and standard deviation TRP location error bound which is the mean value and the standard deviation of an overbounding model that bounds the TRP location error. This field comprises the following sub-fields:
-	units: This field specifies the units (scale factor) for the meanLocationErrorBound and stdDevLocationErrorBound. Enumerated values mm, cm, and m correspond to 10-3 metre, 10-2 metre, and 1 metre, respectively.
-	meanLocationErrorBound: This field specifies the mean TRP Location Error bound in horizontal and vertical direction, which are the mean values for a set of two overbounding models that bound the TRP location error in horizontal and vertical directions.
Scale factor is 1 with units provided in units field.
-	stdDevLocationErrorBound: This field specifies the standard deviation TRP Location Error bound in horizontal and vertical direction, which are the standard deviation values for a set of two overbounding models that bound the TRP location error in horizontal and vertical directions.
Scale factor is 1 with units provided in units field.
-	trp-DL-PRS-ResourceSets: This field provides the antenna reference point location(s) of the DL-PRS Resource Set(s) associated with this TRP together with integrity information. If this field is absent, the antenna reference point location(s) of the DL-PRS Resource Set(s) coincides with the trp-Location/trp-LocationCartesian location. This field comprises the following sub-fields:
-	dl-PRS-ResourceSetARP, dl-PRS-ResourceSetARP-Cartesian: This field provides the antenna reference point location of the DL-PRS Resource Set relative to the trp-Location or trp-LocationCartesian location. If none of dl-PRS-ResourceSetARP, dl-PRS-ResourceSetARP-Cartesian is present, the antenna reference point location of this DL-PRS Resource Set coincides with the trp-Location or trp-LocationCartesian location.
-	nr-IntegrityDL-PRS-ResourceSetARP-LocationBounds: This field provides the mean and the standard deviation ARP of the location error bound of the DL-PRS Resource Set of an overbounding model that bounds the antenna reference point location error of the DL-PRS Resource Set.
-	dl-PRS-Resource-ARP-List: This field provides the antenna reference point location(s) of the DL-PRS Resource(s) associated with this Resource Set of the TRP together with integrity information. If this field is absent, the antenna reference point location(s) of the DL-PRS Resources coincides with the dl-PRS-ResourceSetARP location or dl-PRS-ResourceSetARP-Cartesian. This field comprises the following sub-fields:
-	dl-PRS-Resource-ARP-location, dl-PRS-Resource-ARP-locationCartesian: This field provides the antenna reference point location of the DL-PRS Resource associated with the DL-PRS Resource Set of the TRP relative to the dl-PRS-ResourceSetARP/dl-PRS-ResourceSetARP-Cartesian location. If none of dl-PRS-Resource-ARP-location, dl-PRS-Resource-ARP-locationCartesian is present, the antenna reference point location of this DL-PRS Resource coincides with the dl-PRS-ResourceSetARP location or dl-PRS-Resource-ARP-locationCartesian.
-	nr-IntegrityDL-PRS-ResourceARP-LocationBounds: This field provides the mean and the standard deviation ARP of the location error bound of the DL-PRS Resources of an overbounding model that bounds the antenna reference point location error of the DL-PRS Resource.



NOTE 5:	The locations may be provided in either geodetic coordinates (RelativeLocation) or local Cartesian coordinates (RelativeCartesianLocation), but not both. Relative Cartesian coordinates are provided with respect to the horizAxesOrientation of the local origin defined by the referencePoint field.



[…]

[bookmark: _Toc46486435][bookmark: _Toc52546780][bookmark: _Toc52547310][bookmark: _Toc52547840][bookmark: _Toc52548370][bookmark: _Toc163032640][bookmark: _Toc163032641]–	ReferencePoint
The IE ReferencePoint provides a well-defined location relative to which other locations may be defined.
-- ASN1START

ReferencePoint-r16 ::= SEQUENCE {
	referencePointGeographicLocation-r16		CHOICE {
		location3D-r16			EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
		ha-location3D-r16		HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,
		...,
		localOrigin-v1800		LocalOrigin-r18
	},
	...
}

-- ASN1STOP

	ReferencePoint field descriptions

	referencePointGeographicLocation
This field provides the geodetic or local location of the reference point.

	localOrigin
This field provides an identifier for the reference point that defines the origin and orientation of a local Cartesian coordinate system [15].


–	RelativeCartesianLocation
The IE RelativeCartesianLocation provides a Cartesian location relative to some known reference location in a local coordinate system defined by a local origin.
-- ASN1START

RelativeCartesianLocation-r18 ::= SEQUENCE {
	cartesianCoordinatesUnits-r18		ENUMERATED { mm, cm, dm, m, ...},
	x-value-r18							X-Value-r18,
	y-value-r18							Y-Value-r18,
	z-value-r18							Z-Value-r18,	locationUnc-r18						LocationUncertainty-r16			OPTIONAL,		-- Need OP
	...
}

X-Value-r18 ::= SEQUENCE {
	delta-x-r18							INTEGER (-1024..1023),
	coarse-delta-x-r18					INTEGER (0..4095)				OPTIONAL,		-- Need OP
	...
}

Y-Value-r18 ::= SEQUENCE {
	delta-y-r18							INTEGER (-1024..1023),
	coarse-delta-y-r18					INTEGER (0..4095)				OPTIONAL,		-- Need OP
	...
}

Z-Value-r18 ::= SEQUENCE {
	delta-z-r18							INTEGER (-1024..1023),
	coarse-delta-z-r18					INTEGER (0..4095)				OPTIONAL,		-- Need OP
	...
}

-- ASN1STOP

	RelativeCartesianLocation field descriptions

	cartesianCoordinatesUnits
This field provides the units and scale factor for the x-value, y-value and z-value fields. Enumerated values mm, cm, dm, and m, correspond to 10-3 metre, 10-2 metre, 10-1 metre and 1 metres, respectively.

	x-value
This field specifies the x-value of the desired location in a Cartesian coordinate system defined by an associated LocalOrigin IE and comprises the following sub-fields:
-	delta-x specifies the delta value on the x-axis of a Cartesian coordinate system in the unit provided in cartesianCoordinatesUnits field.
-	coarse-delta-x specifies the delta value on the x-axis of a Cartesian coordinate system in 1024 times the size of the unit provided in cartesianCoordinatesUnits field and with the same sign as in the delta-x field. If this field is absent, the value for coarse-delta-x is zero.
I.e., the full x-value is given by:
(delta-x × cartesianCoordinatesUnits) ± (coarse-delta-x × 1024 × cartesianCoordinatesUnits) [m].
Positive value represents easting from reference point (local origin), unless the field horizAxesOrientation is provided in the associated LocalOrigin IE, in which case the local coordinate system is rotated clockwise horizontally by horizAxesOrientation).

	y-value
This field specifies the y-value of the desired location in a Cartesian coordinate system defined by an associated LocalOrigin IE and comprises the following sub-fields:
-	delta-y specifies the delta value on the y-axis of a Cartesian coordinate system in the unit provided in cartesianCoordinatesUnits field.
-	coarse-delta-y specifies the delta value on the y-axis of a Cartesian coordinate system in 1024 times the size of the unit provided in cartesianCoordinatesUnits field and with the same sign as in the delta-y field. If this field is absent, the value for coarse-delta-y is zero.
I.e., the full y-value is given by:
(delta-y × cartesianCoordinatesUnits) ± (coarse-delta-y × 1024 × cartesianCoordinatesUnits) [m].
Positive value represents northing from reference point (local origin), unless the field horizAxesOrientation is provided in the associated LocalOrigin IE, in which case the local coordinate system is rotated clockwise horizontally by horizAxesOrientation).

	z-value
This field specifies the z-value of the desired location in a Cartesian coordinate system and comprises the following sub-fields:
-	delta-z specifies the delta value on the z-axis of a Cartesian coordinate system in the unit provided in cartesianCoordinatesUnits field.
-	coarse-delta-z specifies the delta value on the z-axis of a Cartesian coordinate system in 1024 times the size of the unit provided in cartesianCoordinatesUnits field and with the same sign as in the delta-z field. If this field is absent, the value for coarse-delta-z is zero.
I.e., the full z-value is given by:
(delta-z × cartesianCoordinatesUnits) ± (coarse-delta-z × 1024 × cartesianCoordinatesUnits) [m].

	locationUnc
This field specifies the uncertainty of the location coordinates (see IE RelativeLocation).
If this field is absent, the uncertainty is the same as for the associated reference point location.
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