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1.	Discussion
SA2 added two local GAD shapes to TS 23.032 which are also supported in LPP:
· Local 2D point with uncertainty ellipse (Clause 5.8 in TS 23.032)
· Local 3D point with uncertainty ellipsoid (Clause 5.9 in TS 23.032)
The structure of local 2D point with uncertainty ellipse and local 3D point with uncertainty ellipsoid is defined in clause 6.1.6.2.38 in TS 29.572 and in clause 6.1.6.2.39 in TS 29.572, respectively, as follows:
Definition of type Local2dPointUncertaintyEllipse
	Attribute name
	Data type
	P
	Cardinality
	Description

	shape
	SupportedGADShapes
	M
	1
	It shall take the value "LOCAL_2D_POINT_UNCERTAINTY_ELLIPSE".

	localOrigin
	LocalOrigin
	M
	1
	Indicates the local origin in the local Cartesian co-ordinates system configured by the PLMN operator.

	point
	RelativeCartesianLocation
	M
	1
	Indicates a 2D-point (specified by "x" and "y" coordinates) relative to origin in refenrece system.


	uncertaintyEllipse
	UncertaintyEllipse
	M
	1
	Indicates an uncertainty ellipse.

	confidence
	Confidence
	M
	1
	Indicates the value of confidence.


Definition of type Local3dPointUncertaintyEllipsoid
	Attribute name
	Data type
	P
	Cardinality
	Description

	shape
	SupportedGADShapes
	M
	1
	It shall take the value "LOCAL_3D_POINT_UNCERTAINTY_ELLIPSOID".

	localOrigin
	LocalOrigin
	M
	1
	Indicates the local origin in the local Cartesian co-ordinates system configured by the PLMN operator.

	point
	RelativeCartesianLocation
	M
	1
	Indicates a 3D-point (specified by "x", "y" and "z" coordinates) relative to origin in refenrece system.

	uncertaintyEllipsoid
	UncertaintyEllipsoid
	M
	1
	Indicates the uncertainty ellipsoid

	confidence
	Confidence
	M
	1
	Indicates the value of confidence.



The above structure has been translated into ASN.1 for LPP in IEs Local2dPointWithUncertaintyEllipse and Local3dPointWithUncertaintyEllipsoid. For example:
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)
}

The localOrigin-r18 above refers to the IE ReferencePoint-r16, which is defined as follows:
-- ASN1START

ReferencePoint-r16 ::= SEQUENCE {
	referencePointGeographicLocation-r16		CHOICE {
		location3D-r16			EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
		ha-location3D-r16		HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,
		...,
[bookmark: _Hlk158107218]		localOrigin-v1800		CoordinateID-r18
	},
	...
}

-- ASN1STOP

Coordinate ID is defined in LPP as follows:
-- ASN1START

CoordinateID-r18 ::= VisibleString (SIZE (1..256))

-- ASN1STOP

However, the localOrigin is defined in clause 6.1.6.2.36 of TS 29.572 as follows:
Definition of type LocalOrigin
	Attribute name
	Data type
	P
	Cardinality
	Description

	coordinateId
	string
	M
	1
	This IE defines a known reference point which configured by the PLMN operator

	point
	GeographicalCoordinates
	O
	0..1
	Indicates a geographic point represented by its longitude and latitude.



Or as OpenAPI in YAML format:
LocalOrigin:
      description: Indicates a Local origin in a reference system
      type: object
      properties:
        coordinateId:
          type: string
        point:
          $ref: '#/components/schemas/GeographicalCoordinates'

The "point" refers to the ellipsoid point (GeographicalCoordinates) defined in clause 6.1.6.2.4 of TS 29.572:
Definition of type GeographicalCoordinates
	Attribute name
	Data type
	P
	Cardinality
	Description

	lon
	number
	M
	1
	Longitude (Double-precision float value):
Format: double
Minimum: -180
Maximum: 180

	lat
	number
	M
	1
	Latitude (Double-precision float value):
Format: double
Minimum: -90
Maximum: 90


Point:
      description: Ellipsoid Point.
      allOf:
        - $ref: '#/components/schemas/GADShape'
        - type: object
          required:
            - point
          properties:
            point:
              $ref: '#/components/schemas/GeographicalCoordinates'

Therefore, the definition of "point" in the LPP localOrigin is missing.
2.	Proposed Solution
Change the IE CoordinateID-r18 into a LocalOrigin definition analogous to clause 6.1.6.2.36 of TS 29.572:
–	CoordinateID
The IE CoordinateID is used to indicate a reference point that defines the origin of a local Cartesian Coordinate System as defined in TS 23.032 [15].
-- ASN1START

CoordinateID-r18 ::= VisibleString (SIZE (1..256))

-- ASN1STOP

–	LocalOrigin
The IE LocalOrigin is used to indicate a reference point that defines the origin of a local Cartesian Coordinate System as defined in TS 23.032 [15].
-- ASN1START

LocalOrigin-r18 ::= SEQUENCE {
	coordinateID-r18		VisibleString (SIZE (1..256)),
	point-r18				Ellipsoid-Point						OPTIONAL,
	...
}

-- ASN1STOP

–	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-r18CoordinateID-r18
	},
	...
}

-- ASN1STOP

A corresponding TP is provided in the Annex of this contribution.
3. Summary
This contribution discussed some misalignment between LPP and TS 23.032/29.572 with respect to the "local origin" definition.
Proposal: Agree the TP in the Annex of this contribution.
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Annex: TP for 37.355
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The IE AreaID-CellList provides the NR Cell-IDs of the TRPs belonging to a particular network area where the associated assistance data are valid. Each cell is included in only one area.
-- ASN1START

AreaID-CellList-r17 ::= SEQUENCE (SIZE(1..maxCellIDsPerArea-r17)) OF NR-Cell-IDs-r17

NR-Cell-IDs-r17 ::= SEQUENCE {
	nr-CellGlobalID-r17				NCGI-r15					OPTIONAL,	-- Need ON
	nr-PhysCellID-r17				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-ARFCN-r17					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	AreaID-CellList field descriptions

	nr-CellGlobalID
This field specifies the NR Cell Global ID of the TRP belonging to a particular network area where the associated assistance data are applicable.

	nr-PhysCellID
This field specifies the physical cell identity of the TRP belonging to a particular network area where the associated assistance data are applicable.

	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.



[bookmark: _Toc156478923]–	CoordinateID
The IE CoordinateID is used to indicate a reference point that defines the origin of a local Cartesian Coordinate System as defined in TS 23.032 [15].
-- ASN1START

CoordinateID-r18 ::= VisibleString (SIZE (1..256))

-- ASN1STOP
	
[bookmark: _Toc156478924]–	DL-PRS-ID-Info
The IE DL-PRS-ID-Info provides the IDs of the reference TRPs' DL-PRS Resources.
-- ASN1START

DL-PRS-ID-Info-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-DL-PRS-ResourceID-List-r16	SEQUENCE (SIZE (1..nrMaxResourceIDs-r16)) OF
													NR-DL-PRS-ResourceID-r16
																			OPTIONAL, -- Need ON
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16
																			OPTIONAL  -- Need ON
}

-- ASN1STOP

	DL-PRS-ID-Info field descriptions

	nr-DL-PRS-ResourceID-List
This field provides a list of DL-PRS Resource IDs under the same DL-PRS Resource Set. 



[bookmark: _Toc156478925]–	LCS-GCS-TranslationParameter
The IE LCS-GCS-TranslationParameter provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44].
-- ASN1START

LCS-GCS-TranslationParameter-r16 ::= SEQUENCE {
	alpha-r16						INTEGER (0..359),
	alpha-fine-r16					INTEGER (0..9)					OPTIONAL,	-- Cond AzElFine
	beta-r16						INTEGER (0..359),
	beta-fine-r16					INTEGER (0..9)					OPTIONAL,	-- Cond AzElFine
	gamma-r16						INTEGER (0..359),
	gamma-fine-r16					INTEGER (0..9)					OPTIONAL,	-- Cond AzElFine
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	AzElFine
	The field is mandatory present if the angles where this IE is used are provided with 0.1 degrees resolution; otherwise it is not present.



	LCS-GCS-TranslationParameter field descriptions

	alpha
This field specifies the bearing angle α for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degree; range 0 to 359 degrees.

	alpha-fine
This field provides finer granularity for the alpha.
The total bearing angle α is given by alpha + alpha-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	beta
This field specifies the downtilt angle β for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degree; range 0 to 359 degrees.

	beta-fine
This field provides finer granularity for the beta.
The total downtilt angle β is given by beta + beta-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	gamma
This field specifies the slant angle γ for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degree; range 0 to 359 degrees.

	gamma-fine
This field provides finer granularity for the gamma.
The total slant angle γ is given by gamma + gamma-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.



–	LocalOrigin
The IE LocalOrigin is used to indicate a reference point that defines the origin of a local Cartesian Coordinate System as defined in TS 23.032 [15].
-- ASN1START

LocalOrigin-r18 ::= SEQUENCE {
	coordinateID-r18		VisibleString (SIZE (1..256)),
	point-r18				Ellipsoid-Point						OPTIONAL,
	...
}

-- ASN1STOP

[…]
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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-r18CoordinateID-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 of a local Cartesian coordinate system [15].




