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	Reason for change:
	In 5G_eLCS_Ph2 work item, the Local Location was introduced to allow the NF to require the network to return the local location estimates in a predefined or an AF specified local Cartesian system.

When specifying a local Cartesian system, a local origin was provided as origin of the local Cartesian system. Usually the local origin was defined with certain landmarks or other reference points (e.g. a locally installed probing system indoor). Currently the Local Origin only contain a 2D point with longitude and latitude, which is not sufficient in practice:

1/ Usually such a local origin will NOT be exactly at zeros altitude above the WGS84 ellipsoid (3GPP altitude reference), i.e. the local origin should almost always have an altitude value.

2/ In many cases, the local origin itself was measured via some positioning procedure, where the location estimates of the local origin itself will have uncertainty in the World Geodetic System (WGS84). Such uncertainty (and confidence) shall be considered when mapping between local location with WGP location.

3/ Currently, the local Cartesian system can only be aligned horizontally in northing-easting. However, the typical indoor coordinate system is aligned with the building, meaning that the x and y axes typically follows building walls. Therefore, the local origin should be associated with an orientation, proposed to be a rotation angle clockwise compared to north. There is also a clarification that the uncertainty ellipse/ellipsoid orientationMajor angle is related to the local Cartesian coordinate system. To be clear, there is one orientation angle horizAxesOrientation clockwise from north to define the orientation if the local Cartesian coordinate system, and on top of that, there is an orientation orientationMajor of the uncertainty ellipse/ellipsoid semiMajor axis clockwise from the y-axis.

Additionally, the coordinateId IE is mandatory, but not correctly reflected in OpenAPI.
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	Summary of change:
	1/ Altitude, uncertainty parameters and horizontal coordinate system orientation in Local Origin.

2/ Clarify the orientation of the Local 2D/3D shapes

3/ Update OpenAPI accordingly.


	
	

	Consequences if not approved:
	The local locations are not useful in practical use cases, due to missing the necessary information in Local Origin definition (altitude, uncertainties and orientation).


	
	

	Clauses affected:
	6.1.6.2.36, 6.1.6.2.37, 6.1.6.2.38, 6.1.6.2.39, 6.1.6.3.2, A.2
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	Other comments:
	This CR introduces backward compatible corrections to OpenAPI file of Nlmf_Location API.
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* * * First Change * * * *
[bookmark: _Toc74993789][bookmark: _Toc82716377][bookmark: _Toc88818664][bookmark: _Toc90650586][bookmark: _Toc98506256][bookmark: _Toc106639541][bookmark: _Toc114779051][bookmark: _Toc122096968][bookmark: _Toc130844189][bookmark: _Toc138411895][bookmark: _Toc145956082][bookmark: _Toc153887517][bookmark: _Toc161905406]6.1.6.2.36	Type: LocalOrigin
Table 6.1.6.2.36-1: 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.

	altitude
	Altitude
	O
	0..1
	When present, this IE shall indicate the altitude value of the Local Origin.

	uncertaintyEllipse
	UncertaintyEllipse
	O
	0..1
	When present, this IE shall Indicate the uncertainty ellipse of the Local Origin.

	uncertaintyAltitude
	Uncertainty
	O
	0..1
	When present, this IE shall indicate the uncertainty of the altitude.

	confidence
	Confidence
	O
	0..1
	When present, this IE shall Indicate the value of horizontal confidence.

	vConfidence
	Confidence
	O
	0..1
	When present, this IE shall Indicate the value of vertical confidence.

	horizAxesOrientation
	HorizAxesOrientation
	O
	0..1
	Indicates the rotation in degrees of the horizontal coordinate system from northing. If not present, the rotation is zero.




* * * Next Change * * * *
[bookmark: _Toc74993790][bookmark: _Toc82716378][bookmark: _Toc88818665][bookmark: _Toc90650587][bookmark: _Toc98506257][bookmark: _Toc106639542][bookmark: _Toc114779052][bookmark: _Toc122096969][bookmark: _Toc130844190][bookmark: _Toc138411896][bookmark: _Toc145956083]6.1.6.2.37	Type: RelativeCartesianLocation
Table 6.1.6.2.37-1: Definition of type RelativeCartesianLocation
	Attribute name
	Data type
	P
	Cardinality
	Description

	x
	Float
	M
	1
	Indicates the value (in the unit of meters) on x-axis of the relative location in the cartesian system.

Positive value represents easting from reference point (origin), unless horizAxesOrientation is provided in the LocalOrigin, in which case the local coordinate system is rotated clockwise horizontally by horizAxesOrientation).

	y
	Float
	M
	1
	Indicates the value (in the unit of meters) on y-axis of the relative location in the cartesian system.

Positive value represents northing from reference point (origin), unless horizAxesOrientation is provided in the LocalOrigin, in which case the local coordinate system is rotated clockwise horizontally by horizAxesOrientation).

	z
	Float
	O
	0..1
	Indicates the value (in the unit of meters) on z-axis of the relative location in the cartesian system for a 3D-Point.

Positive value represents height above reference point (origin).



[bookmark: _Toc66101648][bookmark: _Toc74993791][bookmark: _Toc82716379][bookmark: _Toc88818666][bookmark: _Toc90650588][bookmark: _Toc98506258][bookmark: _Toc106639543][bookmark: _Toc114779053][bookmark: _Toc122096970][bookmark: _Toc130844191][bookmark: _Toc138411897][bookmark: _Toc145956084]6.1.6.2.38	Type: Local2dPointUncertaintyEllipse
Table 6.1.6.2.38-1: 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 in relation to the local Cartesian coordinate system defined by the localOrigin, where the orientationMajor angle is clockwise from the ”y” axis.

	confidence
	Confidence
	M
	1
	Indicates the value of confidence.




[bookmark: _Toc74993792][bookmark: _Toc82716380][bookmark: _Toc88818667][bookmark: _Toc90650589][bookmark: _Toc98506259][bookmark: _Toc106639544][bookmark: _Toc114779054][bookmark: _Toc122096971][bookmark: _Toc130844192][bookmark: _Toc138411898][bookmark: _Toc145956085]6.1.6.2.39	Type: Local3dPointUncertaintyEllipsoid
Table 6.1.6.2.39-1: 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 in relation to the local Cartesian coordinate system defined by the localOrigin, where the orientationMajor angle is clockwise from the ”y” axis.

	confidence
	Confidence
	M
	1
	Indicates the value of confidence.




* * * Next Change * * * *
[bookmark: _Toc20150418][bookmark: _Toc25168665][bookmark: _Toc27593084][bookmark: _Toc34147956][bookmark: _Toc36463340][bookmark: _Toc43215180][bookmark: _Toc45032428][bookmark: _Toc49849917][bookmark: _Toc51873431][bookmark: _Toc56517559][bookmark: _Toc58594460][bookmark: _Toc67685970][bookmark: _Toc74993797][bookmark: _Toc82716387][bookmark: _Toc88818674][bookmark: _Toc90650596][bookmark: _Toc98506266][bookmark: _Toc106639551][bookmark: _Toc114779061][bookmark: _Toc122096978][bookmark: _Toc130844199][bookmark: _Toc138411906][bookmark: _Toc145956099]6.1.6.3.2	Simple data types
The simple data types defined in table 6.1.6.3.2-1 shall be supported.
Table 6.1.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description

	Altitude
	number
	Double-precision float value of the altitude, expressed in meters.
Minimum: -32767. Maximum: 32767.
Format: double.

	Angle
	integer
	Integer value of the angle, expressed in degrees.
Minimum: 0. Maximum: 360.

	Uncertainty
	number
	Float value of uncertainty, expressed in meters.
Minimum: 0
Format: float.

	Orientation
	integer
	Integer value of the orientation angle, expressed in degrees.
Minimum: 0. Maximum: 180.

	HorizAxesOrientation
	integer
	Integer value of the "y" axis orientation angle clockwise from northing, expressed in 0.1 degrees.
Minimum: 0. Maximum: 3600.

	Confidence
	integer
	Integer value of the confidence, expressed in percentage value.
Minimum: 0. Maximum: 100.

	Accuracy
	number
	Float value of accuracy, expressed in meters.
Minimum: 0
Format: float.

	InnerRadius
	integer
	Integer value of the inner radius, expressed in meters.
Minimum: 0. Maximum: 327675.
Format: int32.

	CorrelationID
	string
	LCS Correlation ID. The correlation ID shall be of a minimum length of 1 character and maximum length of 255 characters.

	AgeOfLocationEstimate
	integer
	Integer value of the age of the location estimate, expressed in minutes.
Minimum: 0. Maximum: 32767.

	HorizontalSpeed
	number
	Float value of horizontal speed, expressed in kilometres per hour.
Minimum: 0. Maximum: 2047.
Format: float.

	VerticalSpeed
	number
	Float value of horizontal speed, expressed in kilometres per hour.
Minimum: 0. Maximum: 255.
Format: float.

	SpeedUncertainty
	number
	Float value of speed uncertainty, expressed in kilometres per hour.
Minimum: 0. Maximum: 255.
Format: float.

	BarometricPressure
	integer
	This IE specifies the measured uncompensated atmospheric pressure in units of Pascal (Pa).
Minimum: 30000. Maximum: 115000.

	LcsServiceType
	integer
	The LCS service type as defined in 3GPP TS 22.071 [17] and clause 17.7.8 of 3GPP TS 29.002 [18].
Minimum: 0. Maximum: 127.

	LdrReference
	string
	LDR Reference encoded as a string of hexadecimal characters. The LdrReference shall be of a minimum length of 2 characters and maximum length of 510 characters.

	LirReference
	string
	LIR Reference encoded as a string of hexadecimal characters. The LdrReference shall be of a minimum length of 2 characters and maximum length of 510 characters.

	ReportingAmount
	integer
	Number of required periodic event reports.
Minimum: 1. Maximum: 8639999.

	ReportingInterval
	integer
	Event reporting periodic interval in seconds.
Minimum: 1. Maximum: 8639999.
ReportingInterval x ReportingAmount shall not exceed 8639999. 

	ReportingIntervalMs
	integer
	Event reporting periodic interval in milliseconds.
Minimum: 1. Maximum: 999.

	MinimumInterval
	integer
	Minimum interval between event reports in seconds.
Minimum: 1. Maximum: 32767.

	MaximumInterval
	integer
	Maximum interval between event reports in seconds.
Minimum: 1. Maximum: 86400.

	SamplingInterval
	integer
	Maximum time interval between consecutive evaluations by a UE of a trigger event, in seconds.
Minimum: 1. Maximum: 3600

	ReportingDuration
	integer
	Maximum duration of event reporting, in seconds.
Minimum: 1. Maximum: 8640000.

	LinearDistance
	integer
	The minimum straight line distance moved by a UE to trigger a motion event report, in meters.
Minimum: 1. Maximum: 10000.

	LMFIdentification
	string
	The serving LMF identification as defined in 3GPP TS 23.273 [19], encoded as a string of hexadecimal characters.

	EventReportCounter
	integer
	Number of event reports received from the target UE.
Minimum: 1. Maximum: 8640000.
Note: the current event report is included in the count.

	EventReportDuration
	integer
	Duration of event reporting, in seconds.
Minimum: 0. Maximum: 8640000.
Note: the duration starts when event reporting is activated in the UE and extends to the current time.

	UePositioningCapabilities
	Bytes
	Positioning capabilities supported by the UE.

String with format "byte" as defined in OpenAPI Initiative [14], i.e. base64-encoded characters, encoding the "ProvideCapabilities-r9-IEs" IE as specified in clause 6.3 of 3GPP TS 37.355 [21] (start from octet 1).

	UeUpPositioningCapabilities
	Bytes
	User plane positioning capabilities supported by the UE.

String with format "byte" as defined in OpenAPI Initiative [14]



Editor's Note: the detailed encoding of the UeUpPositioningCapabilities data type is FFS. 


* * * Next Change * * * *
[bookmark: _Toc20150444][bookmark: _Toc25168734][bookmark: _Toc27593153][bookmark: _Toc34148029][bookmark: _Toc36463413][bookmark: _Toc43215253][bookmark: _Toc45032501][bookmark: _Toc49849990][bookmark: _Toc51873504][bookmark: _Toc56517632][bookmark: _Toc58594533][bookmark: _Toc67686047][bookmark: _Toc74993874][bookmark: _Toc82716464][bookmark: _Toc88818751][bookmark: _Toc90650673][bookmark: _Toc98506342][bookmark: _Toc106639627][bookmark: _Toc114779137][bookmark: _Toc122097054][bookmark: _Toc130844275][bookmark: _Toc138411983][bookmark: _Toc145956181]A.2	Nlmf_Location API
******************* Text Skipped for Clarity *********************
    LocalOrigin:
      description: Indicates a Local origin in a reference system
      type: object
      required:
        - coordinateId
      properties:
        coordinateId:
          type: string
        point:
          $ref: '#/components/schemas/GeographicalCoordinates'
        altitude:
          $ref: '#/components/schemas/Altitude'
        uncertaintyEllipse:
          $ref: '#/components/schemas/UncertaintyEllipse'
        uncertaintyAltitude:
          $ref: '#/components/schemas/Uncertainty'
        confidence:
          $ref: '#/components/schemas/Confidence'
        vConfidence:
          $ref: '#/components/schemas/Confidence'
        horizAxesOrientation:
          $ref: '#/components/schemas/HorizAxesOrientation'

******************* Text Skipped for Clarity *********************
    Orientation:
      description: Indicates value of orientation angle.
      type: integer
      minimum: 0
      maximum: 180

    HorizAxesOrientation:
      description: Horizontal axes orientation angle clockwise from northing in 0.1 degrees.
      type: integer
      minimum: 0
      maximum: 3600

    Confidence:
      description: Indicates value of confidence.
      type: integer
      minimum: 0
      maximum: 100

******************* Text Skipped for Clarity *********************

* * * End of Changes * * * *


