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	Reason for change:
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* * * First Change * * * *
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This clause specifies the application data model supported by the API.
Table 6.1.6.1-1 specifies the data types defined for the Nlmf_Location service based interface protocol.
Table 6.1.6.1-1: Nlmf_Location specific Data Types
	Data type
	Clause defined
	Description

	InputData
	6.1.6.2.2
	Information within Determine Location Request

	LocationData
	6.1.6.2.3
	Information within Determine Location Response

	GeographicalCoordinates
	6.1.6.2.4
	Geographical coordinates

	GeographicArea
	6.1.6.2.5
	Geographic area specified by different shape

	Point
	6.1.6.2.6
	Ellipsoid Point

	PointUncertaintyCircle
	6.1.6.2.7
	Ellipsoid point with uncertainty circle

	PointUncertaintyEllipse
	6.1.6.2.8
	Ellipsoid point with uncertainty ellipse

	Polygon
	6.1.6.2.9
	Polygon

	PointAltitude
	6.1.6.2.10
	Ellipsoid point with altitude

	PointAltitudeUncertainty
	6.1.6.2.11
	Ellipsoid point with altitude and uncertainty ellipsoid

	EllipsoidArc
	6.1.6.2.12
	Ellipsoid Arc

	LocationQoS
	6.1.6.2.13
	QoS of Location request

	CivicAddress
	6.1.6.2.14
	Indicates a Civic address

	PositioningMethodAndUsage
	6.1.6.2.15
	Indicates the usage of a positioning method

	GnssPositioningMethodAndUsage
	6.1.6.2.16
	Indicates the usage of a Global Navigation Satellite System (GNSS) positioning method

	VelocityEstimate
	6.1.6.2.17
	Velocity estimate

	HorizontalVelocity
	6.1.6.2.18
	Horizontal velocity

	HorizontalWithVerticalVelocity
	6.1.6.2.19
	Horizontal and vertical velocity

	HorizontalVelocityWithUncertainty
	6.1.6.2.20
	Horizontal velocity with speed uncertainty

	HorizontalWithVerticalVelocityAndUncertainty
	6.1.6.2.21
	Horizontal and vertical velocity with speed uncertainty

	UncertaintyEllipse
	6.1.6.2.22
	Ellipse with uncertainty

	UeLcsCapability
	6.1.6.2.23
	Indicates the LCS capability supported by the UE.

	PeriodicEventInfo
	6.1.6.2.24
	Indicates the information of periodic event reporting

	AreaEventInfo
	6.1.6.2.25
	Indicates the information of area based event reporting

	ReportingArea
	6.1.6.2.26
	Indicates an area for event reporting

	MotionEventInfo
	6.1.6.2.27
	Indicates the information of motion based event reporting

	CancelLocData
	6.1.6.2.29
	Information within Cancel Location Request

	LocContextData
	6.1.6.2.30
	Information within Transfer Location Context Request

	EventReportMessage
	6.1.6.2.31
	Indicates an event report message

	EventReportingStatus
	6.1.6.2.32
	Indicates the status of event reporting

	UELocationInfo
	6.1.6.2.33
	Indicates location information of a UE

	EventNotifyData
	6.1.6.2.34
	Information within Event Notify Request

	UeConnectivityState
	6.1.6.2.35
	Indicates the connectivity state of a UE

	LocalOrigin
	6.1.6.2.36
	Indicates a Local origin in a reference system.

	RelativeCartesianLocation
	6.1.6.2.37
	Relative Cartesian Location

	Local2dPointUncertaintyEllipse
	6.1.6.2.38
	Local 2D point with uncertainty ellipse

	Local3dPointUncertaintyEllipsoid
	6.1.6.2.39
	Local 3D point with uncertainty ellipsoid

	UncertaintyEllipsoid
	6.1.6.2.40
	Ellipsoid with uncertainty

	LocalArea
	6.1.6.2.41
	Local area specified by different shape

	UeAreaIndication
	6.1.6.2.42
	UE area Indication

	MinorLocationQoS
	6.1.6.2.43
	Minor Location QoS

	MbsrInfo
	6.1.6.2.44
	MBSR Information

	LocMeasurementReq
	6.1.6.2.45
	Location Measurement Request

	LocMeasurementResp
	6.1.6.2.46
	Location Measurement Response

	LocMeasurements
	6.1.6.2.47
	Location Measurements result

	HighAccuracyGnssMetrics
	6.1.6.2.48
	High Accuracy GNSS Metrics

	UpNotifyData
	6.1.6.2.49
	UP Notify Data

	UpSubscription
	6.1.6.2.50
	UP Subscription

	RelatedUE
	6.1.6.2.51
	Specifies information for related UE for ranging and sidelink positioning

	UpConfig
	6.1.6.2.52
	UP Config

	RangeDirection
	6.1.6.2.53
	Represents the distance and direction between two points.

	2DRelativeLocation
	6.1.6.2.54
	Represents 2D local co-ordinates with origin corresponding to another known point.

	3DRelativeLocation
	6.1.6.2.55
	Represents 3D local co-ordinates with origin corresponding to another known point.

	AddLocationDatas
	6.1.6.2.56
	Contains one or more LocationData.

	AddEventNotifyDatas
	6.1.6.2.57
	Contains one or more EventNotifyData.

	LocationDataExt
	6.1.6.2.58
	Represents location data with one or more corresponding UEs.

	EventNotifyDataExt
	6.1.6.2.59
	Represents notified data with one or more corresponding UEs, containing one or more EventNotifyData.

	MappedLocationQoSEps
	6.1.6.2.60
	Mapped Location QoS for EPS

	AdditionalUeInfo
	6.1.6.2.61
	MBSR UE Information

	Altitude
	6.1.6.3.2
	Indicates value of altitude

	Angle
	6.1.6.3.2
	Indicates value of angle

	Uncertainty
	6.1.6.3.2
	Indicates value of uncertainty

	Orientation
	6.1.6.3.2
	Indicates value of orientation angle

	HorizAxesOrientation
	6.1.6.3.2
	Oritention of Horizontal Coordinate System

	Confidence
	6.1.6.3.2
	Indicates value of confidence

	Accuracy
	6.1.6.3.2
	Indicates value of accuracy

	InnerRadius
	6.1.6.3.2
	Indicates value of the inner radius

	CorrelationID
	6.1.6.3.2
	LCS Correlation ID

	AgeOfLocationEstimate
	6.1.6.3.2
	Indicates value of the age of the location estimate

	HorizontalSpeed
	6.1.6.3.2
	Indicates value of horizontal speed

	VerticalSpeed
	6.1.6.3.2
	Indicates value of vertical speed

	SpeedUncertainty
	6.1.6.3.2
	Indicates value of speed uncertainty

	BarometricPressure
	6.1.6.3.2
	Specifies the measured uncompensated atmospheric pressure

	LcsServiceType
	6.1.6.3.2
	LCS service type

	LdrReference
	6.1.6.3.2
	LDR Reference

	LirReference
	6.1.6.3.2
	LIR Reference

	ReportingAmount
	6.1.6.3.2
	Number of required periodic event reports

	ReportingInterval
	6.1.6.3.2
	Event reporting periodic interval 

	MinimumInterval
	6.1.6.3.2
	Minimum interval between event reports

	MaximumInterval
	6.1.6.3.2
	Maximum interval between event reports

	SamplingInterval
	6.1.6.3.2
	Maximum time interval between consecutive evaluations by a UE of a trigger event

	ReportingDuration
	6.1.6.3.2
	Maximum duration of event reporting

	LinearDistance
	6.1.6.3.2
	Minimum straight line distance moved by a UE to trigger a motion event report

	LMFIdentification
	6.1.6.3.2
	LMF identification

	EventReportCounter
	6.1.6.3.2
	Number of event reports received from the target UE

	EventReportDuration
	6.1.6.3.2
	Duration of event reporting

	UePositioningCapabilities
	6.1.6.3.2
	Indicates the positioning capabilities supported by the UE.

	TimeWindow
	6.1.6.3.2
	Indicates the Time Window

	ExternalClientType
	6.1.6.3.3
	Indicates types of External Clients

	SupportedGADShapes
	6.1.6.3.4
	Indicates supported GAD shapes

	ResponseTime
	6.1.6.3.5
	Indicates acceptable delay of location request

	PositioningMethod
	6.1.6.3.6
	Indicates supported positioning methods

	PositioningMode
	6.1.6.3.7
	Indicates supported modes used for positioning method

	GnssId
	6.1.6.3.8
	Global Navigation Satellite System (GNSS) ID

	Usage
	6.1.6.3.9
	Indicates usage made of the location measurement

	LcsPriority
	6.1.6.3.10
	Indicates priority of the LCS client

	VelocityRequested
	6.1.6.3.11
	Indicates velocity requirement

	AccuracyFulfilmentIndicator
	6.1.6.3.12
	Indicates fulfilment of requested accuracy

	VerticalDirection
	6.1.6.3.13
	Indicates direction of vertical speed

	LdrType
	6.1.6.3.14
	Indicates LDR types

	ReportingAreaType
	6.1.6.3.15
	Indicates type of event reporting area

	OccurrenceInfo
	6.1.6.3.16
	Specifies occurrence of event reporting

	ReportingAccessType
	6.1.6.3.17
	Specifies access types of event reporting

	EventClass
	6.1.6.3.18
	Specifies event classes

	ReportedEventType
	6.1.6.3.19
	Specifies type of event reporting

	TerminationCause
	6.1.6.3.20
	Specifies causes of event reporting termination 

	LcsQosClass
	6.1.6.3.21
	Specifies LCS QoS class

	UeLocationServiceInd
	6.1.6.3.22
	Specifies location service types requested by UE

	IndoorOutdoorInd
	6.1.6.3.23
	Indoor Outdoor Indication

	FixType
	6.1.6.3.24
	Fix Type

	LosNlosMeasureInd
	6.1.6.3.25
	LOS/NLOS measurement indication

	UpConnectionStatus
	6.1.6.3.26
	UP Connection Status

	RangingSlResult
	6.1.6.3.27
	Specifies result type for ranging and sidelink positioning

	RelatedUEType
	6.1.6.3.28
	Specifies type of related UE for ranging and sidelink positioning

	LcsUpConnectionInd
	6.1.6.3.29
	LCS UP Connection Indication

	UeUpPositioningCapabilities
	6.1.6.3.30
	Indicates the user plane positioning capabilities supported by the UE.



Table 6.1.6.1-2 specifies data types re-used by the Nlmf_Location service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nlmf_Location service based interface.
Table 6.1.6.1-2: Nlmf_Location re-used Data Types
	Data type
	Reference
	Comments

	Supi
	3GPP TS 29.571 [8]
	Subscription Permanent Identifier

	Pei
	3GPP TS 29.571 [8]
	Permanent Equipment Identifier

	Gpsi
	3GPP TS 29.571 [8]
	Generic Public Subscription Identifier

	Ecgi
	3GPP TS 29.571 [8]
	E-UTRA Cell Identity

	Ncgi
	3GPP TS 29.571 [8]
	NR Cell Identity

	NfInstanceId
	3GPP TS 29.571 [8]
	Network Function Instance ID

	Uri
	3GPP TS 29.571 [8]
	Uniform Resource Identifier

	RefToBinaryData
	3GPP TS 29.571 [8]
	Reference to binary data

	AccessType
	3GPP TS 29.571 [8]
	Access type

	CmState
	3GPP TS 29.518 [23]
	Connection Management State

	Guami
	3GPP TS 29.571 [8]
	GUAMI

	SupportedFeatures
	3GPP TS 29.571 [8]
	Supported Features

	RedirectResponse
	3GPP TS 29.571 [8]
	Redirect Response

	TwapId
	3GPP TS 29.571 [8]
	TWAP identifier 

	TnapId
	3GPP TS 29.571 [8]
	TNAP identifier

	DateTime
	3GPP TS 29.571 [8]
	Date and Time

	DurationSec
	3GPP TS 29.571 [8]
	Duration Second

	LpHapType
	3GPP TS 29.518 [23]
	Type of Low Power and/or High Accuracy Positioning

	ReportingInd
	3GPP TS 29.515 [27]
	Reporting indication

	IntegrityRequirements
	3GPP TS 29.515 [27]
	Integrity Requirements

	UpLocRepAddrAfRm	
	3GPP TS 29.122 [29]
	Endpoint address for location reporting over user plane

	UpCumEvtRptCriteria
	3GPP TS 29.515 [27]
	Criteria for sending cumulative events reports over control plane



* * * Next Change * * * *
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
	When present, this IE shall iIndicates the local origin as a geographic point represented by its longitude and latitude. (NOTE)


	area
	GeographicArea
	O
	0..1
	When present, this IE shall indicate the geographic area where the local origin is located. (NOTE)


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


	NOTE:	Either the point IE or the area IE may be present to indicate the local origin.



* * * Next Change * * * *
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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]
* * * Next Change * * * *
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]
* * * Next Change * * * *
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 * * * *
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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).

	TimeWindow
	Bytes
	Time window(s) of the targe UE.

String with format "byte" as defined in OpenAPI Initiative [14], i.e. base64-encoded characters, encoding the "NR-DL-PRS-MeasurementTimeWindowsConfig-r18" IE as specified in clause 6.4.3 of 3GPP TS 37.355 [21] (start from octet 1).

	RangingSlCapability
	Bytes
	Ranging/Sidelink Positioning Capability supported by the UE.

String with format "byte" as defined in OpenAPI Initiative [14], i.e. base64-encoded characters, encoding the "ProvideCapabilities" IE as specified in clause 6.2.2 of 3GPP TS 38.355 [30] (start from octet 1).
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******************* 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'
        area:
          $ref: '#/components/schemas/GeographicArea'
        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 * * * *


