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* * * Begin of Changes * * * *
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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

	ReportingAccessTypes
	6.1.6.2.28
	Indicates access types of 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.X
	Indicates a Local origin in a reference system.

	LocalArea
	6.1.6.2.C
	Local area specified by different shape

	RelativeCartesianLocation
	6.1.6.2.A
	Relative Cartesian Location

	Local2dPointUncertaintyEllipse
	6.1.6.2.Y
	Local 2D point with uncertainty ellipse

	Local3dPointUncertaintyEllipsoid
	6.1.6.2.Z
	Local 3D point with uncertainty ellipsoid

	UncertaintyEllipsoid
	6.1.6.2.B
	Ellipsoid with uncertainty

	CountryInd
	6.1.6.2.X
	Indication of requesting the country UE located

	CountryDetermined
	6.1.6.2.Y
	Determination of the country or international area UE located

	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

	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

	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

	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



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 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



* * * Next Change * * * *
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Table 6.1.6.2.2-1: Definition of type InputData
	Attribute name
	Data type
	P
	Cardinality
	Description

	externalClientType
	ExternalClientType
	O
	0..1
	When present, this IE shall carry the external client type of the requester.

	correlationID
	CorrelationID
	O
	0..1
	When present, this IE shall carry the correlation ID of the request.

	amfId
	NfInstanceId
	O
	0..1
	Indicates the AMF Instance serving the UE. LMF shall use the AMF Instance to forward LCS related N1/N2 messages to the UE/RAN.

	locationQoS
	LocationQoS
	O
	0..1
	When present, this IE shall carry the QoS of the location request.

	supportedGADShapes
	array(SupportedGADShapes)
	O
	1..N
	When present, this IE shall carry the GAD shapes supported by the requester.

	supi
	Supi
	O
	0..1
	Indicates the SUPI of the target UE.

	pei
	Pei
	O
	0..1
	Indicates the PEI of the target UE.

	gpsi
	Gpsi
	O
	0..1
	Indicates the GPSI of the target UE.

	ecgi
	Ecgi
	O
	0..1
	When present, this IE shall indicate the identifier of the E-UTRAN cell serving the UE or the serving cell identifier of the Primary Cell in the Master RAN Node that is an E-UTRAN node on Dual Connectivity scenarios.
(NOTE 2)

	ecgiOnSecondNode
	Ecgi
	O
	0..1
	When present, the serving cell identifier of the Primary Cell in the Secondary RAN Node that is an E-UTRAN node when available on Dual Connectivity scenarios.
 (NOTE 3) (NOTE 4)

	ncgi
	Ncgi
	O
	0..1
	When present, this IE shall indicate the identifier of the NR cell serving the UE or the serving cell identifier of the Primary Cell in the Master RAN Node that is a NR node on Dual Connectivity scenarios.
(NOTE 2)

	ncgiOnSecondNode
	Ncgi
	O
	0..1
	When present, the serving cell identifier of the Primary Cell in the Secondary RAN Node that is a NR node when available on Dual Connectivity scenarios.
 (NOTE 3) (NOTE 4)

	priority
	LcsPriority
	O
	0..1
	When present, this IE shall indicate the priority of the location request.

	velocityRequested
	VelocityRequested
	O
	0..1
	When present, this IE shall indicate whether velocity is requested or not.

	ueLcsCap
	UeLcsCapability
	O
	0..1
	When present, this IE shall indicate the LCS capability supported by the UE.

	lcsServiceType
	LcsServiceType
	O
	0..1
	The LCS service type

	ldrType
	LdrType
	O
	0..1
	The type of LDR

	hgmlcCallBackURI
	Uri
	C
	0..1
	Callback URI of the H-GMLC

It shall be present, if attribute LdrType is present.

	vgmlcAddress
	Uri
	C
	0..1
	V-GMLC address that corresponds to the V-GMLC that receives Location Request
It shall be present, if attribute LdrType is present and the target UE is in roaming case.

	ldrReference
	LdrReference
	C
	0..1
	LDR Reference Number

It shall be present, if attribute LdrType is present.

	periodicEventInfo
	PeriodicEventInfo
	C
	0..1
	Information for periodic event reporting

	areaEventInfo
	AreaEventInfo
	C
	0..1
	Information for area event reporting

	motionEventInfo
	MotionEventInfo
	C
	0..1
	Information for motion event reporting

	reportingAccessTypes
	ReportingAccessTypes
	O
	0..1
	Allowed access types for event reporting

	ueConnectivityStates
	array(UeConnectivityState)
	O
	1..N
	When present, this IE shall indicate the UE connectivity state per access type

	ueLocationServiceInd
	UeLocationServiceInd
	C
	0..1
	If UE sends an MO-LR Request message, this IE shall be present and indicate the request type for a 5GC-MO-LR.

	moAssistanceDataTypes
	LcsBroadcastAssistanceTypesData
	O
	0..1
	When present, this IE shall indicate a list of one or more types of location assistance data that UE subscribed. 

	lppMessage
	RefToBinaryData
	C
	0..1
	If UE includes the LPP message in MO-LR Request, this IE shall be present and Indicate the binary data of LPP message.

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in clause 6.1.9 is supported.

	countryInd
	CountryInd
	O
	0..1
	This IE shall contain the indication of requesting the country UE located (See 3GPP TS 23.273 [19], clause 6.10.1).

	NOTE 1:	At least one of the attributes defined in this table shall be present in the InputData structure.
NOTE 2:	Attribute "ecgi" and "ncgi" shall not be present at the same time.
NOTE 3:	Attribute "ecgiOnSecondNode" and "ncgiOnSecondNode" shall not be present at the same time.
NOTE 4:	Attribute "ecgiOnSecondNode" or "ncgiOnSecondNode" shall not be present if neither attribute "ecgi" nor "ncgi" is present.



* * * Next Change * * * *
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Table 6.1.6.2.3-1: Definition of type LocationData
	Attribute name
	Data type
	P
	Cardinality
	Description

	locationEstimate
	GeographicArea
	M
	1
	For a request for triggered location where location estimates are not required, the location estimate can be based on current serving cell.

	accuracyFulfilmentIndicator
	AccuracyFulfilmentIndicator
	O
	0..1
	When present, this IE shall indicate fulfilment of required accuracy.

	ageOfLocationEstimate
	AgeOfLocationEstimate
	O
	0..1
	When present, this IE shall indicate age of the location estimate.

	velocityEstimate
	VelocityEstimate
	O
	0..1
	When present, this IE shall indicate velocity estimate.

	civicAddress
	CivicAddress
	O
	0..1
	When present, this IE shall indicate a civic address.

	localLocationEstimate
	LocalArea
	O
	0..1
	When present, this IE shall indicate a local area in reference system.

	positioningDataList
	array(PositioningMethodAndUsage)
	O
	1..N
	When present, this IE shall include a list of data related to positioning methods.

	gnssPositioningDataList
	array(GnssPositioningMethodAndUsage)
	O
	1..N
	When present, this IE shall include a list of data related to GNSS positioning methods.

	ecgi
	Ecgi
	O
	0..1
	When present, this IE shall indicate the ID of the E-UTRAN cell serving the UE.

	ncgi
	Ncgi
	O
	0..1
	When present, this IE shall indicate the ID of the NR cell serving the UE.

	altitude
	Altitude
	O
	0..1
	Altitude of the positioning estimate. When the shape used in "locationEstimate" supports conveying the altitude parameter, this IE shall be absent.

	barometricPressure
	BarometricPressure
	O
	0..1
	If present, this IE contains the barometric pressure measurement as reported by the target UE.

	servingLMFidentification
	LMFIdentification
	O
	0..1
	When present, this IE shall indicate the identity of the serving LMF

	countryDetermined
	CountryDetermined
	C
	0..1
	This IE contains the Determination of the country or international area UE located. This IE shall be present when countryInd is present and set to true.




* * * Next Change * * * *
[bookmark: _Toc75850031]6.1.6.2.X	Type: CountryInd
Table 6.1.6.2.X-1: Definition of type CountryInd
	Attribute name
	Data type
	P
	Cardinality
	Description

	countryIndication
	boolean
	M
	1
	This IE shall contain the indication of requesting the country UE located (See 3GPP TS 23.273 [19], clause 6.10.1).

This IE shall be set as follows:
- true: requesting the country UE located;
- false: not requesting the country UE located.




* * * Next Change * * * *
6.1.6.2.Y	Type: CountryDetermined
Table 6.1.6.2.Y-1: Definition of type CountryDetermined
	Attribute name
	Data type
	P
	Cardinality
	Description

	country
	string
	C
	0..1
	This IE shall be present if the country UE located is determined.
When present, this IE contains two-letter ISO 3166 country code in capital ASCII letters, e.g., DE or US
IETF RFC  4776 [6]

	internationalArea
	boolean
	C
	0..1
	This IE shall be present if the country UE located could not be determined.

When present, this IE shall be set as follows:
- true: UE is located in an international area;
- false or absent: UE is not located in an international area;







* * * Next Change * * * *
A.2	Namf_Communication API
openapi: 3.0.0
 (… text not shown for clarity …)
    InputData:
      description: Information within Determine Location Request.
      type: object
      not:
        required: [ ecgi, ncgi ]
      properties:
        externalClientType:
          $ref: '#/components/schemas/ExternalClientType'
        correlationID:
          $ref: '#/components/schemas/CorrelationID'
        amfId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        locationQoS:
          $ref: '#/components/schemas/LocationQoS'
        supportedGADShapes:
          type: array
          items:
            $ref: '#/components/schemas/SupportedGADShapes'
          minItems: 1
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        pei:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Pei'
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        ecgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ecgi'
        ecgiOnSecondNode:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ecgi'
        ncgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ncgi'
        ncgiOnSecondNode:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ncgi'
        priority:
          $ref: '#/components/schemas/LcsPriority'
        velocityRequested:
          $ref: '#/components/schemas/VelocityRequested'
        ueLcsCap:
          $ref: '#/components/schemas/UeLcsCapability'
        lcsServiceType:
          $ref: '#/components/schemas/LcsServiceType'
        ldrType:
          $ref: '#/components/schemas/LdrType'
        hgmlcCallBackURI:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        vgmlcAddress:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        ldrReference:
          $ref: '#/components/schemas/LdrReference'
        periodicEventInfo:
          $ref: '#/components/schemas/PeriodicEventInfo'
        areaEventInfo:
          $ref: '#/components/schemas/AreaEventInfo'
        motionEventInfo:
          $ref: '#/components/schemas/MotionEventInfo'
        reportingAccessTypes:
          $ref: '#/components/schemas/ReportingAccessTypes'
        ueConnectivityStates:
          $ref: '#/components/schemas/UeConnectivityState'
        ueLocationServiceInd:
          $ref: '#/components/schemas/UeLocationServiceInd'
        moAssistanceDataTypes:
          $ref: 'TS29503_Nudm_SDM.yaml#/components/schemas/LcsBroadcastAssistanceTypesData'
        lppMessage:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/RefToBinaryData'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        countryInd:
          description: Contains the indication of requesting the country UE located.
          $ref: '#/components/schemas/CountryInd'

    LocationData:
      description: Information within Determine Location Response.
      type: object
      required:
        - locationEstimate
      properties:
        locationEstimate:
          $ref: '#/components/schemas/GeographicArea'
        accuracyFulfilmentIndicator:
          $ref: '#/components/schemas/AccuracyFulfilmentIndicator'
        ageOfLocationEstimate:
          $ref: '#/components/schemas/AgeOfLocationEstimate'
        velocityEstimate:
          $ref: '#/components/schemas/VelocityEstimate'
        civicAddress:
          $ref: '#/components/schemas/CivicAddress'
        localLocationEstimate:
          $ref: '#/components/schemas/LocalArea'
        positioningDataList:
          type: array
          items:
            $ref: '#/components/schemas/PositioningMethodAndUsage'
          minItems: 1
        gnssPositioningDataList:
          type: array
          items:
            $ref: '#/components/schemas/GnssPositioningMethodAndUsage'
          minItems: 1
        ecgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ecgi'
        ncgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ncgi'
        altitude:
          $ref: '#/components/schemas/Altitude'
        barometricPressure:
          $ref: '#/components/schemas/BarometricPressure'
        servingLMFIdentification:
          $ref: '#/components/schemas/LMFIdentification'
        countryDetermined:
          description: Contains the Determination of the country or international area UE located.
          $ref: '#/components/schemas/CountryDetermined'

(… text not shown for clarity …)
    UeConnectivityState:
      description: Indicates the connectivity state of a UE.
      type: object
      required:
        - accessType
      properties:
        accessType:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/AccessType'
        connectivitystate:
          $ref: 'TS29518_Namf_EventExposure.yaml#/components/schemas/CmState'

    CountryInd:
      description: Contains the indication of requesting the country UE located.
      type: object
      properties:
        countryIndication:
          type: boolean
      required:
        - countryIndication

    CountryDetermined:
      description: Contains the Determination of the country or international area UE located.
      type: object
      properties:
        country:
          type: string
        internationalArea:
          type: boolean


(… text not shown for clarity …)
* * * End of Changes * * * *


