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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[5]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[6]	IETF RFC 4776: "Dynamic Host Configuration Protocol (DHCPv4 and DHCPv6) Option for Civic Addresses Configuration Information".
[7]	IETF RFC 5139: "Revised Civic Location Format for Presence Information Data Format Location Object (PIDF-LO)".
[8]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[9]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[10]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[11]	3GPP TS 29.510: "Network Function Repository Services; Stage 3".
[12]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[13]	IETF RFC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".
[14]	OpenAPI Initiative, "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-Specification/blob/master/versions/3.0.0.md.
[15]	IETF RFC 7807: "Problem Details for HTTP APIs".
[16]	3GPP TR 21.900: "Technical Specification Group working methods".
[17]	3GPP TS 22.071: "Location Services (LCS); Service description; Stage 1".
[18]	3GPP TS 29.002: "Mobile Application Part (MAP) specification".
[19]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[20]	3GPP TS 24.080: "Mobile radio interface layer 3 Supplementary services specification; Formats and coding".
[21]	3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[22]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[xx]	3GPP TS 29.518: "Access and Mobility Management Services".
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[bookmark: _Toc20150340][bookmark: _Toc25168579][bookmark: _Toc27592998]5.2.2.2.2	Retrieve UE Location
This procedure allows a consumer NF to request the location information (geodetic location and, optionally, civic location) for a target UE or to activate periodic or triggered deferred location for a target UE.



Figure 5.2.2.2.2-1: DetermineLocation Request
1.	The NF Service Consumer shall send an HTTP POST request to the resource URI associated with the "determine-location" custom operation. The input parameters for the request (external client type, LCS correlation identifier, serving cell identifier, location QoS, supported GAD shapes, LDR Type, H-GMLC address, LDR Reference, UE connectivity state per access type ….) mayshall be included in the HTTP POST request body.
	If UE LCS Capability is received in the request indicating LPP is not supported by the UE, the LMF shall not send LPP messages to the UE in subsequent positioning procedures.
2a.	On success, "200 OK" shall be returned. The response body shall contain the parameters related to the determined position of the UE if any (geodetic position, civic location, positioning methods…).
2b.	On failure, one of the HTTP status code listed in Table 6.1.4.2.2-2 shall be returned. For a 4xx/5xx response, the message body should contain a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table 6.1.4.2.2-2.

*************************Next change*************************
[bookmark: _Toc20150380][bookmark: _Toc25168627][bookmark: _Toc27593046]6.1.6.1	General
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
	

	LocationData
	6.1.6.2.3
	

	GeographicalCoordinates
	6.1.6.2.4
	

	GeographicArea
	6.1.6.2.5
	

	Point
	6.1.6.2.6
	

	PointUncertaintyCircle
	6.1.6.2.7
	

	PointUncertaintyEllipse
	6.1.6.2.8
	

	Polygon
	6.1.6.2.9
	

	PointAltitude
	6.1.6.2.10
	

	PointAltitudeUncertainty
	6.1.6.2.11
	

	EllipsoidArc
	6.1.6.2.12
	

	LocationQoS
	6.1.6.2.13
	

	CivicAddress
	6.1.6.2.14
	

	PositioningMethodAndUsage
	6.1.6.2.15
	

	GnssPositioningMethodAndUsage
	6.1.6.2.16
	

	VelocityEstimate
	6.1.6.2.17
	

	HorizontalVelocity
	6.1.6.2.18
	

	HorizontalWithVerticalVelocity
	6.1.6.2.19
	

	HorizontalVelocityWithUncertainty
	6.1.6.2.20
	

	HorizontalWithVerticalVelocityAndUncertainty
	6.1.6.2.21
	

	UncertaintyEllipse
	6.1.6.2.22
	

	UeLcsCapability
	6.1.6.2.23
	Indicates the LCS capability supported by the UE.

	PeriodicEventInfo
	6.1.6.2.24
	

	AreaEventInfo
	6.1.6.2.25
	

	ReportingArea
	6.1.6.2.26
	

	MotionEventInfo
	6.1.6.2.27
	

	ReportingAccessTypes
	6.1.6.2.28
	

	CancelLocData
	6.1.6.2.29
	

	LocContextData
	6.1.6.2.30
	

	EventReportMessage
	6.1.6.2.31
	

	EventReportingStatus
	6.1.6.2.32
	

	UELocationInfo
	6.1.6.2.33
	

	EventNotifyData
	6.1.6.2.34
	

	UeConnectivityState
	6.1.6.2.xx
	

	Altitude
	6.1.6.3.2
	

	Angle
	6.1.6.3.2
	

	Uncertainty
	6.1.6.3.2
	

	Orientation
	6.1.6.3.2
	

	Confidence
	6.1.6.3.2
	

	Accuracy
	6.1.6.3.2
	

	InnerRadius
	6.1.6.3.2
	

	CorrelationID
	6.1.6.3.2
	

	AgeOfLocationEstimate
	6.1.6.3.2
	

	HorizontalSpeed
	6.1.6.3.2
	

	VerticalSpeed
	6.1.6.3.2
	

	SpeedUncertainty
	6.1.6.3.2
	

	BarometricPressure
	6.1.6.3.2
	

	LcsServiceType
	6.1.6.3.2
	

	LdrReference
	6.1.6.3.2
	

	ReportingAmount
	6.1.6.3.2
	

	ReportingInterval
	6.1.6.3.2
	

	MinimumInterval
	6.1.6.3.2
	

	MaximumInterval
	6.1.6.3.2
	

	SamplingInterval
	6.1.6.3.2
	

	ReportingDuration
	6.1.6.3.2
	

	LinearDistance
	6.1.6.3.2
	

	LMFIdentification
	6.1.6.3.2
	

	EventReportCounter
	6.1.6.3.2
	

	EventReportDuration
	6.1.6.3.2
	

	ExternalClientType
	6.1.6.3.3
	

	SupportedGADShapes
	6.1.6.3.4
	

	ResponseTime
	6.1.6.3.5
	

	PositioningMethod
	6.1.6.3.6
	

	GnssMethod
	6.1.6.3.7
	

	GnssId
	6.1.6.3.8
	

	Usage
	6.1.6.3.9
	

	LcsPriority
	6.1.6.3.10
	

	VelocityRequested
	6.1.6.3.11
	

	AccuracyFulfilmentIndicator
	6.1.6.3.12
	

	VerticalDirection
	6.1.6.3.13
	

	LdrType
	6.1.6.3.14
	

	ReportingAreaType
	6.1.6.3.15
	

	OccurrenceInfo
	6.1.6.3.16
	

	ReportingAccessType
	6.1.6.3.17
	

	EventClass
	6.1.6.3.18
	

	ReportedEventType
	6.1.6.3.19
	

	TerminationCause
	6.1.6.3.20
	

	LcsQosClass
	6.1.6.3.21
	



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]
	

	Pei
	3GPP TS 29.571 [8]
	

	Gpsi
	3GPP TS 29.571 [8]
	

	Ecgi
	3GPP TS 29.571 [8]
	

	Ncgi
	3GPP TS 29.571 [8]
	

	NfInstanceId
	3GPP TS 29.571 [8]
	

	Uri
	3GPP TS 29.571 [8]
	

	RefToBinaryData
	3GPP TS 29.571 [8]
	

	AccessType
	3GPP TS 29.571 [8]
	

	CmState
	3GPP TS 29.518 [xx]
	



*************************Next change*************************
[bookmark: _Toc20150383][bookmark: _Toc25168630][bookmark: _Toc27593049]6.1.6.2.2	Type: InputData
Table 6.1.6.2.2-1: Definition of type InputData
	Attribute name
	Data type
	P
	Cardinality
	Description

	externalClientType
	ExternalClientType
	O
	0..1
	

	correlationID
	CorrelationID
	O
	0..1
	

	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
	

	supportedGADShapes
	array(SupportedGADShapes)
	O
	1..N
	

	supi
	Supi
	O
	0..1
	

	pei
	Pei
	O
	0..1
	

	gpsi
	Gpsi
	O
	0..1
	

	ecgi
	Ecgi
	O
	0..1
	When present, this IE shall indicate the identifier of the E-UTRAN cell serving the UE. (NOTE 2)

	ncgi
	Ncgi
	O
	0..1
	When present, this IE shall indicate the identifier of the NR cell serving the UE. (NOTE 2)

	priority
	LcsPriority
	O
	0..1
	

	velocityRequested
	VelocityRequested
	O
	0..1
	

	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
	O
	0..1
	Callback URI of the H-GMLC

	ldrReference
	LdrReference
	O
	0..1
	LDR Reference Number

	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

	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.



*************************Next change*************************
[bookmark: _Toc20150399][bookmark: _Toc25168646][bookmark: _Toc27593065]6.1.6.2.xx	Type: UeConnectivityState
Table 6.1.6.2.xx-1: Definition of type UeConnectivityState
	Attribute name
	Data type
	P
	Cardinality
	Description

	accessType
	AccessType
	M
	1
	Shall indicate the access type of the UE.

	connectivitystate
	CmState
	O
	1
	When present, it shall indicate the UE connectivity state in the indicated access type.
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[bookmark: _Toc20150444][bookmark: _Toc25168734][bookmark: _Toc27593153]A.2	Nlmf_Location API
openapi: 3.0.0

(… text not shown for clarity …)
#
# COMPLEX TYPES
#
    InputData:
      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'
        ncgi:
          $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'
        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'
(… text not shown for clarity …)
    EventNotifyData:
      type: object
      required: 
        - reportedEventType
        - ldrReference
      properties:
        reportedEventType:
          $ref: '#/components/schemas/ReportedEventType'
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        hgmlcCallBackURI:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        ldrReference:
          $ref: '#/components/schemas/LdrReference'
        locationEstimate:
          $ref: '#/components/schemas/GeographicArea'
        ageOfLocationEstimate:
          $ref: '#/components/schemas/AgeOfLocationEstimate'
        civicAddress:
          $ref: '#/components/schemas/CivicAddress'
        positioningDataList:
          type: array
          items:
            $ref: '#/components/schemas/PositioningMethodAndUsage'
          minItems: 1
        gnssPositioningDataList:
          type: array
          items:
            $ref: '#/components/schemas/GnssPositioningMethodAndUsage'
          minItems: 1
        servingLMFidentification:
          $ref: '#/components/schemas/LMFIdentification'
        terminationCause:
          $ref: '#/components/schemas/TerminationCause'
    UeConnectivityState:
      type: object
      required: 
        - accessType
      properties:
        accessType:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/AccessType'
        connectivitystate:
          $ref: 'TS29518_Namf_EventExposure.yaml#/components/schemas/CmState'

#
#
# SIMPLE TYPES
#
    Altitude:
      type: number
      format: double
      minimum: -32767
      maximum: 32767

(… text not shown for clarity …)
*************************The end of changes*************************
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