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[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]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces Stage 3".
[7]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[8]	IETF RFC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".
[9]	IETF RFC 2387: "The MIME Multipart/Related Content-type".
[10]	IETF RFC 2045: "Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies".
[11]	3GPP TS 24.501: "Non-Access-Stratum (NAS) Protocol for 5G System (5GS); Stage 3".
[12]	3GPP TS 38.413: "NG Radio Access Network (NG-RAN); NG Application Protocol (NGAP)".
[13]	3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[14]	IETF RFC 6902: "JavaScript Object Notation (JSON) Patch".
[15]	3GPP TS 24.007: "Mobile radio interface signalling layer 3; General Aspects".
[16]	3GPP TS 29.502: "5G System, Session Management Services; Stage 3".
[17]	3GPP TS 38.455: "NR Positioning Protocol A (NRPPa)".
[18]	3GPP TS 29.531: "Network Slice Selection Services; Stage 3".
[19]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[20]	3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".
[21]	Void.
[22]	3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".
[23]	OpenAPI Initiative, "OpenAPI Specification Version 3.0.0".
[24]	3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)".
[25]	3GPP TS 29.572: "5G System, Location Management Services; Stage 3".
[26]	Void.
[27]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[28]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[29]	3GPP TS 29.510: "Network Function Repository Services; Stage 3".
[30]	3GPP TS 32.422: "Telecommunication management; Subscriber and equipment trace; Trace control and configuration management".
[31]	Void.
[32]	3GPP TS 29.507: "5G System; Access and Mobility Policy Control Service; Stage 3".
[33]	3GPP TS 23.527: "5G System; Restoration Procedures".
[34]	3GPP TS 29.525: "5G System; UE Policy Control Service; Stage 3".
[35]	3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".
[36]	IETF RFC 7807: "Problem Details for HTTP APIs".
[37]	3GPP TR 21.900: "Technical Specification Group working methods".
[38]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[39]	3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
[40]	IETF RFC 6901: "JavaScript Object Notation (JSON) Pointer".
[41]	3GPP TS 29.274: "3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".
[42]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[43]	3GPP TS 24.080: "Mobile radio interface layer 3 supplementary services specification; Formats and coding".
[44]	3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".
[45]	3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface".
[46]	3GPP TS 29.515: "5G System; Gateway Mobile Location Services Stage 3".
[47]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".
[48]	3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G System (5GS)".
[49]	3GPP TS 33.401: "3GPP System Architecture Evolution (SAE); Security architecture".
[50]	3GPP TS 29.010: "Information element mapping between Mobile Station - Base Station System (MS - BSS) and Base Station System - Mobile-services Switching Centre (BSS - MSC); Signalling Procedures and the Mobile Application Part (MAP)".
[51]	3GPP TS 23.304: "Proximity based Services (ProSe) in the 5G System (5GS)".
[52]	3GPP TS 29.520: "5G System; Network Data Analytics Services; Stage 3".
[53]	3GPP TS 24.587: "Vehicle-to-Everything (V2X) services in 5G System (5GS); Stage 3".
[54]	3GPP TS 24.554: " Proximity-services (ProSe) in 5G System (5GS) protocol aspects; Stage 3".
[55]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services".
[56]	3GPP TS 23.256: "Support of Uncrewed Aerial Systems (UAS) connectivity, identification and tracking; Stage 2".
[57]	3GPP TS 33.256: "Security aspects of Uncrewed Aerial Systems (UAS)".
[y]	3GPP TS 32.299: "Charging management; Diameter charging applications".
* * * Next Change * * * *
6.4.6.1	General
This clause specifies the application data model supported by the API.
Table 6.4.6.1-1 specifies the data types defined for the Namf_Location service based interface protocol.
Table 6.4.6.1-1: Namf_Location specific Data Types
	Data type
	Clause defined
	Description

	RequestPosInfo
	6.4.6.2.2
	Data within Provide Positioning Information Request


	ProvidePosInfo
	6.4.6.2.3
	Data within Provide Positioning Information Response


	NotifiedPosInfo
	6.4.6.2.4
	Data within EventNotify notification


	RequestLocInfo
	6.4.6.2.5
	Data within Provide Location Information Request


	ProvideLocInfo
	6.4.6.2.6
	Data within Provide Location Information Response


	CancelPosInfo
	6.4.6.2.7
	Data within a Cancel Location Request


	LcsClientName
	6.4.6.2.x
	LCS client name

	LocationType
	6.4.6.3.3
	Type of location measurement requested


	LocationEvent
	6.4.6.3.4
	Type of events initiating location procedures


	LocationPrivacyVerResult
	6.4.6.3.5
	The result of location privacy verification by UE




Table 6.4.6.1-2 specifies data types re-used by the Namf_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 Namf_Location service based interface.
Table 6.4.6.1-2: Namf_Location re-used Data Types
	Data type
	Reference
	Comments

	Supi
	3GPP TS 29.571 [6]
	Subscription Permanent Identifier

	Gpsi
	3GPP TS 29.571 [6]
	General Public Subscription Identifier

	Pei
	3GPP TS 29.571 [6]
	Permanent Equipment Identifier

	ExternalClientType
	3GPP TS 29.572 [25]
	LCS Client Type (Emergency, Lawful Interception …)

	LocationQoS
	3GPP TS 29.572 [25]
	LCS QoS (accuracy, response time)

	SupportedGADShapes
	3GPP TS 29.572 [25]
	LCS supported GAD shapes

	GeographicArea
	3GPP TS 29.572 [25]
	Estimate of the location of the UE

	AccuracyFulfilmentIndicator
	3GPP TS 29.572 [25]
	Requested accuracy was fulfilled or not

	AgeOfLocationEstimate
	3GPP TS 29.572 [25]
	Age Of Location Estimate

	PositioningMethodAndUsage
	3GPP TS 29.572 [25]
	Usage of each non-GANSS positioning method

	VelocityEstimate
	3GPP TS 29.572 [25]
	Estimate of the velocity of the target UE

	VelocityRequested
	3GPP TS 29.572 [25]
	Indication of the Velocity requirement

	LcsPriority
	3GPP TS 29.572 [25]
	Priority of the LCS client

	GnssPositioningMethodAndUsage
	3GPP TS 29.572 [25]
	Usage of each GANSS positioning method

	CivicAddress
	3GPP TS 29.572 [25]
	Civic address

	BarometricPressure
	3GPP TS 29.572 [25]
	Barometric Pressure

	Altitude
	3GPP TS 29.572 [25]
	Altitude estimate of the UE

	LocalArea
	3GPP TS 29.572 [25]
	Local area specified by different shape

	MinorLocationQoS
	3GPP TS 29.572 [25]
	Minor Location QoS

	Ecgi
	3GPP TS 29.571 [6]
	UE EUTRAN cell information

	Ncgi
	3GPP TS 29.571 [6]
	UE NR cell information

	SupportedFeatures
	3GPP TS 29.571 [6]
	Supported Features

	RatType
	3GPP TS 29.571 [6]
	RAT type

	TimeZone
	3GPP TS 29.571 [6]
	Time Zone

	DateTime
	3GPP TS 29.571 [6]
	Date and Time

	UserLocation
	3GPP TS 29.571 [6]
	User Location

	LcsServiceType
	3GPP TS 29.572 [25]
	The LCS service type

	LdrType
	3GPP TS 29.572 [25]
	The type of LDR for deferred location

	Uri
	3GPP TS 29.571 [6]
	URI

	LdrReference
	3GPP TS 29.572 [25]
	LDR Reference Number for deferred location

	PeriodicEventInfo
	3GPP TS 29.572 [25]
	Information for periodic event reporting

	AreaEventInfo
	3GPP TS 29.572 [25]
	Information for area event reporting

	MotionEventInfo
	3GPP TS 29.572 [25]
	Information for motion event reporting

	ExternalClientIdentification
	3GPP TS 29.515 [46]
	External LCS client identification

	NFInstanceId
	3GPP TS 29.571 [6]
	Identification of an NF or AF

	CodeWord
	3GPP TS 29.515 [46]
	Codeword for a 5GC-MT-LR or deferred 5GC-MT-LR

	LMFIdentification
	3GPP TS 29.572 [25]
	Identification of a serving LMF for periodic or triggered location

	TerminationCause
	3GPP TS 29.572 [25]
	Termination cause for a deferred location

	UePrivacyRequirements
	3GPP TS 29.515 [46]
	The location related privacy requirements on UE

	DiameterIdentity
	3GPP TS 29.571 [6]
	Diameter Identity

	ProblemDetails
	3GPP TS 29.571 [6]
	Detailed problems in failure case

	RedirectResponse
	3GPP TS 29.571 [6]
	Response body of the redirect response message.

	E164Number
	3GPP TS 29.503 [35]
	The E.164 number.



* * * Next Change * * * *
[bookmark: _Toc56691874][bookmark: _Toc56699138][bookmark: _Toc89035411][bookmark: _Toc89065209][bookmark: _Toc89180508][bookmark: _Toc97072201][bookmark: _Toc122021183][bookmark: _Toc25156599][bookmark: _Toc34124904][bookmark: _Toc43208039][bookmark: _Toc49857506][bookmark: _Toc56677351][bookmark: _Toc56696599][bookmark: _Toc81227960][bookmark: _Toc104238698][bookmark: _Toc104239155][bookmark: _Toc104388965][bookmark: _Toc122018138]6.4.6.2.4	Type: NotifiedPosInfo
Table 6.4.6.2.4-1: Definition of type NotifiedPosInfo
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	locationEvent
	LocationEvent
	M
	1
	This IE shall contain the type of event that caused the location procedure to be initiated.
	

	supi
	Supi
	C
	0..1
	This IE shall contain the SUPI if available (see NOTE 1).
	

	gpsi
	Gpsi
	C
	0..1
	This IE shall contain the GPSI if available (see NOTE 1).
	

	pei
	Pei
	C
	0..1
	This IE shall contain the PEI if available (see NOTE 1).
	

	lcsClientName
	LcsClientName
	O
	0..1
	If present, this IE shall contain the name of the LCS client where the result of the positioning operation should be sent.
	

	locationEstimate
	GeographicArea
	O
	0..1
	If present, this IE shall contain an estimate of the location of the UE in universal coordinates and the accuracy of the estimate.
	

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

	ageOfLocationEstimate
	AgeOfLocationEstimate
	O
	0..1
	If present, this IE shall contain an indication of how long ago the location estimate was obtained.
	

	timestampOfLocationEstimate
	DateTime
	O
	0..1
	When present, this IE shall indicate the estimated UTC time when the location estimate corresponded to the UE location (i.e. when the location estimate and the actual UE location was the same).
	

	velocityEstimate
	VelocityEstimate
	O
	0..1
	If present, this IE shall contain an estimate of the velocity of the target UE, composed by horizontal speed, vertical speed, and their respective uncertainty.
	

	positioningDataList
	array(PositioningMethodAndUsage)
	O
	0..9
	If present, this IE shall indicate the usage of each non-GANSS positioning method that was attempted to determine the location estimate, either successfully or unsuccessfully.
	

	gnssPositioningDataList
	array(GnssPositioningMethodAndUsage)
	O
	0..9
	If present, this IE shall indicate the usage of each GANSS positioning method that was attempted to determine the location estimate, either successfully or unsuccessfully.
	

	ecgi
	Ecgi
	O
	0..1
	If present, this IE shall contain the current EUTRAN cell location of the target UE as delivered by the 5G-AN.
	

	ncgi
	Ncgi
	O
	0..1
	If present, this IE shall contain the current NR cell location of the target UE as delivered by the 5G-AN.
	

	servingNode
	NfInstanceId
	O
	0..1
	If present, this IE shall contain the address of the serving node. For intra-5GS handover of an IMS Emergency Call, this IE shall contain the address of the target side serving node. For mobility of a UE with periodic or triggered location, this IE shall contain the address of the new serving node, if available.
	

	targetMmeName
	DiameterIdentity
	C
	0..1
	This IE shall be present for handover of IMS emergency call to EPS, i.e. the target node is an MME.

When present, this IE shall indicate the Diameter host name of the target MME.
	

	targetMmeRealm
	DiameterIdentity
	C
	0..1
	This IE shall be present for handover of IMS emergency call to EPS, i.e. the target node is an MME.

When present, this IE shall indicate the Diameter realm of the target MME.
	

	utranSrvccInd
	boolean
	C
	0..1
	This IE shall be present with value "true" for 5G-SRVCC to 3GPP UTRAN of IMS emergency call, i.e. target node is an MSC.

When present, this IE shall be set for the following value:
[bookmark: _PERM_MCCTEMPBM_CRPT03410405___7]true: IMS emergency call handover to UTRAN
[bookmark: _PERM_MCCTEMPBM_CRPT03410406___5]false: No IMS emergency call handover to UTRAN
	

	civicAddress
	CivicAddress
	O
	0..1
	If present, this IE contains a location estimate for the target UE expressed as a Civic address.
	

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

	altitude
	Altitude
	O
	0..1
	If present, this IE indicates the altitude of the positioning estimate.
	

	hgmlcCallBackURI
	Uri
	C
	0..1
	This IE contains the callback URI of the H-GMLC
This IE shall be included for a locationEvent related to deferred location when the consumer NF is not the H-GMLC.
	

	ldrReference
	LdrReference
	C
	0..1
	This IE contains an LDR Reference.
This IE shall be included for a locationEvent related to deferred location.
	

	servingLMFIdentification
	LMFIdentification
	C
	0..1
	This IE contains the identification of a serving LMF and shall be included for a locationEvent related to deferred location with periodic or triggered location if a serving LMF is used.
	

	terminationCause
	TerminationCause
	C
	0..1
	This IE indicates a reason for termination and shall be included for a locationEvent related to deferred location if deferred location has been terminated.
	

	achievedQos
	MinorLocationQoS
	O
	0..1
	When present, this IE shall contain the achieved Location QoS Accuracy of the estimated location.

This IE shall be present if received from LMF.
	MUTIQOS

	mscServerId
	E164Number
	O
	0..1
	This IE may be sent from AMF to GMLC, during a 5G-SRVCC handover from NG-RAN to UTRAN procedure.
When present, it shall contain the international E.164 number of the MSC Server selected by the MME_SRVCC.
	

	NOTE 1:	At least one of these IEs shall be present in the message.
	



* * * Next Change * * * *
[bookmark: _Toc51925468][bookmark: _Toc51924989][bookmark: _Toc50124645][bookmark: _Toc50124172][bookmark: _Toc49867654][bookmark: _Toc43208599][bookmark: _Toc43118426][bookmark: _Toc25157359][bookmark: _Toc51925944][bookmark: _Toc81212963][bookmark: _Toc98497979][bookmark: _Toc24937748][bookmark: _Toc33962568][bookmark: _Toc42883337][bookmark: _Toc49733205][bookmark: _Toc56690832]6.4.6.2.X	Type: LcsClientName
Table 6.4.6.2.x-1: Definition of type LcsClientName
	Attribute name
	Data type
	P
	Cardinality
	Description

	[bookmark: _PERM_MCCTEMPBM_CRPT25990297___2]lcsNameString
	string
	M
	1
	This IE shall be present, if the 5GS location information is requested by the NF Service consumer.
The IE is of type UTF8String and shall contain the LCS Client name.

	lcsFormatIndicator
	integer
	O
	0..1
	If present, this IE shall carry the enumerated value of LCS format indicator specified in clause 7.2.88 of 3GPP TS 32.299 [y].



[bookmark: _Toc24937836][bookmark: _Toc33962656][bookmark: _Toc42883425][bookmark: _Toc49733293][bookmark: _Toc56690943][bookmark: _Toc122012930]* * * Next Change * * * *
[bookmark: _Toc51925485][bookmark: _Toc51925006][bookmark: _Toc50124662][bookmark: _Toc50124189][bookmark: _Toc49867671][bookmark: _Toc43208615][bookmark: _Toc43118442][bookmark: _Toc25157375][bookmark: _Toc51925961][bookmark: _Toc81212979][bookmark: _Toc98497996]A.5	Namf_Location
********TEXT SKIPPED********
    NotifiedPosInfo:
      description: Data within EventNotify notification
      type: object
      properties:
        locationEvent:
          $ref: '#/components/schemas/LocationEvent'
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        pei:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Pei'
        lcsClientName:
          $ref: '#/components/schemas/LcsClientName'
        locationEstimate:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/GeographicArea'
        localLocationEstimate:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LocalArea'
        ageOfLocationEstimate:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/AgeOfLocationEstimate'
        timestampOfLocationEstimate:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        velocityEstimate:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/VelocityEstimate'
        positioningDataList:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/PositioningMethodAndUsage'
          minItems: 0
          maxItems: 9
        gnssPositioningDataList:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/GnssPositioningMethodAndUsage'
          minItems: 0
          maxItems: 9
        ecgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ecgi'
        ncgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ncgi'
        servingNode:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        targetMmeName:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DiameterIdentity'
        targetMmeRealm:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DiameterIdentity'
        utranSrvccInd:
          type: boolean
        civicAddress:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/CivicAddress'
        barometricPressure:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/BarometricPressure'
        altitude:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/Altitude'
        hgmlcCallBackURI:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        ldrReference:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LdrReference'
        servingLMFIdentification:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LMFIdentification'
        terminationCause:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/TerminationCause'
        achievedQos:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/MinorLocationQoS'
        mscServerId:
          $ref: 'TS29503_Nudm_UECM.yaml#/components/schemas/E164Number'
      required:
        - locationEvent

    LcsClientName:
      type: object
      properties:
        lcsNameString:
          type: string
        lcsFormatIndicator:
          type: integer
      required:
        - lcsNameString
********TEXT SKIPPED********


* * * End of Changes * * * *
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[ Information- Mapping-to- | Cat.q| Descriptiona.
element-names Diameter-AVPa
= Location-Event{] Location-Event= M= | This:Information-Element-shall-contain the-type-of-eventthat-caused-

the-location-procedure to-be-initiated.=

= IMSI= User-Name= Cx= | If-present, this-Information-Element-shall-contain-the IMSI-of the-user-
whose-UE is-to-be-positioned-(see-Note-1).=

" MSISDN= MSISDN= Ca= | If-present, this-Information-Element-shall-contain-the-MSISDN-of the*
user-whose-UE-is-to-be-positioned-(see‘Note-1).=

" IMEI= IMEl= C= | If-present, this-Information-Element-shall-contain-the IMEI-of the-UE-
to-be-positioned-(see-Note-1).=

= Client:Name= LCS-EPS-Client- O= | If-present, thisInformation-Element-shall-contain-the-name-of the-LCS-

Name= client-where the result-of the-positioning-operation-should-be-sent.=
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