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***** 1st change *****
[bookmark: _Toc145948889][bookmark: _Toc25156246][bookmark: _Toc34124546][bookmark: _Toc43207660][bookmark: _Toc49857140][bookmark: _Toc56676975][bookmark: _Toc56691498][bookmark: _Toc56698762][bookmark: _Toc89034967][bookmark: _Toc89064765][bookmark: _Toc89180066][bookmark: _Toc97071745][bookmark: _Toc120051147][bookmark: _Toc122025509]5.5.1	Service Description
The Namf_Location service is used by NF service consumers to request the AMF for initiating positioning requests and provide the location information. It is also used to subsequently notify the location change events towards the NF service consumers. The following are the key functionalities of this NF service:
-	Allow NFs to request the current geodetic and optionally local and/or civic location of a target UE.
-	Allow NFs to be notified of event information related to emergency sessions.
-	Allow NFs to request Network Provided Location Information (NPLI) and/or local time zone corresponding to the location of a target UE.
-	Allow NFs to request the ranging and sidelink positioning location results for a group of n UEs (n≥2), the ranging and sidelink positioning location results may include absolute locations, relative locations or ranges and directions related to the UEs.
-	Allow NFs to enable the location reporting over user plane.
***** Next change *****
[bookmark: _Toc145949350][bookmark: _Toc25156594][bookmark: _Toc34124899][bookmark: _Toc43208034][bookmark: _Toc49857501][bookmark: _Toc56677346][bookmark: _Toc56691869][bookmark: _Toc56699133][bookmark: _Toc89035406][bookmark: _Toc89065204][bookmark: _Toc89180503][bookmark: _Toc97072196][bookmark: _Toc120051601][bookmark: _Toc138347054]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


	ProblemDetailsProvidePosInfo
	6.4.6.2.8
	Detailed problems with positioning information in failure case

	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


	LpHapType
	6.4.6.3.6
	Type of Low Power and/or High Accuracy Positioning



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

	LirReference
	3GPP TS 29.572 [25]
	LIR Reference Number for immediate 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.

	DurationSec
	3GPP TS 29.571 [6]
	Duration Second

	ReportingArea
	3GPP TS 29.572 [25]
	Indicates an area for event reporting

	ReportingInd
	3GPP TS 29.515 [46]
	Reporting Indication

	RangingSlResult
	3GPP TS 29.572 [25]
	Indicates result type for ranging and sidelink positioning

	RelatedUE
	3GPP TS 29.572 [25]
	Indicates information for related UE for ranging and sidelink positioning

	LosNlosMeasureInd
	3GPP TS 29.572 [25]
	LOS/NLOS measurement indication

	IndoorOutdoorInd
	3GPP TS 29.572 [25]
	Indicates Indoor Outdoor Indication

	IntegrityRequirements
	3GPP TS 29.515 [46]
	Integrity Requirements

	HighAccuracyGnssMetrics
	3GPP TS 29.572 [25]
	High Accuracy GNSS Metrics

	UpLocRepInfoAf
	3GPP TS 29.515 [46]
	Information for the location reporting over user plane



***** Next change *****
[bookmark: _Toc145949353][bookmark: _Toc25156597][bookmark: _Toc34124902][bookmark: _Toc43208037][bookmark: _Toc49857504][bookmark: _Toc56677349][bookmark: _Toc56691872][bookmark: _Toc56699136][bookmark: _Toc89035409][bookmark: _Toc89065207][bookmark: _Toc89180506][bookmark: _Toc97072199][bookmark: _Toc120051604][bookmark: _Toc138347057]6.4.6.2.2	Type: RequestPosInfo
Table 6.4.6.2.2-1: Definition of type RequestPosInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	lcsClientType
	ExternalClientType
	M
	1
	This IE shall contain the type of LCS client (Emergency, Lawful Interception etc.,.) issuing the location request

	lcsLocation
	LocationType
	M
	1
	This IE shall contain the type of location measurement requested, such as current location,current or last known location, deferred location, etc.
(NOTE 2)

	supi
	Supi
	C
	0..1
	If the SUPI is available, this IE shall be present.

	gpsi
	Gpsi
	C
	0..1
	If the GPSI is available, this IE shall be present.

	[bookmark: _Hlk142683896]requestedRangingSlResult
	[bookmark: _Hlk142683907]array(RangingSlResult)
	C
	1..N
	This IE shall contain the type of result requested for ranging and sidelink positioning, such as absolute locations, relative locations or ranges and directions related to the UEs, etc.

	[bookmark: _Hlk142683972]relatedUEs
	[bookmark: _Hlk142683982]array(RelatedUE)
	C
	1..N
	This IE contains a list of the information for the related UEs for the ranging and sidelink positioning.

	lmfId
	LMFIdentification
	O
	0..1
	LMF identification.
If present, this IE shall indicate the LMF ID that should be used to select the LMF.

	priority
	LcsPriority
	O
	0..1
	If present, this IE shall contain the priority of the LCS client issuing the positioning request.

	lcsQoS
	LocationQoS
	O
	0..1
	If present, this IE shall contain the quality of service requested, such as the accuracy of the positioning measurement and the response time of the positioning operation.

Multiple QoS Class (lcsQosClass sets to "MULTIPLE_QOS") shall only be used when AMF support MUTIQOS feature.

	velocityRequested
	VelocityRequested
	O
	0..1
	If present, this IE shall contain an indication of whether or not the Velocity of the target UE is requested.

	lcsSupportedGADShapes
	SupportedGADShapes
	O
	0..1
	If present, this IE shall contain one GAD shape supported by the LCS client.

	additionalSuppGADShapes
	array(SupportedGADShapes)
	C
	1..N
	Shall be absent if lcsSupportedGADShapes is absent.
Shall be present if the LCS client supports more than one GAD shape.

	locationNotificationUri
	Uri
	O
	0..1
	The callback URI on which location change event notification is reported.

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in clause 6.4.8 is supported. 

	oldGuami
	Guami
	C
	0..1
	This IE shall be present during an AMF planned removal procedure when the NF Service Consumer initiates a request towards the target AMF, for a UE associated to an AMF that is unavailable (see clause 5.21.2.2 of 3GPP TS 23.501 [2]).

	pei
	Pei
	C
	0..1
	This IE shall be present if supi and gpsi are not available.

	lcsServiceType
	LcsServiceType
	O
	0..1
	This IE contains the LCS service type for an external client.
(NOTE 1)

	ldrType
	LdrType
	C
	0..1
	This IE contains the type of LDR for a deferred location request. This IE shall be present when lcsLocation is set to "DEFERRED_LOCATION".

	hgmlcCallBackURI
	Uri
	C
	0..1
	This IE contains the callback URI of the H-GMLC. This IE shall be present when lcsLocation is set to "DEFERRED_LOCATION".

This IE shall also be present for location service in PNI-NPN with signalling optimisation, as specified in 3GPP TS 23.273 [42] clause 6.1.2.


	lirGmlcCallBackUri
	Uri
	C
	0..1
	This IE shall be present when the intermediateLocationInd IE is present with the value "true".

When present, this IE shall contain callback URI of the GMLC to receive the intermediate location reports.


	ldrReference
	LdrReference
	C
	0..1
	This IE contains the LDR Reference Number.
This IE shall be present when lcsLocation is set to "DEFERRED_LOCATION".

This IE shall be present for location service in PNI-NPN with signalling optimisation, as specified in 3GPP TS 23.273 [42] clause 6.1.2.

	lirReference
	LirReference
	C
	0..1
	This IE shall be present when the intermediateLocationInd IE is present with the value "true".

When present, this IE shall contain the LIR Reference Number for a multiple location request


	periodicEventInfo
	PeriodicEventInfo
	C
	0..1
	This IE contains information for periodic event reporting for a deferred location request. This IE shall be present when ldrType is set to "PERIODIC". 

	areaEventInfo
	AreaEventInfo
	C
	0..1
	This IE contains information for area event reporting for a deferred location request. This IE shall be present when ldrType is set to "ENTERING_INTO_AREA", "LEAVING_FROM_AREA" or "BEING_INSIDE_AREA".

	motionEventInfo
	MotionEventInfo
	C
	0..1
	This IE contains information for motion event reporting for a deferred location request. This IE shall be present when ldrType is set to "MOTION".

	externalClientIdentification
	ExternalClientIdentification
	O
	0..1
	This IE provides the external LCS client identification (e.g. the name of the LCS client).
(NOTE 1)

	afID
	NfInstanceId
	O
	0..1
	This IE provides the identification of an AF that initiated the location request.
(NOTE 1)

	codeWord
	CodeWord
	O
	0..1
	This IE provides a codeword for a location request which is provided by an external Client or AF and is sent to and verified by a target UE as part of privacy verification.
(NOTE 1)

	uePrivacyRequirements
	UePrivacyRequirements
	O
	0..1
	If present, the IE provides the indication of location related notification or verification for the target UE, the indication of codeword check in UE

	scheduledLocTime
	DateTime
	O
	0..1
	If present, the IE provides the scheduled UTC time that the UE needs to be located.

	reliableLocReq
	boolean
	C
	0..1
	This IE shall be included with the value "true" to indicate that reliable UE location information is required, as specified in 3GPP TS 33.256 [57] clause 5.3.2.

When present, this IE shall be set as following:
- true: the reliable UE location information is required
- false (default): the reliable UE location information is not required

	intermediateLocationInd
	boolean
	C
	0..1
	This IE shall be present with the value "true" to indicate the acceptance of intermediate location responses for the NF consumer (i.e., the GMLC), during a 5GC-MT-LR multiple location procedure for the regulatory location service (see clause 6.1.3 and clause 6.10.4 of 3GPP TS 23.273 [42]).

When present, this IE shall indicate the acceptance of intermediate location response at the NF consumer:
- true: intermediate location response acceptable
- false (default): intermediate location response not acceptable


	maxRespTime
	DurationSec
	C
	0..1
	This IE shall be present when the intermediateLocationInd IE is present with the value "true".

When present, this IE shall contain the maximum response time for the NF consumer to receive the FINAL location response.

The AMF may overwrite the maximum response time when passing it to the LMF, e.g., to avoid timeout of the HTTP service request.


	ueUnawareInd
	boolean
	C
	0..1
	This IE shall be included and set to "true", if the UE Unaware Positioning is required, as specified in clause 6.1.1 of 3GPP TS 23.273 [42].

Presence of this IE with false value shall be prohibited.

	lpHapType
	LpHapType
	C
	0..1
	This IE shall be included and set to "LOW_POW_HIGH_ACCU_POS" to request low power and high accuracy positioning, as specified in clause 6.1.2 of 3GPP TS 23.273 [42].

	evtRptAllowedAreas
	array(ReportingArea)
	O
	1..250
	If present, this IE shall contain the list of event report allowed areas, where UE is allowed to generate and send the event report to network during the deferred 5GC-MT-LR procedure for UE power saving purpose.

	reportingInd
	ReportingInd
	O
	0..1
	This IE may be present if the event report allowed area is present. 

When present, this IE shall indicate one of the following mutually exclusive global settings:
-	Opposite sense
-	Positive sense (default)
(see 3GPP TS 23.273 [42] clause 5.14 and 6.1.13)

	integrityRequirements
	IntegrityRequirements
	O
	0..1
	When present, this IE shall indicate the integrity requirements.

	upLocRepInfoAf
	UpLocRepInfoAf
	C
	0..1
	This IE shall be present if the request is for the location reporting over user plane.
When present, the IE may include additional information for the location reporting over user plane.

	NOTE 1:	At least one of these IEs should be present when uePrivacyCallSessionUnrelatedClass indicates notification and/or verification for the target UE.
NOTE 2:	If the lcsLocation IE is set to value "NOTIFICATION_VERIFICATION_ONLY", then the lcsServiceAuthInfo attribute in the uePrivacyRequirements IE, if present, shall be set to either "NOTIFICATION_ONLY" or "NOTIFICATION_AND_VERIFICATION_ONLY".




***** 4th change*****
[bookmark: _Toc25156618][bookmark: _Toc34124923][bookmark: _Toc43208059][bookmark: _Toc49857526][bookmark: _Toc56677372][bookmark: _Toc56691895][bookmark: _Toc56699159][bookmark: _Toc89035528][bookmark: _Toc89065327][bookmark: _Toc89180628][bookmark: _Toc97072323][bookmark: _Toc120051739][bookmark: _Toc145949498][bookmark: _Hlk97070650]A.5	Namf_Location
openapi: 3.0.0

info:
  version: 1.3.0-alpha.4
  title: Namf_Location
  description: |
    AMF Location Service.  
    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).  
    All rights reserved.

***Text Skipped for Clarity***
    RequestPosInfo:
      description: Data within Provide Positioning Information Request
      type: object
      properties:
        lcsClientType:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/ExternalClientType'
        lcsLocation:
          $ref: '#/components/schemas/LocationType'
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        requestedRangingSlResult:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/RangingSlResult'
          minItems: 1
        relatedUEs:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/RelatedUE'
          minItems: 1
        lmfId:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LMFIdentification'
        priority:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LcsPriority'
        lcsQoS:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LocationQoS'
        velocityRequested:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/VelocityRequested'
        lcsSupportedGADShapes:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/SupportedGADShapes'
        additionalLcsSuppGADShapes:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/SupportedGADShapes'
          minItems: 1
        locationNotificationUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        oldGuami:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Guami'
        pei:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Pei'
        lcsServiceType:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LcsServiceType'
        ldrType:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LdrType'
        hgmlcCallBackURI:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        lirGmlcCallBackUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        ldrReference:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LdrReference'
        lirReference:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LirReference'
        periodicEventInfo:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/PeriodicEventInfo'
        areaEventInfo:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/AreaEventInfo'
        motionEventInfo:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/MotionEventInfo'
        externalClientIdentification:
          $ref: 'TS29515_Ngmlc_Location.yaml#/components/schemas/ExternalClientIdentification'
        afID:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        codeWord:
          $ref: 'TS29515_Ngmlc_Location.yaml#/components/schemas/CodeWord'
        uePrivacyRequirements:
          $ref: 'TS29515_Ngmlc_Location.yaml#/components/schemas/UePrivacyRequirements'
        scheduledLocTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        reliableLocReq:
          type: boolean
          default: false
        intermediateLocationInd:
          type: boolean
          default: false
        maxRespTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        ueUnawareInd:
          type: boolean
          enum:
            - true
        lpHapType:
          $ref: '#/components/schemas/LpHapType'
        evtRptAllowedAreas:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/ReportingArea'
          minItems: 1
          maxItems: 250
        reportingInd:
          allOf:
            - $ref: 'TS29515_Ngmlc_Location.yaml#/components/schemas/ReportingInd'
          default: POSITIVE_SENSE
        integrityRequirements:
          $ref: 'TS29515_Ngmlc_Location.yaml#/components/schemas/IntegrityRequirements'
        upLocRepInfoAf:
          $ref: 'TS29515_Ngmlc_Location.yaml#/components/schemas/UpLocRepInfoAf'


      required:
        - lcsClientType
        - lcsLocation

***Text Skipped for Clarity***


***** End of change*****
