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	Reason for change:
	SA2# LS (S2-2107795) and endorsed CR (S2-2107864) has clarified that the UE may specify the LCS Service Type in MO-LR procedure.

The UE may specify the LCS Service Type in MO-LR. When received, the AMF/V-GMLC pass the received LCS service type to (H-)GMLC in Location Update operation. The (H-)GMLC map the LCS Service Type to Service Identity in Location Update Notification:

7)	If the location estimate was successfully obtained, the AMF invokes the Ngmlc_Location_LocationUpdate service operation towards to the VGMLC assigned in the step 2. The service operation carries the identity of the UE, the event causing the location estimate (5GC-MO-LR) and the location estimate, its age, obtained accuracy indication and the LCS QoS Class requested by the target UE. In addition, the service operation may include the pseudonym indicator, the identity of the LCS Client, AF ID, the GMLC address and the Service Type specified by the UE, if available.
8)	If the UE did not request transfer of its location to an LCS Client or AF in step 2, steps 8 to 11 are skipped. If the VGMLC is same NF instance as HGMLC this step is skipped. Otherwise VGMLC invokes the Ngmlc_Location_LocationUpdate service operation towards to the HGMLC (the VGMLC may query the NRF to obtain the address of the HGMLC) including the information received from the AMF.
9a)	If the pseudonym indicator is included in the MO-LR Location Information, the HGMLC assigns a pseudonym to the UE. If the identified LCS Client is not accessible by the HGMLC, step 9a and step 10a are skipped. Otherwise the GMLC transfers the location information to the LCS client, carrying the identity or the pseudonym of the UE, the event causing the location estimate (5GC-MO‑LR), the Service Identity, if available, and the location estimate and its age, in accordance with the LCS QoS Class requested by the target UE. If the UE requested LCS QoS class was Assured, GMLC sends the result to the LCS client only if the result has been indicated to fulfil the requested accuracy. If the UE requested LCS QoS class was Best Effort, GMLC sends whatever result it received to the LCS client with an appropriate indication if the requested accuracy was not met.
NOTE: The HGMLC maps any Service Type received in step 8 into a Service Identity.
9b-1)	If the AF ID is included in step 1, the HGMLC assigns the NEF address based on local configuration or via NRF and invokes Ngmlc_Location_LocationUpdateNotify service request towards the NEF, carrying the AF ID. The location information parameters sent within this service operation are same as the step 9a except that no pseudonym is included.
----------------
[bookmark: _Toc83210742]8.4.2.3	Ngmlc_Location_LocationUpdate service operation
Service operation name: Ngmlc_Location_LocationUpdate
Description: Consumer NF provides UE location information to the GMLC.
Input, Required: UE identifier (GPSI or SUPI), event causing the location estimate (5GC-MO-LR), location estimate, age of location estimate, accuracy indication, LCS QoS class.
Input, Optional: pseudonym indicator, identity of the LCS client, identity of the AF, GMLC address, service type specified by UE.
Output, Required: Success/Failure indication
Output, Optional: Failure Cause (in the case of failure indication provided).
See clause 6.2 for example of usage of this service operation.
----------------
[bookmark: _Toc58920701][bookmark: _Toc83211109]8.4.2.6	Ngmlc_Location_LocationUpdateNotify service operation
Service operation name: Ngmlc_Location_LocationUpdateNotify
Description: Provides UE location information to the consumer NF.
Input, Required: UE identifier (GPSI or SUPI), identity of the AF, event causing the location estimate (5GC-MO-LR), location estimate, age of location estimate, accuracy indication, LCS QoS class, service identity (mapped from service type identity by HGMLC).
Input, Optional: None.
Output, Required: Success/Failure indication.
Output, Optional: Failure Cause (in the case of failure indication provided).
See clause 6.2 for example of usage of this service operation.


	
	

	Summary of change:
	1/ Add new IE lcsServiceType in LocUpdateData;

2/ Clarify that H-GMLC map the LCS service type to service identity in location update notification.

3/ Define simple data type for LCS Service Type.

4/ Remove incorrect IE serviceIdentity in in LocUpdateData.

4/ Update the OpenAPI accordingly.


	
	

	Consequences if not approved:
	Stage 2 correction not implemented in stage 3. LCS Service type from UE cannot be passed to H-GMLC and mapped to serviceidentity.
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	Other comments:
	This CR introduces backward compatible corrections to the OpenAPI file TS29515_Ngmlc_Location.yaml.
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* * * First Change * * * *
[bookmark: _Toc26202285][bookmark: _Toc22624224][bookmark: _Toc22141022][bookmark: _Toc18853022][bookmark: _Toc26202471][bookmark: _Toc34804179][bookmark: _Toc35935750][bookmark: _Toc45029970][bookmark: _Toc51922330][bookmark: _Toc51922744][bookmark: _Toc74986876][bookmark: _Toc26202340][bookmark: _Toc26202526][bookmark: _Toc34804241][bookmark: _Toc35935812][bookmark: _Toc45030032][bookmark: _Toc51922392][bookmark: _Toc51922811][bookmark: _Toc74986947][bookmark: _Toc19709716][bookmark: _Toc27252991][bookmark: _Toc44856079][bookmark: _Toc44857967][bookmark: _Toc51840292][bookmark: _Toc57026754]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK1]-	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 23.273: "5G System Location Services (LCS)".
[5]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[6]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[7]	OpenAPI Initiative, "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-Specification/blob/master/versions/3.0.0.md.
[8]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[9]	IETF RFC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".
[10]	IETF RFC 7807: "Problem Details for HTTP APIs".
[11]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[12]	3GPP TS 29.572: "5G System; Location Management Services; Stage 3".
[13]	ITU Recommendation E.164: "The international public telecommunication numbering plan".
[14]	3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".
[15]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[16]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[17]	3GPP TS 29.510: "Network Function Repository Services; Stage 3".
[18]	3GPP TS 22.071: "Location Services (LCS); Service description; Stage 1".
[19]	3GPP TR 21.900: "Technical Specification Group working methods".
[20]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[xx]	3GPP TS 29.002: "Mobile Application Part (MAP) specification".

* * * Next Change * * * *
[bookmark: _Toc26202334][bookmark: _Toc22624273][bookmark: _Toc22141071][bookmark: _Toc18853080][bookmark: _Toc26202520][bookmark: _Toc34804235][bookmark: _Toc35935806][bookmark: _Toc45030026][bookmark: _Toc51922386][bookmark: _Toc51922805][bookmark: _Toc82707210][bookmark: _Toc82707216]6.1.5.1	General
This clause specifies the application data model supported by the API.
Table 6.1.5.1-1 specifies the data types defined for the Ngmlc_Location service based interface protocol.
Table 6.1.5.1-1: Ngmlc_Location specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	InputData
	6.1.5.2.2
	the input parameters in ProvideLocation service operation
	

	LocationData
	6.1.5.2.3
	the response parameters in ProvideLocation service operation
	

	CancelLocData
	6.1.5.2.4
	the input parameters in CancelLocation service operation
	

	LocUpdateData
	6.1.5.2.5
	the input parameters in LocationUpdate service operation
	

	EventNotifyData
	6.1.5.2.6
	the input parameters for the target UE in EventNotify Notification service operation
	

	UePrivacyRequirements
	6.1.5.2.7
	UE privacy requirements from (H)GMLC to the serving AMF or VGMLC(in the roaming case) for the target UE
	

	LocUpdateNotification
	6.1.5.2.9
	Location Update Notification
	

	LocUpdateSubs
	6.1.5.2.10
	UE location information subscription
	

	AreaEventInfoAddition
	6.1.5.2.13
	Additional information for Extended Area event information
	

	AreaEventInfoExt
	6.1.5.2.14
	Extended Area Event Information
	

	ServiceIdentity
	6.1.5.3.2
	service identity
	

	CodeWord
	6.1.5.3.2
	codeword
	

	ExternalClientIdentification
	6.1.5.3.2
	external client identification
	

	E164CountryCodeOfGeographicArea
	6.1.5.3.2
	E.164 country codes for geographic areas
	

	LcsServiceTypeId
	6.1.5.3.2
	LCS Service Type Id
	

	PseudonymIndicator
	6.1.5.3.3
	It defines if a pseudonym is requested
	

	LocationRequestType
	6.1.5.3.4
	NI-LR, MT-LR or MO-LR
	

	LocationTypeRequested
	6.1.5.3.5
	the location type requested by the LCS client
	

	EventNotifyDataType
	6.1.5.3.6
	the type of event that triggers event notification
	

	EventNotifyDataAdditionalInfo
	6.1.5.2.11
	Additional information to Event Notify Data
	

	EventNotifyDataExt
	6.1.5.2.12
	Extended Event Notify Data for UEs of a target group
	

	FailureCause
	6.1.5.3.7
	Positioning failure cause
	

	SuccessType
	6.1.5.3.8
	Success Type to indicate full or partial success
	



Table 6.1.5.1-2 specifies data types re-used by the Ngmlc_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 Ngmlc_Location service based interface.
Table 6.1.5.1-2: Ngmlc_Location re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	Gpsi
	3GPP TS 29.571 [11]
	
	

	Supi
	3GPP TS 29.571 [11]
	
	

	Uri
	3GPP TS 29.571 [11]
	
	

	AmfId
	3GPP TS 29.571 [11]
	
	

	NfInstanceId
	3GPP TS 29.571 [11]
	
	

	ExternalClientType
	3GPP TS 29.572 [12]
	
	

	LocationQoS
	3GPP TS 29.572 [12]
	
	

	LcsQosClass
	3GPP TS 29.572 [12]
	
	

	SupportedGADShapes
	3GPP TS 29.572 [12]
	
	

	PeriodicEventInfo
	3GPP TS 29.572 [12]
	
	

	AreaEventInfo
	3GPP TS 29.572 [12]
	
	

	MotionEventInfo
	3GPP TS 29.572 [12]
	
	

	LdrType
	3GPP TS 29.572 [12]
	
	

	LdrReference
	3GPP TS 29.572 [12]
	
	

	AgeOfLocationEstimate
	3GPP TS 29.572 [12]
	
	

	PositioningMethod
	3GPP TS 29.572 [12]
	
	

	AccuracyFulfilmentIndicator
	3GPP TS 29.572 [12]
	
	

	LmfIdentification
	3GPP TS 29.572 [12]
	
	

	LcsServiceType
	3GPP TS 29.572 [12]
	
	

	VelocityRequested
	3GPP TS 29.572 [12]
	
	

	LcsPriority
	3GPP TS 29.572 [12]
	
	

	VelocityEstimate
	3GPP TS 29.572 [12]
	
	

	TerminationCause
	3GPP TS 29.572 [12]
	
	

	PositioningMethodAndUsage
	3GPP TS 29.572 [12]
	
	

	GnssPositioningMethodAndUsage
	3GPP TS 29.572 [12]
	
	

	LcsServiceAuth
	3GPP TS 29.571 [11]
	
	

	Ecgi
	3GPP TS 29.571 [11]
	
	

	Ncgi
	3GPP TS 29.571 [11]
	
	

	Altitude
	3GPP TS 29.572 [12]
	Altitude
	

	BarometricPressure
	3GPP TS 29.572 [12]
	Barometric pressure
	

	LocationPrivacyVerResult
	3GPP TS 29.518 [20]
	
	

	ExternalGroupId
	3GPP TS 29.571 [11]
	External Group Identifier
	

	GroupId
	3GPP TS 29.571 [11]
	Group Identifier
	

	CivicAddress
	3GPP TS 29.572 [12]
	Civic Address
	

	GeographicArea
	3GPP TS 29.572 [12]
	Geographic Area
	

	RedirectResponse
	3GPP TS 29.571 [11]
	
	



* * * Next Change * * * *
6.1.5.2.5	Type: LocUpdateData
Table 6.1.5.2.5-1: Definition of type LocUpdateData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supi
	Supi
	O
	0..1
	Subscription Permanent Identifier
	

	gpsi
	Gpsi
	O
	0..1
	Generic Public Subscription identitfier
	

	pseudonymIndicator
	PseudonymIndicator
	O
	0..1
	Pseudonym indicator
	

	locationRequestType
	LocationRequestType
	M
	1
	Event causing the location estimate (5GC-MO-LR)
	

	locationEstimate
	GeographicArea
	M
	1
	Geographic area of the target UE
	

	ageOfLocationEstimate
	AgeOfLocationEstimate
	M
	1
	Age of location estimate
	

	accuracyFulfilmentIndicator
	AccuracyFulfilmentIndicator
	M
	1
	The indication whether the obtained location estimate satisfies the requested accuracy or not
	

	civicAddress
	CivicAddress
	O
	0..1
	Civic address of the target UE
	

	lcsQosClass
	LcsQosClass
	M
	1
	The LCS QoS Class requested by the target UE
	

	externalClientIdentification
	ExternalClientIdentification
	O
	0..1
	Identity of the LCS client
	

	afId
	string
	O
	0..1
	Identity of the AF
	

	hgmlcAddress
	Uri
	O
	0..1
	The address of H-GMLC
	

	serviceIdentity
	ServiceIdentity
	O
	0..1
	Service Identity specified by the UE
	

	lcsServiceType
	LcsServiceTypeId
	O
	0..1
	When present, this IE shall contain the LCS Service Type received from the UE, as specified in clause 6.2 of 3GPP TS 23.273 [4].

When received, the H-GMLC shall map the received LCS Service Type to the Service Identity in Location Update Notification.
	


[bookmark: _Toc34804245][bookmark: _Toc35935816][bookmark: _Toc45030036][bookmark: _Toc51922396][bookmark: _Toc51922815][bookmark: _Toc82707220]
* * * Next Change * * * *
6.1.5.2.9	Type: LocUpdateNotification
Table 6.1.5.2.9-1: Definition of type LocUpdateNotification
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supi
	Supi
	O
	0..1
	Subscription Permanent Identifier
	

	gpsi
	Gpsi
	O
	0..1
	Generic Public Subscription identitfier
	

	locationRequestType
	LocationRequestType
	M
	1
	Event causing the location estimate (5GC-MO-LR)
	

	locationEstimate
	GeographicArea
	M
	1
	geographic area of the target UE
	

	ageOfLocationEstimate
	AgeOfLocationEstimate
	M
	1
	Age of location estimate
	

	accuracyFulfilmentIndicator
	AccuracyFulfilmentIndicator
	M
	1
	The indication whether the obtained location estimate satisfies the requested accuracy or not
	

	civicAddress
	CivicAddress
	O
	0..1
	Civic address of the target UE
	

	lcsQosClass
	LcsQosClass
	M
	1
	The LCS QoS Class requested by the target UE
	

	afId
	string
	O
	0..1
	Identity of the AF
	

	serviceIdentity
	ServiceIdentity
	O
	0..1
	When present, this IE shall contain Service Identity mapped from the LCS Service Type specified by the UE, as specified in clause 6.2 of 3GPP TS 23.273 [4].

	



* * * Next Change * * * *
[bookmark: _Toc26202346][bookmark: _Toc22624285][bookmark: _Toc22141083][bookmark: _Toc18853087][bookmark: _Toc26202532][bookmark: _Toc34804248][bookmark: _Toc35935819][bookmark: _Toc45030039][bookmark: _Toc51922400][bookmark: _Toc51922819][bookmark: _Toc74986959][bookmark: _Toc26202362][bookmark: _Toc22624301][bookmark: _Toc22141099][bookmark: _Toc18853101][bookmark: _Toc26202548][bookmark: _Toc34804261][bookmark: _Toc35935832][bookmark: _Toc45030052][bookmark: _Toc51922413][bookmark: _Toc51922832][bookmark: _Toc74986975]6.1.5.3.2	Simple data types
The simple data types defined in table 6.1.5.3.2-1 shall be supported.
Table 6.1.5.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	ServiceIdentity
	string
	Service identity
	

	ExternalClientIdentification
	string
	External LCS client identification
	

	CodeWord
	string
	codeword
	

	E164CountryCodeOfGeographicArea
	string
	The combination of one, two or three digits identifying a specific country, countries in an integrated numbering plan, or a specific geographic area
	

	LcsServiceTypeId
	integer
	LCS Service Type Id, as specified clause 7.6.11.15 of 3GPP TS 29.002 [xx].

Minimum = 0. Maximum = 127
	



* * * Next Change * * * *
A.2	Ngmlc_Location API
********TEXT SKIPPED********

    LocUpdateData:
      type: object
      required:
        - locationRequestType
        - locationEstimate
        - ageOfLocationEstimate
        - accuracyFulfilmentIndicator
        - lcsQosClass
      properties:
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        locationRequestType:
          $ref: '#/components/schemas/LocationRequestType'
        locationEstimate:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/GeographicArea'
        ageOfLocationEstimate:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/AgeOfLocationEstimate'
        accuracyFulfilmentIndicator:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/AccuracyFulfilmentIndicator'
        civicAddress:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/CivicAddress'
        lcsQosClass:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LcsQosClass'
        externalClientIdentification:
          $ref: '#/components/schemas/ExternalClientIdentification'
        afId:
          type: string
        hgmlcAddress:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        serviceIdentity:
          $ref: '#/components/schemas/ServiceIdentity'
        lcsServiceType:
          $ref: '#/components/schemas/LcsServiceTypeId'

********TEXT SKIPPED********

# SIMPLE TYPES
#
    ServiceIdentity:
      type: string
    ExternalClientIdentification:
      type: string
    CodeWord:
      type: string
    E164CountryCodeOfGeographicArea:
      type: string
    LcsServiceType:
      type: integer
      minimum: 0
      maximum: 127

********TEXT SKIPPED********


* * * End of Changes * * * *

