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	Reason for change:
	As specified in 24.501, during Registration procedures UE shall always indicate the support of "LPP in N1 mode" to the network:

[bookmark: _Toc533171955]"5.5.1.2.2	Initial registration initiation
…
If the UE supports the LTE positioning protocol (LPP) in N1 mode as specified in 3GPP TS 36.355 [26], the UE shall set the LPP bit to "LPP in N1 mode supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.
…
[bookmark: _Toc533171965]5.5.1.3.2		Mobility and periodic registration update initiation
…
If the UE supports the LTE positioning protocol (LPP) in N1 mode as specified in 3GPP TS 36.355 [26], the UE shall set the LPP bit to "LPP in N1 mode supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.
…"
This secures AMF always knowing the UE LPP in N1 mode support.

As specified in 29.171, MME can pass the UE Positioning capability to SMLC, indicating UE support LPP or not. If not, SMLC will select positioning methods which doesn't require LPP procedure to get UE assistant data. This can avoid unnecessary network traffic as well as avoid negative impacts network KPI due to LPP procedure failure.

As 5G counterpart, AMF should pass the UE LPP support to LMF to achieve the same functionality.

Rev1:
Update dependent SA2 CR.


Rev2:
1) Remove table NOTE.


	
	

	Summary of change:
	1. Describe how LMF handling the UE LCS capability in 5.2.2.2.2
2. Define New data type UeLcsCapability
3. Add attribute in InputData in 6.1.6.2.2
4. Update accordingly in 6.1.6.1 and Nlmf_Location OpenAPI specification A.2.

	
	

	Consequences if not approved:
	[bookmark: _GoBack]Without knowing the UE LPP support, the LMF may select positioning methods requires LPP procedures which will fail if the UE does not support LPP. This heavily impacts service performance of the LMF (e.g. up to 30 seconds delay if AGPS is chosen) and causes negative impacts to network KPI.
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	Other comments:
	This CR introduces backward compatible corrections to the OpenAPI file for API Nlmf_Location.





* * * Information * * * *
[bookmark: _Toc525546805]UE Positioning Capability definition in 3GPP TS 29.171:
7.4.8	UE Positioning Capability
This parameter provides information about the LCS capabilities of the target UE. 
Table 7.4.8-1: UE Positioning Capability
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	LPP Support
	M
	
	BOOLEAN
	Defines if the UE supports LPP or not. TRUE means supported.
	–
	



* * * First Change * * * *
[bookmark: _Toc2763543][bookmark: _Toc532998570][bookmark: _Toc525374148]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).



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….) shall 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 (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 shall 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: _Toc2763563][bookmark: _Toc532998590]6.1.6.1	General
This subclause specifies the application data model supported by the API.
Table 6.1.6.1-1 specifies the data types defined for the Nlmf service based interface protocol.
Table 6.1.6.1-1: Nlmf specific Data Types
	Data type
	Section 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.x
	Indicates the LCS capability supported by the UE.

	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
	

	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
	



Table 6.1.6.1-2 specifies data types re-used by the Nlmf 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 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]
	



* * * Next Change * * * *
[bookmark: _Toc2763566][bookmark: _Toc532998593]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.

	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 * * * *
6.1.6.2.x	Type: UeLcsCapability
Table 6.1.6.2.x-1: Definition of type UeLcsCapability
	Attribute name
	Data type
	P
	Cardinality
	Description

	lppSupport
	boolean
	O
	0..1
	Indicates whether the UE supports LPP or not.

- true (default): LPP supported by the UE
- false: LPP not supported by the UE



* * * Next Change * * * *
[bookmark: _Toc532998635]A.2	Nlmf_Location API
openapi: 3.0.0
info:
  version: '1.0.1'
  title: 'LMF Location'
  description: 'LMF Location Service'


------------ Skipped for clarity ---------------------


components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows: 
        clientCredentials: 
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            nlmf-loc: Access to the Nlmf_Location API
  schemas:
#
# 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'


------------ Skipped for clarity ---------------------


    HorizontalWithVerticalVelocityAndUncertainty:
      type: object
      required:
        - hSpeed
        - bearing
        - vSpeed
        - vDirection
        - hUncertainty
        - vUncertainty
      properties:
        hSpeed:
          $ref: '#/components/schemas/HorizontalSpeed'
        bearing:
          $ref: '#/components/schemas/Angle'
        vSpeed:
          $ref: '#/components/schemas/VerticalSpeed'
        vDirection:
          $ref: '#/components/schemas/VerticalDirection'
        hUncertainty:
          $ref: '#/components/schemas/SpeedUncertainty'
        vUncertainty:
          $ref: '#/components/schemas/SpeedUncertainty'
    UeLcsCapability:
      type: object
      properties:
        lppSupport:
          type: boolean
          default: true
#
# SIMPLE TYPES
#


------------ Skipped for clarity ---------------------



* * * End of Changes * * * 
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