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	Reason for change:
	The industrial IoT use cases addressed in Rel-17 brought more specific time requirements on location information, as specified in 38.857:
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In Rel-17 target positioning requirements for commercial use cases are defined as follows:
-	Horizontal position accuracy (< 1 m) for 90% of UEs
-	Vertical position accuracy (< 3 m) for 90% of UEs
-	End-to-end latency for position estimation of UE (< 100 ms)
-	Physical layer latency for position estimation of UE (< 10 ms)
In Rel-17 target positioning requirements for IIoT use cases are defined as follows:
-	Horizontal position accuracy (< 0.2 m) for 90% of UEs 
-	Vertical position accuracy (< 1 m) for 90% of UEs 
-	End-to-end latency for position estimation of UE (< 100ms, in the order of 10 ms is desired)
-	Physical layer latency for position estimation of UE (<10ms)
This has partly been reflected by the introduction of the finer timestamp, but periodicity finer than 1s is still missing, while it is supported in NRPPa, and LPP already has finer than 1s configuration of timestamps and scheduled location time. 

Moreover, there is a misalignment with LPP and NRPPa where devices can be configured to report an infinite amount of location information, while GMLC is limited in its reporting amount. Especially when smaller interval (less than 1 second) is requested, more than 8639999 reports can be generated during the allowed duration (8639999 seconds).

One typical use case for such vertical IoT is logistic system with auto-piloting vehicles within industrial part/manufacture hub. To avoid collision, sub 1s positioning is very essential to ensure decent speed with decent density; Also as the automatic product line is running 24 hours non-stop, the supplying auto-piloting vehicle needs to also run infinitely, thus a long-live subscription for periodic reporting is needed.


	
	

	Summary of change:
	1/ Adding the possibility to request and provide location information at a periodicity finer than 1s, and the possibility for LMF to respond with a different periodicity in case the requested periodicity is not supported. 

2/ Furthermore, adding the possibility to request an infinite amount of location information in line with LPP and NRPPa.

3/ Update OpenAPI accordingly.


	
	

	Consequences if not approved:
	Rel-17 requirements on finer location information in time is not fulfilled
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	Other comments:
	This CR introduces backward compatible corrections to OpenAPI file of Nlmf_Location API.
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*** First Change ***
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Table 6.1.6.2.3-1: Definition of type LocationData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	locationEstimate
	GeographicArea
	M
	1
	For a request for triggered location where location estimates are not required, the location estimate can be based on current serving cell.
	

	accuracyFulfilmentIndicator
	AccuracyFulfilmentIndicator
	O
	0..1
	When present, this IE shall indicate fulfilment of required accuracy.
	

	ageOfLocationEstimate
	AgeOfLocationEstimate
	O
	0..1
	When present, this IE shall indicate age of the location estimate.
	

	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
	When present, this IE shall indicate velocity estimate.
	

	civicAddress
	CivicAddress
	O
	0..1
	When present, this IE shall indicate a civic address.
	

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

	positioningDataList
	array(PositioningMethodAndUsage)
	O
	1..N
	When present, this IE shall include a list of data related to positioning methods.
	

	gnssPositioningDataList
	array(GnssPositioningMethodAndUsage)
	O
	1..N
	When present, this IE shall include a list of data related to GNSS positioning methods.
	

	ecgi
	Ecgi
	O
	0..1
	When present, this IE shall indicate the ID of the E-UTRAN cell serving the UE.
	

	ncgi
	Ncgi
	O
	0..1
	When present, this IE shall indicate the ID of the NR cell serving the UE.
	

	altitude
	Altitude
	O
	0..1
	Altitude of the positioning estimate. When the shape used in "locationEstimate" supports conveying the altitude parameter, this IE shall be absent.
	

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

	servingLMFidentification
	LMFIdentification
	O
	0..1
	When present, this IE shall indicate the identity of the serving LMF
	

	uePositioningCap
	UePositioningCapabilities
	O
	0..1
	When present, this IE shall indicate the positioning capabilities supported by the UE.
	

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in clause 6.1.9 is supported.
	

	ueAreaInd
	UeAreaIndication
	O
	0..1
	When present, this IE shall contain a country, area in a country or international area indication where UE is located.

If UE is outside of the area of any known country, i.e. international area, then the LMF shall provide the International Area Indication without a country.

	SAT

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

This IE may be present if the LCS QoS Class required in the request message is "MULTIPLE_QOS".

If it's absent, LCS QoS Class required in the request message is "MULTIPLE_QOS" and AccuracyFulfilmentIndicator is "REQUESTED_ACCURACY_FULFILLED", it indicates that the location QoS in the highest priority is achieved.
	MUTIQOS

	directReportInd
	boolean
	C
	0..1
	When present, this IE shall be set for the following value:
-	true: location determination will be sent by LMF to GMLC directly
-	false (default): location determination will not be sent by LMF to GMLC directly

	

	acceptedPeriodicEventInfo
	PeriodicEventInfo
	C
	0..1
	This IE shall be present if PeriodicEventInfo was received in the request which includes reportingAmountInf IE and/or reportingIntervalMs IE.

When present, this IE shall provide the accepted periodic event reporting information.

	



*** Next Change ***
6.1.6.2.24	Type: PeriodicEventInfo
Table 6.1.6.2.24-1: Definition of type PeriodicEventInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	reportingAmount
	ReportingAmount
	M
	1
	Number of event reports

	reportingInterval
	ReportingInterval
	M
	1
	Interval of event reports

	reportingInfiniteInd
	boolean
	O
	0..1
	When present, this IE shall be set to the value true, indicating that as many reports as possible to be generated during allowed duration (8639999 seconds).

When this IE is present in a request, the reportingAmount should be set to the largest possible value (see NOTE) for backward compatibility consideration. An LMF supporting this IE shall ignore the reportingAmount IE and an LMF not supporting this IE will use reportingAmount IE to generate indicated number of reports as legacy.

When this IE is present in a response, it indicates that this IE is supported and accepted by the LMF.


	reportingIntervalMs
	ReportingIntervalMs
	O
	0..1
	When present, this IE shall indicate the Interval of event reports in milliseconds. 

When this IE is present in a request, the reportingInterval is set ot 1 for backward compatible consideration. An LMF supporting this IE shall ignore the reportingInterval IE; an LMF not supporting this IE will use reportingInterval IE to generate report with minimal interval as legacy, i.e. 1 second.

When this IE is present in a response, it indicates that this IE is supported by the LMF and it shall indicate the value accepted by the LMF.


	NOTE: reportingAmount x reportingInterval shall not exceed 8639999 (99 days, 23 hours, 59 minutes and 59 seconds) for compatibility with OMA MLP and RLP.



*** Next Change ***
[bookmark: _Toc122096338]6.1.6.3.2	Simple data types
The simple data types defined in table 6.1.6.3.2-1 shall be supported.
Table 6.1.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description

	Altitude
	number
	Double-precision float value of the altitude, expressed in meters.
Minimum: -32767. Maximum: 32767.
Format: double.

	Angle
	integer
	Integer value of the angle, expressed in degrees.
Minimum: 0. Maximum: 360.

	Uncertainty
	number
	Float value of uncertainty, expressed in meters.
Minimum: 0
Format: float.

	Orientation
	integer
	Integer value of the orientation angle, expressed in degrees.
Minimum: 0. Maximum: 180.

	Confidence
	integer
	Integer value of the confidence, expressed in percentage value.
Minimum: 0. Maximum: 100.

	Accuracy
	number
	Float value of accuracy, expressed in meters.
Minimum: 0
Format: float.

	InnerRadius
	integer
	Integer value of the inner radius, expressed in meters.
Minimum: 0. Maximum: 327675.
Format: int32.

	CorrelationID
	string
	LCS Correlation ID. The correlation ID shall be of a minimum length of 1 character and maximum length of 255 characters.

	AgeOfLocationEstimate
	integer
	Integer value of the age of the location estimate, expressed in minutes.
Minimum: 0. Maximum: 32767.

	HorizontalSpeed
	number
	Float value of horizontal speed, expressed in kilometres per hour.
Minimum: 0. Maximum: 2047.
Format: float.

	VerticalSpeed
	number
	Float value of horizontal speed, expressed in kilometres per hour.
Minimum: 0. Maximum: 255.
Format: float.

	SpeedUncertainty
	number
	Float value of speed uncertainty, expressed in kilometres per hour.
Minimum: 0. Maximum: 255.
Format: float.

	BarometricPressure
	integer
	This IE specifies the measured uncompensated atmospheric pressure in units of Pascal (Pa).
Minimum: 30000. Maximum: 115000.

	LcsServiceType
	integer
	The LCS service type as defined in 3GPP TS 22.071 [17] and clause 17.7.8 of 3GPP TS 29.002 [18].
Minimum: 0. Maximum: 127.

	LdrReference
	string
	LDR Reference encoded as a string of hexadecimal characters. The LdrReference shall be of a minimum length of 2 characters and maximum length of 510 characters.

	LirReference
	string
	LIR Reference encoded as a string of hexadecimal characters. The LdrReference shall be of a minimum length of 2 characters and maximum length of 510 characters.

	ReportingAmount
	integer
	Number of required periodic event reports.
Minimum: 1. Maximum: 8639999.

	ReportingInterval
	integer
	Event reporting periodic interval in seconds.
Minimum: 1. Maximum: 8639999.
ReportingInterval x ReportingAmount shall not exceed 8639999. 

	ReportingIntervalMs
	integer
	Event reporting periodic interval in milliseconds.
Minimum: 1. Maximum: 999.

	MinimumInterval
	integer
	Minimum interval between event reports in seconds.
Minimum: 1. Maximum: 32767.

	MaximumInterval
	integer
	Maximum interval between event reports in seconds.
Minimum: 1. Maximum: 86400.

	SamplingInterval
	integer
	Maximum time interval between consecutive evaluations by a UE of a trigger event, in seconds.
Minimum: 1. Maximum: 3600

	ReportingDuration
	integer
	Maximum duration of event reporting, in seconds.
Minimum: 1. Maximum: 8640000.

	LinearDistance
	integer
	The minimum straight line distance moved by a UE to trigger a motion event report, in meters.
Minimum: 1. Maximum: 10000.

	LMFIdentification
	string
	The serving LMF identification as defined in 3GPP TS 23.273 [19], encoded as a string of hexadecimal characters.

	EventReportCounter
	integer
	Number of event reports received from the target UE.
Minimum: 1. Maximum: 8640000.
Note: the current event report is included in the count.

	EventReportDuration
	integer
	Duration of event reporting, in seconds.
Minimum: 0. Maximum: 8640000.
Note: the duration starts when event reporting is activated in the UE and extends to the current time.

	UePositioningCapabilities
	Bytes
	Positioning capabilities supported by the UE.

String with format "byte" as defined in OpenAPI Initiative [14], i.e. base64-encoded characters, encoding the "ProvideCapabilities-r9-IEs" IE as specified in clause 6.3 of 3GPP TS 37.355 [21] (start from octet 1).



*** Next Change ***
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openapi: 3.0.0

*********************** Text Skipped for Clarity ****************************
    LocationData:
      description: Information within Determine Location Response.
      type: object
      required:
        - locationEstimate
      properties:
        locationEstimate:
          $ref: '#/components/schemas/GeographicArea'
        accuracyFulfilmentIndicator:
          $ref: '#/components/schemas/AccuracyFulfilmentIndicator'
        ageOfLocationEstimate:
          $ref: '#/components/schemas/AgeOfLocationEstimate'
        timestampOfLocationEstimate:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        velocityEstimate:
          $ref: '#/components/schemas/VelocityEstimate'
        civicAddress:
          $ref: '#/components/schemas/CivicAddress'
        localLocationEstimate:
          $ref: '#/components/schemas/LocalArea'
        positioningDataList:
          type: array
          items:
            $ref: '#/components/schemas/PositioningMethodAndUsage'
          minItems: 1
        gnssPositioningDataList:
          type: array
          items:
            $ref: '#/components/schemas/GnssPositioningMethodAndUsage'
          minItems: 1
        ecgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ecgi'
        ncgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ncgi'
        altitude:
          $ref: '#/components/schemas/Altitude'
        barometricPressure:
          $ref: '#/components/schemas/BarometricPressure'
        servingLMFIdentification:
          $ref: '#/components/schemas/LMFIdentification'
        uePositioningCap:
          $ref: '#/components/schemas/UePositioningCapabilities'
        ueAreaInd:
          $ref: '#/components/schemas/UeAreaIndication'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        achievedQos:
          $ref: '#/components/schemas/MinorLocationQoS'
        directReportInd:
          type: boolean
          default: false
        acceptedPeriodicEventInfo:
          $ref: '#/components/schemas/PeriodicEventInfo'

*********************** Text Skipped for Clarity ****************************
    PeriodicEventInfo:
      description: Indicates the information of periodic event reporting.
      type: object
      required:
        - reportingAmount
        - reportingInterval
      properties:
        reportingAmount:
          $ref: '#/components/schemas/ReportingAmount'
        reportingInterval:
          $ref: '#/components/schemas/ReportingInterval'
        reportingInfiniteInd:
          type: boolean
          enum:
            - true
        reportingIntervalMs:
          $ref: '#/components/schemas/ReportingIntervalMs'

*********************** Text Skipped for Clarity ****************************

#
#
# SIMPLE TYPES
#
    Altitude:
      description: Indicates value of altitude.
      type: number
      format: double
      minimum: -32767
      maximum: 32767

    Angle:
      description: Indicates value of angle.
      type: integer
      minimum: 0
      maximum: 360

    Uncertainty:
      description: Indicates value of uncertainty.
      type: number
      format: float
      minimum: 0

    Orientation:
      description: Indicates value of orientation angle.
      type: integer
      minimum: 0
      maximum: 180

    Confidence:
      description: Indicates value of confidence.
      type: integer
      minimum: 0
      maximum: 100

    Accuracy:
      description: Indicates value of accuracy.
      type: number
      format: float
      minimum: 0

    InnerRadius:
      description: Indicates value of the inner radius.
      type: integer
      format: int32
      minimum: 0
      maximum: 327675

    CorrelationID:
      description: LCS Correlation ID.
      type: string
      minLength: 1
      maxLength: 255

    AgeOfLocationEstimate:
      description: Indicates value of the age of the location estimate.
      type: integer
      minimum: 0
      maximum: 32767

    HorizontalSpeed:
      description: Indicates value of horizontal speed.
      type: number
      format: float
      minimum: 0
      maximum: 2047

    VerticalSpeed:
      description: Indicates value of vertical speed.
      type: number
      format: float
      minimum: 0
      maximum: 255

    SpeedUncertainty:
      description: Indicates value of speed uncertainty.
      type: number
      format: float
      minimum: 0
      maximum: 255

    BarometricPressure:
      description: Specifies the measured uncompensated atmospheric pressure.
      type: integer
      minimum: 30000
      maximum: 115000

    LcsServiceType:
      description: LCS service type.
      type: integer
      minimum: 0
      maximum: 127

    LdrReference:
      description: LDR Reference.
      type: string
      minLength: 2
      maxLength: 510

    ReportingAmount:
      description: Number of required periodic event reports.
      type: integer
      minimum: 1
      maximum: 8639999

    ReportingInterval:
      description: Event reporting periodic interval in seconds.
      type: integer
      minimum: 1
      maximum: 8639999

    ReportingIntervalMs:
      description: Event reporting periodic interval in milliseconds.
      type: integer
      minimum: 1
      maximum: 999

    MinimumInterval:
      description: Minimum interval between event reports.
      type: integer
      minimum: 1
      maximum: 32767

    MaximumInterval:
      description: Maximum interval between event reports.
      type: integer
      minimum: 1
      maximum: 86400

    SamplingInterval:
      description: Maximum time interval between consecutive evaluations by a UE of a trigger event.
      type: integer
      minimum: 1
      maximum: 3600

    ReportingDuration:
      description: Maximum duration of event reporting.
      type: integer
      minimum: 1
      maximum: 8640000

    LinearDistance:
      description: Minimum straight line distance moved by a UE to trigger a motion event report.
      type: integer
      minimum: 1
      maximum: 10000

    LMFIdentification:
      description: LMF identification.
      type: string

    EventReportCounter:
      description: Number of event reports received from the target UE.
      type: integer
      minimum: 1
      maximum: 8640000

    EventReportDuration:
      description: Duration of event reporting.
      type: integer
      minimum: 1
      maximum: 8640000

    UePositioningCapabilities:
      description: Positioning capabilities supported by the UE. A string encoding the "ProvideCapabilities-r9-IEs" IE as specified in clause 6.3 of 3GPP TS 37.355 (start from octet 1).
      type: string
      format: byte


*********************** Text Skipped for Clarity ****************************
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