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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:
[bookmark: _Toc56686479][bookmark: _Toc57112060][bookmark: _Toc57112179][bookmark: _Toc57112278][bookmark: _Toc57112404][bookmark: _Toc57112503][bookmark: _Toc57116999][bookmark: _Toc65687380][bookmark: _Toc65702191]5.1	Target requirements
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/ New IE added to allow GMLC to indicate the accepted IEs in respond with possibly a different periodicity in case the requested periodicity is not supported.

2/ 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 in OpenAPI file of Ngmlc_Location API.
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*** First Change ***
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Table 6.1.5.2.3-1: Definition of type LocationData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	gpsi
	Gpsi
	O
	0..1
	Generic Public Subscription Identitfier
	

	supi
	Supi
	O
	0..1
	Subscription Permanent Identifier
	

	locationEstimate
	GeographicArea
	O
	0..1
	Geographic area of the target UE
	

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

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

	ageOfLocationEstimate
	AgeOfLocationEstimate
	O
	0..1
	Age of 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).
	

	positioningDataList
	array(PositioningMethodAndUsage)
	O
	1..N
	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
	1..N
	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.
	

	accuracyFulfilmentIndicator
	AccuracyFulfilmentIndicator
	O
	0..1
	The indication whether the obtained location estimate satisfies the requested accuracy or not
	

	ueVelocity
	VelocityEstimate
	O
	0..1
	Responded UE velocity, if requested and available
	

	ldrReference
	LdrReference
	C
	0..1
	Notification correlation ID
It shall be present in the response to NEF if it is allocated by HGMLC for the the Deferred 5GC-MT-LR procedure.
	

	altitude
	Altitude
	C
	0..1
	If present, this IE indicates the altitude of the positioning estimate.
This IE shall be sent from (V)GMLC to (H)GMLC if received by VGMLC from AMF when roaming.
	

	servingLMFIdentification
	LMFIdentification
	C
	0..1
	If present, this IE contains the identification of a serving LMF for periodic or triggered location.
This IE shall be sent from (V)GMLC to (H)GMLC if received by VGMLC from AMF when roaming.
	

	locationPrivacyVerResult
	LocationPrivacyVerResult
	C
	0..1
	If present, this IE contains the result of location privacy verification by UE.
The IE shall be included from (V)GMLC to (H)GMLC if received from the serving AMF by (V)GMLC when roaming and a location request with notification and privacy verification only indication is sent to the serving AMF via (V)GMLC by (H)GMLC during location request procedure..
	

	successType
	SuccessType
	C
	0..1
	This IE is only used for requesting LCS service for a group, and shall be present to indicate one of the following value.
[bookmark: _PERM_MCCTEMPBM_CRPT13160065___2]- SUCCESS_COMPLETELY
- SUCCESS_PARTIALLY

The value "SUCCESS_COMPLETELY" indicates that requesting/subscribing to LCS service is successful for all the UE(s) within the group identified by the external/internal group ID.
The value "SUCCESS_PARTIALLY" indicates that requesting/subscribing to LCS service is only successful for a part of the UE(s) within the group identified by the external/internal group ID.

The default value of this attribute is "SUCCESS_COMPLETELY" if this IE is not present.
	

	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.
	MUTIQOS

	acceptedPeriodicEventInfo
	PeriodicEventInfo
	C
	0..1
	This IE shall be present if received from AMF/LMF.

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

	



*** Next Change ***
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openapi: 3.0.0
************************** Text Skipped for Clarity *******************************
    LocationData:
      description: Contains the response parameters in ProvideLocation service operation
      type: object
      properties:
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        locationEstimate:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/GeographicArea'
        civicAddress:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/CivicAddress'
        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'
        positioningDataList:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/PositioningMethodAndUsage'
          minItems: 1
        gnssPositioningDataList:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/GnssPositioningMethodAndUsage'
          minItems: 1
        accuracyFulfilmentIndicator:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/AccuracyFulfilmentIndicator'
        ueVelocity:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/VelocityEstimate'
        ldrReference:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LdrReference'
        altitude:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/Altitude'
        servingLMFIdentification:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LMFIdentification'
        locationPrivacyVerResult:
          $ref: 'TS29518_Namf_Location.yaml#/components/schemas/LocationPrivacyVerResult'
        successType:
          $ref: '#/components/schemas/SuccessType'
        achievedQos:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/MinorLocationQoS'
        acceptedPeriodicEventInfo:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/PeriodicEventInfo'

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