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	Reason for change:
	Support for high accuracy GNSS was introduced in Rel 15 and has been enhanced in Rel 16 and 17. It was leveraged by NTRIP/RTCM distribution and representation, where NMEA GGA sentences are used to report high accuracy GNSS performance. The parts representing the location estimate and its uncertainty have already been represented in 3GPP LPP, but some parts are not yet represented – number of satellites used, dilution of precision, GNSS positioning fix quality indicator and age of used assistance data for HA GNSS – all attributes that are relevant for high accuracy GNSS devices to report to assess performance.
In cases when it is legitimate for LMF to obtain position estimates based on high accuracy GNSS from the device, it is typically as part of an offered service in a use case. With these additional fields from the de facto standard NMEA GGA, the LMF is more precise in analyzing the provided positioning service. DOP provides information about the geometry of the positioning problem in terms of how the used satellites are lined up, and it is highly relevant to analyze the provided positioning performance accordingly. If the position estimates that are self-assessed as less accurate by the device also are provided with a poor DOP, then the underlying reason for poor performance is better understood. Same thing if the number of used satellites is low. It is also possible for the operator to analyze the overall situation in a region based on crowd sourced data to identify parts of a service area where high accuracy GNSS is not alone providing sufficient performance, and thereby indicate a part of the service area where outdoor 5G positioning build-out could be considered.
The ability to maintain an integer or floating point ambiguity solution to the carrier measurements is also seen as an important quality and performance assessment that is an important and de factor standard performance metric  

	
	

	Summary of change:
	Adding additional location source alternatives to CommonIEsProvideLocationInformation IE to represent the positioning fix quality indicator.

Adding HA-GNSS-Metric IE to the GNSS-LocationInformation IE to represent the remaining fields of the NMEA GGA sentence
· number of satellite vehicles used
· dilution of precision
· age of the most recent used assistance data for HA GNSS
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[…]
–	GNSS-LocationInformation
The IE GNSS-LocationInformation is included by the target device when location and optionally velocity information derived using GNSS or hybrid GNSS and other measurements is provided to the location server.
-- ASN1START

GNSS-LocationInformation ::= SEQUENCE {
	measurementReferenceTime		MeasurementReferenceTime,
	agnss-List						GNSS-ID-Bitmap,					
	...,
	[[
		ha-GNSS-Metrics-r17			HA-GNSS-Metrics-r17		OPTIONAL
	]]

}

-- ASN1STOP

	GNSS-LocationInformation field descriptions

	measurementReferenceTime
This field specifies the GNSS system time for which the location estimate and optionally velocity are valid. It may also include GNSS-network time relationship, if requested by the location server and supported by the target device.

	agnss-List
This field provides a list of satellite systems used by the target device to calculate the location estimate and velocity estimate, if included. This is represented by a bit string in GNSS-ID-Bitmap, with a one‑value at the bit position means the particular method has been used; a zero‑value means not used.

	ha-GNSS-Metrics 
This field provides high accuracy GNSS positioning metrics associated to the reported location estimate.



–	HA-GNSS-Metrics
The IE HA-GNSS-Metrics is included by the target device when high accuracy GNSS positioning metrics associated to a location estimate is provided to the location server. The parameters provided in IE HA-GNSS-Metrics are used as specified for sentence type GGA in [xx] and apply to all GNSSs and types of high accuracy GNSS assistance data.
-- ASN1START

HA-GNSS-Metrics-r17 ::= SEQUENCE {
	nrOfUsedSatellites-r17		INTEGER (0..64),
	hdopi-r17					INTEGER (1..256)   						OPTIONAL,
	pdopi-r17					INTEGER (1..256)   						OPTIONAL,
	age-r17						INTEGER (0..99)    						OPTIONAL,
    fixType-r17					ENUMERATED (carrier-phase-float,
                                            carrier-phase-fix, ...} 	OPTIONAL,
	...
}

-- ASN1STOP

	HA-GNSS-Metrics

	nrOfUsedSatellites
This field specifies number of used GNSS satellites for the location estimate provided by the target device.

	hdopi
This field specifies the horizontal dilution of precision for the location estimate, scale factor 0.1.

	pdopi
This field specifies the 3D position dilution of precision, scale factor 0.1.

	age
This field, if supported by the device, specifies the age of the most recent used assistance data for high accuracy GNSS, scale factor 0.1 second.

	fixType
This field specifies the positioning fix type, based on the positioning fix quality indicators RTK float and RTK fix of [xx]. Specifically
· carrier-phase-float - converged carrier phase integer ambiguity resolution
· carrier-phase-fix - converging carrier phase floating point ambiguity resolution
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–	A-GNSS-RequestLocationInformation
The IE A-GNSS-RequestLocationInformation is used by the location server to request location information from the target device using GNSS.
-- ASN1START

A-GNSS-RequestLocationInformation ::= SEQUENCE {
	gnss-PositioningInstructions		GNSS-PositioningInstructions,
	...
}

-- ASN1STOP
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–	GNSS-PositioningInstructions
The IE GNSS-PositioningInstructions is used to provide GNSS measurement instructions.
-- ASN1START

GNSS-PositioningInstructions ::= SEQUENCE {
	gnss-Methods				GNSS-ID-Bitmap,	
	fineTimeAssistanceMeasReq	BOOLEAN,
	adrMeasReq					BOOLEAN,
	multiFreqMeasReq			BOOLEAN,
	assistanceAvailability		BOOLEAN,
	...,
	[[
		ha-GNSS-Req-r15			ENUMERATED { true }		OPTIONAL	-- Cond UEB
	]] ,
	[[
		ha-GNSS-MetricsReq-r17	ENUMERATED { true }		OPTIONAL	-- Cond UEB
	]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present, need OP, if the locationInformationType is set to locationEstimateRequired, locationEstimatePreferred, or locationMeasurementsPreferred; oltherwise it is not present.



	GNSS-PositioningInstructions field descriptions

	gnssMethods
This field indicates the satellite systems allowed by the location server. This is represented by a bit string in GNSS-ID-Bitmap, with a one‑value at the bit position means the particular GNSS is allowed; a zero‑value means not allowed. The target device shall not request assistance data or report or obtain measurements for systems that are not indicated in this bit map. At least one of the bits in this bit map shall be set to value one.

	fineTimeAssistanceMeasReq
This field indicates whether the target device is requested to report GNSS-network time association. TRUE means requested.

	adrMeasReq
This field indicates whether the target device is requested to include ADR measurements in GNSS-MeasurementList IE or not. TRUE means requested.

	multiFreqMeasReq
This field indicates whether the target device is requested to report measurements on multiple supported GNSS signal types in GNSS-MeasurementList IE or not. TRUE means requested. 

	assistanceAvailability
This field indicates whether the target device may request additional GNSS assistance data from the server. TRUE means allowed and FALSE means not allowed.

	ha-GNSS-Req
This field, if present, indicates that any location estimate provided by the target device should be obtained using high accuracy RTK/PPP methods.

	ha-GNSS-MetricsReq
This field, if present, indicates that any location estimate provided by the target device should be reported with high accuracy GNSS positioning metrics.
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The IE A-GNSS-Provide-Capabilities is used by the target device to indicate its capability to support A-GNSS and to provide its A-GNSS location capabilities (e.g., GNSSs and assistance data supported) to the location server.
-- ASN1START

A-GNSS-ProvideCapabilities ::= SEQUENCE {
	gnss-SupportList			GNSS-SupportList				OPTIONAL,
	assistanceDataSupportList	AssistanceDataSupportList		OPTIONAL,
	locationCoordinateTypes		LocationCoordinateTypes			OPTIONAL,
	velocityTypes				VelocityTypes					OPTIONAL,
	...,
	[[ periodicalReportingNotSupported-r14
								PositioningModes				OPTIONAL,
		idleStateForMeasurements-r14		
								ENUMERATED { required }			OPTIONAL
	]],
	[[ periodicAssistanceData-r15
								BIT STRING { solicited 	 (0),
											 unsolicited (1)	} (SIZE (1..8))		OPTIONAL
	]]
}

GNSS-SupportList ::= SEQUENCE (SIZE(1..16)) OF GNSS-SupportElement

GNSS-SupportElement ::= SEQUENCE {
	gnss-ID							GNSS-ID,
	sbas-IDs						SBAS-IDs					OPTIONAL,	-- Cond GNSS-ID-SBAS
	agnss-Modes						PositioningModes,
	gnss-Signals					GNSS-SignalIDs,
	fta-MeasSupport					SEQUENCE {
										cellTime	AccessTypes,
										mode		PositioningModes,
										...
									}							OPTIONAL,	-- Cond fta
	adr-Support						BOOLEAN,
	velocityMeasurementSupport		BOOLEAN,
	...,
	[[
		adrEnhancementsSupport-r15	ENUMERATED { true }			OPTIONAL,
		ha-gnss-Modes-r15			PositioningModes			OPTIONAL
	]] ,
	[[
		ha-gnss-MetricsSupport-r17	ENUMERATED { true }			OPTIONAL
	]]

}

AssistanceDataSupportList ::= SEQUENCE {
	gnss-CommonAssistanceDataSupport	GNSS-CommonAssistanceDataSupport,
	gnss-GenericAssistanceDataSupport	GNSS-GenericAssistanceDataSupport,
	...
}


-- ASN1STOP

	Conditional presence
	Explanation

	GNSS‑ID‑SBAS
	The field is mandatory present if the GNSS‑ID = sbas; otherwise it is not present.

	fta
	The field is mandatory present if the target device supports the reporting of fine time assistance measurements; otherwise it is not present.



	A-GNSS-ProvideCapabilities field descriptions

	gnss-SupportList
This field specifies the list of GNSS supported by the target device and the target device capabilities associated with each of the supported GNSS. This field shall be present if the gnss-SupportListReq in the A-GNSS -RequestCapabilities IE is set to TRUE and if the target device supports the A-GNSS positioning method. If the IE A-GNSS-Provide-Capabilities is provided unsolicited, this field shall be included if the target device supports the assisted GNSS positioning method.

	gnss-ID
This field specifies the GNSS supported by the target device for which the capabilities in GNSS-SupportElement are provided.

	sbas-IDs
This field specifies the SBAS(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular SBAS is supported; a zero‑value means not supported.

	agnss-Modes
This field specifies the GNSS mode(s) supported by the target device for the GNSS indicated by gnss-ID. This is represented by a bit string, with a one‑value at the bit position means the particular GNSS mode is supported; a zero‑value means not supported.

	gnss-Signals
This field specifies the GNSS signal(s) supported by the target device for the GNSS indicated by gnss-ID. This is represented by a bit string, with a one‑value at the bit position means the particular GNSS signal type is supported; a zero‑value means not supported.

	fta-MeasSupport
This field specifies that the target device is capable of performing fine time assistance measurements (i.e., GNSS‑cellular time association reporting). The cellTime field specifies for which cellular network(s) this capability is supported. This is represented by a bit string, with a one‑value at the bit position means FTA measurements for the specific cellular network time is supported; a zero‑value means not supported. The mode field specifies for which GNSS mode(s) FTA measurements are supported by the target device. This is represented by a bit string, with a one‑value at the bit position means FTA measurements for the GNSS mode is supported; a zero‑value means not supported.

	adr-Support
This field specifies whether the target device supports ADR measurement reporting. TRUE means supported.

	velocityMeasurementSupport
This field specifies whether the target device supports measurement reporting related to velocity. TRUE means supported.

	assistanceDataSupportList
This list defines the assistance data and assistance data choices supported by the target device. This field shall be present if the assistanceDataSupportListReq in the A-GNSS-RequestCapabilities IE is set to TRUE and if the target device supports GNSS assistance data. If the IE A-GNSS-Provide-Capabilities is provided unsolicited, this field shall be included if the target device supports any GNSS assistance data.

	locationCoordinateTypes
This parameter identifies the geographical location coordinate types that a target device supports for GNSS. TRUE indicates that a location coordinate type is supported and FALSE that it is not. This field shall be present if the locationVelocityTypesReq in the A-GNSS-RequestCapabilities IE is set to TRUE and if the target device supports UE-based or standalone GNSS positioning method. If the IE A-GNSS-Provide-Capabilities is provided unsolicited, this field shall be included if the target device supports UE-based or standalone GNSS positioning method.

	velocityTypes
This parameter identifies the velocity types that a target device supports for GNSS. TRUE indicates that a velocity type is supported and FALSE that it is not. FALSE for all velocity types indicates that velocity reporting is not supported. This field shall be present if the locationVelocityTypesReq in the A-GNSS-RequestCapabilities IE is set to TRUE and if the target device supports UE-based or standalone GNSS positioning method. If the IE A-GNSS-Provide-Capabilities is provided unsolicited, this field shall be included if the target device supports UE-based or standalone GNSS positioning method.

	periodicalReportingNotSupported
This field, if present, specifies the positioning modes for which the target device does not support periodicalReporting. This is represented by a bit string, with a one‑value at the bit position means periodicalReporting for the positioning mode is not supported; a zero‑value means supported. If this field is absent, the location server may assume that the target device supports periodicalReporting in CommonIEsRequestLocationInformation for each supported positioning mode.

	idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform GNSS measurements.

	periodicAssistanceData
This field identifies the periodic assistance data delivery procedures supported by the target device. This is represented by a bit string, with a one value at the bit position means the periodic assistance data delivery procedure is supported; a zero value means not supported. Bit 0 (solicited) represents the procedure according to clause 5.2.1a; bit (1) (unsolicited) represents the procedure according to clause 5.2.2a.

	adrEnhancementsSupport
This field, if present, indicates that the target device supports the fields adrMSB, adrSign, adrRMSerror, and delta‑codePhase in IE GNSS-MeasurementList.
This field may only be present if adr-Support is set to TRUE, and shall be absent if adr-Support is set to FALSE.

	ha-gnss-Modes
This field specifies the High-Accuracy GNSS mode(s) supported by the target device for the GNSS indicated by gnss‑ID. This is represented by a bit string, with a one‑value at the bit position means the particular GNSS mode is supported; a zero‑value means not supported.

	ha-gnss-MetricsSupport
This field specifies that high accuracy GNSS positioning metrics are supported by the target device.
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