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[bookmark: _Ref177802497]Introduction
A new work item on "NR Positioning Support" was agreed at RAN#83 [1]. The objectives include:
Define extensions of LPP protocol to support GNSS SSR (PPP-RTK support) based on the “Compact SSR” definitions specified for QZSS [RAN2]
In this contribution we propose the addition of a new Grid Definition message that enables generalization of CLAS [3] beyond the Japan region in the Running CR [2] for 36.355. 

Discussion
In R2-1912519 [4] we propose an IE that defines the atmospheric correction points (grid) to be added into the SSR Gridded Correction message. 
This allows the positions of the correction points used for atmospheric corrections to be broadcast to the receiver in place of the fixed implicit definition contained in CLAS [3].

Text Proposal

--- Start of Change ---
[bookmark: _Toc535104804]–	GNSS-SSR-GriddedCorrection
The IE GNSS-SSR-GriddedCorrection is used by the location server to provide troposphere delay correction, together with the residual part of the STEC corrections.
The parameters provided in IE GNSS-SSR-GriddedCorrection are used as specified for Compact SSR Gridded Correction Message (e.g., message type 4073,9) in [37] and apply to all GNSS.
[bookmark: _Hlk7427230]-- ASN1START

GNSS-SSR-GriddedCorrection-r16 ::= SEQUENCE {
	epochTime-r16								GNSS-SystemTime,
	ssrUpdateInterval-r16						INTEGER (0..15),
	iod-ssr-r16									INTEGER (0..15),
	troposphericDelayQualityIndicator-r16		BIT STRING (SIZE(6))		OPTIONAL, -- Cond Tropo
	gridList-r16					   			GridList-r16,
	ssrCorrectionPoints-r16						SSR-AreaCorrectionPoints-r16,
	...
}

GridList-r16 ::= SEQUENCE (SIZE(1..64)) OF GridElement-r16

GridElement-r16 ::= SEQUENCE {
	tropospericDelayCorrection-r16			TropospericDelayCorrection-r16	OPTIONAL,
	stec-ResidualSatList-r16				STEC-ResidualSatList-r16		OPTIONAL,
	...
}

TropospericDelayCorrection-r16 ::= SEQUENCE {
	tropoHydroStaticVerticalDelay-r16		INTEGER (-256..255),
	tropoWetVerticalDelay-r16				INTEGER (-128..127),
	...
}

STEC-ResidualSatList-r16 ::= SEQUENCE (SIZE(1..64)) OF STEC-ResidualSatElement-r16

STEC-ResidualSatElement-r16 ::= SEQUENCE {
	svID-r16							SV-ID,
	stecResidualCorrection-r16			CHOICE {
					b7-r16					INTEGER (-64..63),
					b16-r16					INTEGER (-32768..32767)
	},
	...
}

SSR-AreaCorrectionPoints-r16 ::= SEQUENCE {
    iod-grid-info-r16					INTEGER (0..15),
	networkID-r16						GNSS-NetworkID-r16,
    pointCoordinates-r16 ::= CHOICE {
    	listOfCoordinates-r16        		ListOfCoordinates-r16,
    	rectangularWithBitmask-r16    		RectangularWithBitmask-r16
	}
}

ListOfCoordinates-r16 ::= SEQUENCE (SIZE(1..64)) OF ListOfCoordinateElements-r16

ListOfCoordinateElements-r16 ::=SEQUENCE {
    latitudeOfCorrectionPoint-r16	INTEGER (-16384..16383),
	longitudeOfCorrectionPoint-r16	INTEGER (-32768..32767)
}

RectangularWithBitmask-r16 ::=SEQUENCE {
    latitudeOfReferencePoint-r16	INTEGER (-16384..16383),
	longitudeOfReferencePoint-r16	INTEGER (-32768..32767)
    numberOfStepsLatitude-r16           INTEGER (0..63),
    numberOfStepsLongitude-r16          INTEGER (0..63),
    gridDirection-r16                   INTEGER (0..1),            OPTIONAL
    stepOfLatitude-r16                  INTEGER (1..512),          OPTIONAL
    stepOfLongitude-r16                 INTEGER (1..1024),         OPTIONAL
    bitmaskOfGrids-r16                  INTEGER (0..
numberOfStepsLatitude-r16* numberOfStepsLongitude-r16),
}

-- ASN1STOP

	Conditional presence
	Explanation

	Tropo
	The field is mandatory present if tropospericDelayCorrection is included in gridList. Otherwise it is not present.



	GNSS-SSR-GriddedCorrection field descriptions

	epochTime
This field specifies the epoch time of the gridded correction data. The gnss-TimeID in GNSS-SystemTime shall be the same as the GNSS-ID in IE GNSS-GenericAssistDataElement. 

	ssrUpdateInterval
This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00 of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure consistent data for a target device. See table Value to SSR Update Interval Relation in IE GNSS‑SSR‑OrbitCorrections.

	iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the SSR generating configuration. 

	troposphericDelayQualityIndicator
This field specifies the quality indicator of the tropospheric delay. The troposphere quality indicator is represented by a combination of CLASS and VALUE. The 3 MSB define the CLASS with a range of 0-7 and the 3 LSB define the VALUE with a range of 0-7. The troposphere quality indicator is computed by:

See Table ‘Relationship between SSR troposphere quality and URA indicator and physical quantity’ below.

	tropoHydroStaticVerticalDelay
This field specifies the variation in the hydro static troposphere vertical delay relative to nominal value. The target device should add the constant nominal value of 2.3 m to calculate the tropospheric hydro-static vertical delay.
Scale factor 0.004 m; range ±1.02 m.

	tropoWetVerticalDelay
This field specifies the variation in the wet troposphere vertical delay relative to nominal value. The target device should add the constant value of 0.252 m to calculate the tropospheric wet (non hydro-static) vertical delay.
Scale factor 0.004 m; range ±0.508 m.

	svID
This field specifies the GNSS satellite for which the STEC residual corrections are provided.

	stecResidualCorrection
This field specifies the STEC residual correction.
Scale factor 0.04 TECU; range ±2.52 TECU (b7) or ±1310.68 TECU (b16).

	networkID
This field provides the network ID

	latitudeOfCorrectionPoint, longitudeOfCorrectionPoint
These fields specify the coordinates of correction point

	latitudeOfReferencePoint, longitudeOfReferencePoint
These fields specify the coordinates of reference point of an array of points

	numberOfStepsLatitude, numberOfStepsLongitude
These fields specify the number of steps for latitude and longitude directions respectively.

	gridDirection
This field specifies the origin and the direction of enumeration of the correction points array. 
0 – the origin is the North-West corner, the sequence is Eastward, then Southward.
1 – the origin is the South-West corner, the sequence is Northward, then Eastward.

	stepOfLatitude, stepOfLongitude
These fields specify the spacing of the correction points for latitude and longitude respectively.

	bitmaskOfGrids
This field specifies the availability of the correction points in array of points. If a specific bit is enabled (set to ‘1’), the correction is available.



--- End of Change ---


Conclusions

Proposal 1: 	Add an IE for the Correction Point Area Definition to the SSR Gridded Atmospheric Correction message. 
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