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6.5.2.2	GNSS Assistance Data Elements
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<Skip Unmodified Changes>
–	GNSS-SSR-STEC-Correction
The IE GNSS-SSR-STEC-Correction is used by the location server to provide ionosphere slant delay correction. The ionosphere slant delay (STEC) consists of the polynomial part provided in GNSS-SSR-STEC-Correction and the residual part provided in GNSS-SSR-GriddedCorrection.
The parameters provided in IE GNSS-SSR-STEC-Correction are used as specified for Compact SSR STEC Correction Messages (e.g., message type 4073,8) in [43] and apply to all GNSSs.
-- ASN1START

GNSS-SSR-STEC-Correction-r16 ::= SEQUENCE {
	epochTime-r16						GNSS-SystemTime,
	ssrUpdateInterval-r16				INTEGER (0..15),
	iod-ssr-r16							INTEGER (0..15),
	correctionPointSetID-r16			INTEGER (0..16383),
	stec-SatList-r16					STEC-SatList-r16,
	...,
	[[
		stec-IntegrityParameters-r17	STEC-IntegrityParameters-r17		OPTIONAL	-- Need OR
	]]
}

STEC-SatList-r16 ::= SEQUENCE (SIZE(1..64)) OF STEC-SatElement-r16

STEC-SatElement-r16 ::= SEQUENCE {
	svID-r16							SV-ID,
	stecQualityIndicator-r16			BIT STRING (SIZE(6)),
	stec-C00-r16						INTEGER (-8192..8191),
	stec-C01-r16						INTEGER (-2048..2047)				OPTIONAL, -- Need ON
	stec-C10-r16						INTEGER (-2048..2047)				OPTIONAL, -- Need ON
	stec-C11-r16						INTEGER (-512..511)					OPTIONAL, -- Need ON
	...
}

-- ASN1STOP

	GNSS-SSR-STEC-Correction field descriptions

	epochTime
This field specifies the epoch time of the STEC 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 of ssrUpdateInterval to SSR Update Interval relation in IE GNSS‑SSR‑OrbitCorrections.

	correctionPointSetID
This field provides the ID of the GNSS-SSR-CorrectionPoints set. The reference point used for the STEC calculations (see NOTE below) is the reference point provided in IE GNSS-SSR-CorrectionPoints with the same correctionPointSetID.

	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. 

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

	stecQualityIndicator
This field specifies SSR STEC quality indicator. The STEC 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. See Table 'Relationship between SSR STEC quality indicator and physical quantity' below.

	stec-C00
This field provides the polynomial coefficient C00 used to define the STEC. as defined in [43]. NOTE
Scale factor 0.05 TECU; range ±409.55 TECU.

	stec-C01
This field provides the polynomial coefficient C01 used to define the STEC as defined in [43]. NOTE
Scale factor 0.02 TECU/deg; range ±40.94 TECU/deg.

	stec-C10
This field provides the polynomial coefficient C10 used to define the STEC as defined in [43]. NOTE
Scale factor 0.02 TECU/deg; range ±40.94 TECU/deg.

	stec-C11
This field provides the polynomial coefficient C11 used to define the STEC as defined in [43]. NOTE
Scale factor 0.02 TECU/deg2; range ±10.22 TECU/deg2.



NOTE:	The polynomial coefficients C00, C01, C10, C11 are used to define the STEC as follows:
	(1)	If only C00 is included in STEC-SatElement:
			Iai = C00.
	(2)	If only C00, C01 and C10 are included in STEC-SatElement:
			Iai = C00 + C01( – 0) +  C10( – 0).
	(3)	If all of C00, C01, C10 and C11 are included in STEC-SatElement:
			Iai = C00 + C01( – 0) + C10( – 0) +C11( – 0) ( – 0).
	Other combinations of C00, C01, C10, C11 than (1)-(3) above are undefined in this version of the spe cification.
	The equations above depend on the latitude  and longitude  of an evaluated point and latitude 0 and longitude 0 of the reference point which is defined in IE GNSS-SSR-CorrectionPoints (referencePointLatitude and referencePointLongitude).
	The mapping from STEC Iai to ionosphere slant delay I (in meters), where f indicates the signal carrier frequency in Hz, is [43] different for pseudo range and carrier phase measurements. For pseudo range:
			

	For carrier-phase range correction, the opposite sign should be applied:




Relationship between SSR STEC quality indicator and physical quantity
	CLASS
	VALUE
	Index
	SSR STEC Quality Indicator Q [TECU]

	7
	7
	63
	33.6664	<	Q

	7
	6
	62
	30.2992	<	Q	≤	33.6664

	7
	5
	61
	26.9319	<	Q	≤	30.2992

	7
	4
	60
	23.5647	<	Q	≤	26.9319

	7
	3
	59
	20.1974	<	Q	≤	23.5647

	7
	2
	58
	16.8301	<	Q	≤	20.1974

	7
	1
	57
	13.4629	<	Q	≤	16.8301

	7
	0
	56
	12.3405	<	Q	≤	13.4629

	6
	7
	55
	11.2180	<	Q	≤	12.3405

	6
	6
	54
	10.0956	<	Q	≤	11.2180

	6
	5
	53
	8.9732		<	Q	≤	10.0956

	6
	4
	52
	7.8508		<	Q	≤	8.9732

	6
	3
	51
	6.7284		<	Q	≤	7.8508

	6
	2
	50
	5.6059		<	Q	≤	6.7284

	6
	1
	49
	4.4835		<	Q	≤	5.6059

	6
	0
	48
	4.1094		<	Q	≤	4.4835

	5
	7
	47
	3.7352		<	Q	≤	4.1094

	5
	6
	46
	3.3611		<	Q	≤	3.7352

	5
	5
	45
	2.9870		<	Q	≤	3.3611

	5
	4
	44
	2.6128		<	Q	≤	2.9870

	5
	3
	43
	2.2387		<	Q	≤	2.6128

	5
	2
	42
	1.8645		<	Q	≤	2.2387

	5
	1
	41
	1.4904		<	Q	≤	1.8645

	5
	0
	40
	1.3657		<	Q	≤	1.4904

	4
	7
	39
	1.2410		<	Q	≤	1.3657

	4
	6
	38
	1.1163		<	Q	≤	1.2410

	4
	5
	37
	0.9915		<	Q	≤	1.1163

	4
	4
	36
	0.8668		<	Q	≤	0.9915

	4
	3
	35
	0.7421		<	Q	≤	0.8668

	4
	2
	34
	0.6174		<	Q	≤	0.7421

	4
	1
	33
	0.4927		<	Q	≤	0.6174

	4
	0
	32
	0.4511		<	Q	≤	0.4927

	3
	7
	31
	0.4096		<	Q	≤	0.4511

	3
	6
	30
	0.3680		<	Q	≤	0.4096

	3
	5
	29
	0.3264		<	Q	≤	0.3680

	3
	4
	28
	0.2848		<	Q	≤	0.3264

	3
	3
	27
	0.2433		<	Q	≤	0.2848

	3
	2
	26
	0.2017		<	Q	≤	0.2433

	3
	1
	25
	0.1601		<	Q	≤	0.2017

	3
	0
	24
	0.1463		<	Q	≤	0.1601

	2
	7
	23
	0.1324		<	Q	≤	0.1463

	2
	6
	22
	0.1186		<	Q	≤	0.1324

	2
	5
	21
	0.1047		<	Q	≤	0.1186

	2
	4
	20
	0.0908		<	Q	≤	0.1047

	2
	3
	19
	0.0770		<	Q	≤	0.0908

	2
	2
	18
	0.0631		<	Q	≤	0.0770

	2
	1
	17
	0.0493		<	Q	≤	0.0631

	2
	0
	16
	0.0447		<	Q	≤	0.0493

	1
	7
	15
	0.0400		<	Q	≤	0.0447

	1
	6
	14
	0.0354		<	Q	≤	0.0400

	1
	5
	13
	0.0308		<	Q	≤	0.0354

	1
	4
	12
	0.0262		<	Q	≤	0.0308

	1
	3
	11
	0.0216		<	Q	≤	0.0262

	1
	2
	10
	0.0169		<	Q	≤	0.0216

	1
	1
	9
	0.0123		<	Q	≤	0.0169

	1
	0
	8
	0.0108		<	Q	≤	0.0123

	0
	7
	7
	0.0092		<	Q	≤	0.0108

	0
	6
	6
	0.0077		<	Q	≤	0.0092

	0
	5
	5
	0.0062		<	Q	≤	0.0077

	0
	4
	4
	0.0046		<	Q	≤	0.0062

	0
	3
	3
	0.0031		<	Q	≤	0.0046

	0
	2
	2
	0.0015		<	Q	≤	0.0031

	0
	1
	1
	Q	≤	0.0015

	0
	0
	0
	undefined/unknown




–	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 [43] and apply to all GNSSs.
-- 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
	correctionPointSetID-r16					INTEGER (0..16383),
	gridList-r16								GridList-r16,
	...
}

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

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

TropospericDelayCorrection-r16 ::= SEQUENCE {
	tropoHydroStaticVerticalDelay-r16		INTEGER (-256..255),
	tropoWetVerticalDelay-r16				INTEGER (-128..127),
	...,
	[[
		tropoDelayResidualAbsQualityIndicator-r16	BIT STRING (SIZE(5))	OPTIONAL,
		tropoDelayResidualNegQualityIndicator-r16	NULL					OPTIONAL
	]]

}

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)
	},
	...,
	[[
		stecResidualAbsQualityIndicator-r16		BIT STRING (SIZE(5))	OPTIONAL,
		stecResidualNegQualityIndicator-r16		NULL					OPTIONAL
	]]
}

-- 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 of ssrUpdateInterval 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.

	tropoDelayResidualAbsQualityIndicator
This field specifies SSR Tropospheric delay residual quality indicator absolute value and it corresponds to index 0-31 of the Table ' Relationship between SSR troposphere quality and URA indicator and physical quantity ' above. The sign of the SSR Tropospheric delay residual quality indicator is provided by the tropoDelayNegResidualQualityIndicator field

	tropoDelayResidualNegQualityIndicator
This field, if present, indicates that the SSR Tropospheric delay Residual Quality Indicator is negative; otherwise it is positive. 

	correctionPointSetID
This field provides the ID of the GNSS-SSR-CorrectionPoints set. The GNSS-SSR-GriddedCorrection are valid for the correction points provided in IE GNSS-SSR-CorrectionPoints with the same correctionPointSetID.

	gridList
This field provides the troposphere delay correction together with the residual part of the STEC corrections for up to 64 correction points defined in IE GNSS-SSR-CorrectionPoints.
If the IE GNSS-SSR-CorrectionPoints, which belongs to the correctionPointSetID, includes the listOfCorrectionPoints, the gridList includes the same number of entries, and listed in the same order, as in the listOfCorrectionPoints.
If the IE GNSS-SSR-CorrectionPoints, which belongs to this correctionPointSetID, includes the arrayOfCorrectionPoints the gridList includes the same number of entries, and listed in the same order, as defined by the enabled bits in the bitmaskOfGrids.

	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. For vertical to slant delay translation and grid interpolation based on user’s rough position, see NOTE.

	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. For vertical to slant delay translation and grid interpolation based on user’s rough position, see NOTE.

	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). For grid interpolation based on user’s rough position and mapping to delay, see NOTE.

	stecResidualAbsQualityIndicator
This field specifies SSR STEC residual quality indicator absolute value and it corresponds to index 0-31 of the Table 'Relationship between SSR STEC quality indicator and physical quantity' above. The sign of the SSR STEC residual quality indicator is provided by the stecNegResidualQualityIndicator field

	stecResidualNegQualityIndicator
This field, if present, indicates that the STEC Residual Quality Indicator is negative; otherwise it is positive. 



NOTE:	The troposphere vertical delay is provided by the assistance data as the two components wet and dry delays per grid point in the grid, and [xx] describes how each troposphere vertical delay is translated to the corresponding troposphere slant delay.
	The mapping from STEC Iaik to ionosphere slant delay Ik (in meters), where f indicates the signal carrier frequency in Hz, is [43] different for pseudo range and carrier phase measurements. For pseudo range:
			

	For carrier-phase range correction, the opposite sign should be applied:

The troposphere and/or ionosphere slant delay at the device position is computed by interpolating or extrapolating the slant delay X (ionosphere or troposphere delay) from grid points of the grid. An example interpolation method is the bilinear method defined in the data filed DF212 of the applicable document [30]. The following equation to determine is to be utilized for interpolation slant delays Xk with N equal to three to four nearest grid points. The weighting coefficient 𝑊𝑘 for each grid is computed depending on the distance between user’s rough position and the grid point positions.


 

Relationship between SSR troposphere quality and URA indicator and physical quantity
	CLASS
	VALUE
	Index
	SSR troposphere quality indicator
and SSR URA Q [mm]

	7
	7
	63
		5466.50	<	Q

	7
	6
	62
		4919.75	<	Q	≤	5466.50

	7
	5
	61
		4373.75	<	Q	≤	4919.75

	7
	4
	60
		3826.25	<	Q	≤	4373.00

	7
	3
	59
		3279.50	<	Q	≤	3826.25

	7
	2
	58
		2732.75	<	Q	≤	3279.50

	7
	1
	57
		2186.00	<	Q	≤	2732.75

	7
	0
	56
		2003.75	<	Q	≤	2186.00

	6
	7
	55
		1821.50	<	Q	≤	2003.75

	6
	6
	54
		1639.25	<	Q	≤	1821.50

	6
	5
	53
		1457.00	<	Q	≤	1639.25

	6
	4
	52
		1274.75	<	Q	≤	1457.00

	6
	3
	51
		1092.50	<	Q	≤	1274.75

	6
	2
	50
		910.25		<	Q	≤	1092.50

	6
	1
	49
		728.00		<	Q	≤	910.25

	6
	0
	48
		667.25		<	Q	≤	728.00

	5
	7
	47
		606.50		<	Q	≤	667.25

	5
	6
	46
		545.75		<	Q	≤	606.50

	5
	5
	45
		485.00		<	Q	≤	545.75

	5
	4
	44
		424.25		<	Q	≤	485.00

	5
	3
	43
		363.50		<	Q	≤	425.25

	5
	2
	42
		302.75		<	Q	≤	363.50

	5
	1
	41
		242.00		<	Q	≤	302.75

	5
	0
	40
		221.75		<	Q	≤	242.00

	4
	7
	39
		201.50		<	Q	≤	221.75

	4
	6
	38
		181.25		<	Q	≤	201.50

	4
	5
	37
		161.00		<	Q	≤	181.25

	4
	4
	36
		140.75		<	Q	≤	161.00

	4
	3
	35
		120.50		<	Q	≤	140.75

	4
	2
	34
		100.25		<	Q	≤	120.50

	4
	1
	33
		80.00		<	Q	≤	100.25

	4
	0
	32
		73.25		<	Q	≤	80.00

	3
	7
	31
		66.50		<	Q	≤	73.25

	3
	6
	30
		59.75		<	Q	≤	66.50

	3
	5
	29
		53.00		<	Q	≤	59.75

	3
	4
	28
		46.25		<	Q	≤	53.00

	3
	3
	27
		39.50		<	Q	≤	46.25

	3
	2
	26
		32.75		<	Q	≤	39.50

	3
	1
	25
		26.00		<	Q	≤	32.75

	3
	0
	24
		23.75		<	Q	≤	26.00

	2
	7
	23
		21.50		<	Q	≤	23.75

	2
	6
	22
		19.25		<	Q	≤	21.50

	2
	5
	21
		17.00		<	Q	≤	19.25

	2
	4
	20
		14.75		<	Q	≤	17.00

	2
	3
	19
		12.50		<	Q	≤	14.75

	2
	2
	18
		10.25		<	Q	≤	12.50

	2
	1
	17
		8.00		<	Q	≤	10.25

	2
	0
	16
		7.25		<	Q	≤	8.00

	1
	7
	15
		6.50		<	Q	≤	7.25

	1
	6
	14
		5.75		<	Q	≤	6.50

	1
	5
	13
		5.00		<	Q	≤	5.75

	1
	4
	12
		4.25		<	Q	≤	5.00

	1
	3
	11
		3.50		<	Q	≤	4.25

	1
	2
	10
		2.75		<	Q	≤	3.50

	1
	1
	9
		2.00		<	Q	≤	2.75

	1
	0
	8
		1.75		<	Q	≤	2.00

	0
	7
	7
		1.50		<	Q	≤	1.75

	0
	6
	6
		1.25		<	Q	≤	1.50

	0
	5
	5
		1.00		<	Q	≤	1.25

	0
	4
	4
		0.75		<	Q	≤	1.00

	0
	3
	3
		0.50		<	Q	≤	0.75

	0
	2
	2
		0.25		<	Q	≤	0.50

	0
	1
	1
						Q	≤	0.25

	0
	0
	0
			undefined/unknown
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<Skip Unmodified Changes>
–	GNSS-SSR-GriddedCorrectionSupport
-- ASN1START

GNSS-SSR-GriddedCorrectionSupport-r16 ::=	SEQUENCE {
	...,
	[[
	griddedTropoIonoResidualQualitySup-r16		ENUMERATED { supported }			OPTIONAL
	]]
}

-- ASN1STOP

	GNSS-SSR-GriddedCorrectionSupport field descriptions

	griddedTropoIonoResidualQualitySup 
This field, if present, indicates that the target device supports the residual troposphere delay and ionosphere correction residual quality IEs tropoDelayResidualAbsQualityIndicator, tropoDelayResidualNegQualityIndicator, stecResidualAbsQualityIndicator and stecResidualNegQualityIndicator
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