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	Reason for change:
	The SSR orbit corrections are relative to broadcasted Ephemeris and should be provided for GNSS Type Galileo to ensure that there is no ambiguity with the clock correction reference, since Galileo has both F/NAV and I/NAV messages. 

For the SSR clock correction, the following is specified:

The target device may use the SSR-ClockCorrectionList to compute a clock correction to be applied to the broadcast satellite clock parameters, identified by iod of corresponding GNSS-SSR-OrbitCorrections.

Therefore, the Note 2 for GNSS-SSR-OrbitCorrections has to sort of the ambiguity for Galileo.

	
	

	Summary of change:
	Note 2 for GNSS-SSR-OrbitCorrections have been updated to include Galileo I/NAV

The tropospheric changes are: 
· Conditional presence of the tropospheric delay corrections of the GNSS-SSR-GriddedCorrection introduced
· Clarifying text describing the applicability of the tropospheric delay corrections applicability to all


Impact Analysis, orbit corrections
Impacted 5G architecture options: NR SA, (NG)EN-DC, NE-DC,NR-DC 

Impacted functionality:

GNSS SSR Clock Corrections

Inter-operability:
If NW implements the CR and UE does not
· UE may not be able to apply SSR clock corrections for GNSS Type Galileo, which may result in positioning error
If UE implements the CR and NW does not
· UE may apply the clock corrections with reference to I/NAV, while the network may provide clock corrections with reference to F/NAV signal.

Impact Analysis, tropospheric correction
Impacted 5G architecture options: NR SA, (NG)EN-DC, NE-DC,NR-DC 

Impacted functionality:

GNSS SSR Gridded Corrections

Inter-operability:
If NW implements the CR and UE does not
· UE interprets the AD as without the CR, i.e. AD applicable only to the associated constellation, which may result in positioning error
If UE implements the CR and NW does not
UE interprets the AD correctly if tropospheric delay corrections is provided only for one constellation

	
	

	Consequences if not approved:
	Incomplete specification and missing behaviour. The standard may not fully support GNSS types Galileo. The standard is not fully supporting tropospheric delay corrections.
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Beginning of Changes
[bookmark: _Toc27765224][bookmark: _Toc37680903][bookmark: _Toc46486474][bookmark: _Toc52546819][bookmark: _Toc52547349][bookmark: _Toc52547879][bookmark: _Toc52548409][bookmark: _Toc109215407][bookmark: _Toc46486422][bookmark: _Toc52546767][bookmark: _Toc52547297][bookmark: _Toc52547827][bookmark: _Toc52548357][bookmark: _Toc109215347]6.5.2.2	GNSS Assistance Data Elements
[bookmark: _Toc27765225][bookmark: _Toc37680904][bookmark: _Toc46486475][bookmark: _Toc52546820][bookmark: _Toc52547350][bookmark: _Toc52547880][bookmark: _Toc52548410][bookmark: _Toc109215408]–	GNSS-ReferenceTime
<Skip Unmodified Changes>
–	GNSS-SSR-OrbitCorrections
The IE GNSS-SSR-OrbitCorrections is used by the location server to provide radial, along-track and cross-track orbit corrections. The target device may use the SSR-OrbitCorrectionList to compute a satellite position correction to be combined with the satellite position calculated from broadcast ephemeris.
The parameters provided in IE GNSS-SSR-OrbitCorrections are used as specified for SSR Clock Messages (e.g., message type 1057 and 1063) in [30] and apply to all GNSSs.
-- ASN1START

GNSS-SSR-OrbitCorrections-r15 ::= SEQUENCE {
	epochTime-r15						GNSS-SystemTime,
	ssrUpdateInterval-r15				INTEGER (0..15),
	satelliteReferenceDatum-r15			ENUMERATED { itrf, regional, ... },
	iod-ssr-r15							INTEGER (0..15),
	ssr-OrbitCorrectionList-r15			SSR-OrbitCorrectionList-r15,
	...
}

SSR-OrbitCorrectionList-r15 ::= SEQUENCE (SIZE(1..64)) OF SSR-OrbitCorrectionSatelliteElement-r15

SSR-OrbitCorrectionSatelliteElement-r15 ::= SEQUENCE {
	svID-r15							SV-ID,
	iod-r15								BIT STRING (SIZE(11)),
	delta-radial-r15					INTEGER (-2097152..2097151),
	delta-AlongTrack-r15				INTEGER (-524288..524287),
	delta-CrossTrack-r15				INTEGER (-524288..524287),
	dot-delta-radial-r15				INTEGER (-1048576..1048575)		OPTIONAL, -- Need ON
	dot-delta-AlongTrack-r15			INTEGER (-262144..262143) 		OPTIONAL, -- Need ON
	dot-delta-CrossTrack-r15			INTEGER (-262144..262143) 		OPTIONAL, -- Need ON
	...
}

-- ASN1STOP


	GNSS-SSR-OrbitCorrections field descriptions

	epochTime
This field specifies the epoch time of the orbit corrections. 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 below. NOTE 1.

	satelliteReferenceDatum
This field specifies the satellite refence datum for the orbit corrections.

	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 satellite for which the orbit corrections are provided.

	iod
This field specifies the IOD value of the broadcast ephemeris for which the orbit corrections are valid (see IE GNSS‑NavigationModel). NOTE 2.

	delta-radial
This field specifies the radial orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.1 mm; range ±209.7151 m.

	delta-AlongTrack
This field specifies the along-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.4 mm; range ±209.7148 m.

	delta-CrossTrack
This field specifies the cross-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.4 mm; range ±209.7148 m.

	dot-delta-radial
This field specifies the velocity of radial orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.001 mm/s; range ±1.048575 m/s.

	dot-delta-AlongTrack
This field specifies the velocity of along-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.004 mm/s; range ±1.048572 m/s.

	dot-delta-CrossTrack
This field specifies the velocity of cross-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.004 mm/s; range ±1.048572 m/s.



NOTE 1: 	The update intervals are aligned to the GPS time scale for all GNSSs in order to allow synchronous operation for multiple GNSS services. This means that the update intervals may not be aligned to the beginning of the day for another GNSS. Due to the leap seconds, this is generally the case for GLONASS.
NOTE 2:	In the cases that gnss-ID indicates 'gps', or 'qzss', galileo, the iod refers to the NAV specific broadcast ephemeris (GPS L1 C/A, or QZSS QZS-L1 C/A, Galileo I/NAV, respectively, in table GNSS to iod Bit String(11) relation in IE GNSS‑NavigationModel).
NOTE 3: 	The reference time t0 is epochTime + ½ × ssrUpdateInterval. The reference time t0 for ssrUpdateInterval '0' is epochTime.
Value of ssrUpdateInterval to SSR Update Interval relation
	Value of ssrUpdateInterval
	SSR Update Interval

	0
	1 second

	1
	2 seconds

	2
	5 seconds

	3
	10 seconds

	4
	15 seconds

	5
	30 seconds

	6
	60 seconds

	7
	120 seconds

	8
	240 seconds

	9
	300 seconds

	10
	600 seconds

	11
	900 seconds

	12
	1800 seconds

	13
	3600 seconds

	14
	7200 seconds

	15
	10800 seconds




<Skip Unmodified Changes>
[bookmark: _Toc37680968][bookmark: _Toc46486540][bookmark: _Toc52546885][bookmark: _Toc52547415][bookmark: _Toc52547945][bookmark: _Toc52548475][bookmark: _Toc115730217]–	GNSS-SSR-GriddedCorrection
[bookmark: _Hlk23624996][bookmark: _Hlk23624848]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, where the troposphere delay correction is provided for one GNSS and valid for all other GNSSs.
[bookmark: _Hlk7427230]-- ASN1START

[bookmark: _Hlk23625147]GNSS-SSR-GriddedCorrection-r16 ::= SEQUENCE {
	epochTime-r16								GNSS-SystemTime,
	ssrUpdateInterval-r16						INTEGER (0..15),
[bookmark: _Hlk23625053]	iod-ssr-r16									INTEGER (0..15),
	troposphericDelayQualityIndicator-r16		BIT STRING (SIZE(6))		OPTIONAL, -- Cond Tropo
[bookmark: _Hlk23624931]	correctionPointSetID-r16					INTEGER (0..16383),
	gridList-r16								GridList-r16,
	...
}

[bookmark: _Hlk20828209]GridList-r16 ::= SEQUENCE (SIZE(1..64)) OF GridElement-r16

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

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)
	},
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

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

	NotProvidedForOther
	This field is not present if the tropospericDelayCorrection is provided for another GNSS in the same epoch



	[bookmark: _Hlk20828305]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.

	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.

	tropospericDelayCorrection
This field specifies information element with the troposphere vertical delay components. It is only provided with at most one GNSS constellation, and if provided it is valid for all GNSS constellations. If it is provided with a different GNSS constellation the field is not provided with other GNSS constellations for the same epoch.

	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.

	[bookmark: _Hlk20828283]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).



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




End of Changes

