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Beginning of changes
[bookmark: _Toc486025891][bookmark: _Toc486025926][bookmark: _Hlk494208422]6.5.2.6	GNSS Location Information Elements
[bookmark: _Toc486025892]–	GNSS-SignalMeasurementInformation
	<Skip Unmodified changes>
[bookmark: _Toc486025894]–	GNSS-MeasurementList
The IE GNSS-MeasurementList is used by the target device to provide measurements of code phase, Doppler, C/No and optionally accumulated carrier phase, also called accumulated deltarange (ADR).
-- ASN1START

GNSS-MeasurementList  ::= SEQUENCE (SIZE(1..16)) OF GNSS-MeasurementForOneGNSS

GNSS-MeasurementForOneGNSS ::= SEQUENCE {
	gnss-ID					GNSS-ID,
	gnss-SgnMeasList 		GNSS-SgnMeasList,
	...
}

GNSS-SgnMeasList ::= SEQUENCE (SIZE(1..8)) OF GNSS-SgnMeasElement

GNSS-SgnMeasElement ::= SEQUENCE {
	gnss-SignalID			GNSS-SignalID,
	gnss-CodePhaseAmbiguity	INTEGER (0..127)		OPTIONAL,
	gnss-SatMeasList 		GNSS-SatMeasList,
	...
}

GNSS-SatMeasList ::= SEQUENCE (SIZE(1..64)) OF GNSS-SatMeasElement

GNSS-SatMeasElement ::= SEQUENCE {
	svID 				SV-ID,
	cNo 				INTEGER (0..63),
	mpathDet 			ENUMERATED {notMeasured (0), low (1), medium (2), high (3), ...},
	carrierQualityInd 	INTEGER (0..3) 				OPTIONAL, 	 
	codePhase 			INTEGER (0..2097151),
	integerCodePhase 	INTEGER (0..127) 			OPTIONAL,
	codePhaseRMSError 	INTEGER (0..63), 						 
	doppler 			INTEGER (-32768..32767) 	OPTIONAL,
	adr 				INTEGER (0..33554431) 		OPTIONAL,
	...,
	[[	adr-Ext-v15xy			INTEGER (0..15) 			OPTIONAL,
		adrRMSerror-r15			INTEGER (0..127) 			OPTIONAL,
		adrSign-r15				BOOLEAN						OPTIONAL,
		codePhase-delta-r15		INTEGER (0..7)				OPTIONAL
	]]

	
}

-- ASN1STOP

	GNSS-MeasurementList field descriptions

	gnss-ID
This field identifies the GNSS constellation on which the GNSS signal measurements were measured. Measurement information for up to 16 GNSSs can be included.

	gnss-SgnMeasList
This list provides GNSS signal measurement information for up to 8 GNSS signal types per GNSS.

	gnss-SignalID
This field identifies the signal on which GNSS signal measurement parameters were measured. 

	gnss-CodePhaseAmbiguity
This field provides the ambiguity of the code phase measurement. It is given in units of milli-seconds in the range between between 0 and 127 milli-seconds.
The total code phase for a satellite k (Satk) is given modulo this gnss-CodePhaseAmbiguity and is reconstructed with: 
Code_Phase_Tot(Satk) = codePhase(Satk) + integerCodePhase(Satk) + n * gnss-CodePhaseAmbiguity, n= 0,1,2,...
If there is no code phase ambiguity, the gnss-CodePhaseAmbiguity shall be set to 0.
The field is optional. If gnss-CodePhaseAmbiguity is absent, the default value is 1 milli-second.

	gnss-SatMeasList
This list provides GNSS signal measurement information for up to 64 GNSS satellites.

	svID
This field identifies the satellite on which the GNSS signal measurements were measured.

	cNo
This field provides an estimate of the carrier‑to‑noise ratio of the received signal from the particular satellite. The target device shall set this field to the value of the satellite C/N0, as referenced to the antenna connector, in units of 1 dB‑Hz, in the range from 0 to 63 dB‑Hz.
Scale factor 1 dB‑Hz.

	mpathDet
This field contains the multipath indicator value, defined in the table Value of mpathDet to Multipath Indication relation below.

	carrierQualityInd
This field indicates the quality of a carrier phase measurement. The LSB indicates the data polarity, that is, if the data from a specific satellite is received inverted, this is indicated by setting the LSB value to ‘1’. In the case the data is not inverted, the LSB is set to ‘0’. The MSB indicates if accumulation of the carrier phase has been continuous, that is, without cycle slips since the previous measurement report. If the carrier phase accumulation has been continuous, the MSB value is set to ‘1X’. Otherwise, the MSB is set to ‘0X’.
This field is optional but shall be included if the adr field is included. See table Bit toPolarity Indication relation below.

	codePhase
This field contains the whole and fractional value of the code-phase measurement made by the target device for the particular satellite signal at the time of measurement in the units of ms. GNSS specific code phase measurements (e.g. chips) are converted into unit of ms by dividing the measurements by the nominal values of the measured signal chipping rate.
Scale factor 2-21 milli‑seconds, in the range from 0 to (1-2-21) milli‑seconds.

	integerCodePhase
This field indicates the integer milli‑second part of the code phase that is expressed modulo the gnss-CodePhaseAmbiguity.  The value of the ambiguity is given in the gnss-CodePhaseAmbiguity field.
The integerCodePhase is optional. If integerCodePhase is absent, the default value is 0 milli-second.
Scale factor 1 milli-second, in the range from 0 to 127 milli‑seconds.

	codePhaseRMSError
This field contains the pseudorange RMS error value. This parameter is specified according to a floating-point representation shown in the table below.

	doppler
This field contains the Doppler measured by the target device for the particular satellite signal. This information can be used to compute the 3-D velocity of the target device. Doppler measurements are converted into unit of m/s by multiplying the Doppler measurement in Hz by the nominal wavelength of the measured signal.
Scale factor 0.04 meter/seconds. This field is optional, but shall be included, if the velocityRequest in CommonIEsRequestLocationInformation is set to TRUE.

	Adr
This field contains the ADR measurement measured by the target device for the particular satellite signal. This information can be used to compute the 3-D velocity or high-accuracy position of the target device. ADR measurements are converted into units of meter by multiplying the ADR measurement by the nominal wavelength of the measured signal.
Scale factor 2-10 meters, in the range from 0 to 32767.5 meters. This field is optional, but shall be included, if the adrMeasReq in GNSS-PositioningInstructions  is set to TRUE and if ADR measurements are supported by the target device (i.e., adr-Support is set to TRUE in A-GNSS-ProvideCapabilities).

	adr-Ext
This field extends the range of ADR measurement measured by the target device for the particular satellite signal. To represent values larger than 33554431, both adr-Ext and adr shall be used together, while adr-Ext represent the most significant bits of the measurement. New value = adr-Ext*33554432 + adr. For instance, to represent 33554439, adr-Ext will have value 1 and adr will have value 7.  With this extension, the ADR measurement report is enhanced from 25-bits (adr) to 29-bits (adr + adr-Ext), while the resolution is kept as 2-10 meters. This field is optional, but shall be included, if the adr-Ext-Support is set to TRUE in A-GNSS-ProvideCapabilities).  

	adrRMSerror
This field contains the pseudorange RMS error value for adr. This parameter is specified according to a floating-point representation shown in the table below.

	adrSign
This field allows adr sign to have the full range of carrier phase measurement direction.

	codePhase-delta
This field allows finer resolution of codephase measurement. I addition to a reference quantity based on codePhase, capable target devices can report a relative quantity codePhase-delta, in which case the codephase measurement is represented by the sum of CodePhase and CodePhase-delta. The resolution of CodePhase-delta is 2^(-24) ms. 




Value of mpathDet to Multipath Indication relation
	Value of mpathDet
	Multipath Indication

	00
	Not measured

	01
	Low, MP error < 5m

	10
	Medium, 5m < MP error < 43m

	11
	High, MP error > 43m



Bit toPolarity Indication relation
	Value
	Polarity Indication

	0
	Data Direct, carrier phase not continuous

	1
	Data Inverted, carrier phase not continuous

	2
	Data Direct, carrier phase continuous

	3
	Data Inverted, carrier phase continuous



floating-point representation
	Index
	Mantissa
	Exponent
	Floating-Point value, xi
	Pseudorange value, P

	0
	000
	000
	0.5
	P < 0.5

	1
	001
	000
	0.5625
	0.5 <= P < 0.5625

	I
	x
	Y
	0.5 * (1 + x/8) * 2y
	xi-1 <= P < xi

	62
	110
	111
	112
	104 <= P < 112

	63
	111
	111
	--
	112 <= P



codePhase_delta Mapping
	Reported Relative Quantity Value
	Measured Relative Quantity Value, [image: cid:image001.png@01D337AE.4822BE30]
	Unit

	codePhase_delta_0
	0
	2^(-24) ms

	codePhase_delta_1
	1
	2^(-24) ms

	codePhase_delta_2
	2
	2^(-24) ms

	codePhase_delta_3
	3
	2^(-24) ms

	codePhase_delta_4
	4
	2^(-24) ms

	codePhase_delta_5
	5
	2^(-24) ms

	codePhase_delta_6
	6
	2^(-24) ms

	codePhase_delta_7
	7
	2^(-24) ms



Next Change

[bookmark: _Toc494150562]6.5.2.9	GNSS Capability Information
[bookmark: _Toc494150563]–	A-GNSS-ProvideCapabilities
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
	]]
}

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,
	...,
	[[
		adr-Ext-Support-v15xy		BOOLEAN 			        OPTIONAL  -- Cond adr
    ]]
}

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.

	adr
	The field is mandatory present if the target device supports the reporting extended adr reporting format, 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.

	adr-Ext-Support
This field specifies whether the target device supports ADR measurement reporting extension. 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.




Next Change
6.5.2.13	Common GNSS Information Elements
[bookmark: _Toc486025927]–	GNSS-ID
<Skip Unmodified changes>


GNSS-SignalID
The IE GNSS-SignalID is used to indicate a specific GNSS signal type. The interpretation of GNSS-SignalID depends on the GNSS‑ID.
-- ASN1START

GNSS-SignalID	::= SEQUENCE { 
	gnss-SignalID				INTEGER (0 .. 7),
	...,
	gnss-SignalID-Ext-v15xy		INTEGER (0 .. 31)
}

-- ASN1STOP

	GNSS-SignalID field descriptions

	gnss-SignalID
This field specifies a particular GNSS signal. The interpretation of gnss-SignalID depends on the GNSS‑ID and is as shown in the table System to Value & Explanation relation below.

	gnss-SignalID-Ext
This field extends the GNSS signal for the adoption of RTCM standard in 3gpp. The detailed mapping table is FFS.



System to Value & Explanation relation
	System
	Value
	Explanation

	GPS
	0
	GPS L1 C/A

	
	1
	GPS L1C

	
	2
	GPS L2C

	
	3
	GPS L5

	
	4-7
	Reserved

	SBAS
	0
	L1

	
	1-7
	Reserved

	QZSS
	0
	QZS-L1

	
	1
	QZS-L1C

	
	2
	QZS-L2C

	
	3
	QZS-L5

	
	4-7
	Reserved

	GLONASS
	0
	GLONASS G1

	
	1
	GLONASS G2

	
	2
	GLONASS G3

	
	3-7
	Reserved

	Galileo
	0
	Galileo E1

	
	1
	Galileo E5A

	
	2
	Galileo E5B

	
	3
	Galileo E6

	
	4
	Galileo E5A + E5B

	
	5-7
	Reserved

	BDS
	0
	B1I

	
	1-7
	Reserved




End of changes
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