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6.5.2.2	GNSS Assistance Data Elements
[bookmark: _Toc12618308][bookmark: _Toc14967454]–	GNSS-IonosphericModel
The IE GNSS-IonosphericModel is used by the location server to provide parameters to model the propagation delay of the GNSS signals through the ionosphere. Proper use of these fields allows a single‑frequency GNSS receiver to remove parts of the ionospheric delay from the pseudorange measurements. Two Ionospheric Models are supported: The Klobuchar model as defined in [4], and the NeQuick model as defined in [8].
-- ASN1START

GNSS-IonosphericModel ::= SEQUENCE {
	klobucharModel			KlobucharModelParameter		OPTIONAL,	-- Need ON
	neQuickModel			NeQuickModelParameter		OPTIONAL,	-- Need ON
	...,
	[[
		bds-klobucharModel-r16		BDS-KlobucharModel-r16	OPTIONAL	-- Cond	B1C
	]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	B1C
	The field is optionally present, need ON, if GNSS-SignalID is b1c; otherwise it is not present.
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–	KlobucharModelParameter
-- ASN1START

KlobucharModelParameter ::= SEQUENCE {
	dataID			BIT STRING (SIZE (2)),
	alfa0			INTEGER (-128..127),
	alfa1			INTEGER (-128..127),
	alfa2			INTEGER (-128..127),
	alfa3			INTEGER (-128..127),
	beta0			INTEGER (-128..127),
	beta1			INTEGER (-128..127),
	beta2			INTEGER (-128..127),
	beta3			INTEGER (-128..127),
	...
}

-- ASN1STOP

	KlobucharModelParamater field descriptions

	dataID
When dataID has the value ′11′ it indicates that the parameters have been generated by QZSS, and the parameters have been specialized and are applicable within the area defined in [7]. When dataID has the value ′01′ it indicates that the parameters have been generated by BDS-2 B1I, and UE shall use these parameters according to the description given in 5.2.4.7 in [23]. When dataID has the value ′00′ it indicates the parameters are applicable worldwide [4], [7]. All other values for dataID are reserved.

	alpha0
This field specifies the 0 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2-30 seconds.

	alpha1
This field specifies the 1 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2-27 seconds/semi-circle.

	alpha2
This field specifies the 2 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2-24 seconds/semi-circle2.

	alpha3
This field specifies the 3 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2-24 seconds/semi-circle3.

	beta0
This field specifies the 0 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 211 seconds.

	beta1
This field specifies the 1 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 214 seconds/semi-circle.

	beta2
This field specifies the 2 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 216 seconds/semi-circle2.

	beta3
This field specifies the 3 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 216 seconds/semi-circle3.



[bookmark: _Toc14967456]–	BDS-KlobucharModel
-- ASN1START

BDS-KlobucharModel-r16::= CHOICE {
	bds-klobucharModel-r16			BDS-KModelParameter-r16,
	spare1	NULL	
}

[bookmark: OLE_LINK29][bookmark: OLE_LINK30]BDS-KModelParameter-r16::= SEQUENCE {
	dataID-r16			BIT STRING (SIZE (2)),
	alfa1-r16			INTEGER (0..1023),
	alfa2-r16			INTEGER (-128..127),
	alfa3-r16			INTEGER (0..255),
	alfa4-r16			INTEGER (0..255),
	alfa5-r16			INTEGER (0..255),
	alfa6-r16			INTEGER (-128..127),
	alfa7-r16			INTEGER (-128..127),
	alfa8-r16			INTEGER (-128..127),
	alfa9-r16			INTEGER (-128..127),	
...
}

-- ASN1STOP

	BDS-KModelParameter field descriptions

	dataID
When dataID has the value ′01′ it indicates that the parameters have been generated by BDS-3 B1C, and UE shall use these parameters according to the description given in 7.8.1 in [xx]. All other values for dataID are reserved.

	alfa1
This field specifies the 1 parameter of the Klobuchar model, as specified in [xx].
Scale factor 2-3 TECu.

	alfa2
This field specifies the 2 parameter of the Klobuchar model, as specified in [xx].
Scale factor 2-3 TECu.

	alfa3
This field specifies the 3 parameter of the Klobuchar model, as specified in [xx].
Scale factor 2-3 TECu.

	[bookmark: OLE_LINK57][bookmark: OLE_LINK58]alfa4
This field specifies the 4 parameter of the Klobuchar model, as specified in [xx].
Scale factor 2-3 TECu.
alfa5
This field specifies the 1 parameter of the Klobuchar model, as specified in [xx].
Scale factor -2-3 TECu.
alfa6
This field specifies the 6 parameter of the Klobuchar model, as specified in [xx].
Scale factor 2-3 TECu.
alfa7
This field specifies the 7 parameter of the Klobuchar model, as specified in [xx].
Scale factor 2-3 TECu.
alfa8
This field specifies the 8 parameter of the Klobuchar model, as specified in [xx].
Scale factor 2-3 TECu.
alfa9
This field specifies the 9 parameter of the Klobuchar model, as specified in [xx].
Scale factor 2-3 TECu.
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–	GNSS-EarthOrientationParameters
The IE GNSS-EarthOrientationParameters is used by the location server to provide parameters to construct the ECEF and ECI coordinate transformation as defined in [4]. The IE GNSS-EarthOrientationParameters indicates the relationship between the Earth′s rotational axis and WGS-84 reference system.
-- ASN1START

GNSS-EarthOrientationParameters ::= SEQUENCE {
	teop				INTEGER (0..65535),
	pmX					INTEGER (-1048576..1048575),
	pmXdot				INTEGER (-16384..16383),
	pmY					INTEGER (-1048576..1048575),
	pmYdot				INTEGER (-16384..16383),
	deltaUT1			INTEGER (-1073741824..1073741823),
	deltaUT1dot			INTEGER (-262144..262143),
	...
}

-- ASN1STOP

	GNSS-EarthOrientationParameters field descriptions

	teop
This field specifies the EOP data reference time in seconds, as specified in [4], [xx].
Scale factor 24 seconds.

	pmX
This field specifies the X-axis polar motion value at reference time in arc-seconds, as specified in [4], [xx].
Scale factor 2-20 arc-seconds.

	pmXdot
This field specifies the X-axis polar motion drift at reference time in arc-seconds/day, as specified in [4], [xx].
Scale factor 2-21 arc-seconds/day.

	pmY
This field specifies the Y-axis polar motion value at reference time in arc-seconds, as specified in [4], [xx].
Scale factor 2-20 arc-seconds.

	pmYdot
This field specifies the Y-axis polar motion drift at reference time in arc-seconds/day, as specified in [4], [xx].
Scale factor 2-21 arc-seconds/day.

	deltaUT1
This field specifies the UT1-UTC difference at reference time in seconds, as specified in [4], [xx].
Scale factor 2-24 seconds.

	deltaUT1dot
This field specifies the Rate of UT1-UTC difference at reference time in seconds/day, as specified in [4], [xx].
Scale factor 2-25 seconds/day.


[bookmark: _Toc12618315][bookmark: _Toc14967462]
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–	GNSS-TimeModelList
The IE GNSS-TimeModelList is used by the location server to provide the GNSS‑GNSS system time offset between the GNSS system time indicated by IE GNSS‑ID in IE GNSS-GenericAssistDataElement to the GNSS system time indicated by IE gnss-TO-ID. Several GNSS-TimeModelElement IEs can be included with different gnss-TO-ID fields. The location server should provide a GNSS-TimeModelList for the same GNSS-ID as the gnss-TimeID in IE GNSS-SystemTime in GNSS-ReferenceTime assistance. If the location server does not provide a GNSS-TimeModelList for the same GNSS-ID as the gnss-TimeID in IE GNSS-SystemTime in GNSS-ReferenceTime assistance the target device assumes tA1 and tA2 are equal to zero.
-- ASN1START

GNSS-TimeModelList ::= SEQUENCE (SIZE (1..15)) OF GNSS-TimeModelElement

GNSS-TimeModelElement ::= SEQUENCE {
	gnss-TimeModelRefTime		INTEGER (0..65535),
	tA0							INTEGER (-67108864..67108863),
	tA1							INTEGER (-4096..4095)					OPTIONAL,	-- Need ON
	tA2							INTEGER (-64..63)						OPTIONAL,	-- Need ON
	gnss-TO-ID					INTEGER (1..15),
	weekNumber					INTEGER (0..8191)						OPTIONAL,	-- Need ON
	deltaT						INTEGER (-128..127)						OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	GNSS-TimeModelElement field descriptions

	gnss-TimeModelRefTime
This field specifies the reference time of week for GNSS-TimeModelElement and it is given in GNSS specific system time.
Scale factor 24 seconds.

	tA0
This field specifies the bias coefficient of the GNSS-TimeModelElement.
Scale factor 2-35 seconds.

	tA1
This field specifies the drift coefficient of the GNSS-TimeModelElement.
 Scale factor of 2-51 seconds/second.

	tA2
This field specifies the drift rate correction coefficient of the GNSS-TimeModelElement.
 Scale factor of 2-68 seconds/second2.

	gnss-TO-ID
This field specifies the GNSS system time of the GNSS for which the GNSS-TimeModelElement is applicable. GNSS-TimeModelElement contains parameters to convert GNSS system time from the system indicated by GNSS‑ID to GNSS system time indicated by gnss-TO-ID. The conversion is defined in [4,5,6]. See table of gnss-TO-ID to Indication relation below. NOTE.

	weekNumber
This field specifies the reference week of the GNSS-TimeModelElement given in GNSS specific system time. The location server should include this field, if tA1 or tA2 is included.
Scale factor 1 week.

	deltaT
This field specifies the integer number of seconds of the GNSS-GNSS time offset provided in the GNSS-TimeModelElement. This field is not present when GNSS-SignalID indicates b1c.
Scale factor 1 second.



gnss-TO-ID to Indication relation
	Value of gnss-TO-ID
	Indication

	1
	GPS

	2
	Galileo

	3
	QZSS

	4
	GLONASS

	5
	BDS

	6-15
	reserved



NOTE:	The time relationship between the system time indicated by GNSS-ID and system time indicated by gnss‑TO-ID is given by the following equation:

tGNSS = tE - ( A0GGTO + A1GGTO (tE - tGGTO + 604800 (WN - WNGGTO)) + A2GGTO (tE - tGGTO + 
			604800 (WN - WNGGTO))2 )

where

tGNSS		is the system time of week for the GNSS indicated by gnss-TO-ID.
tE			is the system time of week for the GNSS indicated by GNSS-ID.
WN		is the week number of the GNSS system time indicated by GNSS-ID corresponding to the tE. 
tGGTO		is the system time of week for the time model data in the GNSS time indicated by GNSS-ID
			and given by the gnss‑TimeModelRefTime field.
WNGGTO	is the week number for the time model data in the GNSS time indicated by GNSS-ID
			corresponding to the tGGTO and given by the weekNumber field.
A0GGTO	is given by the tA0 field.
A1GGTO	is given by the tA1 field.
A2GGTO	is given by the tA2 field.

If the tA1 and tA2 are not included in the GNSS-TimeModelElement, the target device assumes A1GGTO and A2GGTO are equal to zero.
	The GNSS system times in the IE GNSS-TimeModelList and used in the equation above are all given in Time of Week (TOW) and Week Number (WN) in the indicted GNSS specific system time. For conversion between TOW/WN and Day Number/Time of Day (gnss-DayNumber/gnss-TimeOfDay) a GNSS week consists of 7 days since the origin of the particular GNSS System time (with the week number count starting at 0), and a day consists of 86400 seconds.
	The next change


[bookmark: _Toc12618317][bookmark: _Toc14967464]–	GNSS-NavigationModel
The IE GNSS-NavigationModel is used by the location server to provide precise navigation data to the GNSS capable target device. In response to a request from a target device for GNSS Assistance Data, the location server shall determine whether to send the navigation model for a particular satellite to a target device based upon factors like the T-Toe limit specified by the target device and any request from the target device for DGNSS (see also GNSS-DifferentialCorrections). GNSS Orbit Model can be given in Keplerian parameters or as state vector in Earth-Centered Earth-Fixed coordinates, dependent on the GNSS-ID and the target device capabilities. The meaning of these parameters is defined in relevant ICDs of the particular GNSS and GNSS specific interpretations apply. For example, GPS and QZSS use the same model parameters but some parameters have a different interpretation [7].
-- ASN1START

GNSS-NavigationModel ::= SEQUENCE {
	nonBroadcastIndFlag	INTEGER (0..1),
	gnss-SatelliteList		GNSS-NavModelSatelliteList,
	...
}

GNSS-NavModelSatelliteList ::= SEQUENCE (SIZE(1..64)) OF GNSS-NavModelSatelliteElement

GNSS-NavModelSatelliteElement ::= SEQUENCE {
	svID				SV-ID,
	svHealth			BIT STRING (SIZE(8)),	
	iod				BIT STRING (SIZE(11)),	
	gnss-ClockModel		GNSS-ClockModel,
	gnss-OrbitModel		GNSS-OrbitModel,
	...,
	[[	svHealthExt-v1240 BIT STRING (SIZE(4))			OPTIONAL		-- Need ON
	]]
}

GNSS-ClockModel ::= CHOICE {
	standardClockModelList	StandardClockModelList,			-- Model-1
	nav-ClockModel			NAV-ClockModel,					-- Model-2
	cnav-ClockModel			CNAV-ClockModel,				-- Model-3
	glonass-ClockModel		GLONASS-ClockModel,				-- Model-4
	sbas-ClockModel			SBAS-ClockModel,				-- Model-5
	...,
	bds-ClockModel-r12		BDS-ClockModel-r12,				-- Model-6
[bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK7][bookmark: OLE_LINK8]	bds-ClockModel2-r16		BDS-ClockModel2-r16				-- Model-7

}

GNSS-OrbitModel ::= CHOICE {
	keplerianSet			NavModelKeplerianSet,			-- Model-1
	nav-KeplerianSet		NavModelNAV-KeplerianSet,		-- Model-2
	cnav-KeplerianSet		NavModelCNAV-KeplerianSet,		-- Model-3
	glonass-ECEF			NavModel-GLONASS-ECEF,			-- Model-4
	sbas-ECEF				NavModel-SBAS-ECEF,				-- Model-5
	...,
	bds-KeplerianSet-r12		NavModel-BDS-KeplerianSet-r12,	-- Model-6
	bds-KeplerianSet2-r16	NavModel-BDS-KeplerianSet2-r16	-- Model-7

}

-- ASN1STOP

	GNSS-NavigationModel field descriptions

	nonBroadcastIndFlag
This field indicates if the GNSS-NavigationModel elements are not derived from satellite broadcast data or are given in a format not native to the GNSS. A value of 0 means the GNSS-NavigationModel data elements correspond to GNSS satellite broadcasted data; a value of 1 means the GNSS-NavigationModel data elements are not derived from satellite broadcast. 

	gnss-SatelliteList
This list provides ephemeris and clock corrections for GNSS satellites indicated by SV‑ID.

	svHealth
This field specifies the satellite's current health. The health values are GNSS system specific. The interpretation of svHealth depends on the GNSS‑ID and is as shown in table GNSS to svHealth Bit String(8) relation below.

	iod
This field specifies the Issue of Data and contains the identity for GNSS Navigation Model.
In case of broadcasted GPS NAV ephemeris, the iod contains the IODC as described in [4].
In case of broadcasted Modernized GPS ephemeris, the iod contains the 11-bit parameter toe as defined in [4, Table 30-I] [6, Table 3.5-1].
In case of broadcasted SBAS ephemeris, the iod contains the 8 bits Issue of Data as defined in [10] Message Type 9.
In case of broadcasted QZSS QZS-L1 ephemeris, the iod contains the IODC as described in [7].
In case of broadcasted QZSS QZS-L1C/L2C/L5 ephemeris, the iod contains the 11-bit parameter toe as defined in [7].
In case of broadcasted GLONASS ephemeris, the iod contains the parameter tb as defined in [9].
In the case of broadcasted Galileo ephemeris, the iod contains the IOD index as described in [8].
In the case of broadcasted BDS B1I ephemeris, the iod contains 11 MSB bits of the toe as defined in [23].
In the case of broadcasted BDS B1C ephemeris, the iod contains the IODC as described in [xx].
The interpretation of iod depends on the GNSS‑ID and is as shown in table GNSS to iod Bit String(11) relation below.

	svHealthExt
This field specifies the satellite'’s additional current health. The health values are GNSS system specific. The interpretation of svHealthExt depends on the GNSS‑ID and is as shown in table GNSS to svHealthExt Bit String(4) relation below.



GNSS to svHealth Bit String(8) relation
	GNSS
	svHealth Bit String(8)

	
	Bit 1
(MSB)
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6 
	Bit 7
	Bit 8 (LSB)

	GPS L1/CA(1)
	SV Health [4]
	'0'
(reserved)
	'0'
(reserved)

	Modernized GPS(2)
	L1C Health
[6]
	L1 Health [4,5]
	L2 Health
[4,5]
	L5 Health [4,5]
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)

	SBAS(3)
	Ranging
On (0),Off(1) [10]
	Corrections On(0),Off(1) [10]
	Integrity
On(0),Off(1)[10]
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)

	QZSS(4)
QZS-L1
	SV Health [7]
	'0'
(reserved)
	'0'
(reserved)

	QZSS(5)
QZS‑
L1C/L2C/L5
	L1C Health
[7]
	L1 Health
[7]
	L2 Health
[7]
	L5 Health
[7]
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)

	GLONASS
	Bn (MSB)
[9, page 30]
	FT [9, Table 4.4]
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)

	Galileo
[8, clause 5.1.9.3]
	E5a Data Validity Status
	E5b Data Validity Status
	E1-B Data Validity Status
	E5a Signal Health Status
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)

	BDS B1I
[23]
	B1I Health (SatH1) [23]
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)

	BDS B1C
	B1C Health (SatH1) [xx]
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)
	'0'
(reserved)

	Note 1:	If GNSS‑ID indicates 'gps', and GNSS Orbit Model-2 is included, this interpretation of svHealth applies.
Note 2:	If GNSS‑ID indicates 'gps', and GNSS Orbit Model-3 is included, this interpretation of svHealth applies.
If a certain signal is not supported on the satellite indicated by SV‑ID, the corresponding health bit shall be set to '1' (i.e., signal can not be used).
Note 3:	svHealth in case of GNSS‑ID indicates 'sbas' includes the 5 LSBs of the Health included in GEO Almanac Message Parameters (Type 17) [10].
Note 4:	If GNSS‑ID indicates 'qzss', and GNSS Orbit Model-2 is included, this interpretation of svHealth applies.
Note 5:	If GNSS‑ID indicates 'qzss', and GNSS Orbit Model-3 is included, this interpretation of svHealth applies.



GNSS to iod Bit String(11) relation
	GNSS
	iod Bit String(11)

	
	Bit 1
(MSB)
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6
	Bit 7
	Bit 8
	Bit 9
	Bit 10
	Bit 11
(LSB)

	GPS L1/CA
	'0'
	Issue of Data, Clock [4]

	Modernized GPS
	toe (seconds, scale factor 300, range 0 – 604500) [4,5,6]

	SBAS
	'0'
	'0'
	'0'
	Issue of Data ([10], Message Type 9)

	QZSS QZS-L1
	'0'
	Issue of Data, Clock [7]

	QZSS
QZS-L1C/L2C/L5
	toe (seconds, scale factor 300, range 0 – 604500) [7]

	GLONASS
	'0'
	'0'
	'0'
	'0'
	tb (minutes, scale factor 15) [9]

	Galileo
	'0'
	IODnav [8]

	BDS B1I
	11 MSB bits of toe (seconds, scale factor 512, range 0 – 604672) [23]

	BDS B1C
	‘0’
	Issue of Data, Clock [xx]



GNSS to svHealthExt Bit String(4) relation
	GNSS
	svHealthExt Bit String(4)

	
	Bit 1
(MSB)
	Bit 2
	Bit 3
	Bit 4
(LSB)

	Galileo [8, clause 5.1.9.3]
	E5b Signal Health Status
	E1-B Signal Health Status
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	The next change


–	BDS-ClockModel
-- ASN1START

BDS-ClockModel-r12 ::= SEQUENCE {
	bdsAODC-r12			INTEGER (0..31),
	bdsToc-r12			INTEGER (0..131071),
	bdsA0-r12			INTEGER (-8388608..8388607),
	bdsA1-r12			INTEGER (-2097152..2097151),
	bdsA2-r12			INTEGER (-1024..1023),
	bdsTgd1-r12			INTEGER (-512..511),
	...
}

-- ASN1STOP

	BDS-ClockModel field descriptions

	bdsAODC
Parameter Age of Data, Clock (AODC), see [23], Table 5-6.

	bdsToc
Parameter Toc, Time of clock (seconds) [23].
Scale factor 23 seconds.

	bdsA0
Parameter a0, Clock correction polynomial coefficient (seconds) [23].
Scale factor 2-33 seconds.

	bdsA1
Parameter a1, Clock correction polynomial coefficient (sec/sec) [23].
Scale factor 2-50 sec/sec.

	bdsA2
Parameter a2, Clock correction polynomial coefficient (sec/sec2) [23].
Scale factor 2-66 sec/sec2.

	bdsTgd1
Parameter Equipment group delay differential TGD1 [23].
Scale factor is 0.1 nanosecond.



[bookmark: _Toc14967471]–	BDS-ClockModel2
-- ASN1START
BDS-ClockModel2-r16 ::= SEQUENCE {
	bdsToc-r16		INTEGER (0..2047),
	bdsA0-r16		INTEGER (-16777216..16777215),
	bdsA1-r16		INTEGER (-2097152..2097151),
	bdsA2-r16		INTEGER (-1024..1023),
[bookmark: OLE_LINK15][bookmark: OLE_LINK18]	bdsTgdB1Cp-r16	INTEGER (-2048..2047),
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]	bdsIscB1Cd-r16	INTEGER (-2048..2047),
	...
}

-- ASN1STOP

	BDS-ClockModel2 field descriptions

	bdsToc
Parameter Toc, Clock correction parameters reference time (seconds), see [xx], 7.5.1.
Scale factor 300 seconds.

	bdsA0
Parameter a0, Satellite clock time bias correction coefficient (seconds), see [xx], 7.5.1.
Scale factor 2-34 seconds.

	bdsA1
Parameter a1, Satellite clock time drift correction coefficient (sec/sec), see [xx], 7.5.1.
Scale factor 2-50 sec/sec.

	bdsA2
Parameter a2, Satellite clock time drift rate correction coefficient (sec/sec2), see [xx], 7.5.1.
Scale factor 2-66 sec/sec2.

	bdsTgdB1Cp
Parameter TGDB1Cp Group delay differential of the B1C pilot component (seconds), see [xx], 7.6.1.
Scale factor is 2-34 seconds.

	bdsIscB1Cd
Parameter ISCB1Cd Group delay differential between the B1C data and pilot components (seconds), see [xx], 7.6.1.
Scale factor is 2-34 seconds.
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–	NavModel-BDS-KeplerianSet
-- ASN1START

NavModel-BDS-KeplerianSet-r12 ::= SEQUENCE {
	bdsAODE-r12				INTEGER (0..31),
	bdsURAI-r12				INTEGER (0..15),
	bdsToe-r12				INTEGER (0..131071),
	bdsAPowerHalf-r12		INTEGER (0..4294967295),
	bdsE-r12				INTEGER (0..4294967295),
	bdsW-r12				INTEGER (-2147483648..2147483647),
	bdsDeltaN-r12			INTEGER (-32768..32767),
	bdsM0-r12				INTEGER (-2147483648..2147483647),
	bdsOmega0-r12			INTEGER (-2147483648..2147483647),
	bdsOmegaDot-r12			INTEGER (-8388608..8388607),
	bdsI0-r12				INTEGER (-2147483648..2147483647),
	bdsIDot-r12				INTEGER (-8192..8191),
	bdsCuc-r12				INTEGER (-131072..131071),
	bdsCus-r12				INTEGER (-131072..131071),
	bdsCrc-r12				INTEGER (-131072..131071),
	bdsCrs-r12				INTEGER (-131072..131071),
	bdsCic-r12				INTEGER (-131072..131071),
	bdsCis-r12				INTEGER (-131072..131071),
	...
}

-- ASN1STOP

	NavModel-BDS-KeplerianSet field descriptions

	bdsAODE
Parameter Age of Data, Ephemeris (AODE), see [23], Table 5-8.

	bdsURAI
Parameter URA Index, URA is used to describe the signal-in-space accuracy in meters as defined in [23].

	bdsToe
Parameter toe, Ephemeris reference time (seconds) [23].
Scale factor 23 seconds.

	bdsAPowerHalf
Parameter A1/2, Square root of semi-major axis (meters1/2) [23].
Scale factor 2-19 meters1/2.

	bdsE
Parameter e, Eccentricity, dimensionless [23].
Scale factor 2-33.

	bdsW
Parameter , Argument of perigee (semi-circles) [23].
Scale factor 2-31 semi-circles.

	bdsDeltaN
Parameter n, Mean motion difference from computed value (semi-circles/sec) [23].
Scale factor 2-43 semi-circles/sec.

	bdsM0
Parameter M0, Mean anomaly at reference time (semi-circles) [23].
Scale factor 2-31 semi-circles.

	bdsOmega0
Parameter 0, Longitude of ascending node of orbital of plane computed according to reference time (semi-circles) [23].
Scale factor 2-31 semi-circles.

	bdsOmegaDot

Parameter  Rate of right ascension (semi-circles/sec) [23].
Scale factor 2-43 semi-circles/sec.

	bdsI0
Parameter i0, Inclination angle at reference time (semi-circles) [23]
Scale factor 2-31 semi-circles.

	bdsIDot	
Parameter Idot, Rate of inclination angle (semi-circles/sec) [23].
Scale factor 2-43 semi-circles/sec.

	bdsCuc	
Parameter Cuc, Amplitude of cosine harmonic correction term to the argument of latitude (radians) [23].
Scale factor 2-31 radians.

	bdsCus
Parameter Cus, Amplitude of sine harmonic correction term to the argument of latitude (radians) [23].
Scale factor 2-31 radians.

	bdsCrc
Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (meters) [23].
Scale factor 2-6 meters.

	bdsCrs
Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (meters) [23].
Scale factor 2-6 meters.

	bdsCic
Parameter Cic, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [23].
Scale factor 2-31 radians.

	bdsCis
Parameter Cis, Amplitude of sine harmonic correction term to the angle of inclination (radians) [23].
Scale factor 2-31 radians.



–	NavModel-BDS-KeplerianSet2
-- ASN1START

NavModel-BDS-KeplerianSet2-r16 ::= SEQUENCE {
	bdsIODE-r16			INTEGER (0..255),
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]	bdsSatType-r16			INTEGER (0..3),
	bdsToe-r16					INTEGER (0..2047),
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]	bdsDeltaA-r16			INTEGER (-33554432..33554431),
	bdsAdot-r16					INTEGER (-16777216..16777216),
	bdsDeltaN0-r16			INTEGER (-65536..65535),
	bdsDeltaN0dot-r16		INTEGER (-4194304..4194303),
	bdsM0-r16					INTEGER (-4294967296..4294967295),
	bdsE-r16					INTEGER (0..8589934591),
	bdsOmega-r16			INTEGER (-4294967296..4294967295),
	bdsOmega0-r16			INTEGER (-4294967296..4294967295),
	bdsI0-r16					INTEGER (-4294967296..4294967295),
	bdsOmegaDot-r16 			INTEGER (-262144..262143),
	bdsI0Dot-r16			INTEGER (-16384..16383),
	bdsCuc-r16				INTEGER (-1048576..1048575),
	bdsCus-r16				INTEGER (-1048576..1048575),
	bdsCrc-r16				INTEGER (-8388608..8388607),
	bdsCrs-r16				INTEGER (-8388608..8388607),
	bdsCic-r16				INTEGER (-32768..32767),
	bdsCis-r16				INTEGER (-32768..32767),
	...
}

-- ASN1STOP


	NavModel-BDS-KeplerianSet2 field descriptions

	bdsIODE
Parameter, Issue Of Data, Ephemeris (IODE), see [xx], 7.4.1.

	bdsSatType
Parameter Satellite orbit type, defined in [xx], 7.7.1.

	bdsToe
Parameter toe, Ephemeris reference time (seconds), defined in [xx], 7.7.1.
Scale factor 300 seconds.

	bdsDeltaA
Parameter A, Semi-major axis difference at reference time (meter), defined in [xx], 7.7.1.
Scale factor 2-9 meters.

	bdsAdot

Parameter  , Change rate in semi-major axis (meter/sec), defined in [xx], 7.7.1
Scale factor 2-21 meter/sec.

	bdsDeltaN0
Parameter n0, Mean motion difference from computed value at reference time (semi-circles /sec), defined in [xx], 7.7.1
Scale factor 2-44 pai/sec.

	bdsDeltaN0dot
Parameter n0dot, Rate of mean motion difference from computed value at reference time (semi-circles /sec2) , defined in [xx], 7.7.1
Scale factor 2-57 pai/sec2.

	bdsM0
Parameter M0, Mean anomaly at reference time (semi-circles) [23].
Scale factor 2-32 semi-circles.

	bdsE
Parameter e, Eccentricity [xx].
Scale factor 2-34.

	bdsOmega

Parameter  Argument of perigee (semi-circles) [xx].
Scale factor 2-32 semi-circles.

	bdsOmega0
Parameter0, Longitude of ascending node of orbital plane at weekly epoch (semi-circles) [xx].
Scale factor 2-32 semi-circles.

	bdsI0
Parameter i0, Inclination angle at reference time (semi-circles) [xx]
Scale factor 2-32 semi-circles.

	bdsOmegaDot

Parameter , Rate of right ascension (semi-circles/sec) [xx].
Scale factor 2-44 semi-circles/sec.

	bdsI0Dot
Parameter i0dot, Rate of inclination angle (semi-circles/sec) [xx].
Scale factor 2-44 semi-circles/sec.

	bdsCuc
Parameter Cuc, Amplitude of cosine harmonic correction to the argument of latitude (radians) [xx].
Scale factor 2-30 radians.

	bdsCus
Parameter Cus, Amplitude of sine harmonic correction to the argument of latitude (radians) [xx].
Scale factor 2-30 radians.

	bdsCrc
Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (meters) [xx].
Scale factor 2-8 meters.

	bdsCrs
Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (meters) [xx].
Scale factor 2-8 meters.

	bdsCic
Parameter Cic, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [xx].
Scale factor 2-30 radians.

	bdsCis
Parameter Cis, Amplitude of sine harmonic correction term to the angle of inclination (radians) [xx].
Scale factor 2-30 radians.
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	The next change


–	GNSS-Almanac
The IE GNSS-Almanac is used by the location server to provide the coarse, long-term model of the satellite positions and clocks. The meaning of these parameters is defined in relevant ICDs of the particular GNSS and GNSS specific interpretations apply. For example, GPS and QZSS use the same model parameters but some parameters have a different interpretation [7]. GNSS-Almanac is useful for receiver tasks that require coarse accuracy, such as determining satellite visibility. The model is valid for up to a few weeks, typically. Since it is a long-term model, the field should be provided for all satellites available in the GNSS constellation (i.e., not only for SVs visible at the reference location and including SVs flagged as unhealthy in almanac). The completeAlmanacProvided field indicates whether or not the location server provided almanacs for the complete GNSS constellation.
-- ASN1START

GNSS-Almanac ::= SEQUENCE {
	weekNumber					INTEGER (0..255)	OPTIONAL,	-- Need ON
	toa						INTEGER (0..255)	OPTIONAL,	-- Need ON
	ioda						INTEGER (0..3)		OPTIONAL,	-- Need ON
	completeAlmanacProvided		BOOLEAN,
	gnss-AlmanacList			GNSS-AlmanacList,
	...,
	[[	toa-ext-v1240			INTEGER (256..1023)	OPTIONAL,	-- Need ON
		ioda-ext-v1240			INTEGER (4..15)		OPTIONAL	-- Need ON
	]]
}

GNSS-AlmanacList ::= SEQUENCE (SIZE(1..64)) OF GNSS-AlmanacElement

GNSS-AlmanacElement ::= CHOICE {
	keplerianAlmanacSet				AlmanacKeplerianSet,		-- Model-1
	keplerianNAV-Almanac			AlmanacNAV-KeplerianSet,	-- Model-2
	keplerianReducedAlmanac			AlmanacReducedKeplerianSet,	-- Model-3
	keplerianMidiAlmanac			AlmanacMidiAlmanacSet,		-- Model-4
	keplerianGLONASS				AlmanacGLONASS-AlmanacSet,	-- Model-5
	ecef-SBAS-Almanac				AlmanacECEF-SBAS-AlmanacSet,-- Model-6
	...,
	keplerianBDS-Almanac-r12		AlmanacBDS-AlmanacSet-r12,	-- Model-7
	keplerianBDS-ReducedAlmanac-r16		
							AlmanacBDS-ReducedKeplerianSet-r16,	-- Model-8
	keplerianBDS-MidiAlmanac-r16		
							AlmanacBDS-MidiKeplerianSet-r16		-- Model-9

}

-- ASN1STOP

	GNSS-Almanac field descriptions

	weekNumber
This field specifies the almanac reference week number in GNSS specific system time to which the almanac reference time toa is referenced, modulo 256 weeks. This field is required for non-GLONASS GNSS.
Note, in case of Galileo, the almanac reference week number WNa natively contains only the 2 LSB's [8], clause 5.1.10].

	toa, toa-ext
In case of GNSS-ID does not indicate Galileo, this field specifies the almanac reference time given in GNSS specific system time, in units of seconds with a scale factor of 212. toa is required for non-GLONASS GNSS.
In case of GNSS-ID does indicate Galileo, this field specifies the almanac reference time given in GNSS specific system time, in units of seconds with a scale factor of 600 seconds. Either toa or toa-ext is required for Galileo GNSS.

	ioda, ioda-ext
This field specifies the issue of data. Either ioda or ioda-ext is required for Galileo GNSS.

	completeAlmanacProvided
If set to TRUE, the gnss-AlmanacList contains almanacs for the complete GNSS constellation indicated by GNSS‑ID. 

	gnss-AlmanacList
This list contains the almanac model for each GNSS satellite in the GNSS constellation.
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–	AlmanacBDS-AlmanacSet
-- ASN1START

AlmanacBDS-AlmanacSet-r12 ::= SEQUENCE {
	svID					SV-ID,
	bdsAlmToa-r12			INTEGER (0..255)					OPTIONAL,	-- Cond NotSameForAllSV
	bdsAlmSqrtA-r12			INTEGER (0..16777215),
	bdsAlmE-r12				INTEGER (0..131071),
	bdsAlmW-r12				INTEGER (-8388608..8388607),
	bdsAlmM0-r12			INTEGER (-8388608..8388607),
	bdsAlmOmega0-r12		INTEGER (-8388608..8388607),
	bdsAlmOmegaDot-r12		INTEGER (-65536..65535),
	bdsAlmDeltaI-r12		INTEGER (-32768..32767),
	bdsAlmA0-r12			INTEGER (-1024..1023),
	bdsAlmA1-r12			INTEGER (-1024..1023),
	bdsSvHealth-r12			BIT STRING (SIZE(9))				OPTIONAL,	-- Cond SV-ID
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameForAllSV
	This field may be present if the toa is not the same for all SVs; otherwise it is not present and the toa is provided in GNSS-Almanac.

	SV-ID
	This field is mandatory present if SV-ID is between 0 and 29; otherwise it is not present.



	AlmanacBDS-AlmanacSet field descriptions

	svID
This field identifies the satellite for which the GNSS Almanac Model is given.

	bdsAlmToa
Parameter toa, Almanac reference time(seconds) [23]
Scale factor 212 seconds.

	bdsAlmSqrtA
Parameter A1/2, Square root of semi-major axis (meters1/2) [23]
Scale factor 2-11 meters1/2.

	bdsAlmE
Parameter e, Eccentricity, dimensionless [23]
Scale factor 2-21.

	bdsAlmW	
Parameter , Argument of Perigee (semi-circles) [23]
Scale factor 2-23 semi-circles.

	bdsAlmM0
Parameter M0, Mean anomaly at reference time (semi-circles) [23]
Scale factor 2-23 semi-circles.

	bdsAlmOmega0
Parameter 0, Longitude of ascending node of orbital plane computed according to reference time (semi-circles) [23]
Scale factor 2-23 semi-circles.

	bdsAlmOmegaDot

Parameter  Rate of right ascension (semi-circles/sec) [23]
Scale factor 2-38 semi-circles/sec.

	bdsAlmDeltaI
Parameter i, Correction of orbit reference inclination at reference time (semi-circles) [23]
Scale factor 2-19 semi-circles.

	bdsAlmA0
Parameter a0, Satellite clock bias (seconds) [23]
Scale factor 2-20 seconds.

	bdsAlmA1
Parameter a1, Satellite clock rate (sec/sec) [23]
Scale factor 2-38 sec/sec.

	bdsSvHealth
This field indicates satellites health information as defined in [23] Table 5-15. The left most bit is the MSB.



[bookmark: _Toc14967489]–	AlmanacBDS-ReducedKeplerianSet
-- ASN1START

AlmanacBDS-ReducedKeplerianSet-r16 ::= SEQUENCE {
	bdsSatType-r16					INTEGER (0..3),
	svID-r16						SV-ID,
	redAlmDeltaA-r16				INTEGER (-128..127),
	redAlmOmega0-r16				INTEGER (-64..63),
	redAlmPhi0-r16					INTEGER (-64..63),
	redAlmHealth-r16				BIT STRING (SIZE(8)),
	...
}

-- ASN1STOP

	AlmanacBDS-ReducedKeplerianSet field descriptions

	bdsSatType
This field identifies the satellite orbit type, defined in [xx], 7.10.1.

	svID
This field identifies the satellite for which the GNSS Almanac Model is given.

	redAlmDeltaA
Parameter A, meters [xx].
Scale factor 2+9 meters.

	redAlmOmega0
Parameter 0, semi-circles [xx].
Scale factor 2-6 semi-circles.

	redAlmPhi0
Parameter 0, semi-circles [xx].
Scale factor 2-6 semi-circles.

	redAlmHealth
This field indicates the satellite health state defined in table 7-14 [xx].



[bookmark: _Toc14967490]–	AlmanacBDS-MidiKeplerianSet
-- ASN1START

AlmanacBDS-MidiKeplerianSet-r16 ::= SEQUENCE {
	bdsSatType-r16				INTEGER (0..3),
	svID-r16					SV-ID,
	midiAlmE-r16				INTEGER (0..2047),
	midiAlmDeltaI-r16			INTEGER (-1024..1023),
	midiAlmOmegaDot-r16			INTEGER (-1024..1023),
	midiAlmSqrtA-r16			INTEGER (0..131071),
	midiAlmOmega0-r16			INTEGER (-32768..32767),
	midiAlmOmega-r16			INTEGER (-32768..32767),
	midiAlmM0-r16				INTEGER (-32768..32767),
	midiAlmAf0-r16				INTEGER (-1024..1023),
	midiAlmAf1-r16				INTEGER (-512..511),
	redAlmHealth-r16			BIT STRING (SIZE(8)),
	...
}

-- ASN1STOP

	AlmanacBDS-MidiKeplerianSet field descriptions

	bdsSatType
This field identifies the Satellite orbit type, defined in [xx], 7.9.1.

	svID
This field identifies the satellite for which the GNSS Almanac Model is given.

	midiAlmE
Parameter e, Eccentricity, dimensionless [xx].
Scale factor 2-16.

	midiAlmDeltaI
Parameter i, semi-circles [xx].
Scale factor 2-14 semi-circles.

	midiAlmOmegaDot

Parameter , semi-circles/sec [xx].
Scale factor 2-33 semi-circles/second.

	midiAlmSqrtA

Parameter , meters1/2 [xx].
Scale factor 2-4 meters1/2.

	midiAlmOmega0
Parameter 0, semi-circles [xx].
Scale factor 2-15 semi-circles.

	midiAlmOmega
Parameter , semi-circles [xx].
Scale factor 2-15 semi-circles.

	midiAlmM0
Parameter M0, semi-circles [xx].
Scale factor 2-15 semi-circles.

	midiAlmAf0
Parameter afo, seconds [xx].
Scale factor 2-20 seconds.

	midiAlmAf1
Parameter af1, sec/sec [xx].
Scale factor 2-37 seconds/second.

	midiAlmHealth
This field indicates the satellite health state defined in table 7-14 [xx].
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–	GNSS-UTC-Model
The IE GNSS-UTC-Model is used by the location server to provide several sets of parameters needed to relate GNSS system time to Universal Time Coordinate (UTC), as defined in [4], [5], [6], [7], [8], [9], [10], [23], [xx].
The UTC time standard, UTC(k), is GNSS specific. E.g., if GNSS-ID indicates GPS, GNSS-UTC-Model contains a set of parameters needed to relate GPS system time to UTC(USNO); if GNSS-ID indicates QZSS, GNSS-UTC-Model contains a set of parameters needed to relate QZST to UTC(NICT); if GNSS-ID indicates GLONASS, GNSS-UTC-Model contains a set of parameters needed to relate GLONASS system time to UTC(RU); if GNSS-ID indicates SBAS, GNSS-UTC-Model contains a set of parameters needed to relate SBAS network time for the SBAS indicated by SBAS-ID to the UTC standard defined by the UTC Standard ID; if GNSS-ID indicates BDS, GNSS-UTC-Model contains a set of parameters needed to relate BDS system time to UTC (NTSC).

-- ASN1START

GNSS-UTC-Model ::= CHOICE {
	utcModel1			UTC-ModelSet1,			-- Model-1
	utcModel2			UTC-ModelSet2,			-- Model-2
	utcModel3			UTC-ModelSet3,			-- Model-3
	utcModel4			UTC-ModelSet4,			-- Model-4
	...,
	utcModel5-r12		UTC-ModelSet5-r12,		-- Model-5
	utcModel6-r16		UTC-ModelSet6-r16		-- Model-6

}

-- ASN1STOP
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–	UTC-ModelSet5
-- ASN1START

UTC-ModelSet5-r12 ::= SEQUENCE {
	utcA0-r12			INTEGER (-2147483648..2147483647),
	utcA1-r12			INTEGER (-8388608..8388607),
	utcDeltaTls-r12		INTEGER (-128..127),
	utcWNlsf-r12		INTEGER (0..255),
	utcDN-r12			INTEGER (0..255),
	utcDeltaTlsf-r12	INTEGER (-128..127),
	...
}

-- ASN1STOP

	UTC-ModelSet5 field descriptions

	utcA0
Parameter A0UTC, BDS clock bias relative to UTC, seconds [23].
Scale factor 2-30 seconds.

	utcA1
Parameter A1UTC, BDS clock rate relative to UTC, sec/sec [23].
Scale factor 2-50 sec/sec.

	utcDeltaTls
Parameter tLS, delta time due to leap seconds before the new leap second effective, seconds [23].
Scale factor 1 second.

	utcWNlsf
Parameter WNLSF, week number of the new leap second, weeks [23].
Scale factor 1 week.

	utcDN
Parameter DN, day number of week of the new leap second, days [23].
Scale factor 1 day.

	utcDeltaTlsf
Parameter tLSF, delta time due to leap seconds after the new leap second effective, seconds [23].
Scale factor 1 second.



[bookmark: _Toc14967497]–	UTC-ModelSet6
-- ASN1START

UTC-ModelSet6-r16 ::= SEQUENCE {
	utcA0-r16			INTEGER (-32768..32767),
	utcA1-r16			INTEGER (-4096..4095),
	utcA2-r16			INTEGER (-64..63),
	utcDeltaTls-r16		INTEGER (-128..127),
	utcTot-r16			INTEGER (0..65535),
	utcWNot-r16			INTEGER (0..8191),
	utcWNlsf-r16			INTEGER (0..8191),
	utcDN-r16			INTEGER (0..7),
	utcDeltaTlsf-r16		INTEGER (-128..127),
...
}

-- ASN1STOP

	UTC-ModelSet6 field descriptions

	utcA0
Parameter A0UTC, Bias coefficient of BDT time scale relative to UTC time scale, seconds [xx].
Scale factor 2-35 seconds.

	utcA1
Parameter A1UTC, Drift coefficient of BDT time scale relative to UTC time scale, sec/sec [xx].
Scale factor 2-51 sec/sec.

	utcA2
Parameter A2UTC, Drift rate coefficient of BDT time scale relative to UTC time scale, sec/sec2 [xx].
Scale factor 2-68 sec/sec2.

	utcDeltaTls
Parameter tLS, Current or past leap second count, seconds [xx].
Scale factor 1 second.

	utcTot
Parameter tot, Reference time of week, seconds [xx].
Scale factor 24 second.

	utcWNot
Parameter WNot, Reference week number, weeks [xx].
Scale factor 1 week.

	utcWNlsf
Parameter WNLSF, Leap second reference week number, weeks [xx].
Scale factor 1 week.

	utcDN
Parameter DN, Leap second reference day number, days [xx].
Scale factor 1 day.

	utcDeltaTlsf
Parameter tLSF, Current or future leap second count, seconds [xx].
Scale factor 1 second.
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6.5.2.4	GNSS Assistance Data Request Elements
[bookmark: _Toc12618366][bookmark: _Toc14967517]–	GNSS-IonosphericModelReq
The IE GNSS-IonosphericModelReq is used by the target device to request the GNSS-IonosphericModel assistance from the location server.
-- ASN1START

GNSS-IonosphericModelReq ::=	SEQUENCE {
	klobucharModelReq		BIT STRING (SIZE(2))	OPTIONAL,	-- Cond klobuchar
	neQuickModelReq			NULL					OPTIONAL,	-- Cond	nequick
	...,
	[[	bds-klobucharModelReq-r16 	BIT STRING (SIZE(2))	OPTIONAL	-- Cond bds-klobuchar
	]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	klobuchar
	The field is mandatory present if the target device requests klobucharModel; otherwise it is not present. The BIT STRING defines the dataID requested, defined in IE KlobucharModelParameter. 

	nequick
	The field is mandatory present if the target device requests neQuickModel; otherwise it is not present. 

	bds-klobuchar
	The field is mandatory present if the target device requests bds-klobucharModel-r16; otherwise it is not present. The BIT STRING defines the dataID requested, defined in IE BDS-KlobucharModel-r16.
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–	GNSS-AlmanacReq
The IE GNSS-AlmanacReq is used by the target device to request the GNSS-Almanac assistance from the location server.
-- ASN1START

GNSS-AlmanacReq ::= SEQUENCE {
	modelID				INTEGER(1..8)	OPTIONAL,
	..., 
	[[	modelID-ext-r16		INTEGER(9..16)	OPTIONAL
	]]

}

-- ASN1STOP

	GNSS-AlmanacReq field descriptions

	modelID
This field specifies the Almanac Model ID requested. If this field is absent, the default interpretation as in the table GNSS-ID to modelID relation below applies.



GNSS-ID to modelID relation
	GNSS-ID
	modelID

	gps
	2

	sbas
	6

	qzss
	2

	galileo
	1

	glonass
	5

	bds
	7
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6.5.2.10	GNSS Capability Information Elements
[bookmark: _Toc12618406][bookmark: _Toc14967557]–	GNSS-IonosphericModelSupport
-- ASN1START

GNSS-IonosphericModelSupport ::=	SEQUENCE {
	ionoModel		BIT STRING {	klobuchar	(0),
									neQuick		(1),
									bds-klobuchar-r16	(2) } (SIZE (1..8)),
	...
}

-- ASN1STOP

	GNSS-IonosphericModelSupport field descriptions

	ionoModel
This field specifies the ionospheric model(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular ionospheric model is supported; a zero‑value means not supported.
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–	GNSS-NavigationModelSupport
-- ASN1START

GNSS-NavigationModelSupport ::= SEQUENCE {
	clockModel		BIT STRING {	model-1		(0),
									model-2		(1),
									model-3		(2),
									model-4		(3),
									model-5		(4),
									model-6		(5),
									model-7		(6) } (SIZE (1..8))		OPTIONAL,
	orbitModel		BIT STRING {	model-1		(0),
									model-2		(1),
									model-3		(2),
									model-4		(3),
									model-5		(4),
									model-6		(5),
									model-7		(6) } (SIZE (1..8))		OPTIONAL,
	...
}

-- ASN1STOP

	GNSS-NavigationModelSupport field descriptions

	clockModel
This field specifies the gnss-ClockModel choice(s) in GNSS-NavigationModel IE 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 clock model is supported; a zero‑value means not supported.
If the target device supports GPS and GNSS-NavigationModel assistance, it shall support clockModel Model-2.
If the target device supports SBAS and GNSS-NavigationModel assistance, it shall support clockModel Model-5.
If the target device supports QZSS and GNSS-NavigationModel assistance, it shall support clockModel Model-2.
If the target device supports Galileo and GNSS-NavigationModel assistance, it shall support clockModel Model-1.
If the target device supports GLONASS and GNSS-NavigationModel assistance, it shall support clockModel Model-4.
If the target device supports BDS and GNSS-NavigationModel assistance, it shall support clockModel Model-6.
If this field is absent, the target device supports the mandatory (native) clockModel choice only as listed above for the GNSS indicated by GNSS‑ID. 

	orbitModel
This field specifies the gnss-OrbitModel choice(s) in GNSS-NavigationModel IE 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 orbit model is supported; a zero‑value means not supported.
If the target device supports GPS and GNSS-NavigationModel assistance, it shall support orbitModel Model-2.
If the target device supports SBAS and GNSS-NavigationModel assistance, it shall support orbitModel Model-5.
If the target device supports QZSS and GNSS-NavigationModel assistance, it shall support orbitModel Model-2.
If the target device supports Galileo and GNSS-NavigationModel assistance, it shall supportorbitModel Model-1.
If the target device supports GLONASS and GNSS-NavigationModel assistance, it shall support orbitModel Model-4.
If the target device supports BDS and GNSS-NavigationModel assistance, it shall support orbitModel Model-6.
If this field is absent, the target device supports the mandatory (native) orbitModel choice only as listed above for the GNSS indicated by GNSS‑ID.
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–	GNSS-AlmanacSupport
-- ASN1START

GNSS-AlmanacSupport ::=	SEQUENCE {
	almanacModel		BIT STRING {	model-1		(0),
										model-2		(1),
										model-3		(2),
										model-4		(3),
										model-5		(4),
										model-6		(5),
										model-7		(6),
										model-8		(7) } (SIZE (1..8))		OPTIONAL,
	...,
	[[	almanacModel-ext-r16		BIT STRING { model-9		(0) } (SIZE (1..8))		OPTIONAL
	]]
}

-- ASN1STOP

	GNSS-AlmanacSupport field descriptions

	almanacModel
This field specifies the almanacModel choice(s) in GNSS-Almanac IE 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 almanac model is supported; a zero‑value means not supported.
If the target device supports GPS and GNSS-Almanac assistance, it shall support Model-2.
If the target device supports SBAS and GNSS-Almanac assistance, it shall support Model-6.
If the target device supports QZSS and GNSS-Almanac assistance, it shall support Model-2.
If the target device supports Galileo and GNSS-Almanac assistance, it shall support Model-1.
If the target device supports GLONASS and GNSS-Almanac assistance, it shall support Model-5.
If the target device supports BDS and GNSS-Almanac assistance, it shall support Model-7.
If this field is absent, the target device supports the mandatory (native) almanacModel choice only as listed above for the GNSS indicated by GNSS‑ID.
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–	GNSS-UTC-ModelSupport
-- ASN1START

GNSS-UTC-ModelSupport ::=	SEQUENCE {
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]	utc-Model		BIT STRING {	model-1		(0),
									model-2		(1),
									model-3		(2),
									model-4		(3),
									model-5		(4),
									model-6		(5) } (SIZE (1..8))		OPTIONAL,
	...
}

-- ASN1STOP

	GNSS-UTC-ModelSupport field descriptions

	utc-Model
This field specifies the GNSS-UTC-Model choice(s) in GNSS-UTC-Model IE 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 UTC model is supported; a zero‑value means not supported.
If the target device supports GPS and GNSS-UTC-Model assistance, it shall support Model-1.
If the target device supports SBAS and GNSS-UTC-Model assistance, it shall support Model-4.
If the target device supports QZSS and GNSS-UTC-Model assistance, it shall support Model-1.
If the target device supports Galileo and GNSS-UTC-Model assistance, it shall support Model-1.
If the target device supports GLONASS and GNSS-UTC-Model assistance, it shall support Model-3.
If the target device supports BDS and GNSS-UTC-Model assistance, it shall support Model-5.
If this field is absent, the target device supports the mandatory (native) utc-Model choice only as listed above for the GNSS indicated by GNSS‑ID.
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6.5.2.13	Common GNSS Information Elements
[bookmark: _Toc12618436][bookmark: _Toc14967587]–	GNSS-FrequencyID
The IE GNSS-FrequencyID is used to indicate a specific GNSS link/frequency. The interpretation of GNSS‑FrequencyID depends on the GNSS‑ID.
-- ASN1START

[bookmark: _Hlk509361321]GNSS-FrequencyID-r15	::= SEQUENCE {
	gnss-FrequencyID-r15		INTEGER (0 .. 7),
	...
}

-- ASN1STOP

	GNSS-FrequencyID field descriptions

	gnss-FrequencyID
This field specifies a particular GNSS link/frequency. The interpretation of gnss-FrequencyID depends on the GNSS‑ID and is as shown in the table Value & Explanation relation below.



Value & Explanation relation
	System
	Value
	Explanation

	
	
	Link
	Centre Frequency
[MHz]

	GPS
	0
	L1
	1575.42

	
	1
	L2
	1227.60

	
	2
	L5
	1176.45

	
	3-7
	reserved

	SBAS
	0
	L1
	1575.42

	
	1
	L5
	1176.45

	
	2-7
	reserved

	QZSS
	0
	L1
	1575.42

	
	1
	L2
	1227.60

	
	2
	L5
	1176.45

	
	3-7
	reserved

	GLONASS
k = -7..13
	0
	G1
	1602+k×0.5625

	
	1
	G2
	1246+k×0.4375

	
	2
	G3
	1202.025

	
	3-7
	reserved

	Galileo
	0
	E1
	1575.420

	
	1
	E6
	1278.750

	
	2
	E5a
	1176.450

	
	3
	E5b
	1207.140

	
	4
	E5
	1191.795

	
	5-7
	reserved

	[bookmark: OLE_LINK35][bookmark: OLE_LINK36]BDS
	0
	B1 (Phase II)
	1561.098

	
	1
	B1 (Phase III)
	1575.420

	
	2
	B2
	1207.140

	
	3
	B3
	1268.520

	
	4
	B2a
	1176.450

	
	45-7
	reserved
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–	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-r15	INTEGER (8..23)			OPTIONAL
	]]
}

-- ASN1STOP

	GNSS-SignalID field descriptions

	gnss-SignalID, gnss-SignalID-Ext
This field specifies a particular GNSS signal. The interpretation of gnss-SignalID and gnss-SignalID-Ext depends on the GNSS‑ID and is as shown in the table System to Value & Explanation relation below.
If the field gnss-SignalID-Ext is present, the gnss-SignalID should be set to value 7 and shall be ignored by the receiver.



System to Value & Explanation relation
	System
	Value
	Explanation

	GPS
	0
	GPS L1 C/A

	
	1
	GPS L1C

	
	2
	GPS L2C

	
	3
	GPS L5

	
	4
	GPS L1 P

	
	5
	GPS L1 Z-tracking

	
	6
	GPS L2 C/A

	
	7
	GPS L2 P

	
	8
	GPS L2 Z-tracking

	
	9
	GPS L2 L2C(M)

	
	10
	GPS L2 L2C(L)

	
	11
	GPS L2 L2C(M+L)

	
	12
	GPS L5 I

	
	13
	GPS L5 Q

	
	14
	GPS L5 I+Q

	
	15
	GPS L1 L1C(D)

	
	16
	GPS L1 L1C(P)

	
	17
	GPS L1 L1C(D+P)

	
	18-23
	Reserved

	SBAS
	0
	L1 C/A

	
	1
	L5 I

	
	2
	L5 Q

	
	3
	L5 I+Q

	
	4-7
	Reserved

	QZSS
	0
	QZS-L1 C/A

	
	1
	QZS-L1C

	
	2
	QZS-L2C

	
	3
	QZS-L5

	
	4
	QZS-LEX S

	
	5
	QZS-LEX L

	
	6
	QZS-LEX S+L

	
	7
	QZS-L2 L2C(M)

	
	8
	QZS-L2 L2C(L)

	
	9
	QZS-L2 L2C(M+L)

	
	10
	QZS-L5 I

	
	11
	QZS-L5 Q

	
	12
	QZS-L5 I+Q

	
	13
	QZS L1 L1C(D)

	
	14
	QZS L1 L1C(P)

	
	15
	QZS L1 L1C(D+P)

	
	16-23
	Reserved

	GLONASS
	0
	GLONASS G1 C/A

	
	1
	GLONASS G2 C/A

	
	2
	GLONASS G3 

	
	3
	GLONASS G1 P

	
	4
	GLONASS G2 P

	
	5-23
	Reserved

	Galileo
	0
	Galileo E1

	
	1
	Galileo E5A

	
	2
	Galileo E5B

	
	3
	Galileo E6

	
	4
	Galileo E5A + E5B

	
	5
	Galileo E1 C No data

	
	6
	Galileo E1 A

	
	7
	Galileo E1 B I/NAV OS/CS/SoL

	
	8
	Galileo E1 B+C

	
	9
	Galileo E1 A+B+C

	
	10
	Galileo E6 C

	
	11
	Galileo E6 A

	
	12
	Galileo E6 B

	
	13
	Galileo E6 B+C

	
	14
	Galileo E6 A+B+C

	
	15
	Galileo E5B I

	
	16
	Galileo E5B Q

	
	17
	Galileo E5B I+Q

	
	18
	Galileo E5(A+B) I

	
	19
	Galileo E5(A+B) Q

	
	20
	Galileo E5(A+B) I+Q

	
	21
	Galileo E5A I

	
	22
	Galileo E5A Q

	
	23
	Galileo E5A I+Q

	BDS
	0
	B1 I

	
	1
	B1 Q

	
	2
	B1 I+Q

	
	3
	B3 I

	
	4
	B3 Q

	
	5
	B3 I+Q

	
	6
	B2 I

	
	7
	B2 Q

	
	8
	B2 I+Q

	
	9-23
	B1 B1CReserved

	
	10
	B2 B2a

	
	11
	B1C+B2a

	
	12-23
	Reserved
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[bookmark: OLE_LINK11][bookmark: OLE_LINK12]–	GNSS-SignalIDs
The IE GNSSSignal‑IDs is used to indicate several GNSS signals using a bit map. The interpretation of GNSSSignal‑IDs depends on the GNSS‑ID.
-- ASN1START

GNSS-SignalIDs	::= SEQUENCE {
	gnss-SignalIDs		BIT STRING (SIZE(8)),
	...,
	[[
		gnss-SignalIDs-Ext-r15	BIT STRING (SIZE(16))			OPTIONAL
	]]
}

-- ASN1STOP

	GNSS-SignalIDs field descriptions

	gnss-SignalIDs, gnss-SignalIDs-Ext
This field specifies one or several GNSS signals using a bit map. A one‑value at the bit position means the particular signal is addressed; a zero‑value at the particular bit position means the signal is not addressed. The interpretation of the bit map in gnssSignalIDs and gnss-SignalIDs-Ext depends on the GNSS‑ID and is shown in the table below.
Unfilled table entries indicate no assignment and shall be set to zero.



interpretation of the bit map in gnssSignalIDs
	GNSS 
	Bit 1
(MSB)
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6
	Bit 7
	Bit 8
(LSB)

	GPS
	L1 C/A
	L1C
	L2C
	L5
	L1P
	L1 Z
	L2 C/A
	L2 P

	SBAS
	L1 C/A
	 L5 I
	L5 Q
	L5 I+Q
	
	
	
	

	QZSS
	QZS-L1 C/A
	QZS-L1C
	QZS-L2C
	QZS-L5
	LEX S
	LEX L
	LEX S+L
	L2C(M)

	GLONASS
	G1 C/A
	G2 C/A
	G3
	G1 P
	G2 P
	
	
	

	Galileo
	E1
	E5a
	E5b
	E6
	E5a+E5b
	E1 C No Data
	E1 A
	E1 B I/NAV OS/CS/SoL

	BDS
	B1 I
	B1 Q
	B1 I+Q
	B3 I
	B3 Q
	B3 I+Q
	B2 I
	B2 Q



interpretation of the bit map in gnssSignalIDs-Ext
	GNSS 
	Bit 1
(MSB)
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6
	Bit 7
	Bit 8


	GPS
	L2 Z
	L2C(M)
	L2C(L)
	L2C(M+L)
	L5 I
	L5 Q
	L5 I+Q
	L1C(D)

	SBAS
	
	
	
	
	
	
	
	

	QZSS
	L2C(L)
	L2C(M+L)
	L5 I
	L5 Q
	L5 I+Q
	L1C(D)
	L1C(P)
	L1C(D+P)

	GLONASS
	
	
	
	
	
	
	
	

	Galileo
	E1 B+C
	E1 A+B+C
	E6C
	E6A
	E6B
	E6 B+C
	E6 A+B+C
	E5B I

	BDS
	B2 I+Q
	B1C
	B2a
	B1C+B2a
	
	
	
	



	GNSS 
	Bit 9
	Bit 10
	Bit 11
	Bit 12
	Bit 13
	Bit 14
	Bit 15
	Bit 16
(LSB)

	GPS
	L1C(P)
	L1C(D+P)
	
	
	
	
	
	

	SBAS
	
	
	
	
	
	
	
	

	QZSS
	
	
	
	
	
	
	
	

	GLONASS
	
	
	
	
	
	
	
	

	Galileo
	E5B Q
	E5B I+Q
	E5(A+B) I
	E5(A+B) Q
	E5(A+B) I+Q
	E5A I
	E5A Q
	E5A I+Q

	BDS
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–	SV-ID
The IE SV‑ID is used to indicate a specific GNSS satellite. The interpretation of SV‑ID depends on the GNSS‑ID.
-- ASN1START

SV-ID ::= SEQUENCE {
	satellite-id		INTEGER(0..63),
	...
}

-- ASN1STOP

	SV‑ID field descriptions

	satellite‑id
This field specifies a particular satellite within a specific GNSS. The interpretation of satellite‑id depends on the GNSS‑ID see the table below. 



interpretation of satellite‑id
	System
	Value of satellite‑id
	Interpretation of satellite‑id

	GPS
	'0' – '62'
'63'
	Satellite PRN Signal No. 1 to 63
Reserved

	SBAS
	'0' – '38'
'39' – '63'
	Satellite PRN Signal No. 120 to 158
Reserved

	QZSS
	'0' – '4'
'5 – '63'
	Satellite PRN Signal No. 193 to 197
Reserved

	GLONASS
	'0' – '23'
'24 – '63'
	Slot Number 1 to 24
Reserved

	Galileo
	'0' – '35'
'36' – '63'
	Code No. 1 to 36
Reserved

	BDS
	'0' – '362'

'37' – '63'
	Satellite ranging code number signal No.1 to 37 63 [23], [xx]
Reserved



	The end
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