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SECOND MODIFIED SECTION (RELATED TO CHANGE 2.)

6.5.2.2
GNSS Assistance Data Elements

-- Unaffected parts are removed --

–
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-v12xy 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

}

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

}

-- 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 ephemeris, the iod contains 11 MSB bits of the toe as defined in [23].

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, section 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
[23]
	B1I Health (SatH1) [23]
	‘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, range 0 – 1425) [9]

	Galileo
	‘0’
	IODnav [8]

	
	
	
	

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


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

	
	Bit 1

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

	Galileo [8, section 5.1.9.3]
	E5b Signal Health Status
	E1-B Signal Health Status


THIRD MODIFIED SECTION (RELATED TO CHANGE 2.)

–
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.


FOURTH MODIFIED SECTION (RELATED TO CHANGE 2.)

–
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 
[image: image1.wmf]W
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 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.
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