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1.2
Abbreviations

For the purposes of the present document, the following abbreviations and the abbreviations given in 3GPP TR 21.905 or in 3GPP TS 43.059 apply. 

ADR
Accumulated Delta-Range
BDS
BeiDou Navigation Satellite System
CNAV
Civil Navigation

ECEF
Earth-Centered, Earth-Fixed

ECI
Earth-Centered-Inertial

EGNOS
European Geostationary Navigation Overlay Service

FEC
Forward Error Correction

GAGAN
GPS Aided Geo Augmented Navigation

ICD
Interface Control Document

GANSS
Galileo and Additional Navigation Satellite Systems

GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)

GNSS
Global Navigation Satellite System

IOD
Issue of Data

LSB
Least Significant Bit

MSAS
Multi-functional Satellite Augmentation System

MSB
Most Significant Bit

msd
mean solar day

NAV
Navigation

NICT
National Institute of Information and Communications Technology
NTSC
National Time Service Center
PZ-90
Parametry Zemli 1990 Goda – Parameters of the Earth Year 1990

QZSS
Quasi-Zenith Satellite System

SBAS
Space Based Augmentation System

SV
Space Vehicle

USNO
US Naval Observatory

WAAS
Wide Area Augmentation System

WGS-84
World Geodetic System 1984

1.2
Abbreviations

For the purposes of the present document, the following abbreviations and the abbreviations given in 3GPP TR 21.905 or in 3GPP TS 43.059 apply. 

ADR
Accumulated Delta-Range
BDS
BeiDou Navigation Satellite System
CNAV
Civil Navigation

ECEF
Earth-Centered, Earth-Fixed

ECI
Earth-Centered-Inertial

EGNOS
European Geostationary Navigation Overlay Service

FEC
Forward Error Correction

GAGAN
GPS Aided Geo Augmented Navigation

ICD
Interface Control Document

GANSS
Galileo and Additional Navigation Satellite Systems

GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)

GNSS
Global Navigation Satellite System

IOD
Issue of Data

LSB
Least Significant Bit

MSAS
Multi-functional Satellite Augmentation System

MSB
Most Significant Bit

msd
mean solar day

NAV
Navigation

NICT
National Institute of Information and Communications Technology
NTSC
National Time Service Center
PZ-90
Parametry Zemli 1990 Goda – Parameters of the Earth Year 1990

QZSS
Quasi-Zenith Satellite System

SBAS
Space Based Augmentation System

SV
Space Vehicle

USNO
US Naval Observatory

WAAS
Wide Area Augmentation System

WGS-84
World Geodetic System 1984
----------------------------------------------------NEXT CHANGE ------------------------------------------------------------------

5.1
ASN.1 Description
/*omitted*/
	-- additional satellite systems may be added in future versions of the protocol

-- Bit 0 of GANSSPositioningMethod bit map shall not be the only one set to TRUE (‘1’)

GANSSPositioningMethod ::= BIT STRING {


gps 
 
 
 (0),


galileo 
 
 (1),


sbas 
 
 
 (2),


modernizedGPS 
 (3),


qzss 
 
 
 (4),


glonass 
 
 (5),

    bds             (6)} (SIZE (2..16))
GANSS-AssistData ::= SEQUENCE {


ganss-controlHeader
GANSS-ControlHeader

}




/*omitted*/
	-- List of GANSS Generic Assistance Data Elements, up to 8 GANSS

SeqOfGANSSGenericAssistDataElement ::= SEQUENCE (SIZE (1..8)) OF GANSSGenericAssistDataElement

	-- GANSS Generic Assistance Data Elements

GANSSGenericAssistDataElement ::= SEQUENCE {


ganssID 
INTEGER (0..7)
OPTIONAL, -- Coding according to Annex


ganssTimeModel
SeqOfGANSSTimeModel
OPTIONAL,


ganssDiffCorrections
GANSSDiffCorrections
OPTIONAL,


ganssNavigationModel
GANSSNavModel
OPTIONAL,


ganssRealTimeIntegrity
GANSSRealTimeIntegrity
OPTIONAL,


ganssDataBitAssist
GANSSDataBitAssist
OPTIONAL,


ganssRefMeasurementAssist
GANSSRefMeasurementAssist 
OPTIONAL,


ganssAlmanacModel
GANSSAlmanacModel
OPTIONAL,


ganssUTCModel
GANSSUTCModel
OPTIONAL,


ganssEphemerisExtension
GANSSEphemerisExtension
OPTIONAL,


ganssEphemerisExtCheck
GANSSEphemerisExtensionCheck
OPTIONAL,


... ,


sbasID
INTEGER (0..7) 
OPTIONAL, -- Coding according to Annex


ganssAddUTCModel
GANSSAddUTCModel
OPTIONAL,


ganssAuxiliaryInfo
GANSSAuxiliaryInformation
OPTIONAL,


ganssDiffCorrectionsValidityPeriod
GANSSDiffCorrectionsValidityPeriod
OPTIONAL,


-- If SeqOfGANSSTimeModel is included, SeqOfGANSSTimeModel-R10-Ext shall also be included.


ganssTimeModel-R10-Ext
SeqOfGANSSTimeModel-R10-Ext
OPTIONAL,


-- If GANSSRefMeasurementAssist is included, GANSSRefMeasurementAssist-R10-Ext shall also be 


-- included.


ganssRefMeasurementAssist-R10-Ext
GANSSRefMeasurementAssist-R10-Ext
OPTIONAL,


-- If GANSSAlmanacModel is included, GANSSAlmanacModel-R10-Ext shall also be included.


ganssAlmanacModel-R10-Ext
GANSSAlmanacModel-R10-Ext 
OPTIONAL,


ganssAlmanacModel-R12-Ext
GANSSAlmanacModel-R12-Ext 
OPTIONAL,


ganssRefMeasurementAssist-R12-Ext
GANSSRefMeasurementAssist-R12-Ext
OPTIONAL,


--The field may be present if the ganssID indicates BDS, otherwise it is not present.


bdsDifferentialCorrections-r12

BDS-DiffCorrections-r12



OPTIONAL,



--The field may be present if the ganssID indicates BDS, otherwise it is not present.


bdsGridModel-r12
BDS-GridModelParameter-r12
OPTIONAL

}




/*omitted*/
	-- GANSS orbit model for the GNSS satellite according to the choice

GANSSOrbitModel ::= CHOICE {


keplerianSet
 
NavModel-KeplerianSet,

-- Model-1


... ,


navKeplerianSet
 
NavModel-NAVKeplerianSet, 
-- Model-2


cnavKeplerianSet
NavModel-CNAVKeplerianSet, 
-- Model-3


glonassECEF


NavModel-GLONASSecef, 

-- Model-4


sbasECEF


NavModel-SBASecef,


-- Model-5

bdsKeplerianSet-r12
NavModel-BDSKeplerianSet-r12

-- Model-6
}



	-- Navigation model in Keplerian parameters

NavModel-KeplerianSet ::= SEQUENCE {


keplerToe 

 INTEGER (0 .. 16383), 


keplerW


 INTEGER (-2147483648..2147483647),


keplerDeltaN
 INTEGER (-32768..32767),


keplerM0

 INTEGER (-2147483648..2147483647),


keplerOmegaDot
 INTEGER (-8388608..8388607),


keplerE 
 
 INTEGER (0..4294967295),


keplerIDot

 INTEGER (-8192..8191),


keplerAPowerHalf INTEGER (0.. 4294967295),


keplerI0

 INTEGER (-2147483648..2147483647),


keplerOmega0 
 INTEGER (-2147483648..2147483647),


keplerCrs

 INTEGER (-32768..32767),


keplerCis

 INTEGER (-32768..32767),


keplerCus

 INTEGER (-32768..32767),


keplerCrc

 INTEGER (-32768..32767),


keplerCic

 INTEGER (-32768..32767),


keplerCuc

 INTEGER (-32768..32767)

}



	NavModel-NAVKeplerianSet ::= SEQUENCE {


navURA


INTEGER (0..15),


navFitFlag

INTEGER (0..1),


navToe


INTEGER (0..37799),


navOmega

INTEGER (-2147483648..2147483647),


navDeltaN

INTEGER (-32768..32767),


navM0


INTEGER (-2147483648..2147483647),


navOmegaADot
INTEGER (-8388608..8388607),


navE


INTEGER (0..4294967295),


navIDot


INTEGER (-8192..8191),


navAPowerHalf
INTEGER (0..4294967295),


navI0


INTEGER (-2147483648..2147483647),


navOmegaA0

INTEGER (-2147483648..2147483647),


navCrs


INTEGER (-32768..32767),


navCis


INTEGER (-32768..32767),


navCus


INTEGER (-32768..32767),


navCrc


INTEGER (-32768..32767),


navCic


INTEGER (-32768..32767),


navCuc


INTEGER (-32768..32767)

}



	NavModel-CNAVKeplerianSet ::= SEQUENCE {


cnavTop



INTEGER (0..2015),


cnavURAindex

INTEGER (-16..15),


cnavDeltaA


INTEGER (-33554432..33554431),


cnavAdot


INTEGER (-16777216..16777215),


cnavDeltaNo


INTEGER (-65536..65535),


cnavDeltaNoDot

INTEGER (-4194304..4194303),


cnavMo



INTEGER (-4294967296..4294967295),


cnavE



INTEGER (0..8589934591),


cnavOmega


INTEGER (-4294967296..4294967295),


cnavOMEGA0


INTEGER (-4294967296..4294967295),


cnavDeltaOmegaDot
INTEGER (-65536..65535),


cnavIo



INTEGER (-4294967296..4294967295),


cnavIoDot


INTEGER (-16384..16383),


cnavCis



INTEGER (-32768..32767),


cnavCic



INTEGER (-32768..32767),


cnavCrs



INTEGER (-8388608..8388607),


cnavCrc



INTEGER (-8388608..8388607),


cnavCus



INTEGER (-1048576..1048575),


cnavCuc



INTEGER (-1048576..1048575)

}



	NavModel-GLONASSecef ::= SEQUENCE {


gloEn



INTEGER (0..31),


gloP1



BIT STRING (SIZE(2)),


gloP2



BOOLEAN,


gloM



INTEGER (0..3),


gloX



INTEGER (-67108864..67108863),


gloXdot



INTEGER (-8388608..8388607),


gloXdotdot


INTEGER (-16..15),


gloY



INTEGER (-67108864..67108863),


gloYdot



INTEGER (-8388608..8388607),


gloYdotdot


INTEGER (-16..15),


gloZ



INTEGER (-67108864..67108863),


gloZdot



INTEGER (-8388608..8388607),


gloZdotdot


INTEGER (-16..15)

}



	NavModel-SBASecef ::= SEQUENCE {


sbasTo



INTEGER (0..5399) 




OPTIONAL,


sbasAccuracy

BIT STRING (SIZE(4)),


sbasXg



INTEGER (-536870912..536870911),


sbasYg



INTEGER (-536870912..536870911),


sbasZg



INTEGER (-16777216..16777215),


sbasXgDot


INTEGER (-65536..65535),


sbasYgDot


INTEGER (-65536..65535),


sbasZgDot


INTEGER (-131072..131071),


sbasXgDotDot

INTEGER (-512..511),


sbagYgDotDot

INTEGER (-512..511),


sbasZgDotDot

INTEGER (-512..511)

}
NavModel-BDSKeplerianSet-r12 ::= SEQUENCE {


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)

}


	-- GANSS clock model for the GNSS satellite according to the choice

GANSSClockModel ::= CHOICE {


standardClockModelList
 SeqOfStandardClockModelElement,
-- Model-1


... ,


navClockModel


 NAVclockModel, 




-- Model-2


cnavClockModel


 CNAVclockModel, 




-- Model-3


glonassClockModel

 GLONASSclockModel, 



-- Model-4


sbasClockModel


 SBASclockModel,




-- Model-5

bdsClockModel-r12

 BDSClockModel-r12




-- Model-6
}



	SeqOfStandardClockModelElement ::= SEQUENCE (SIZE(1..2)) OF StandardClockModelElement

StandardClockModelElement ::= SEQUENCE {

 
stanClockToc 
INTEGER (0 .. 16383), 

 
stanClockAF2 
INTEGER (-32 .. 31), 

 
stanClockAF1 
INTEGER (-1048576 .. 1048575), 

 
stanClockAF0 
INTEGER (-1073741824 .. 1073741823),

 
stanClockTgd 
INTEGER (-512 .. 511) 



OPTIONAL,

 
stanModelID 
INTEGER (0 .. 1) 




OPTIONAL,

 
...

} 



	NAVclockModel ::= SEQUENCE {


navToc


INTEGER (0.. 37799),


navaf2


INTEGER (-128..127),


navaf1


INTEGER (-32768..32767),


navaf0


INTEGER (-2097152..2097151),


navTgd


INTEGER (-128..127)

}



	CNAVclockModel ::= SEQUENCE {


cnavToc


INTEGER (0..2015),


cnavTop


INTEGER (0..2015),


cnavURA0

INTEGER (-16..15),


cnavURA1

INTEGER (0..7),


cnavURA2

INTEGER (0..7),


cnavAf2


INTEGER (-512..511),


cnavAf1


INTEGER (-524288..524287),


cnavAf0


INTEGER (-33554432..33554431),


cnavTgd


INTEGER (-4096..4095),


cnavISCl1cp

INTEGER (-4096..4095) 


OPTIONAL,


cnavISCl1cd

INTEGER (-4096..4095) 


OPTIONAL,


cnavISCl1ca

INTEGER (-4096..4095) 


OPTIONAL,


cnavISCl2c

INTEGER (-4096..4095) 


OPTIONAL,


cnavISCl5i5

INTEGER (-4096..4095) 


OPTIONAL,


cnavISCl5q5

INTEGER (-4096..4095) 


OPTIONAL

}



	GLONASSclockModel ::= SEQUENCE {


gloTau


INTEGER (-2097152..2097151),


gloGamma

INTEGER (-1024..1023),


gloDeltaTau

INTEGER (-16..15) 



OPTIONAL

}



	SBASclockModel ::= SEQUENCE {


sbasTo


INTEGER (0..5399),


sbasAgfo

INTEGER (-2048..2047),


sbasAgf1

INTEGER (-128..127)

}

BDSClockModel-r12 ::= SEQUENCE {


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)

}


/*omitted*/

	-- GANSS Almanac Model IE

GANSSAlmanacModel ::= SEQUENCE {

 
weekNumber 


INTEGER (0 .. 255),


toa 



INTEGER (0 .. 255) 
OPTIONAL,


ioda 



INTEGER (0 .. 3) 
OPTIONAL,


ganssAlmanacList 
SeqOfGANSSAlmanacElement

}



	SeqOfGANSSAlmanacElement ::= SEQUENCE (SIZE(1 .. 36)) OF GANSSAlmanacElement



	-- GANSS Almanac Model 

GANSSAlmanacElement ::= CHOICE {


keplerianAlmanacSet
 
Almanac-KeplerianSet,


-- Model-1

 
...,


keplerianNAVAlmanac
 
Almanac-NAVKeplerianSet, 

-- Model-2


keplerianReducedAlmanac
Almanac-ReducedKeplerianSet, 
-- Model-3


keplerianMidiAlmanac
Almanac-MidiAlmanacSet, 

-- Model-4


keplerianGLONASS

Almanac-GlonassAlmanacSet, 

-- Model-5


ecefSBASAlmanac


Almanac-ECEFsbasAlmanacSet,

-- Model-6

keplerianBDSAlmanac-r12
Almanac-BDSAlmanacSet-r12

-- Model-7
}



	-- Almanac parameters according to Keplerian parameters

Almanac-KeplerianSet ::= SEQUENCE {


svID




SVID,

 
kepAlmanacE


 
INTEGER (0 .. 2047),


kepAlmanacDeltaI

INTEGER (-1024 .. 1023),


kepAlmanacOmegaDot

INTEGER (-1024 .. 1023),


kepSVStatusINAV


BIT STRING (SIZE (4)),




 


kepSVStatusFNAV


BIT STRING (SIZE (2)) 


OPTIONAL,


kepAlmanacAPowerHalf
INTEGER (-4096..4095),


kepAlmanacOmega0

INTEGER (-32768 .. 32767),


kepAlmanacW


 
INTEGER (-32768 .. 32767),


kepAlmanacM0


INTEGER (-32768 .. 32767),


kepAlmanacAF0


INTEGER (-32768..32767),


kepAlmanacAF1


INTEGER (-4096..4095)

}



	Almanac-NAVKeplerianSet ::= SEQUENCE {


svID




SVID,


navAlmE




INTEGER (0..65535),


navAlmDeltaI


INTEGER (-32768..32767),


navAlmOMEGADOT


INTEGER (-32768..32767),


navAlmSVHealth


INTEGER (0..255),


navAlmSqrtA



INTEGER (0..16777215),


navAlmOMEGAo


INTEGER (-8388608..8388607),


navAlmOmega



INTEGER (-8388608..8388607),


navAlmMo



INTEGER (-8388608..8388607),


navAlmaf0



INTEGER (-1024..1023),


navAlmaf1



INTEGER (-1024..1023)

}



	Almanac-ReducedKeplerianSet ::= SEQUENCE {


svID




SVID,


redAlmDeltaA


INTEGER (-128..127),


redAlmOmega0


INTEGER (-64..63),


redAlmPhi0



INTEGER (-64..63),


redAlmL1Health


BOOLEAN,


redAlmL2Health


BOOLEAN,


redAlmL5Health


BOOLEAN

}



	Almanac-MidiAlmanacSet ::= SEQUENCE {


svID




SVID,


midiAlmE



INTEGER (0..2047),


midiAlmDeltaI


INTEGER (-1024..1023),


midiAlmOmegaDot


INTEGER (-1024..1023),


midiAlmSqrtA


INTEGER (0..131071),


midiAlmOmega0


INTEGER (-32768..32767),


midiAlmOmega


INTEGER (-32768..32767),


midiAlmMo



INTEGER (-32768..32767),


midiAlmaf0



INTEGER (-1024..1023),


midiAlmaf1



INTEGER (-512..511),


midiAlmL1Health


BOOLEAN,


midiAlmL2Health


BOOLEAN,


midiAlmL5Health


BOOLEAN

}



	Almanac-GlonassAlmanacSet ::= SEQUENCE {


gloAlmNA



INTEGER (1..1461),


gloAlmnA



INTEGER (1..24),


gloAlmHA



INTEGER (0..31),


gloAlmLambdaA


INTEGER (-1048576..1048575),


gloAlmtlambdaA


INTEGER (0..2097151),


gloAlmDeltaIa


INTEGER (-131072..131071),


gloAlmDeltaTA


INTEGER (-2097152..2097151),


gloAlmDeltaTdotA

INTEGER (-64..63),


gloAlmEpsilonA


INTEGER (0..32767),


gloAlmOmegaA


INTEGER (-32768..32767),


gloAlmTauA



INTEGER (-512..511),


gloAlmCA



INTEGER (0..1),


gloAlmMA



BIT STRING (SIZE(2)) 


OPTIONAL

}



	Almanac-ECEFsbasAlmanacSet ::= SEQUENCE {


sbasAlmDataID


INTEGER (0..3),


svID




SVID,


sbasAlmHealth


BIT STRING (SIZE(8)),


sbasAlmXg



INTEGER (-16384..16383),


sbasAlmYg



INTEGER (-16384..16383),


sbasAlmZg



INTEGER (-256..255),


sbasAlmXgdot


INTEGER (-4..3),


sbasAlmYgDot


INTEGER (-4..3),


sbasAlmZgDot


INTEGER (-8..7),


sbasAlmTo



INTEGER (0..2047)
}

Almanac-BDSAlmanacSet-r12 ::= SEQUENCE {


svID





SVID,


--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 GANSSAlmanacModel

bdsAlmToa-r12


INTEGER (0..255)





OPTIONAL,

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),


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


bdsSvHealth-r12


BIT STRING (SIZE(9))




OPTIONAL,


...

}
-- GANSS Almanac Model Rel-10 Extension

GANSSAlmanacModel-R10-Ext ::= SEQUENCE {


completeAlmanacProvided

BOOLEAN
-- TRUE means that complete Almanac is provided

}
-- GANSS Almanac Model Rel-12 Extension

GANSSAlmanacModel-R12-Ext ::= SEQUENCE {

-- Either toa in GANSSAlmanacModel or toa-ext shall be present if GANSS-ID indicates Galileo


toa-ext 



INTEGER (256..1023) 
OPTIONAL,

-- Either ioda in GANSSAlmanacModel or ioda-ext shall be present if GANSS-ID indicates Galileo


ioda-ext 



INTEGER (4..15) 

OPTIONAL

}



/*omitted*/

	GANSSSatEventsInfo ::= SEQUENCE {


eventOccured

BIT STRING (SIZE (64)),


futureEventNoted
BIT STRING (SIZE (64)),

...

}

-- If a bit is clear in the eventOccured field it indicates that no known errors have occured

-- between the current time and the ganssBeginTime nor is a maneuver planned for the next sixty

-- minutes.

-- If a bit is set in the futureEventNoted field it indicates that a maneuver is planned during the

-- time period between current time plus sixty minutes and the ganssEndTime
-- GANSS Additional Universal Time Coordinate Model

GANSSAddUTCModel ::= CHOICE {


utcModel2


UTCmodelSet2,


utcModel3


UTCmodelSet3,


utcModel4


UTCmodelSet4,


...,


utcModel5-r12

UTCmodelSet5-r12
}



	UTCmodelSet2 ::= SEQUENCE {


utcA0



INTEGER (-32768..32767),


utcA1



INTEGER (-4096.. 4095),


utcA2



INTEGER (-64..63),


utcDeltaTls


INTEGER (-128.. 127),


utcTot



INTEGER (0..65535),


utcWNot



INTEGER (0..8191),


utcWNlsf


INTEGER (0..255),


utcDN



BIT STRING (SIZE(4)),


utcDeltaTlsf

INTEGER (-128..127)

}



	UTCmodelSet3 ::= SEQUENCE {


nA




INTEGER (1..1461),


tauC



INTEGER (-2147483648..2147483647),


b1




INTEGER (-1024..1023) 




OPTIONAL,


b2




INTEGER (-512..511) 




OPTIONAL,


kp




BIT STRING (SIZE(2)) 




OPTIONAL

}



	UTCmodelSet4 ::= SEQUENCE {


utcA1wnt


INTEGER (-8388608..8388607),


utcA0wnt


INTEGER (-2147483648..2147483647),


utcTot



INTEGER (0..255),


utcWNt



INTEGER (0..255),


utcDeltaTls


INTEGER (-128..127),


utcWNlsf


INTEGER (0..255),


utcDN



INTEGER (-128..127),


utcDeltaTlsf

INTEGER (-128..127),


utcStandardID

INTEGER (0..7) 


-- coding according to annex

}

UTCmodelSet5-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)
}


/*omitted*/
	

	PositionData ::= BIT STRING {

 
e-otd
 
 
 (0),


gps 
 
 
 (1),


galileo 
 
 (2),


sbas 
 
 
 (3),


modernizedGPS 
 (4),


qzss 
 
 
 (5),


glonass 
 
 (6),

bds



 (7)} (SIZE (3..16))




/*omitted*/
	

	Rel7-AssistanceData-Extension ::= SEQUENCE {


ganss-AssistData







GANSS-AssistData
OPTIONAL,


ganssCarrierPhaseMeasurementRequest



NULL



OPTIONAL,


ganssTODGSMTimeAssociationMeasurementRequest
NULL



OPTIONAL,


 add-GPS-AssistData







Add-GPS-AssistData
OPTIONAL,


...

-- Possibly more extensions for Release 7 here

}

BDS-DiffCorrections-r12 ::= SEQUENCE {


dbds-RefTime-r12


INTEGER (0..3599),


-- N_SGN_TYPE can be read from number of elements of bds-SgnTypeList-r12


bds-SgnTypeList-r12

BDS-SgnTypeList-r12,


...

}

BDS-SgnTypeList-r12 ::= SEQUENCE (SIZE (1..3)) OF BDS-SgnTypeElement-r12

BDS-SgnTypeElement-r12 ::= SEQUENCE {


ganssSignalID



GANSSSignalID



OPTIONAL,


-- N_SAT can be read from number of elements of dbds-CorrectionList-r12



dbds-CorrectionList-r12

DBDS-CorrectionList-r12,


...

}

DBDS-CorrectionList-r12 ::= SEQUENCE (SIZE (1..64)) OF DBDS-CorrectionElement-r12

DBDS-CorrectionElement-r12 ::= SEQUENCE {


svID 





SVID,


bds-UDREI-r12



INTEGER (0..15),


bds-RURAI-r12



INTEGER (0..15),


bds-ECC-DeltaT-r12


INTEGER (-4096..4095),


...

}
BDS-GridModelParameter-r12 ::= SEQUENCE {


bds-RefTime-r12


INTEGER (0..3599),


--N_IGP can be read from number of elements of GridIonList-r12


gridIonList-r12


GridIonList-r12,


...

}
--Up to 16 instances are used in this version of the specification. The values 17 to 320 are reserved for future use.

GridIonList-r12 ::= SEQUENCE (SIZE (1..320)) OF GridIonElement-r12

GridIonElement-r12 ::= SEQUENCE {


igp-ID-r12



INTEGER (1..320),


dt-r12




INTEGER (0..511),


givei-r12




INTEGER (0..15) ,


...

}


/*omitted*/
	GANSSAssistance ::= BIT STRING {


realTimeIntegrity




(0),


differentialCorrections



(1),


almanac







(2),


referenceMeasurementInformation

(3),


navigationModel





(4),


timeModelGNSS-UTC




(5),


timeModelGNSS-GNSS




(6),


databitassistance




(7),


ephemerisExtension




(8),


ephemerisExtensionCheck



(9),


addUTCmodel






(10),


auxiliaryInformation



(11),


gANSSRefMeasurementAssist-R12-Ext
(12),

bdsDifferentialCorrections-r12
(13),


bdsGridModel-r12




(14)  } (SIZE (1..16))




/*omitted*/
----------------------------------------------------NEXT CHANGE ------------------------------------------------------------------

A.2.2.1a
GANSS Positioning Method Element

This bit map indicates the satellite systems allowed by the SMLC corresponding to allowance of ‘GPS’ in the Positioning Methods field. Each bit is of type Boolean, where TRUE (‘1’) means the particular satellite system is allowed. For example EOTD + Galileo method can be indicated by setting ‘E-OTD or GPS’ in Positioning Methods and setting only the ‘bit 1’ to TRUE value in the GANSS Positioning Method element. The MS shall not request assistance data or report measurements for the systems that are not indicated in the bit map.

NOTE:
Bit 0 of this bit map shall not be the only one set to TRUE (‘1’).

'bit 0': 
GPS;

'bit 1': 
Galileo; 

’bit 2’:
SBAS (WAAS, EGNOS, MSAS, GAGAN);

’bit 3’:
Modernized GPS (L1C, L2C, L5);

’bit 4’:
QZSS;

‘bit 6’:
BDS;
'bit 7-15': 
Reserved for future GNSSes.

----------------------------------------------------NEXT CHANGE ------------------------------------------------------------------

A.3.2.9
GANSS Location Information Element

The purpose of GANSS Location Information element is to provide the GANSS location estimate from the MS to the SMLC, if the MS is capable of determining its own position. Optionally, the element may contain Reference Frame element for including accurate relation between the cellular frame and GANSS Time of Day (TOD) for the serving cell if requested by the SMLC.

If GANSS Positioning Method was included in a Measure Position Request component, this field shall be used to report the location estimate from the MS to the network. 

The time reference of GANSS TOD in GANSS Location Information Element can be any GNSS specific system time. The time reference is indicated by GANSS_TIME_ID. 

The contents of GANSS Location Information are shown in Table A.10.1, and the individual fields are described subsequently.

Table A.10.1: GANSS Location Information Element Content

	Element fields
	Presence

	Reference Frame
	O (note 1)

	GANSS TOD
	O (note 1)

	GANSS TOD Frac
	O

	GANSS TOD Uncertainty
	O

	GANSS_TIME_ID
	O (note 2)

	Fix Type
	M

	Position Data
	M

	Stationary Indication
	O

	Location Estimate
	M 

	NOTE 1: Either Reference Frame or GANSS Reference Time shall always be included.

NOTE 2. Absence of this field means Galileo


Reference Frame

This element contains Reference FN and Reference FN MSB fields. Reference FN field specifies the reference BTS reference frame number during which the location estimate was measured. The time of the reference frame boundary is as observed by the MS, i.e. without Timing Advance compensation.

Note that expected values for Reference FN are in range 0 - 42431.

Reference FN MSB field specifies the Most Significant Bits (MSB) of the frame number of the reference BTS corresponding to the GANSS Measurement Information or Location Estimate. Starting from the complete GSM frame number denoted FN, the MS calculates Reference FN MSB as


Reference FN MSB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the SMLC by combining the fields Reference Frame with Reference FN MSB in the following way


FN = Reference FN MSB*42432+Reference FN

Range: 
0-63

Table A.10.2: Reference Frame field contents

	Parameter
	# of Bits
	Resolution
	Range
	Unit
	Incl.

	Reference FN
	16
	---
	0 - 65535
	frame
	M

	Reference FN MSB
	6
	---
	0 - 63
	frame
	O


GANSS TOD
This field specifies the time for which the location estimate is valid, rounded down to the nearest integer millisecond. This field is optional but shall be included if GANSS TOD - GSM time association is included in which case the MS shall align GANSS TOD with the reported GSM frame boundary observed by the MS at that time. The time reference of GANSS TOD is indicated by GANSS_TIME_ID.

Table A.10.3: GANSS TOD contents

	Parameter
	# of Bits
	Resolution
	Range
	Unit

	GANSS TOD
	22
	1
	0 - 3599999
	ms


The 22 bits of GANSS TOD are the least significant bits. The most significant bits shall be derived by the SMLC to unambiguously derive the GANSS TOD.

GANSS TOD Frac
This field is the submillisecond part of the GANSS time of day. This field together with the GANSS TOD field provides a more accurate time stamp of the Location Estimate having resolution of ~61 ns. This field is optional but shall be included if GANSS TOD - GSM time association is included. 

Table A.10.4: GANSS TOD Frac contents

	Parameter
	# of Bits
	Resolution
	Range
	Unit

	GANSS_TOD_Frac
	14
	2-14
	0 - (1-2-14)
	ms


.

GANSS TOD Uncertainty

This parameter provides the accuracy of the relation between GANSS TOD and GSM time if GANSS TOD- GSM time association is provided. When GANSS TOD-GSM time association is not provided, this element can be included to provide the accuracy of the reported GANSS TOD.

The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:


r = C*(((1+x)K)-1)

with C = 0,0022 and x = 0,18. With 0 SYMBOL 163 \f "Symbol" K SYMBOL 163 \f "Symbol" 127, a suitably useful range between 0 and 3 second is achieved for the uncertainty, while still being able to code down to values as small as 0,3 nanoseconds. To encode any higher value of uncertainty than that corresponding in the above formula to K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of K.

Table A.10.5: Example values for the GANSS TOD Uncertainty Parameter Format

	Value of K
	Value of uncertainty

	0
	0 nanoseconds

	1
	0,396 nanoseconds

	2
	0,863 nanoseconds

	-
	-

	50
	8,64 microseconds

	-
	-

	127
	≥ 2,96 seconds


GANSS_TIME_ID

This field indicates which GNSS has been used as the time reference for GANSS Location Information. This field is optional and absence of this field means that Galileo system time is used as time reference.

Table A.10.6: GANSS_TIME_ID

	GANSS_TIME_ID
	Indication

	GPS
	0

	QZSS
	1

	GLONASS
	2

	BDS
	3

	Reserved for future use
	4-7


Fix Type

This field contains an indication as to the type of measurements performed by the MS: 2D or 3D. This field is mandatory.

'0' = 2D fix.

'1' = 3D fix.

Position Data

This element provides a list of positioning methods and satellite systems used to calculate the Position Estimate. Each bit of this bitmap is of type Boolean, where TRUE (‘1’) means the particular positioning method or signal(s) from a satellite system has been used.

'bit 0':
E-OTD;

‘bit 1’
GPS;

'bit 2':
Galileo;

‘bit 3’:
SBAS;

‘bit 4’:
Modernized GPS;

‘bit 5’:
QZSS;

‘bit 6’:
GLONASS;
‘bit 7’:
BDS;
'bit 8-15':
Reserved.

Stationary Indication

This field indicates whether the MS is stationary (horizontal and vertical speeds less than the resolution of the Velocity Estimate parameters as defined in 3GPP TS 23.032). 

If Velocity Estimate is requested and the MS is stationary, then the Stationary Indication is set to ‘1’ and Velocity Estimate may not be included in Measure Position Response Element. 

Position Estimate

This field contains the calculated position estimate in the format defined in 3GPP TS 23.032. The allowed shapes are:

-
ellipsoid Point;

-
ellipsoid point with uncertainty circle;

-
ellipsoid point with uncertainty ellipse;

-
ellipsoid point with altitude and uncertainty ellipsoid. 

As defined in 3GPP TS 23.032, the position estimate is provided in WGS-84 reference system.
----------------------------------------------------NEXT CHANGE ------------------------------------------------------------------

A.3.2.10.1
GANSS Generic Measurement Information Element

Table A.10.11: GANSS Generic Measurement Information

	Element fields
	Presence
	Occurrences

	GANSS ID
	O (note 1)
	1

	GANSS Generic Measurement Element
	M
	N_SGN_TYPE

	Note 1: Absence of this field means Galileo.


GANSS ID

GANSS  ID field identifies the GNSS constellation on which GANSS Measurement Parameters were measured according to Table A.40. 

Range: 0 – 7

N_SGN_TYPE, Number of GANSS Generic Measurement Elements

N_SGN_TYPE specifies the number of GANSS Generic Measurement Element occurrences in GANSS Generic Measurement Information element. The range for N_SGN_TYPE is from 1 to 8. 

Table A.10.12: GANSS Generic Measurement Element contents

	Element fields
	Presence
	Occurrences

	GANSS Signal ID
	M
	1

	GANSS Code Phase Ambiguity
	O
	1

	GANSS Measurement Parameters
	M
	N_SGN


This element contains measurement information for one GNSS signal type indicated by GANSS Signal ID.

GANSS Signal ID

GANSS Signal ID field identifies the signal on which GANSS Measurement Parameters were measured. The supported signals are listed in Table A.59.
Range: 0 - 7

GANSS Code Phase Ambiguity

The GANSS Code Phase Ambiguity field gives the ambiguity of the code phase measurement. It is given in ms and is an integer between 0 and 127. 

The Total Code Phase for a satellite k (Satk) is given modulo this GANSS Code Phase Ambiguity and is reconstructed with : 

Code_Phase_Tot(Satk) = Code_Phase (Satk)+ Integer Code Phase(Satk) + n * Code Phase Ambiguity, n= 0,1,2,...

If there is no code phase ambiguity, the GANSS Code Phase Ambiguity shall be set to 0.

The field is optional. If GANSS Code Phase Ambiguity is absent, the default value is 0.
N_SGN, Number of Signal Measurements

N_SGN specifies the number of GANSS Measurement Parameters element occurrence in GANSS Generic Measurement Information element. Typical range for N_SGN is 4 to a maximum of 16. 

GANSS Measurement Parameters

This field contains information about the measurements of code phase and Doppler, which enables the network-based method where position is computed in the SMLC. This field is mandatory and occurs N_SGN times in GANSS Generic Measurement Information element.

Table A.10.13: GANSS Measurement Parameters field contents

	Parameter
	# of Bits
	Resolution
	Range
	Units
	Incl.

	Signal Quality Parameters

	SV ID
	6
	---
	-
	---
	M

	C/No
	6
	1
	0 - 63
	dB-Hz
	M

	Multipath Indicator
	2
	---
	See Table A.9
	---
	M

	Carrier Quality Indication
	2
	---
	---
	---
	O(1)

	Code Phase Measurements

	Code Phase
	21
	2-21
	0 - (1-2-21)
	ms
	M

	Integer Code Phase
	7
	1
	0 - 127
	ms
	O

	Code Phase RMS Error
	6
	3 bit mantissa

3 bit exp
	0,5 - 112
	m
	M

	Doppler Frequency Measurements

	Doppler
	16
	0,04
	(1310,7
	m/s
	O

	ADR
	25
	2-10
	0 - 32767,5
	m
	O(1)

	NOTE 1:
All of these fields shall be present together, or none of them shall be present.




SV ID

The SV ID is an index number for a satellite within a satellite system. The SV ID value range starts from 0 for each satellite system. The interpretation of SV ID for each GANSS is defined in Table A.10.14. 

Table A.10.14: Interpretation of SV ID

	System
	Value of SV ID
	Interpretation of SV ID

	Galileo
	‘0’ – ‘35’

‘36’ – ‘63’
	Code No. 1 to 36

Reserved

	Modernized 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

	BDS
	‘0’ – ‘36’
‘37’ – ‘63’
	Satellite ranging code number signal No.1 to 37 [xx]
Reserved


C/N0
This field contains the estimate of the carrier-to-noise ratio of the received signal from the particular satellite. It is given in whole dB-Hz and has a range of 0 to 63. Typical levels observed by GNSS receivers will be in the range of 16 dB-Hz to 50 dB-Hz.

Carrier Quality Indication

This field indicates the quality of a carrier phase measurement as a bit field. 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 and shall be included only when carrier phase measurements are requested.

Table A.10.16: Carrier Phase Quality Indication values and associated indications

	Bit
	Polarity Indication

	‘0’
	Data Direct

	‘1’
	Data Inverted

	‘0X’
	Carrier phase not continuous

	‘1X’
	Carrier phase continuous

	X = do not care


Code Phase

This field contains the whole and fractional value of the code-phase measurement made by the MS 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 (e.g. Galileo L1 OS measurement is divided by 1023,0 chip/ms).

Integer Code Phase

This field indicates the integer millisecond part of the code phase that is expressed modulo the GANSS Code PhaseAmbiguity. 

The value of the ambiguity is given in the GANSS Ambiguity field of the GANSS Generic Measurement Information element.

The Integer code phase is optional. The default value is 0.

Code Phase RMS Error

This field contains Code Phase RMS Error value. This parameter has the same range as described in Table A.10.

Doppler

This field contains the Doppler measured by the MS for the particular satellite signal. This information can be used to compute the 3-D velocity of the MS. 

The Doppler range is sufficient to cover the potential range of values measured by the MS. Doppler measurements are converted into unit of m/s by multiplying the Doppler measurement in Hz by the nominal wavelength of the measured signal.

ADR
This field contains the ADR measurement measured by the MS for the particular satellite signal. This information can be used to compute the 3-D velocity or high-accuracy position of the MS. ADR measurements are converted into units of m by multiplying the ADR measurement by the nominal wavelength of the measured signal.

This field is optional and shall be included only when carrier phase measurements are requested.

----------------------------------------------------NEXT CHANGE ------------------------------------------------------------------

A.4.2.6.1
GANSS Common Assistance Data

GANSS Common Assistance Data element contains GNSS constellation independent information elements that can be applied on any specific GNSS or on a combination of GNSS. GANSS Common Assistance Data fields are included in GANSS Assistance Data only once. This element can contain one or more of the fields listed in table A.31 below. As Table A.31 shows, all fields are optional.
Table A.31: GANSS Common Assistance Data content

	Element
	Presence
	Repetition

	GANSS Reference Time
	O
	No

	GANSS Reference Location
	O
	No

	GANSS Ionospheric Model
	O
	No

	GANSS Additional Ionospheric Model
	O
	No

	GANSS Earth Orientation Parameters
	O
	No

	GANSS Reference Time Extension
	O
	No


GANSS Reference Time
This field specifies the GANSS Time Of Day (TOD) with uncertainty and relationship between GANSS Reference Time and air-interface timing of the BTS transmission in the reference cell. These fields occur once per message; some are mandatory and some are optional, as shown in Table A.33. 

When GANSS TOD -GSM Time association is present, GANSS TOD and BCCH/BSIC/FNm/TN/BN IEs provide a valid relationship between GANSS TOD and GSM time, as seen at the approximate location of the MS, i.e. the propagation delay from BTS to MS shall be compensated for by the SMLC. Depending on implementation, the relation between GANSS TOD and GSM time may have varying accuracy. Therefore, the uncertainty of the timing relation is provided in GANSS TOD Uncertainty. If the propagation delay from BTS to MS is not accurately known, the SMLC shall use the best available approximation of the propagation delay and take the corresponding delay uncertainty into account in the calculation of the field GANSS TOD Uncertainty. When GANSS TOD -GSM Time association is not present, GANSS TOD is an estimate of current GANSS TOD at time of reception of the RRLP segment containing this data by the MS. The SMLC should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the transmission delay between SMLC and MS of the RRLP segment containing GANSS TOD. Note that the MS should further compensate GANSS TOD for the time between the reception of the segment containing GANSS TOD and the time when the GANSS TOD field is used. 

Table A.33: GANSS Reference Time

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	GANSS Reference Time Information (once per message)

	GANSS Day
	13
	1
	0 - 8191
	day
	M

	GANSS TOD
	17
	1
	0 - 86399
	sec
	M

	GANSS TOD Uncertainty
	7
	-
	0…127
	-
	O

	GANSS_TIME_ID
	3
	---
	---
	---
	O (note 3)

	GANSS TOD - GSM Time Association (once per message)

	BCCH Carrier
	10
	1
	0 - 1023
	---
	O (note 1)

	BSIC
	6
	1
	0 - 63
	---
	O (note 1)

	FNm
	21
	1
	0 - (221-1)
	frames
	O (note 1)

	TN
	3
	1
	0 - 7
	timeslots
	O (note 1)

	BN
	8
	1
	0 - 156
	bits
	O (note 1)

	FN1
	7
	2-30
	-5,9605e-8 - +5,8673e-8
	sec/sec
	O (note 2)

	NOTE 1:
All of these fields shall be present together, or none of them shall be present.

	NOTE 2:
This field can be optionally included if GANSS TOD - GSM Time association is present.

	NOTE 3.
Absence of this field means Galileo system time.


GANSS Day

This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS system time indicated by GANSS_TIME_ID modulo 8192 days (about 22 years). The GNSS system time origin is defined in Table A.34 for each GANSS. 

NOTE:
The number of 8192 day cycles since the GANSS zero time-point is provided in the GANSS Reference Time Extension in Table A.35c.
GANSS TOD

Integer number of GANSS TOD seconds within the current day.

Range: 
0 - 86399 s.

GANSS TOD Uncertainty

GANSS TOD uncertainty value as described in 3.2.9. This field is optional.
GANSS_TIME_ID

This field specifies the GNSS system time used in GANSS Reference Time. The SMLC shall set the GANSS_TIME_ID only to system times for corresponding GANSSs supported by the MS.

Table A.34: GANSS_TIME_ID

	GANSS_TIME_ID
	Indication
	GNSS System Time Origin

	Galileo System Time
	(default)
	August 22, 1999; 00:00:00 UT

	GPS System Time
	0
	January 6, 1980; 00:00:00 UTC(USNO)

	QZSS System Time
	1
	January 6, 1980; 00:00:00 UTC(USNO)

	GLONASS System Time
	2
	January 1, 1996; 03:00:00 UTC(RU)

	BDS
	3
	January 1, 2006 00:00:00 UTC (NTSC)

	Reserved for future use
	4 - 7
	–


BCCH Carrier/BSIC/FNm/TN/BN/FN1
These fields specify the state of the GSM frame number, respectively, of the reference BTS with the specified BCCH carrier and BSIC at the time that correspond to GANSS TOD. Also, the drift rate of the frame timing, FN1, with respect to the GANSS TOD is optionally given. The SMLC shall use the current serving BTS as the reference BTS. The target MS has the option of rejecting a GANSS position request or GANSS assistance data if the reference BTS is not the serving BTS. If FNm field is present in the assistance, cellular time parameters FNm/TN/BN shall be aligned with the integer GANSS TOD second given in GANSS TOD field.

GANSS Reference Location
The Reference Location field contains a 3-D location (with uncertainty) specified as per 3GPP TS 23.032. The purpose of this field is to provide the MS with a priori knowledge of its location in order to improve GNSS receiver performance. The allowed shape is 3-D location with uncertainty (ellipsoid point with altitude and uncertainty ellipsoid). As defined in 3GPP TS 23.032, the GANSS Reference Location is provided in WGS-84 reference system.

NOTE:
If GPS Assistance Data component is present as well, the SMLC should include the Reference Location either in the GPS Assistance Data or GANSS Common Assistance Data element.

GANSS Ionospheric Model
GANSS Ionospheric Model contains parameters to model the propagation delay of the GNSS signals through the ionosphere. The information elements in this field are shown in Table A.35. Proper use of these fields as defined in [11] allows a single‑frequency GNSS receiver to remove the ionospheric delay from the pseudorange measurements. 

Table A.35: GANSS Ionospheric Model

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	GANSS Ionosphere Model Parameters

	ai0
	11
	2-2
	Solar Flux Units
	M

	ai1
	11
	2-8
	Solar Flux Units/degree
	M

	ai2
	14
	2-15
	Solar Flux Units/degree2
	M

	GANSS Ionosphere Regional Storm Flags

	Storm Flag 1
	1
	---
	---
	O (note 1)

	Storm Flag 2
	1
	---
	---
	O (note 1)

	Storm Flag 3
	1
	---
	---
	O (note 1)

	Storm Flag 4
	1
	---
	---
	O (note 1)

	Storm Flag 5
	1
	---
	---
	O (note 1)

	NOTE 1:
All of these fields shall be present together, or none of them shall be present.


GANSS Ionosphere Parameters

The ionosphere model parameters are used to estimate the ionospheric distortions on pseudoranges as described in [11] section 5.1.6. 

GANSS Ionosphere Regional Storm Flags

These fields specify the Ionosphere  disturbance flags (1,…,5) for five different regions as described in [11] section 5.1.6. If the ionosphere disturbance flag for a region is not present the target device shall treat the ionosphere disturbance condition as unknown.

GANSS Additional Ionospheric Model

The GANSS Additional Ionospheric Model contains parameters to model the propagation delays of the GANSS signals through the ionosphere. The information elements in this field are shown in table A.35.a.

When Data ID 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 [16]. When Data ID has the value ‘00’ it indicates the parameters are applicable worldwide [16]. All other values for Data ID are reserved. When Data ID has the value  ‘01’ it indicates that the parameters have been generated by BDS, and UE shall use these parameters according to the description given in 5.2.4.7 in [xx].
Table A.35.a: GANSS Additional Ionospheric Model 

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	Data ID
	2
	--
	See text
	M

	(0
	8
	2-30
	seconds
	M

	(1
	8
	2-27
	sec/semi-circle
	M

	(2
	8
	2-24
	sec/(semi-circle)2
	M

	(3
	8
	2-24
	sec/(semi-circle)3
	M

	(0
	8
	211
	seconds
	M

	(1
	8
	214
	sec/semi-circle
	M

	(2
	8
	216
	sec/(semi-circle)2
	M

	(3
	8
	216
	sec/(semi-circle)3
	M


GANSS Earth Orientation Parameters

The GANSS Earth Orientation Parameters provides parameters to construct the ECEF and ECI coordinate transformation as defined in [12] and are shown in Table A.35.b. GANSS Earth Orientation Parameters indicate the relationship between the Earth’s rotational axis and WGS-84 reference system. 

Table A.35.b: GANSS Earth Orientation Paramaters

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	tEOP
	16
	24
	seconds
	M

	PM_X
	21
	2-20
	arc-seconds
	M

	PM_X_dot
	15
	2-21
	arc-seconds/day
	M

	PM_Y
	21
	2-20
	arc-seconds
	M

	PM_Y_dot
	15
	2-21
	arc-seconds/day
	M

	UT1
	31
	2-24
	seconds
	M

	UT1_dot
	19
	2-25
	seconds/day
	M


GANSS Reference Time Extension

This element is an extension to the GANSS Reference Time  IE and is shown in Table A.35c. If GANSS Reference Time is provided by the SMLC, the GANSS Reference Time Extension shall also be provided. 

NOTE:
For reasons of backward compatibility, this IE is not defined for a Release 9 or earlier SMLC and would be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected but is not received, the SMLC is Release 9 or earlier.

Table A.35c: GANSS Reference Time Extension

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	GANSS Day Cycle Number
	3
	1
	0 - 7
	8192 days
	M


GANSS Day Cycle Number

This field  provides the number of 8192 day cycles occurred since the GANSS zero time-point defined in Table A.34. The first 8192 GANSS days since the zero time-point is GANSS Day Cycle Number 0.

A.4.2.6.2
GANSS Generic Assistance Data

GANSS Generic Assistance data elements contain Information Elements that are applied on one specific GNSS at a time indicated by GANSS_ID. The format of the IE’s remains the same regardless of the GANSS; only the values of the parameters and inclusion of certain optional fields will vary. 

GANSS Generic Assistance Data is repeated for each GNSS included in GANSS Assistance Data. GANSS Generic Assistance Data can contain one or more of the elements listed in Table A.39 below. As Table A.39 shows, all fields are optional.

Table A.39: GANSS Generic Assistance Data content

	Element
	Presence
	Repetition

	GANSS ID
	O (note 1)
	Yes

	GANSS Time Model
	O
	Yes

	DGANSS Corrections
	O
	Yes

	GANSS Navigation Model
	O
	Yes

	GANSS Real-Time Integrity
	O
	Yes

	GANSS Data Bit Assistance
	O
	Yes

	GANSS Reference Measurement Information
	O
	Yes

	GANSS Almanac Model
	O
	Yes

	GANSS UTC Model
	O
	Yes

	GANSS Ephemeris Extension
	O
	Yes

	GANSS Ephemeris Ext Check
	O
	Yes

	SBAS ID
	O
	Yes

	GANSS Additional UTC Model
	O
	Yes

	GANSS Auxiliary Information
	O
	Yes

	DGANSS Corrections Validity Period
	O
	Yes

	GANSS Time Model Extension
	O
	Yes

	GANSS Reference Measurement Extension
	O
	Yes

	GANSS Almanac Model Extension
	O
	Yes

	GANSS Almanac Model Extension-R12
	O
	Yes

	GANSS Reference Measurement Extension-R12
	O
	Yes

	DBDS Corrections
	O (note 2)
	Yes

	BDS Grid Model
	O (note 2)
	Yes

	NOTE 1:
Absence of this field means Galileo.
NOTE 2:
The field may be present if the GANSS ID = BDS; otherwise it is not present.


GANSS_ID

This field indicates the GNSS for which the following assistance data IE’s in GANSS Generic Assistance Data element are dedicated. The supported GANSS are listed in Table A.40. Absence of this field indicates Galileo. If GANSS ID indicates SBAS, the SBAS ID shall be included to indicate the specific SBAS addressed.

Range: 
0 - 7

Table A.40: GANSS_ID

	GANSS_ID
	Indication

	SBAS
	0

	Modernized GPS
	1

	QZSS
	2

	GLONASS
	3

	BDS
	4

	Reserved for future use
	5-7


GANSS Time Model

This field specifies a model to relate GNSS system time to a selected time reference. GNSS Time Offset ID (GNSS_TO_ID) identifies the GNSS for which the relation is provided.

The SMLC may send multiple GANSS Time Models (up to 7) for a specific GNSS depending on the number of the allowed satellite systems in GANSS Positioning Method. For example, the SMLC may send two GANSS Time Models for Galileo to give the relations between Galileo and two GNSS system times. 

NOTE:
The integer number of seconds of the GNSS-GNSS Time Offset is provided in the GANSS Time Model Extension in Table A.55.22.
Table A.41: GANSS Time Model

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	GANSS Time Model Reference Time
	16
	24
	0 - 604784
	s
	M

	TA0
	32
	2-35
	
	sec
	M

	TA1
	24
	2-51
	
	sec/sec
	O

	TA2
	7
	2-68
	
	sec/sec2
	O

	GNSS_TO_ID
	3
	---
	---
	---
	M

	Week Number
	13
	1
	0 - 8191
	week
	O 


GANSS Time Model Reference Time

This field specifies the reference time of week for GANSS Time Model and it is given in GNSS specific system time. 

Range: 
0  604784 seconds 

TA0/TA1/TA2 

These fields specify the GANSS Time Model for a specific GNSS system by constant and first and second order terms of polynomial. The first and second order terms are optional. 

GNSS_TO_ID

This field specifies GNSS Time Offset ID. GANSS Time Model contains parameters to convert GNSS System Time from the system indicated by GANSS_ID to GNSS System Time indicated by GNSS_TO_ID. The conversion is defined in [12,13,14].

Table A.42: GNSS_TO_ID

	GNSS_TO_ID
	Indication

	GPS
	0

	GALILEO
	1

	QZSS
	2

	GLONASS
	3

	BDS
	4

	Reserved for future use
	5-7


Week Number

This field specifies the reference week of GANSS Time Model given in GNSS specific system time. This field is optional.

DGANSS Corrections
These fields specify the DGANSS corrections to be used by the MS.

Table A.43: DGANSS Corrections
	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	The following fields occur once per message

	DGANSS Reference Time
	7
	30
	0 - 3570
	seconds
	M

	N_SGN_TYPE
	2
	1
	1 - 3
	---
	M

	The following fields occur once per GANSS signal type (N_SGN_TYPE times)

	GANSS_Signal_ID
	3
	---
	---
	---
	M

	Status/Health
	3
	1
	0 - 7
	---
	M

	N_SAT
	4
	1
	1 - 16
	---
	M

	The following fields occur once per satellite (N_SAT times)

	SV_ID
	6
	---
	0…63
	---
	M

	IOD
	10
	---
	---
	---
	M

	UDRE
	2
	---
	0 - 3
	---
	M

	PRC
	12
	0,32
	(655,04
	meters
	M

	RRC
	8
	0,032
	(4,064
	meters/sec
	M


DGANSS Reference Time

This field indicates the baseline time for which the DGANSS corrections are valid as modulo 3600 s. DGANSS Reference Time is given in GNSS system time. 

Range: 
0 - 3600 s

N_SGN_TYPE

This field indicates the number of GNSS signal types included in DGANSS Corrections IE.

Range: 
1 - 3

GANSS_Signal_ID

DGANSS corrections are provided per GNSS signal type identified by GANSS_Signal_ID. The supported signals are listed in Table A.59.

Status/Health
This field indicates the status of the differential corrections contained in the broadcast message. The values of this field and their respective meanings are shown below in Table A.44.

Table A.44: Values of Status/Health IE

	Code
	Indication

	000
	UDRE Scale Factor = 1,0

	001
	UDRE Scale Factor = 0,75

	010
	UDRE Scale Factor = 0,5

	011
	UDRE Scale Factor = 0,3

	100
	UDRE Scale Factor = 0,2

	101
	UDRE Scale Factor = 0,1

	110
	Reference Station Transmission Not Monitored

	111
	Data is invalid - disregard


The first six values in this field indicate valid differential corrections. When using the values described below, the "UDRE Scale Factor" value is applied to the UDRE values contained in the message. The purpose is to indicate an estimate in the amount of error in the corrections.

The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGANSS network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are invalid, as judged by the source. In the later case, the message shall contain no corrections for individual satellites. Any MS that receives DGANSS Corrections in a GANSS Assistance Data IE shall contain the appropriate logic to properly interpret this condition and look for the next IE.

N_SAT
This field indicates the number of satellites (per specified GANSS_Signal_ID) for which differential corrections areincluded in this element. 

Range: 
1 - 16

SV_ID

The SV ID is an index number for a satellite. The interpretation of SV ID is defined in Table A.10.14.
Issue Of Data

Issue of Data field contains the identity for the GANSS Navigation Model, as defined in Table A.48.2 (i.e., excluding the IOD_MSB, if applicable for the particular GANSS or signal). 

User Differential Range Error (UDRE)
This field provides an estimate of the uncertainty (1-() in the corrections for the particular satellite. The value in this field shall be multiplied by the UDRE Scale Factor in the common Corrections Status/Health field to determine the final UDRE estimate for the particular satellite. The meanings of the values for this field are described in Table A.45.

Table A.45: Values of UDRE IE

	Value
	Indication

	00
	UDRE ( 1,0 m

	01
	1,0 m < UDRE ( 4,0 m

	10
	4,0 m < UDRE ( 8,0 m

	11
	8,0 m < UDRE


Each UDRE value shall be adjusted based on the operation of an Integrity Monitor (IM) function which exists at the network (SMLC, GPS server, or reference GPS receiver itself). Positioning errors derived at the IM which are excessive relative to DGPS expected accuracy levels shall be used to scale the UDRE values to produce consistency.

Pseudo-Range Correction (PRC)
This field indicates the correction to the pseudorange for the particular satellite at DGANSS Reference Time,  t0. The value of this field is given in meters (m) and the resolution is 0,32, as shown in Table A.43 above. The method of calculating this field is described in [9].

If the SMLC has received a request for GANSS assistance data from an MS which included a request for the navigation models and DGANSS (i.e., bit J and M are set to one in ‘Requested GANSS Assistance Data, see 3GPP TS 49.031), the SMLC shall determine, for each satellite, if the navigation model stored by the MS is still suitable for use with DGANSS corrections (also see navigation model update conditions right before Table A.46) and if so and if DGANSS corrections are supported the SMLC should send DGANSS corrections without including the navigation model.

The IOD value sent for a satellite shall always be the IOD value that corresponds to the navigation model for which the pseudo-range corrections are applicable.

The pseudo-range correction shall correspond to the available navigation model (the one already stored in and identified by the MS or the one included in the same procedure as the pseudo-range correction). The MS shall only use the PRC value when the IOD value received matches its available navigation model.

Pseudo-range corrections are provided with respect to GNSS specific geodetic datum (e.g., PZ-90.02 if GANSS ID indicates GLONASS).

Pseudo-Range Rate Correction (RRC)
This field indicates the rate-of-change of the pseudorange correction for the particular satellite, using the satellite ephemeris and clock corrections identified by the IOD IE. The value of this field is given in meters per second (m/sec) and the resolution is 0,032, as shown in table A.43 above. For some time t1 > t0, the corrections for IOD are estimated by


PRC(t1, IOD) = PRC(t0, IOD) + RRC(t0, IOD)((t1 - t0) ,

and the MS uses this to correct the pseudorange it measures at t1, PRm(t1, IOD), by


PR(t1, IOD) = PRm(t1, IOD) + PRC(t1, IOD) .

The SMLC shall always send the RRC value that corresponds to the PRC value that it sends (see above for details). The MS shall only use the RRC value when the IOD value received matches its available navigation model.

GANSS Navigation Model
This set of fields contains information required to manage the transfer of precise navigation data to the GANSS-capable MS. In response to a request from a MS for GANSS Assistance Data, the SMLC shall determine whether to send the navigation model for a particular satellite to an MS based upon factors like the T-Toe limit specified by the MS and any request from the MS for DGANSS (also see above). This information includes control bit fields as well as satellite ephemeris and clock corrections and clock and orbit accuracy models. GANSS Orbit Model can be given in Keplerian parameters  or as state vector in Earth-Centered Earth-Fixed coordinates, dependent on the GANSS-ID and the MS capabilities. The meaning of these parameters is defined in relevant ICDs of the particular GANSS and GNSS specific interpretations apply. For example, Modernized GPS and QZSS use the same model parameters but some parameters have a different interpretation [16].

GANSS Navigation Model element can contain data up to at most 32 satellites. The individual fields are given in Table A.46 and the conditions for their presence is discussed below.

Table A.46: GANSS Navigation Model contents

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	Navigation Model Flow Control (once per message)

	Num_Sat
	5
	1
	---
	M

	Non-Broadcast Indication
	1
	---
	---
	M

	The following fields occur once per satellite (Num_Sat times)

	SV ID
	6
	---
	---
	M

	SV Health
	5
	---
	---
	M

	IOD
	10
	---
	---
	M

	GANSS Clock Model
	See Table A.49.1
	---
	---
	M

	GANSS Orbit Model
	See Table A.49.2
	---
	---
	M

	SV Health_MSB
	1
	---
	---
	O

	IOD_MSB
	1
	---
	---
	O

	SV Health Extension
	4
	--
	--
	O


Num_Sat
This field specifies the number of satellites that are included in the provided GANSS Navigation Model element. A range of 1-32 is available. This field is mandatory when the GANSS Navigation Model field is included in the GANSS  Assistance Data message. 

Non-Broadcast Indication

This field indicates if the GANSS Navigation Model Elements are not derived from satellite broadcast data or are given in a format not native to the GANSS. 

Table A.47: Values of Non-Broadcast Indication Flag

	Value
	Non-Broadcast Indication

	0
	GANSS Navigation Data elements corresponding with broadcasted data

	1
	GANSS Navigation Data element not derived from satellite broadcast


SV_ID

The field specifies the SV/Slot ID for which the GANSS Navigation Model Elements is given. The interpretation of SV ID is defined in Table A.10.14.
Range: 
0 - 63

SV Health and SV Health_MSB

This parameter gives information about the satellite’s current health. The health values are GNSS system specific. The SV Health bits have the encoding as in Table A.48.1 for a particular GANSS. The SV Health_MSB may be present for some GANSS or signals as defined in Table A.48.1. If SV Health_MSB is present, the total SV Health information is created by appending the SV Health field to the SV Health_MSB field. 

Table A.48.1: Interpretation SV Health Bits 

	GANSS
	SV Health_MSB
	SV Health Bit String(5)

	
	
	Bit 1 (MSB)
	Bit 2
	Bit 3
	Bit 4
	Bit 5 (LSB)

	Galileo

[11, section 5.1.9.3]
	---(1)
	E5a Data Validity Status
	E5b Data Validity Status
	E1-B Data Validity Status
	E5a Signal Health Status



	Modernized GPS(2)
	---(1)
	L1C Health 

[14]
	L1 Health [12,13]
	L2 Health

 [12,13]
	L5 Health [12,13]
	‘0’

(reserved)

	SBAS(3)
	---(1)
	Ranging On (0), Off(1)
	Corrections On (0), Off (1)
	Integrity On (0), Off(1)
	‘0’

(reserved)
	‘0’

(reserved)

	QZSS

QZS-L1(4)
	MSB of SV Health [16]
	5 LSBs of SV Health [16]

	QZSS

QZS-L1C/L2C/L5(5)
	---(1)
	L1C Health

[16]
	L1 Health 

[16]
	L2 Health

 [16]
	L5 Health 

[16]
	‘0’

(reserved)

	GLONASS
	---(1)
	Bn (MSB)

[17, page 23]
	FT
[17, Table 4.4]

	BDS
	---(1)
	B1I Health (SatH1) [xx]
	‘0’

(reserved)

	Note 1: The SV Health_MSB field shall not be present in GANSS Navigation Model for these GANSS or GANSS signals.
Note 2: 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: SV Health in case of GANSS ID indicates SBAS includes the 5 LSBs of the Health included in GEO Almanac Message Parameters (Type 17) [15].

Note 4: If GANSS ID indicates ‘QZSS’, and GANSS Orbit Model-2 is included, this interpretation of SV Health applies.

Note 5: If GANSS ID indicates ‘QZSS’, and GANSS Orbit Model-3 is included, this interpretation of SV Health applies.


SV Health Extension

This parameter gives additional information about the satellite’s current health. The health values are GNSS system specific. The SV Health Extension bits have the encoding as in Table A.48.1a for a particular GANSS. 

Table A.48.1a: Interpretation SV Health Extension Bits 

	GANSS
	SV Health Extension Bit String(4)

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

	Galileo [11, section 5.1.9.3]
	E5b Signal Health Status
	E1-B Signal Health Status


Issue Of Data

Issue of Data field contains the identity for GANSS Navigation Model. The IOD_MSB may be present for some GANSS or signals as defined in Table A.48.2a. If IOD_MSB is present, the total IOD information is constructed as defined in Table A.48.2a. 

In the case of broadcasted Galileo ephemeris, the IOD contains the IODnav as described in [11]. 

In case of broadcasted Modernized GPS ephemeris, the IOD contains the 11-bit parameter toe as defined in [12, Table 30-I] [14, Table 3.5-1] and is constructed using IOD and IOD_MSB fields. 

In case of broadcasted SBAS ephemeris, the IOD contains the 8 bits Issue of Data as defined in [15] Message Type 9. 

In case of broadcasted QZSS QZS-L1 ephemeris, the IOD contains the IODC as described in [16]. 

In case of broadcasted QZSS QZS-L1C/L2C/L5 ephemeris, the IOD contains the 11-bit parameter toe as defined in [16] and is constructed using IOD and IOD_MSB fields.

In case of broadcasted GLONASS ephemeris, the IOD contains the parameter tb as defined in [17].
In case of broadcasted BDS ephemeris, the IOD contains the 10-bit parameters which consist of IODC and IODE as defined in [xx].
Table A.48.2: Interpretation of Issue Of Data

	GANSS
	Parameter
	# Bits
	Scale Factor
	Range
	Units

	Galileo
	IODnav
	10
	--
	0-1023
	--

	Modernized GPS(1)
	LSBs of toe
	10
	300
	0-306900
	seconds

	SBAS
	IOD
	8
	--
	0-255
	--

	QZSS – QZS-L1(2)
	IODC
	10
	--
	0-1023
	--

	QZSS – QZS-L1C/L2C/L5(1)(3)
	LSBs of toe
	10
	300
	0-306900
	seconds

	GLONASS
	tb
	7
	15
	15-1425
	minutes

	BDS(4)
	IODC and IODE
	10
	-
	-
	-

	Note 1: The MSB of toe is provided in IOD_MSB field.

Note 2: If GANSS ID indicates ‘QZSS’, and GANSS Clock and Orbit Model-2 are included, this interpretation of IOD applies.

Note 3: If GANSS ID indicates ‘QZSS’, and GANSS Clock and Orbit Model-3 are included, this interpretation of IOD applies
Note 4: If GANSS ID indicates ‘BDS’, the bit 1 (MSB) to 5 indicate the IODC as defined in [xx] and the bit 6 – 10 (LSB) indicate the IODE as defined in [xx]


Table A.48.2a: Interpretation of IOD_MSB

	GANSS(1)
	IOD_MSB
	Scale Factor
	Units
	Comment

	Modernized GPS
	MSB of toe
	307200
	seconds
	The full toe is constructed as “MSB of toe” x 307200 + “LSBs of toe” x 300

(Effective range of full toe is 0-604500 seconds)

	QZSS – QZS-L1C/L2C/L5
	MSB of toe
	307200
	seconds
	The full toe is constructed as “MSB of toe” x 307200 + “LSBs of toe” x 300

(Effective range of full toe is 0-604500 seconds)

	Note 1: The IOD_MSB field shall not be present in GANSS Navigation Model for GANSS or GANSS signals not defined in this Table.


GANSS Clock Model

GANSS clock model (Model-1) contains one or two clock model elements. If included, Clock Model-1 shall be included once or twice depending on the MS capability. 

If the MS is supporting multiple Galileo signals, the SMLC shall include both F/Nav and I/Nav clock models in GANSS Clock Model IE if the SMLC assumes the MS to perform Location Information calculation using multiple signals. The MS capabilities to support multiple GNSS frequencies are indicated in the Positioning Capability Response element (clause A.8). Otherwise, SMLC shall include only the model suitable for the GNSS.

Table A.49.1: GANSS Clock Model 

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	One of the following models can be included:

	Model-1:

	Satellite Clock Model (Galileo [11])

	toc
	14(u)
	60
	sec
	C(1)

	af2
	6
	2-59

	sec/sec2
	C(1)

	af1
	21
	2-46
	sec/sec
	C(1)

	af0 
	31
	2-34
	sec
	C(1)

	TGD (BGD)
	10
	2-32 

	sec
	O(1)

	Model ID
	1
	---
	---
	O

	Model-2:

	NAV Clock Model

	toc
	16
	24
	seconds
	C(1)

	af2
	8
	2-55
	sec/sec2
	C(1)

	af1
	16
	2-43
	sec/sec
	C(1)

	af0 
	22
	2-31
	seconds
	C(1)

	TGD
	8
	2-31
	seconds
	C(1)

	Model-3:

	CNAV/CNAV-2 Clock Model

	toc
	11
	300
	seconds
	C(1)

	top
	11
	300
	seconds
	C(1)

	URAoc Index
	5
	---
	---
	C(1)

	URAoc1 Index
	3
	---
	---
	C(1)

	URAoc2 Index
	3
	---
	---
	C(1)

	af2-n
	10
	2-60
	sec/sec2
	C(1)

	af1-n
	20
	2-48
	sec/sec
	C(1)

	af0-n
	26
	2-35
	seconds
	C(1)

	TGD
	13
	2-35
	seconds
	C(1)

	ISCL1CP
	13
	2-35
	seconds
	O(2)

	ISCL1CD
	13
	2-35
	seconds
	O(2)

	ISCL1C/A
	13
	2-35
	seconds
	O(3)

	ISCL2C
	13
	2-35
	seconds
	O(3)

	ISCL5I5
	13
	2-35
	seconds
	O(4)

	ISCL5Q5
	13
	2-35
	seconds
	O(4)

	Model-4:

	GLONASS Satellite Clock Model

	n(tb)
	22
	2-30
	seconds
	C(1)

	n(tb)
	11
	2-40
	---
	C(1)

	n
	5
	2-30
	seconds
	O

	Model-5:

	SBAS Satellite Clock Model

	t0
	13
	16
	seconds
	C(1)

	aGfo
	12
	2-31
	seconds
	C(1)

	aGf1
	8
	2-40
	Seconds/sec
	C(1)

	Model-6:

	BDS Satellite Clock Model

	toc
	17
	23
	seconds
	C(1)

	a0
	24
	2-33
	sec/sec
	C(1)

	a1
	22
	2-50
	sec/sec2
	C(1)

	a2 
	11
	2-66
	seconds
	C(1)

	TGD
	10
	10-10
	seconds
	C(1)

	NOTE 2:
Both of these fields shall be present together, or none of them shall be present.

NOTE 3:
Both of these fields shall be present together, or none of them shall be present.

NOTE 4:
Both of these fields shall be present together, or none of them shall be present.


Model ID

This field specifies the identity of the clock model according to Table A.49.1a. This field is optional.

Table A.49.1a: Galileo Clock Model Identity

	Value
	Identity

	0
	I/Nav

	1
	F/Nav


GANSS Orbit Model

GANSS Orbit Model IE contains the following presentation: Satellite Navigation Model Using Keplerian Parameters or Satellite Navigation Model Using Earth-Centered, Earth-fixed Parameters as described in Table A.49.2. 

Table A.49.2: GANSS Orbit Model 

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	One of the following models can be included:

	Model-1:

	Satellite Navigation Model Using Keplerian Parameters

	toe
	14(u)
	60
	sec
	C

	 (
	32
	2-31
	semi-circles
	C

	(n
	16
	2-43
	semi-circles/sec
	C

	M0
	32
	2-31
	semi-circles
	C

	OMEGAdot
	24
	2-43
	semi-circles/sec
	C

	e
	32(u)
	2-33
	---
	C

	Idot
	14
	2-43
	semi-circles/sec
	C

	sqrtA
	32(u)
	2-19
	meters1/2
	C

	i0
	32
	2-31
	semi-circles
	C

	OMEGA0
	32
	2-31
	semi-circles
	C

	Crs
	16
	2-5
	meters
	C

	Cis
	16
	2-29
	radians
	C

	Cus
	16
	2-29
	radians
	C

	Crc
	16
	2-5
	meters
	C

	Cic
	16
	2-29
	radians
	C

	Cuc
	16
	2-29
	radians
	C

	Model-2:

	Satellite Navigation Model Using NAV Keplerian Parameters 

	URA Index
	4
	--
	--
	C

	Fit Interval Flag
	1
	--
	Boolean
	C

	toe
	16
	24
	sec
	C

	 (
	32
	2-31
	semi-circles
	C

	(n
	16
	2-43
	semi-circles/sec
	C

	M0
	32
	2-31
	semi-circles
	C

	OMEGAdot
	24
	2-43
	semi-circles/sec
	C

	e
	32(u)
	2-33
	---
	C

	Idot
	14
	2-43
	semi-circles/sec
	C

	sqrtA
	32(u)
	2-19
	meters1/2
	C

	i0
	32
	2-31
	semi-circles
	C

	OMEGA0
	32
	2-31
	semi-circles
	C

	Crs
	16
	2-5
	meters
	C

	Cis
	16
	2-29
	radians
	C

	Cus
	16
	2-29
	radians
	C

	Crc
	16
	2-5
	meters
	C

	Cic
	16
	2-29
	radians
	C

	Cuc
	16
	2-29
	radians
	C

	Model-3:

	Satellite Navigation Model Using CNAV/CNAV-2 Keplerian Parameters

	top
	11
	300
	seconds
	C

	URAoe Index
	5
	---
	---
	C

	A
	26
	2-9
	meters
	C

	A_dot
	25
	2-21
	meters/sec
	C

	n0
	17
	2-44
	semi-circles/sec
	C

	n0_dot
	23
	2-57
	semi-circles/sec2
	C

	M0-n
	33
	2-32
	semi-circles
	C

	en
	33
	2-34
	---
	C

	n
	33
	2-32
	semi-circles
	C

	0-n
	33
	2-32
	semi-circles
	C

	_dot
	17
	2-44
	semi-circles/sec
	C

	io-n
	33
	2-32
	semi-circles
	C

	i0-n_dot
	15
	2-44
	semi-circles/sec
	C

	Cis-n
	16
	2-30
	radians
	C

	Cic-n
	16
	2-30
	radians
	C

	Crs-n
	24
	2-8
	meters
	C

	Crc-n
	24
	2-8
	meters
	C

	Cus-n
	21
	2-30
	radians
	C

	Cuc-n
	21
	2-30
	radians
	C

	Model-4:

	Satellite Navigation Model Using GLONASS Earth-Centered, Earth-fixed Parameters

	En
	5(u)
	1
	days
	C

	P1
	2(u)
	--
	---
	C

	P2
	1(u)
	1
	---
	C

	M
	2(u)
	1
	---
	O
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	Model-5:

	Satellite Navigation Model Using SBAS Earth-Centered, Earth-fixed Parameters

	t0
	13
	16
	seconds
	O(1)

	Accuracy
	4
	--
	--
	C

	XG
	30
	0,08
	meters
	C

	YG
	30
	0,08
	meters
	C

	ZG
	25
	0,4
	meters
	C

	XG Rate‑of‑Change
	17
	0,000625
	meters/sec
	C

	YG Rate‑of‑Change
	17
	0,000625
	meters/sec
	C

	ZG Rate‑of‑Change
	18
	0,004
	meters/sec
	C

	XG Acceleration
	10
	0,0000125
	meters/sec2
	C

	YG Acceleration
	10
	0,0000125
	meters/sec2
	C

	ZG Acceleration
	10
	0,0000625
	meters/sec2
	C

	Model-6:

	Satellite Navigation Model Using BDS Keplerian Parameters

	URA Index
	4
	--
	--
	C

	toe
	17
	23
	seconds
	C

	A1/2
	32
	2-19
	meters1/2
	C

	e
	32
	2-33
	--
	C

	(
	32
	2-31
	semi-circles
	C

	n
	16
	2-43
	semi-circles/sec
	C

	M0
	32
	2-31
	semi-circles
	C

	0
	32
	2-31
	semi-circles
	C

	_dot
	24
	2-43
	semi-circles/sec
	C

	i0
	32
	2-31
	semi-circles
	C

	Idot
	14
	2-43
	semi-circles/sec
	C

	Cuc
	18
	2-31
	radians
	C

	Cus
	18
	2-31
	radians
	C

	Crc
	18
	2-6
	meters
	C

	Crs
	18
	2-6
	meters
	C

	Cic
	18
	2-31
	radians
	C

	Cis
	18
	2-31
	radians
	C

	Note 1: If GANSS Clock Model-5 is not included, this field shall be present.

	NOTE u:
unsigned parameter


 GANSS Real-Time Integrity

Integrity Monitor (IM) shall detect unhealthy (e.g., failed/failing) satellite signals and also shall inform users of measurement quality in DGANSS modes when satellite signals are healthy. Excessively large pseudo range errors, as evidenced by the magnitude of the corresponding DGANSS correction, shall be used to detect failed satellite signals. Unhealthy satellite signals should be detected within 10 seconds of the occurrence of the satellite signal failure. When unhealthy (e.g., failed/failing) satellite signals are detected, the assistance and/or DGANSS correction data shall not be supplied for these satellite signals. When the error in the IM computed position is excessive for solutions based upon healthy satellite signals only, DGANSS users shall be informed of measurement quality through the supplied UDRE values. After bad satellite signals have been indicated in the Real Time Integrity field, if the satellite signals return to healthy condition for some period of time, the indications for them shall be removed from this field.

GANSS Real-Time Integrity field of the GANSS Assistance Data Information Element contains parameters that describe the real-time status of the GANSS constellations. Primarily intended for non-differential applications, the real-time integrity of the satellite constellation is of importance as there is no differential correction data by which the mobile can determine the soundness of each satellite signal. GANSS Real-Time Integrity data communicates the health of the GNSS signals to the mobile in real-time. The format is shown in Table A.50. The SMLC shall always transmit the GANSS Real Time Integrity field with the current list of unhealthy signals, for any GANSS positioning attempt and whenever GANSS Assistance Data is sent. If the number of bad signals (NBS) is zero, then the GANSS Real Time Integrity field shall be omitted.

Table A.50: GANSS Real-Time Integrity 
	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	The following fields occur once per SV with bad signal (NBS times)

	Bad_GNSS_SV_ID
	6
	1
	---
	---
	M

	Bad_GNSS_Signal_ID
	8
	1
	---
	---
	O


NBS (Number of satellites with bad signal)
The NBS value indicates the number of satellites with bad signal.

Bad_GNSS_SV_ID
This field specifies the SV ID of the satellite with bad signal or signals. The interpretation of SV ID is defined in Table A.10.14.
Bad_GNSS_Signal_ID

This field identifies the bad signal of a satellite. Absence of this field means that all signals on the specific SV are bad. The interpretation of Bad_GNSS_Signal_ID is listed in Table A.59. If the satellite in question belongs to the modernized GPS constellation and has some healthy signals but bad L1C/A signal, Bad_GNSS_Signal_ID shall be present but may have all the bits set to ‘0’. Status of L1C/A signal shall be indicated with Real-Time Integrity IE in GPS Assistance Data Element.

GANSS Data Bit Assistance
This element provides data bit assistance data for specific satellite signals for data wipe-off. The data bits included in the assistance data depends on the GANSS and its signal. 

Table A.51: GANSS Data Bit Assistance

	Parameter
	Bits
	Resolution
	Range
	Incl.

	GANSS TOD
	6
	1
	0 – 59
	M

	The following fields occur once per satellite (N_SAT times)

	SV ID
	6
	1
	---
	M

	The following fields occur once per signal (N_SGN times)

	GANSS_Signal_ID
	3
	1
	0 - 7
	M

	N_BIT
	10
	1
	1 – 1024
	M

	Data Bits
	N_BIT
	---
	---
	M


GANSS TOD

This field indicates the reference time of the first bit of the data in GANSS Data Bit Assistance in integer seconds in GNSS specific system time.

Data Bit Reference Time is given as modulo 60 s from GANSS TOD.

N_SAT

This field specifies the number of satellites in GANSS Data Bit Assistance element.

SV_ID

The field specifies the SV for which the GANSS Data Bit Assistance is given. The interpretation of SV ID is defined in Table A.10.14.
Range: 
0 – 63

N_SGN

This field specifies the number of signals for which GANSS Data Bit Assistance is provided.

Range:
1 – 8

GANSS_Signal_ID

This field specifies the GANSS signal type of the GANSS Data Bit Assistance as listed in Table A.59.

N_BIT

This field indicates the number of bits (or symbols) included in the IE.

Data Bits
Data bits are contained in GNSS system and data type specific format. 

In case of Galileo, it contains the FEC encoded and interleaved modulation symbols. The logical levels 1 and 0 correspond to signal levels -1 and +1, respectively. In case of Modernized GPS L1C, it contains the encoded and interleaved modulation symbols as defined in [14] section 3.2.3.1.

In case of Modernized GPS L2C, it contains either the NAV data modulation bits, the FEC encoded NAV data modulation symbols, or the FEC encoded CNAV data modulation symbols, dependent on the current signal configuration of this satellite as defined in [12, Table 3-III].

In case of Modernized GPS L5, it contains the FEC encoded CNAV data modulation symbols as defined in [13].

In case of SBAS, it contains the FEC encoded data modulation symbols as defined in [15].

In case of QZSS QZS-L1, it contains the NAV data modulation bits as defined in [16] section 5.2. In case of QZSS QZS-L1C, it contains the encoded and interleaved modulation symbols as defined in [16] section 5.3. In case of QZSS QZS-L2C, it contains the encoded modulation symbols as defined in [16] section 5.5. In case of QZSS QZS-L5, it contains the encoded modulation symbols as defined in [16] section 5.6. 

In case of GLONASS, it contains the 100 sps differentially Manchester encoded modulation symbols as defined in [17] section 3.3.2.2.
In case of BDS, it contains the encoded and interleaved modulation symbols as defined in [XX] section 5.1.3.
GANSS Reference Measurement Information

This field provides reference code and Doppler measurement information of visible satellites of a GANSS constellation. The information can be used as acquisition assistance to improve the sensitivity of the receiver. 

These parameters describe the range and optionally the derivatives from respective satellites to the GANSS Reference Location at the GANSS Reference Time. The code phase and Doppler fields are aligned with the time provided in GANSS Reference Time. Figure A.4a illustrates the relation between some of the fields with respect to the GANSS TOD.

If GPS Acquisition Assistance is included the Reference Time included in the GPS Acquisition Assistance is also valid for the GANSS Reference Measurement fields and the parameters are referenced to GPS TOW. Figure A.4b illustrates the relation between some of the fields with respect to GPS TOW.

The parameters are given in units of ms and m/s which makes it possible to convert the values to any nominal frequency and chipping and code rate.

Table A.52: GANSS Reference Measurement Information Contents

	Parameter
	Range
	Bits
	Resolution
	Incl.

	GANSS_Signal_ID
	0 - 7
	3
	---
	M

	The following fields occur once per satellite (Num_Sat times)

	SV_ID
	0 - 63
	6
	
	M

	Doppler (0th order term)
	-1024 m/s to 1023,5 m/s
	12
	0,5 m/s
	M

	Doppler (1st order term)
	-0,2 - 0,1 m/s2.
	6
	1/210 m/s2.
	O(1)

	Doppler Uncertainty
	2,5 m/s - 40 m/s 
[2-n(40) m/s, n = 0 - 4]
	3
	---
	O(1,3)

	Code Phase 
	0 - (1-2-10) ms
	10
	2-10 ms
	M

	Integer Code Phase 
	0 - 127 ms
	7
	1 ms
	M

	Code Phase Search Window
	See Table A.53
	5
	---
	M

	Azimuth
	0 - 348,75 deg
	5
	11,25 deg
	O(2)

	Elevation
	0 - 78,75 deg
	3
	11,25 deg
	O(2)

	Code Phase_1023
	boolean
	1
	---
	O

	NOTE 1,2: 
All of these fields shall be present together, or none of them shall be present.

NOTE 3: 

If Doppler Uncertainty Extension (Table A.55.25) is present, Doppler Uncertainty shall be set to 
value 0 (40 m/s).
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Figure A.4a. Exemplary calculations of some GANSS Reference Measurement fields with respect to GANSS TOD.
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Figure A.4b. Exemplary calculations of some GANSS Reference Measurement fields with respect to GPS TOW.

GANSS_Signal_ID

This field specifies the GNSS signal type. The supported signals are listed in Table A.59.

Num_Sat

This field specifies the number of satellites in GANSS Reference Measurement Information element.

SV_ID

This field specifies the SV for which the GANSS Reference Measurement Assistance is given. The interpretation of SV ID is defined in Table A.10.14.
Range: 
0 – 63

Doppler (0th order term)

This field contains the Doppler (0th order term) value. A positive value in Doppler defines the increase in satellite signal frequency due to velocity towards the MS. A negative value in Doppler defines the decrease in satellite signal frequency due to velocity away from the MS. 
Doppler is given in unit of m/s by multiplying the Doppler value in Hz by the nominal wavelength of the assisted signal.

This field is mandatory.

Doppler (1st order term)

This field contains the Doppler (1st order term) value. A positive value defines the rate of increase in satellite signal frequency due to acceleration towards the MS. A negative value defines the rate of decrease in satellite signal frequency due to acceleration away from the MS. 

Doppler (1st order term) is given in unit of m/s by multiplying the Doppler value in Hz by the nominal wavelength of the assisted signal.

This field is optional.
Doppler Uncertainty
This field contains the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary MS is in the range "Doppler  Doppler Uncertainty" to "Doppler  Doppler Uncertainty". This field is optional. If Doppler Uncertainty (together with Doppler 1st order term) is omitted, the terminal shall interpret Doppler Uncertainty as greater than +/-40 m/s. If the Doppler Uncertainty Extension (Table A.55.25) field is present, the MS that supports the Doppler Uncertainty Extension shall ignore this field.

Doppler Uncertainty is given in unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal wavelength of the assisted signal.

Permitted Values:
2,5 m/s, 5 m/s, 10 m/s, 20 m/s, 40 m/s as encoded by an integer n in the range 0-4 according to the formula in Table A.52.

Code Phase

This field together with the Code Phase_1023 field contains code phase, in units of milliseconds, in the range from 0 to 1 millisecond scaled by the nominal chipping rate of the GNSS signal, where increasing values of the field signify increasing predicted signal code phases, as seen by a receiver at the Reference Location at the GANSS Reference Time. The Reference Location would typically be an apriori estimate of the MS location. This field is mandatory.

Range: 
0 - (1-2-10) ms

NOTE:
The value (1-2-10) ms is encoded using the Code Phase_1023 field.

Integer Code Phase

This field contains integer code phase (expressed modulo 128 ms). The satellite integer milliseconds code phase currently being transmitted at the GANSS Reference Time, as seen by a receiver at the Reference Location is calculated as reference time (GANSS TOD or GPS TOW, expressed in milliseconds) minus (Integer_Code_Phase + (n×128 ms)), as shown in Figure A.4a/b, with n = …-2,-1,0,1,2…. This field is mandatory.

Range: 
0-127 ms

Code Phase Search Window
This field contains the code phase search window. The code phase search window accounts for the uncertainty in the estimated MS location but not any uncertainty in GANSS Reference Time. It is defined such that the expected code phase is in the range "Code Phase - Code Phase Search Window" to "Code Phase + Code Phase Search Window" given in units of milliseconds. This field is mandatory.

Range: 
0-31 (i.e. 0,002 - 2,000 ms according to following table)

Table A.53: Code Phase Search Window Parameter Format

	CODE_PHASE_SEARCH_WINDOW
	Code Phase Search Window [ms]

	'00000'
	No information

	'00001'
	0,002

	'00010'
	0,004

	'00011'
	0,008

	'00100'
	0,012

	'00101'
	0,016

	'00110'
	0,024

	'00111'
	0,032

	'01000'
	0,048

	'01001'
	0,064

	'01010'
	0,096

	'01011'
	0,128

	'01100'
	0,164

	'01101'
	0,200

	'01110'
	0,250

	'01111'
	0,300

	'10000'
	0,360

	'10001'
	0,420

	'10010'
	0,480

	'10011'
	0,540

	'10100'
	0,600

	'10101'
	0,660

	'10110'
	0,720

	'10111'
	0,780

	'11000'
	0,850

	'11001'
	1,000

	'11010'
	1,150

	'11011'
	1,300

	'11100'
	1,450

	'11101'
	1,600

	'11110'
	1,800

	'11111'
	2,000


Azimuth
This field together with the Azimuth LSB  included in GANSS Reference Measurement Extension in Table A.55.23contains the azimuth angle. An angle of x degrees means the satellite azimuth a is in the range (x ( a < x+0,703125) degrees. This field is optional.

Range: 
0 - 359,296875 degrees.

Elevation
This field together with the Elevation LSB included in GANSS Reference Measurement Extension in Table A.55.23 contains the elevation angle. An angle of y degrees means the satellite elevation e is in the range (y ( e < y+0,703125) degrees except for y = 89,296875 where the range is extended to include 90 degrees. This field is optional.

Range: 
0 - 89,296875 degrees

Code Phase_1023

This field if set to TRUE indicates that the code phase has the value 1023 × 2-10 = (1-2-10) ms. This field may only be set to TRUE if the value provided in the Code Phase  field is 1022. If this field is set to FALSE, the code phase is the value provided in the Code Phase  field in the range from 0 to (1 - 2×2-10) ms. If this field is not present and the Code Phase  field  has the value 1022, the MS  may assume that the code phase is between (1 - 2×2-10)  and (1 - 2-10) ms.
GANSS Almanac Model

These fields specify the coarse, long-term model of the satellite positions and clocks. These fields are given in Table A.54. The meaning of these parameters is defined in relevant ICDs of the particular GANSS and GNSS specific interpretations apply. For example, Modernized GPS and QZSS use the same model parameters but some parameters have a different interpretation [16].

GANSS Almanac Model is useful for receiver tasks that require coarse accuracy, such as determining satellite visibility. The model is valid for up to few weeks, typically. Since it is a long-term model, the field should be provided for all satellites in the GNSS constellation. If almanac is not provided for the full GNSS constellation, the SMLC shall set the Complete Almanac Provided  field in Table A.55.24 to FALSE.

Table A.54: GANSS Almanac Model (per-satellite fields - (1) = Positive range only)

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	The following fields occur once per message

	Num_Sats_Total
	6
	1
	---
	M

	Week Number
	8
	1
	weeks
	M

	Toa
	8
	212 if GANSS-ID is not Galileo.

600 if GANSS-ID is Galileo
	s
	O 

	IODa
	2
	---
	---
	O 

	One of the following models can be included:

	Model-1:

	This model occurs once per satellite (Num_Sats_Total times)

	GANSS Almanac Model Using Keplerian Parameters

	SV_ID
	6
	---
	---
	M

	e
	11
	2-16
	dimensionless
	M 

	(i
	11
	2-14
	semi-circles
	M 

	OMEGADOT
	11
	2-33
	semi-circles/sec
	M 

	SV Status INAV
	4
	---
	dimensionless
	M 

	SV Status FNAV
	2
	---
	dimensionless
	O

	delta_A1/2
	13
	2-9
	meters1/2
	M 

	OMEGA0
	16
	2-15
	semi-circles
	M 

	(
	16
	2-15
	semi-circles
	M 

	M0
	16
	2-15
	semi-circles
	M 

	af0
	16
	2-19
	seconds
	M 

	af1
	13
	2-38
	sec/sec
	M 

	Model-2:
This model occurs once per satellite (Num_Sats_Total times)

GANSS Almanac Model Using NAV Keplerian Parameters 

SV_ID
6
---
---
M
e
16
2-21
dimensionless
M
(i
16
2-19
semi-circles
M
OMEGADOT
16
2-38
semi-circles/sec
M
SV Health
8
---
Boolean
M
A1/2
24
2-11
meters1/2
M
OMEGA0
24
2-23
semi-circles
M
(
24
2-23
semi-circles
M
M0
24
2-23
semi-circles
M
af0
11
2-20
seconds
M
af1
11
2-38
sec/sec
M
Model-3:
This model occurs once per satellite (Num_Sats_Total times)
GANSS Almanac Model Using Reduced Keplerian Parameters
SV_ID

6

---

---

M

A
8

2+9
meters

M

0
7

2-6
semi-cicles

M

0
7

2-6
semi-circles

M

L1 Health

1

---

---

M

L2 Health

1

---

---

M

L5 Health

1

---

---

M



	Model-4:
This model occurs once per satellite (Num_Sats_Total times)

GANSS Almanac Model Using Midi Keplerian Parameters 

SV_ID

6

---

---

M

e

11

2-16
---

M

i
11

2-14
semi-circles

M

_dot
11
2-33
semi-circles/sec
M 
sqrtA
17
2-4
meters1/2
M 
0
16

2-15
semi-circles

M



16

2-15
semi-circles

M

M0
16

2-15
semi-circles

M

afo
11

2-20
seconds

M

af1
10

2-37
sec/sec

M

L1 Health
1

---

---

M

L2 Health
1

---

---

M

L5 Health
1

---

---

M



	Model-5:

	This model occurs once per satellite (Num_Sats_Total times)

	GANSS Almanac Model Using GLONASS Keplerian Parameters 

	NA
	11
	1
	days
	M

	nA
	5
	1
	---
	M

	HnA
	5
	1
	---
	M

	nA
	21
	2-20
	semi-circles
	M

	tnA
	21
	2-5
	seconds
	M

	inA
	18
	2-20
	semi-circles
	M

	TnA
	22
	2-9
	seconds/orbit period
	M

	T_DOTnA
	7
	2-14
	seconds/orbit period2
	M

	nA
	15
	2-20
	---
	M

	nA
	16
	2-15
	semi-circles
	M

	nA
	10
	2-18
	seconds
	M

	CnA
	1
	1
	---
	M

	MnA
	2
	1
	---
	O

	Model-6:

	This model occurs once per satellite (Num_Sats_Total times)

	GANSS Almanac Model Using SBAS ECEF Parameters 

	Data ID
	2
	1
	--
	M

	SV_ID
	6
	--
	--
	M

	Health
	8
	--
	--
	M

	XG
	15
	2600
	meters
	M

	YG
	15
	2600
	meters
	M

	ZG
	9
	26000
	meters
	M

	XG Rate-of-Change
	3
	10
	meters/sec
	M

	YG Rate-of-Change
	3
	10
	meters/sec
	M

	ZG Rate-of-Change
	4
	40,96
	meters/sec
	M

	t0
	11
	64
	seconds
	M

	Model-7:

	This model occurs once per satellite (Num_Sats_Total times)

	GANSS Almanac Model Using BDS Keplerian Parameters 

	SV_ID
	
	--
	
	M

	toa
	8
	212
	seconds
	O(note 2)

	A1/2
	24
	2-11
	meters1/2
	M

	e
	17
	2-21
	--
	M

	
	24
	2-23
	semi-circles
	M

	M0
	24
	2-23
	semi-circles
	M

	0
	24
	2-23
	semi-circles
	M

	_dot
	17
	2-38
	semi-circles/sec
	M

	i
	16
	2-19
	semi-circles
	M

	a0
	11
	2-20
	seconds
	M

	a1
	11
	2-38
	sec/sec
	M

	Hea 
	9
	--
	--
	O (note 3)

	NOTE 2:
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 GANSSAlmanacModel
NOTE 3:
This IE is mandatory present if the IE “SV ID” is between 0 and 29 and not needed otherwise.


Num_Sats_Total

This field specifies the total number of satellites in GANSS Almanac Model.

Range:
1 - 36

Week Number

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. If Toa is not included in GANSS Almanac Model, the MS shall ignore the Week Number.

Range:
0 - 255

NOTE:
In case of Galileo, the almanac reference week number WNa natively contains only the 2 LSB’s [11, section 5.1.10].

Toa
This field specifies the Almanac Reference Time common to all satellites in GANSS Almanac Model Using Keplerian Parameters given in GNSS specific system time. 

Range:
0 - 255

In case of GNSS-ID does not indicate Galileo, the scale factor is 212 seconds. In case of GNSS-ID does indicate Galileo, the scale factor is 600 seconds.

NOTE:
Range extension of Toa may be present in the GANSS Almanac Model Extension-R12 element (Table A.55.25), if GANSS-ID indicates Galileo.
IODa
This field specifies the Issue-Of-Data common to all satellites in GANSS Almanac Model using Keplerian Parameters.

Range:
0 - 3

NOTE:
Range extension of IODa may be present in the GANSS Almanac Model Extension-R12 element (Table A.55.25), if GANSS-ID indicates Galileo.
SV_ID

This field identifies the satellite for which the GANSS Almanac Model is given. The interpretation of SV ID is defined in Table A.10.14.
Range: 
0 - 63

SV Status INAV

This field contains the I/NAV health status bits [11, section 5.1.10].

SV Status FNAV

This field contains the F/NAV health status bits [11, section 5.1.10]. If the MS is supporting multiple Galileo signals, the SMLC shall include this field.
GANSS UTC Model

The GANSS UTC Model field contains a set of parameters needed to relate GNSS system time to Universal Time Coordinate (UTC). All of the fields in the GANSS UTC Model are mandatory when the field is present. The UTC time standard, UTC(k), is GNSS specific. E.g., if GANSS ID indicates QZSS, GANSS UTC Model field contains a set of parameters needed to relate QZST to UTC(NICT).

Table A.55: GANSS UTC Model (Model-1)

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	A1
	24
	2-50
	sec/sec
	C

	A0
	32
	2-30
	seconds
	C

	tot
	8
	212
	seconds
	C

	WNt
	8
	1
	weeks
	C

	(tLS
	8
	1
	seconds
	C

	WNLSF
	8
	1
	weeks
	C

	DN
	8
	1
	days
	C

	(tLSF
	8
	1
	seconds
	C


GANSS Ephemeris Extension

The GANSS Ephemeris extension contains parameters designed to extend the time of applicability of the Ephemeris terms by the continuous addition of the delta ephemeris terms to the respective terms of the referenced ephemeris.

This message can provide extension information for every satellite for many days into the future; doing so may create a large message, thus care must be taken to consider the transport bandwidth.  The SMLC can limit the duration of the extension to decrease the message size.  For example if the extension duration is limited to twelve hours the payload will be approximately 2,000 octets, for a typical 27 satellite constellation.

Table A.55.2: GANSS Ephemeris Extension

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	ganssEphemerisHeader
	See Table A.55.3
	---
	O

	ganssReferenceSet
	See Table A.55.5
	---
	O

	ganssEphemerisDeltaMatrix
	List of GANSSEphemerisDeltaEpochs
	O


Table A.55.3: GANSS Ephemeris Header

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	GANSS Ephemeris Extension (Once per message)

	timeAtEstimation
	See Table A.55.4
	---
	M

	validityPeriod
	3
	1
	Hours
	M

	ephemerisExtensionDuration
	9
	1
	Hours
	M


Time at Estimation

The Time at Estimation provides the GANSS time at which the ephemeris extensions were created. 

Table A.55.4: Time at Estimation

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	GANSS Day of Estimation
	13
	1
	Day
	M

	GANSS TOD of Estimation
	17
	1
	Seconds
	M


GANSS Day of Estimation

This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS system time indicated by GANSS_TIME_ID modulo 8192 days (about 22 years) of the time that the estimation was determined. The GNSS system time origin is defined in Table A.34 for each GANSS.

Range: 
0 - 8191 days

GANSS TOD of Estimation

Integer number of GANSS TOD seconds within the current day of the time that the estimation was determined.

Range: 
0 - 86399 s.

Validity Period

The validityPeriod indicates the validity period of the GANSS Reference Set. It also indicates the default validity period of each individual delta ephemeris packet in the case that the individual validityPeriod is not present in the GANSS Delta Epoch Header (see Table A.55.8). It is the length of time that the GANSS Reference Set is intended to last and, if applicable, it is the length of time that the ephemeris constructed by application of the delta is intended to last.

Range: 
1 – 8 hours.

Ephemeris Extension Duration

The Ephemeris Extension duration indicates the total block of time measured in units of hours that the extended ephemeris covers.

Range: 
1 - 512 Hours.

The ganssEphemeris header is mandatory only once in the delivery of the GANSS Ephemeris Extension message

GANSS Reference Set

Table A.55.5: GANSS Reference Set 

	Parameter
	Presence
	Note

	GANSS Reference Orbit
	M
	See Table A.55.6


GANSS Reference Orbit

Table A.55.6: GANSS Reference Orbit

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	svID
	6
	1
	---
	M

	ganssOrbitModel
	See Table A.29.g
	--
	M

	ganssClockModel
	See Table A.49.1
	--
	M


SvID

The satellite vehicle ID identifying to which satellite the following orbital and clock model apply. The interpretation of SV ID is defined in Table A.10.14.
GANSS OrbitModel

This field is a structure that contains the Reference Nav Model (see Table A.29.g) satellite orbit information upon which all subsequent delta information will be applied to create the next ephemeris for use in navigation.

GANSS ClockModel

This field is a structure that contains the satellite clock model upon which all subsequent clock information will be applied to create the next clock model for use in navigation.

GANSA Ephemeris Delta Matrix

GANSS Ephemeris Delta Matrix is a list of GANSS Ephemeris Delta Epochs.  Each epoch is indicated by a unique seqNum. Each epoch corresponds to a specific update interval and contains a delta epoch header and ephemeris delta elements for all PRNs for that epoch.

GANSS Ephemeris Delta Epoch

Table A.55.7: GANSS Ephemeris Delta Epoch
	Parameter
	Note
	Incl.

	ganssDeltaEpochHeader
	See Table A.55.8
	O

	ganssDeltaElementList
	List of GANSS Ephemeris Delta Elements
	M


GANSS Delta Epoch Header

Table A.55.8: GANSS Delta Epoch Header
	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	validityPeriod
	3
	1
	Hours
	O

	ephemerisDeltaSizes
	See Table A.55.9
	O

	ephemerisDeltaScales
	See Table A.55.10
	O


Validity Period

The validityPeriod indicates the validity period of each individual delta ephemeris packet.  It is the length of time that the ephemeris constructed by application of the delta is intended to last. If not present then the default validityPeriod in the GANSS Ephemeris Header IE applies (see Table A.55.3).

Range: 
1 – 8 hours.

Ephemeris Delta Sizes

This field is a structure that indicates the bit sizes for all the fields in the GANSS Ephemeris Delta structure

Table A.55.9: GANSS Ephemeris Delta Sizes

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	bitSize_delta_(
	5
	1
	---
	M

	bitSize_delta_(n
	4
	1
	---
	M

	bitSize_delta_M0
	5
	1
	---
	M

	bitSize_delta_OMEGAdot
	5
	1
	---
	M

	bitSize_delta_e
	5
	1
	---
	M

	bitSize_delta_Idot
	4
	1
	---
	M

	bitSize_delta_sqrtA
	5
	1
	---
	M

	bitSize_delta_i0
	5
	1
	---
	M

	bitSize_delta_OMEGA0
	5
	1
	---
	M

	bitSize_delta_Crs
	4
	1
	---
	M

	bitSize_delta_Cis
	4
	1
	---
	M

	bitSize_delta_Cus
	4
	1
	---
	M

	bitSize_delta_Crc
	4
	1
	---
	M

	bitSize_delta_Cic
	4
	1
	---
	M

	bitSize_delta_Cuc
	4
	1
	---
	M

	bitSize_delta_tgd1
	4
	1
	---
	M

	bitSize_delta_tgd2
	4
	1
	---
	M


Ephemeris Delta Scales

This field is a structure that indicates the scale factor modifiers for all the fields in the GANSS Ephemeris Delta structure.

Table A.55.10: GANSS Ephemeris Delta Scales

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	scale_delta_(
	5
	1
	---
	M

	scale_delta_(n
	5
	1
	---
	M

	scale_delta_M0
	5
	1
	---
	M

	scale_delta_OMEGAdot
	5
	1
	---
	M

	scale_delta_e
	5
	1
	---
	M

	scale_delta_Idot
	5
	1
	---
	M

	scale_delta_sqrtA
	5
	1
	---
	M

	scale_delta_i0
	5
	1
	---
	M

	scale_delta_OMEGA0
	5
	1
	---
	M

	scale_delta_Crs
	5
	1
	---
	M

	scale_delta_Cis
	5
	1
	---
	M

	scale_delta_Cus
	5
	1
	---
	M

	scale_delta_Crc
	5
	1
	---
	M

	scale_delta_Cic
	5
	1
	---
	M

	scale_delta_Cuc
	5
	1
	---
	M

	scale_delta_tgd1
	5
	1
	---
	M

	scale_delta_tgd2
	5
	1
	---
	M


GANSS Delta Element List

GANSS Delta Element List is a list of GANSS Ephemeris Delta Elements

Ephemeris Delta Element

Each GANSS Ephemeris Delta element is uniquely identified by the pair (seqNum, sv_ID) and it is defined as a structure as shown in table A.55.11. The MS should parse the octet string according to the fields specified in table A.55.4. Each element in table A.55.4 but for seqNum and sv_ID should be treated as a signed integer.  Each Ephemeris delta is transmitted as an octet string of up to 49 octets.  The actual number of octets is determined by the size of the bit fields in the GPS_Ephemeris_Delta_Sizes table (table A.55.9).  Each set of up to 49 octets represents a single extension for a single satellite vehicle.  Each set encodes the satellite vehicle ID and the sequence number.  The sequence number specifies the order in which the individual ephemeris extension elements are assembled as time marches forward to create the next ephemeris.  The sequence number is the same for all satellite vehicle IDs for a particular update period.

Table A.55.11: GANSS Ephemeris Delta Element

	Parameter
	# Bits
	Default # Bits
	Scale Factor
	Default Scale
	Units
	Incl.

	sequenceNum
	7
	
	1
	1
	---
	M

	svID
	6
	
	1
	1
	---
	M

	delta_(
	1..32 (1)
	21
	2-16*2-31 .. 215*2-31 (2) 
	2-31 
	semi-circles
	M

	delta_(n
	1..16 (1)
	12
	2-16*2-43 .. 215*2-43 (2)
	2-43 
	semi-circles/sec
	M

	delta_M0
	1..32 (1)
	21
	2-16*2-31 .. 215*2-31 (2)
	2-31 
	semi-circles
	M

	delta_OMEGAdot
	1..24 (1)
	13
	2-16*2-43 .. 215*2-43 (2)
	2-43 
	semi-circles/sec
	M

	delta_e
	1..32 (1)
	18
	2-16*2-33 .. 215*2-33 (2)
	2-33 
	---
	M

	delta_Idot
	1..14 (1)
	11
	2-16*2-43 .. 215*2-43 (2)
	2-43 
	semi-circles/sec
	M

	delta_sqrtA
	1..32 (1)
	14
	2-16*2-19 .. 215*2-19 (2)
	2-19 
	meters1/2
	M

	delta_i0
	1..32 (1)
	14
	2-16*2-31 .. 215*2-31 (2)
	2-31 
	semi-circles
	M

	delta_OMEGA0
	1..32 (1)
	14
	2-16*2-31 .. 215*2-31 (2)
	2-31 
	semi-circles
	M

	delta_Crs
	1..16 (1)
	12
	2-16*2-5 .. 215*2-5 (2)
	2-5 
	meters
	M

	delta_Cis
	1..16 (1)
	11
	2-16*2-29 .. 215*2-29 (2)
	2-29 
	radians
	M

	delta_Cus
	1..16 (1)
	12
	2-16*2-29 .. 215*2-29 (2)
	2-29 
	radians
	M

	delta_Crc
	1..16 (1)
	12
	2-16*2-5 .. 215*2-5 (2)
	2-5 
	meters
	M

	delta_Cic
	1..16 (1)
	11
	2-16*2-29 .. 215*2-29 (2)
	2-29 
	radians
	M

	delta_Cuc
	1..16 (1)
	12
	2-16*2-29 .. 215*2-29 (2)
	2-29 
	radians
	M

	delta_tgd1
	1..16 (1)
	2
	2-16*2-31 .. 215*2-31 (2)
	2-31 
	seconds
	M

	delta_tgd2
	1..16 (1)
	2
	2-16*2-31 .. 215*2-31 (2)
	2-31 
	seconds
	M


(1)
The number of bits of each signed integer field is variable and it is indicated once for all numEphemerisDeltas by the structure ephemerisDeltasSizes.  When the ephemerisDeltaSizes field is not present, the values found in the columns “Default # Bits” shall be used.

(2)
The scale factor of each parameter is variable around the default scale factor. The variation for each field is indicated once for all numEphemerisDeltas by the structure ephemerisDeltasScales. For example, if the scale factor modifier for delta_omega has a value of 4, the scale factor for delta_omega is 24 * 2-31.  When the ephemerisDeltaScales is not used, the values found in the column “Default Scale” shall be used.

sequenceNum

This field indicates the order of the Ephemeris delta terms.  The ephemeris constructed for use in satellite positioning is built by adding the delta terms to the referenced GANSS_Navigation Model in the order dictated by this sequence number.  The sequence number shall remain the same for each svID in a group of Ephemeris Deltas corresponding to a particular update epoch.

svID

This field identifies the satellite ID within a particular sequenceNum.

These fields, with the exception of sequenceNum and svID, specify the deltas to be added to the existing Ephemeris to create a new Ephemeris suite that is extended from its predecessor by the time provided in the “validityPeriod” parameter. To compute the time of ephemeris for the newly constructed ephemeris, validityPeriod is added to the preceding toe.  The ephemeris time of clock (toc) is set equal to the toe.

For each of the other ephemeris terms the corresponding delta ephemeris term is added in order to create the updated ephemeris. The terms delta_M0, delta_i0, and delta_OMEGA0 of the delta ephemeris must be extrapolated prior to the addition of the delta terms as follows:
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 is the WGS 84 value of the earth’s gravitational constant for GANSS user, and A(i) is the semi-major axis associated with this satellite’s update. The extrapolation of delta_M0, uses the prior set’s sqrtA term to compute A(i) .

OMEGA0(i+1)=OMEGA0(i) +deltaOMEGA0(i)+OMEGAdot(i)*dt
i0 (i+1) = i0(i) + delta_i0(i)+Idot(i) * dt 
Where dt is equal to validityPeriod*3600. The terms af0, and af1 from the GANSS clock model must be extrapolated as follows:

af0(i+1) = af0(i) + af1(i)* dt + af2(i)*dt2
af1(i+1) = af1(i) + 2 * af2(i) * dt
af2(i+1) = af2(i)
Where af0, af1, and af2 are the clock model terms as shown in table A.49.1.

The following demonstrates the application of the ephemeris extension technique. Assume the validityPeriod = 5, representing: (5+1)hours = 6 hours, and the GANSS Navigation model for a particular satellite, identified by the reference IOD has a toe = 0 seconds.

The toe for sequenceNumber 1 is computed by adding the validityPeriod to the initial toe of 0 as 0 + 6 hours =0 + 21600 seconds.  The new ephemeris is constructed by adding the delta ephemeris terms from set 1 to the reference ephemeris creating the new ephemeris, which will be used for the next six hours. For the five terms listed above (delta_M0, delta_i0, delta_OMEGA0, af0, and af1) the extrapolation described must occur prior to the addition of the delta term. Of course if one of these three delta ephemeris terms was provided in full via the exception table then the extrapolation is unnecessary and the exception term combined with the delta_ephemeris term is used directly.

The next ephemeris computation will occur by adding the validityPeriod to the current toe of 21600 as: 21600 + 6 hours = 21600 + 21600 = 43200. The ephemeris delta terms from set two are added to the ephemeris resulting from the prior addition to create the next ephemeris. This is done for each satellite vehicle ID listed in the provided satellite list indicated in the ganssSatRef field.
GANSS Ephemeris Extension check

The GANSS Ephemeris Extension check provides information about non foreseen events that occurred during the period starting at the ganssBeginTime to the current time. An event is signified through a bit string . Each bits refers to one PRN. If a bit is set to one, this means that the ephemeris extension is no longer valid for this specific PRN.  In order to indicate planned future manuvers an end time is provided.  The SMLC can indicate that a future event is planned between the current time and the end time of this ephemeris extension.

Table A.55.12: Ephemeris Extension check

	Parameter
	Presence
	Note

	ganssBeginTime
	M
	See Table A.55.13

	ganssEndTime
	M
	See Table A.55.14

	ganssSatEventsInfo
	M
	See Table A.55.15


GANSS Begin Time

The GANSS begin time corresponds to the GANSS Day and GANSS Seconds of Estimation of the ephemeris extensions block.

Table A.55.13: GANSS Begin Time

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	GANSS Day
	13
	1
	Day
	M

	GANSS TOD
	17
	1
	Seconds
	M


GANSS End Time

The GANSS end time represents the final time the Ephemeris extension is valid.

Table A.55.14: GANSS End Time

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	GANSS Day
	13
	1
	Day
	M

	GANSS TOD
	17
	1
	Seconds
	M


GANSS Sat Event Information

This IE is designed to indicate events that have or may occur between the ganssBeginTime and the ganssEndTime. 

Table A.55.15: GANSS Sat Event Information

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	EventOccurred
	64
	-
	-
	M

	FutureEventNoted
	64
	-
	-
	M


EventOccurred

If a bit is clear in the eventOccured field it indicates that a satellite maneuver has not occurred since the ganssBeginTime nor is a maneuver planned for the next sixty minutes.

FutureEventNoted

If a bit is set in the futureEventNoted field it indicates that a maneuver is planned during the time period between current time plus sixty minutes and ganssEndTime

SBAS ID

If GANSS ID indicates SBAS, this field defines the specific SBAS for which the GANSS specific assistance data are provided according to Table A.55.16. 

Table A.55.16: SBAS ID

	SBAS
	Value of SBAS ID

	WAAS
	0

	EGNOS
	1

	MSAS
	2

	GAGAN
	3

	Reserved
	4-7


GANSS Additional UTC Model

The GANSS Additional UTC Model field contains several sets of parameters needed to relate GNSS system time to Universal Time Coordinate (UTC), as defined in [12, 13, 14, 15, 16, 17, xx]. Only one parameter set can be included in one GANSS Additional UTC Model and which set of parameters to include depends on the GANSS-ID and MS capabilities.

The UTC time standard, UTC(k), is GNSS specific. E.g., if GANSS ID indicates QZSS, GANSS Additional UTC Model field contains a set of parameters needed to relate QZST to UTC(NICT). If GANSS ID indicates Modernized GPS, GANSS Additional UTC Model field contains a set of parameters needed to relate GPS system time to UTC(USNO). If GANSS ID indicates GLONASS, GANSS Additional UTC Model field contains a set of parameters needed to relate GLONASS system time to UTC(RU). If GANSS ID indicates SBAS, GANSS Additional UTC Model field 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 GANSS ID indicates BDS, GANSS Additional UTC Model field contains a set of parameters needed to relate BDS system time to UTC (NTSC).
Table A.55.17: GANSS Additional UTC Model 

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	One of the following models can be included:

	Model-2 (as defined in [12,13,14,16])

	A0-n
	16
	2-35
	seconds
	C(1)

	A1-n
	13
	2-51
	sec/sec
	C(1)

	A2-n
	7
	2-68
	sec/sec2
	C(1)

	(tLS
	8
	1
	seconds
	C(1)

	tot
	16
	24
	seconds
	C(1)

	WNot
	13
	1
	weeks
	C(1)

	WNLSF
	8
	1
	weeks
	C(1)

	DN
	4
	1
	days
	C(1)

	(tLSF
	8
	1
	seconds
	C(1)

	Model-3 (as defined in [17])

	NA
	11
	1
	days
	C(1)

	c
	32
	2-31
	seconds
	C(1)

	B1
	11
	2-10
	seconds
	O(2)

	B2
	10
	2-16
	sec/msd
	O(2)

	KP
	2
	1
	---
	O

	Model-4 (as defined in [15], Message Type 12)

	A1WNT
	24
	2-50
	sec/sec
	C(1)

	A0WNT
	32
	2-30
	seconds
	C(1)

	tot
	8
	212
	seconds
	C(1)

	WNt
	8
	1
	weeks
	C(1)

	(tLS
	8
	1
	seconds
	C(1)

	WNLSF
	8
	1
	weeks
	C(1)

	DN
	8
	1
	days
	C(1)

	(tLSF
	8
	1
	seconds
	C(1)

	UTC Standard ID
	3
	1
	---
	C(1)

	Model-5 (as defined in [XX])

	A0UTC
	32
	2-30
	Seconds
	C(1)

	A1UTC
	24
	2-50
	sec/sec
	C(1)

	(tLS
	8
	1
	Seconds
	C(1)

	WNLSF
	8
	1
	Weeks
	C(1)

	DN
	8
	1
	Days
	C(1)

	(tLSF
	8
	1
	Seconds
	C(1)

	Note 1: All of these fields shall be present together, or none of 
them shall be present.

Note 2: If the optional elements are included, both elements shall be included.


UTC Standard ID 

If GANSS ID indicates SBAS, this field indicates the UTC standard used for the SBAS network time indicated by SBAS ID to UTC relation as defined in Table A.55.18 ( [15], Message Type 12).

Table A.55.18: UTC Standard ID
	UTC Standard
	Value of UTC Standard ID

	UTC as operated by the Communications Research Laboratory (CRL), Tokyo, Japan
	0

	UTC as operated by the National Institute of Standards and Technology (NIST)
	1

	UTC as operated by the U. S. Naval Observatory (USNO)
	2

	UTC as operated by the International Bureau of Weights and Measures (BIPM)
	3

	Reserved for future definition
	4-7


GANSS Auxiliary Information

This field contains additional information dependent on the GANSS ID and is shown in Table A.55.19. If GANSS Auxiliary Information is provided together with other satellite dependent GANSS assistance data (i.e., any of DGANSS Corrections, GANSS Navigation Model, GANSS Data Bit Assistance, or GANSS Reference Measurement Information IEs) and RRLP pseudo-segmentation is used, the GANSS Auxiliary Information should be provided for the same satellites and in the same RRLP segment as the other satellite dependent GANSS assistance data.

Table A.55.19: GANSS Auxiliary Information Parameter Format

	Parameter
	Range
	Bits
	Resolution
	Incl.

	One of the following group of elements can be included, dependent on the GANSS ID

	The following fields may only be present if GANSS ID indicates Modernized GPS and occur once per satellite (N_SAT times):

	SV ID
	0-63
	6
	---
	M

	Signals Available
	Table A.59
	8
	---
	M

	The following fields may only be present if GANSS ID indicates GLONASS and occur once per satellite (N_SAT times):

	SV ID
	0-63
	6
	---
	M

	Signals Available
	Table A.59
	8
	---
	M

	Channel number
	-7 – 13
	5
	---
	M


SV_ID

This field specifies the SV for which the GANSS Auxiliary Information is given. The interpretation of SV ID is defined in Table A.10.14.
Range: 
0 – 63

Signals Available

This field indicates the ranging signals supported by the satellite indicated by SV ID. This field is given as a bit string as shown in Table A.59 for a particular GANSS. If a bit is set to ‘1’ it indicates that the satellite identified by SV ID transmits ranging signals according to the signal correspondence in Table A.59. If a bit is set to ‘0’ it indicates that the corresponding signal is not supported on the satellite identified by SV ID. 

Channel number

This field indicates the GLONASS carrier frequency number of the satellite identified by SV ID, as defined in [17].

DGANSS Corrections Validity Period

This element is an extension to the DGANSS Corrections IE and provides the validity period of the differential corrections for each satellite and signal included in the DGANSS Corrections IE (see Table A.43). This element may only be included if the DGANSS Corrections IE is included in the GANSS Generic Assistance Data element. 

Table A.55.20: DGANSS Corrections Validity Period
	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	N_SGN_TYPE
	2
	1
	1-3
	---
	M

	The following fields occur once per GANSS signal type (N_SGN_TYPE times)

	GANSS_Signal_ID
	3
	---
	---
	---
	M

	N_SAT
	4
	1
	1-16
	---
	M

	The following fields occur once per satellite (N_SAT times)

	SV_ID
	6
	---
	0-63
	--
	M

	UDRE Growth Rate
	3
	---
	0-7
	---
	M

	Time of Validity for UDRE Growth Rate
	3
	---
	0-7
	---
	M


N_SGN_TYPE

This field indicates the number of GNSS signal types included in DGANSS Corrections Validity Period IE. This field shall be set to the same value as the N_SGN_TYPE parameter in the DGANSS Corrections element in Table A.43. 

GANSS_Signal_ID

DGANSS corrections validity period are provided per GNSS signal type identified by GANSS_Signal_ID. The supported signals are listed in Table A.59. This field shall be set to the same value as the GANSS_Signal_ID parameter in the DGANSS Corrections element in Table A.43.

N_SAT
This field indicates the number of satellites for which differential corrections validity period is available. This field shall be set to the same value as the N_SAT parameter in the DGANSS Corrections element in Table A.43. 

SV_ID
This field identifies the satellite for which the corrections validity period is applicable. The interpretation of SV ID is defined in Table A.10.14. The UDRE Growth Rate and Time of Validity for UDRE Growth Rate IEs shall be included for the same SV_IDs as the differential corrections in Table A.43 are provided.

UDRE Growth Rate

This field provides an estimate of the growth rate of uncertainty (1-() in the corrections for the particular satellite identified by SV_ID. The estimated UDRE at time value specified in the “Time of Validity for UDRE Growth Rate” t1 is calculated as follows:

UDRE(t0+t1) = UDRE(t0) ( UDRE Growth Rate

where t0 is the DGANSS Reference Time for which the corrections in Table A.43 are valid, t1 is the “Time of Validity for UDRE Growth Rate” field as shown in Table A.55.21, UDRE(t0) is the User Differential Range Error field as provided in Table A.43, and “UDRE Growth Rate” field is the factor as shown in Table A.55.21.

Table A.55.21: Values of UDRE Growth Rate IE

	Value
	Indication

	000
	1,5

	001
	2

	010
	4

	011
	6

	100
	8

	101
	10

	110
	12

	111
	16


Time of Validity for UDRE Growth Rate
This field specifies the time when the “UDRE Growth Rate” field applies. The meaning of the values for this field is described in Table A.55.21.

Table A.55.21: Time of Validity for UDRE Growth Rate IE

	Value
	Indication

[seconds]

	000
	20

	001
	40

	010
	80

	011
	160

	100
	320

	101
	640

	110
	1280

	111
	2560


GANSS Time Model Extension

This element is an extension to the GANSS Time Model  IE and is shown in Table A.55.22. If GANSS Time Model is provided by the SMLC, the GANSS Time Model Extension shall also be provided. 

NOTE:
For reasons of backward compatibility, this IE is not defined for a Release 9 or earlier SMLC and would be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected but is not received, the SMLC is Release 9 or earlier.

Table A.55.22: GANSS Time Model Extension

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	GNSS_TO_ID
	3
	---
	---
	---
	M

	Delta T
	8
	1
	-128 - 127
	seconds
	M 


GNSS_TO_ID

This field is the same as defined in Table A.41 and specifies GNSS for which the GANSS Time Model Extension is provided.

Delta T

This field specifies the integer seconds of the GNSS-GNSS Time Offset provided in the GANSS Time Model in Table A.41.

GANSS Reference Measurement Extension

This element is an extension to the GANSS Reference Measurement Information IE and is shown in Table A.55.23. If GANSS Reference Measurement Information is provided by the SMLC, the GANSS Reference Measurement Extension shall also be provided. 

NOTE:
For reasons of backward compatibility, this IE is not defined for a Release 9 or earlier SMLC and would be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected but is not received, the SMLC is Release 9 or earlier.

Table A.55.23: GANSS Reference Measurement Extension

	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	Num_Sat
	4
	1
	0-15
	---
	M

	The following fields occur once per satellite (Num_Sat times)

	SV_ID
	6
	---
	0-63
	--
	M

	Azimuth LSB
	4
	0,703125
	0-10,546875
	degrees
	M

	Elevation LSB
	4
	0,703125
	0-10,546875
	degrees
	M


Num_Sat
This field indicates the number of satellites for which GANSS Reference Measurement is provided. This field shall be set to the same value as the Num_Sat parameter in the GANSS Reference Measurement Information element in Table A.52. 

SV_ID

This field identifies the satellite for which the GANSS Reference Measurement is provided. This field shall be set to the same value as the SV_ID field in Table A.52.

Azimuth LSB

This field specifies the 4 least significant bits of the satellite azimuth angle. The 5 most significant bits are provided in the Azimuth field in Table A.52. The full satellite azimuth is constructed as “Azimuth” ( 11,.25 + “Azimuth LSB” ( 0,703125 degrees. 

Elevation LSB

This field specifies the 4 least significant bits of the satellite elevation angle. The 5 most significant bits are provided in the Elevation field in Table A.52. The full satellite elevation is constructed as “Elevation” ( 11,25 + “Elevation LSB” ( 0,703125 degrees. 

GANSS Almanac Model Extension

This element is an extension to the GANSS Almanac Model IE and is shown in Table A.55.24. If GANSS Almanac Model is provided by the SMLC, the GANSS Almanac Model Extension shall also be provided. 

NOTE:
For reasons of backward compatibility, this IE is not defined for a Release 9 or earlier SMLC and would be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected but is not received, the SMLC is Release 9 or earlier.

Table A.55.24: GANSS Almanac Model Extension

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	Complete Almanac Provided
	1
	---
	---
	Boolean
	M


Complete Almanac Provided

This field indicates whether the SMLC provided Almanac for the full GANSS constellation or not. TRUE means complete GANSS almanac is provided.

GANSS Almanac Model Extension-R12

This element is an extension to the GANSS Almanac Model IE and is shown in Table A.55.25. It is used only if GANSS-ID is Galileo in this version of protocol.

Table A.55.25: GANSS Almanac Model Extension-R12

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	Toa-Ext
	10
	600 
	s
	O (note 1)

	IODa-Ext
	4
	--
	--
	O (note 2)

	NOTE 1: 
If Toa in GANSS Almanac Model element (Table A.54) is present, this field shall not be present.

NOTE 2: 
If IODa in GANSS Almanac Model element (Table A.54) is present, this field shall not be present.


Toa-Ext

This field specifies the Almanac Reference Time common to all satellites in GANSS Almanac Model using Keplerian Parameters given in GNSS specific system time. 

Range:
256 - 1023

In case of GNSS-ID does indicate Galileo, the scale factor is 600 seconds.

IODa-Ext

This field specifies the Issue-Of-Data common to all satellites in GANSS Almanac Model using Keplerian Parameters.

Range:
4 - 15
GANSS Reference Measurement Extension-R12

This element is an extension to the GANSS Reference Measurement Information IE and is shown in Table A.55.25. The SMLC should include this field only if supported by the MS.

Table A.55.25: GANSS Reference Measurement Extension-R12

	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	GANSS_Signal_ID
	3
	---
	0-7
	---
	M

	Confidence
	7
	1
	0-100
	percent
	O

	Num_Sat
	4
	1
	0-15
	---
	O

	The following fields, if included, occur once per satellite (Num_Sat times)

	SV_ID
	6
	---
	0-63
	--
	M

	Doppler Uncertainty Extension
	3
	---
	60, 80, 100, 120, ‘No Information’
	m/s
	M


GANSS_Signal_ID

This field specifies the GNSS signal type. The supported signals are listed in Table A.59.

Confidence
This field specifies the confidence level of the reference location area or volume used to calculate the GANSS Reference Measurement parameters (search windows). A high percentage value (e.g., 98% or more) indicates to the MS that the provided search windows are reliable. The SMLC should include this field to indicate the confidence level of the provided information.

Range: 
0 – 100

Num_Sat
This field indicates the number of satellites for which GANSS Reference Measurement Extension-R12 is provided. 

SV_ID

This field identifies the satellite for which the GANSS Reference Measurement Extension-R12 is provided. 

Doppler Uncertainty Extension

If this field is present, the MS that supports this field shall ignore the Doppler Uncertainty (Table A.52) field. This field specifies additional Doppler uncertainty values. It is defined such that the Doppler experienced by a stationary MS is in the range [Doppler-Doppler Uncertainty Extension] to [Doppler+Doppler Uncertainty Extension]. Doppler Uncertainty Extension is given in unit of m/s by multiplying the Doppler Uncertainty Extension value in Hz by the nominal wavelength of the assisted signal.

Enumerated values define 60 m/s, 80 m/s, 100 m/s, 120 m/s, and "No Information". 
DBDS Corrections
These fields specify the DBDS corrections to be used by the MS.

Table A.55.25: DBDS Corrections
	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	The following fields occur once per message

	N_SGN_TYPE
	2
	1
	1 - 3
	---
	M

	DBDS Reference Time
	12
	1
	0 - 3599
	seconds
	M

	The following fields occur once per GANSS signal type (N_SGN_TYPE times)

	N_SAT
	6
	1
	1 - 64
	---
	M

	DBDS Signal ID
	3
	---
	---
	---
	M

	The following fields occur once per satellite (N_SAT times)

	SV_ID
	6
	---
	0 - 63
	---
	M

	UDREI
	4
	---
	0 - 15
	---
	M

	RURAI


	4
	---
	0 - 15
	---
	M

	Delta T
	13
	0.1
	-409.5 – 409.5 
	meters
	M


DBDS Reference Time

This field indicates the baseline time for which the DBDS corrections are valid as modulo 3600 s. DBDS Reference Time is given in BDS system time. 

Range: 
0 - 3600 s

DBDS Signal_ID
DBDS corrections are provided per BDS signal type identified by BDS Signal_ID. The supported signals are listed in Table A.59.
UDREI

UDRE is used to describe the error of equivalent clock correction in meters. It is indicated by user differential range error index (UDREI). It occupies 4 bits for each satellite within the range of 1~15 and the update rate is 3 seconds. The corresponding relationship between UDRE and UDREI is shown in A.55.26. 
Table A.55.26:  UDREI definitions

	UDREI
	UDRE
（meters, 99.9％）

	0
	1

	1
	1.5

	2
	2

	3
	3

	4
	4

	5
	5

	6
	6

	7
	8

	8
	10

	9
	15

	10
	20

	11
	50

	12
	100

	13
	150

	14
	Not monitored

	15
	Not available


RURAI

Regional User Range Accuracy (RURA) is used to describe the satellite signal pseudo-range error in meters.The satellite signal integrity information is indicated with the Regional User Range Accuracy Index (RURAI). It occupies 4 bits for each satellite so the effective range of RURAI is 0 to 15. See Table A.55.27 for the corresponding relationship between RURAI and RURA.
Table A.55.27:  RURAI definitions

	RURAI
	RURA
（meters, 99.9%）

	0
	0.75

	1
	1

	2
	1.25

	3
	1.75

	4
	2.25

	5
	3

	6
	3.75

	7
	4.5

	8
	5.25

	9
	6

	10
	7.5

	11
	15

	12
	50

	13
	150

	14
	300

	15
	> 300.0


Delta_T

The BDS differential correction information is expressed in equivalent clock correction (Δt). It occupies 13 bits for each satellite with the unit and scale factor of meter and 0.1 respectively and is expressed with two’s complement. The MSB is for the sign bit (+ or –). 
BDS Grid Model

The BDS Grid Model parameters are used to estimate the ionospheric distortions on pseudoranges as described in [XX] on page 76. 

Table A.55.28: BDS Grid Model
	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	The following fields occur once per message

	BDS Reference Time
	12
	1
	0 - 3599
	seconds
	M

	N_IGP
	9
	1
	1 - 320(1)
	-
	M

	The following fields occur once per IGP (N_IGP times(1))

	IGP number
	9
	--
	1…320
	---
	M

	Vertical Delay
	9
	0.125
	0 - 63.625
	meters
	M

	GIVEI
	4
	--
	--
	--
	M

	NOTE 1: Up to 16 instances are used in this version of the specification. The values 17 to 320 are reserved for future use.


BDS Reference Time

This field indicates the baseline time for which the BDS Grid Model are valid as modulo 3600 s. BDS Reference Time is given in BDS system time. 

Range: 
0 - 3600 s

IGP number
This field indicates the ionospheric grid point (IGP) number as defined in [xx].
Vertical DelayVertical delay is used to indicate the vertical ionosphere delay on B1I signal at the ith grid point, expressed in scale factor of 0.125 and with unit of meters. The effective range of vertical delay is between 0 to 63.625 meters.  
GIVEI

The grid ionosphere vertical error (GIVE) describes the delay correction accuracy at ionosphere grid points and is indicated with GIVEI. See Table A.55.29 for the relationship between GIVEI and GIVE.

Table A.55.29: GIVEI definitions
	GIVEI
	GIVE
 (meters, 99.9%)

	0
	0.3

	1
	0.6

	2
	0.9

	3
	1.2

	4
	1.5

	5
	1.8

	6
	2.1

	7
	2.4

	8
	2.7

	9
	3

	10
	3.6

	11
	4.5

	12
	6

	13
	9

	14
	15

	15
	45


----------------------------------------------------NEXT CHANGE ------------------------------------------------------------------

A.8.2.1
Positioning Capabilities 

This element indicates the positioning methods and other positioning capabilities supported by the MS. The inclusion of this element is mandatory. 

The MS may indicate support for non-GANSS position methods and/or GANSS position methods. The MS indicates its support for non-GANSS position methods using a bit string with one bit representing each method, set to one if the method is supported and zero if it is not. The following Non-GANSS Position Methods can be identified:

-
MS Assisted E-OTD;

-
MS Based E-OTD;

-
MS Assisted GPS;

-
MS Based GPS;

-
Standalone GPS.

The MS indicates its support for GANSS position methods by providing the parameters shown in Table A.58 for each GANSS system supported.

Table A.58: GANSS Position Method Support

	GANSS Position Method Parameters

	GANSS_ID

	GANSS Position Method Types

	GANSS Signals

	SBAS ID


GANSS_ID

Range: 
0 - 7

This field indicates the GANSS. The supported GANSS are defined in sub-clause A.4.2.6.2 (Table A.40). Absence of this field indicates Galileo.

GANSS Position Method Types

For each supported GANSS system, the MS shall and SMLC may indicate which method types are supported. This is represented using a bit string with one bit per method type where a one value indicates support and a zero value no support. The following GANSS Method Types can be identified:

-

MS Assisted;

-

MS Based;

-

Standalone.

GANSS Signals

For each supported GANSS system, the MS shall and SMLC may indicate which signals are supported. This is represented using a bit string with one bit per signal where a one value indicates support and a zero value no support.  The individual signals are denoted generically as signal1, signal2 etc. in the ASN.1 in clause 5.l. Table A.59 shows the signal correspondence for each defined GANSS system. Unfilled table entries indicate no assignment and shall either not be included or set to zero if included.

The GANSS Signal Correspondence in Table A.59 is also used when a single signal is addressed (e.g., when reporting GANSS measurements or providing GANSS assistance data). In this case, an Integer value is used to indicate the signal, and the values 0 to 7 correspond to GANSS Signal 1 to 8, respectively.

Table A.59: GANSS Signal Correspondence

	GANSS System
	Signal 1
	Signal 2
	Signal 3
	Signal 4
	Signal 5
	Signal 6
	Signal 7
	Signal 8

	Galileo
	E1
	E5a
	E5b
	E6
	E5a+E5b
	
	
	

	Modernized GPS
	L1C
	L2C
	L5
	
	
	
	
	

	SBAS
	L1
	
	
	
	
	
	
	

	QZSS
	QZS-L1
	QZS-L1C
	QZS-L2C
	QZS-L5
	
	
	
	

	GLONASS
	G1
	G2
	G3
	
	
	
	
	

	BDS
	B1I
	
	
	
	
	
	
	


SBAS_ID

If GANSS ID in Table A.58 indicates support for SBAS, this field shall be present to indicate support of specific SBAS using a bit map with one bit per SBAS where a one value indicates support and a zero value no support. 

Table A.59.a: SBAS ID Correspondence

	Bit 0
	Bit 1
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6
	Bit 7

	WAAS
	EGNOS
	MSAS
	GAGAN
	reserved
	reserved
	reserved
	reserved


The MS shall also indicate whether it supports multiple measurement sets for the MS Assisted position methods listed below. This is represented using a bit string with one bit representing each position method which is set to a one if multiple measurement sets are supported for that method and to a zero if not. The following MS Assisted Position Methods associated with Multiple Measurement Sets can be identified:
-
E-OTD;

-
GPS;

-
GANSS.

A.8.2.2
Assistance Data Supported

This element indicates the types of assistance data that the MS supports for GPS and GANSS and is shown in Table A.59.b.  

Table A.59.b: Assistance Data Supported

	GANSS Position Method Parameters

	GPS Assistance Data

	GANSS Assistance Data

	GANSS Additional Assistance Data Choices


GPS Assistance Data

In the case of GPS, support for each of the following types of assistance data can be individually indicated using a bit string in which a one value indicates support and a zero no support. The following GPS Assistance Indications can be identified:

-
Almanac;

-
UTC model;

-
Ionospheric Model;

-
Navigation Model;

-
DGPS Corrections;

-
Reference Location;

-
Reference Time;

-
Acquisition Assistance;

-
Real Time Integrity;

-
Ephemeris Extension;

-
Ephemeris Extension Check;

-
GPS Acquisition Assistance Extension-R12.
-
DBDS Corrections

-
BDS Grid Model
GANSS Assistance Data

In the case of GANSS, support for each of the following types of common assistance data is indicated using a bit string in which each bit represents one type of assistance data and is set to a one to indicate support and a zero to indicate no support. The following Common GANSS Assistance Indications can be identified:

-
GANSS Reference Time;

-
GANSS Reference Location;

-
GANSS Ionospheric Model; 

-
GANSS Additional Ionospheric Model;

-
GANSS Earth Orientation Parameters.

The MS indicates its support for assistance data specific to each GANSS system by providing the parameters shown in Table A.60 for each GANSS system supported.

Table A.60: GANSS Assistance Support

	GANSS Assistance Parameters

	GANSS_ID

	GANSS Assistance


GANSS_ID

Range: 
0 - 7

This field indicates the GANSS. The supported GANSS are defined in sub-clause A.4.2.6.2 (Table A.40). Absence of this field indicates Galileo.

GANSS Assistance

Supported GANSS Assistance data is indicated using a bit string in which each bit represents one type of assistance data and is set to a one to indicate support and a zero to indicate no support. The following types of Specific GANSS Assistance Indications can be identified.

-
GANSS Real Time Integrity;

-
GANSS Differential Corrections;

-
GANSS Almanac;

-
GANSS Reference Measurement Information;

-
GANSS Navigation Model;

-
GANSS Time Model GNSS-UTC;

-
GANSS Time Model GNSS-GNSS;

-
GANSS Data Bit Assistance;

-
GANSS Ephemeris Extension;

-
GANSS Ephemeris Extension Check;

-
GANSS Additional UTC Model;

-
GANSS Auxiliary Information;

-
GANSS Reference Measurement Extension-R12.

GANSS Additional Assistance Data Choices

For GANSS Assistance Data elements for which multiple choices exist (GANSS Clock Model (Table A.49.1), GANSS Orbit Model (Table A.49.2), GANSS Almanac Model (Table A.54), and GANSS UTC Model/Additional UTC Model (Table A.55/A.55.17)) the MS and SMLC shall support the native formats choice as defined in the relevant ICDs for each GANSS signal. The MS can indicate which additional non-native choice(s) is(are) supported for a particular GANSS using a bit map with one bit per model where a one value indicates support and a zero value no support. Note that native support need not be indicated in this bit map.

Table A.61: GANSS Additional Assistance Data Choices

	Parameter
	#Bits
	Type/Reference
	Prsesence

	The following fields occur once per GANSS (Num_GANSS times)

	GANSS ID
	3
	Table A.40
	O(1)

	GANSS Clock Model Choice
	8
	Bit String –Table A.62
	C(2)

	GANSS Orbit Model Choice
	8
	Bit String –Table A.62
	C(2)

	GANSS Almanac Model Choice
	8
	Bit String –Table A.62
	C(3)

	GANSS UTC Model Choice
	8
	Bit String –Table A.62
	C(4)

	Note 1: Absence of this field indicates Galileo.

Note 2: These elements may only be present if GANSS Navigation Model support is indicated in GANSS Assistance.

Note 3: This element may only be present if GANSS Almanac support is indicated in GANSS Assistance.

Note 4: This element may only be present if GANSS Additional UTC Model support is indicated in GANSS Assistance.


Table A.62: Bit String of GANSS Additional Assistance Data Choices

	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7
	Model 8

	The individual Models 1-8 are identified in Tables A.49.1, A.49.2, A.54, and A.55/A.55.17.

Non defined Models in Assistance Data Choices shall have the value ‘0’ at the corresponding bit position.


-----------------------------------------------------END OF CHANGE ---------------------------------------------------------------
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Exemplary calculation of the expected tsv_1 [ms] �in the MS



tsv_1 = GANSS TOD – Integer Code Phase + Code Phase = 10000 – 78 + 0.6383 = 9922.6383 ms
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Exemplary calculation of the expected tsv_1 [ms] �in the MS



tsv_1 = GPS TOW – Integer Code Phase + Code Phase = 10000 – 78 + 0.6383 = 9922.6383 ms
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