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**** FIRST MODIFIED SECTION ****

	-- Release 7 Extensions here

Rel7-MsrPosition-Req-Extension ::= SEQUENCE {


velocityRequested







 NULL




OPTIONAL,


ganssPositionMethod






GANSSPositioningMethod
    OPTIONAL,


ganss-AssistData







GANSS-AssistData

OPTIONAL,


ganssCarrierPhaseMeasurementRequest


    NULL




OPTIONAL,


ganssTODGSMTimeAssociationMeasurementRequest
NULL




OPTIONAL,


requiredResponseTime






RequiredResponseTime
OPTIONAL,


add-GPS-AssistData







Add-GPS-AssistData

OPTIONAL,


...


-- Further Release 7 extentions here

}



	-- additional satellite systems may be added in future versions of the protocol

GANSSPositioningMethod ::= BIT STRING {


gps (0),


galileo (1)} (SIZE (2..16))

GANSS-AssistData ::= SEQUENCE {


ganss-controlHeader
GANSS-ControlHeader

}

GANSS-ControlHeader ::= SEQUENCE {

 ganssCommonAssistData GANSSCommonAssistData OPTIONAL,

 ganssGenericAssistDataList SeqOfGANSSGenericAssistDataElement OPTIONAL

}



	-- GANSS Common Assistance Data Elements

GANSSCommonAssistData ::= SEQUENCE {


ganssReferenceTime

 GANSSReferenceTime

 OPTIONAL,


ganssRefLocation


GANSSRefLocation

 OPTIONAL,


ganssIonosphericModel

GANSSIonosphericModel
 OPTIONAL,


...
}



	-- 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

GANSSEphemerisExtCheck

OPTIONAL,


...
}



	-- GANSS COMMON ASSISTANCE DATA ELEMENTS



	-- GANSS Reference Time IE

GANSSReferenceTime ::= SEQUENCE {


ganssRefTimeInfo


 GANSSRefTimeInfo,


ganssTOD-GSMTimeAssociation GANSSTOD-GSMTimeAssociation OPTIONAL

}



	-- GANSS Reference Time includes GANSS TOD, GANSS Day, uncertainty

GANSSRefTimeInfo ::= SEQUENCE {


ganssDay


 INTEGER(0 .. 8191) OPTIONAL,

 ganssTOD GANSSTOD,


ganssTODUncertainty
 GANSSTODUncertainty OPTIONAL,

 ganssTimeID INTEGER (0 .. 7) OPTIONAL

}



	-- GANSS TOD integer seconds

GANSSTOD ::= INTEGER (0 .. 86399)



	-- GANSS TOD uncertainty

GANSSTODUncertainty ::= INTEGER (0 .. 127) -- Coding according to Annex



	-- GANSS TOD-GSM Time association 

GANSSTOD-GSMTimeAssociation ::= SEQUENCE {


bcchCarrier

BCCHCarrier,
-- BCCH carrier


bsic


BSIC,


-- BSIC


frameNumber

FrameNumber,


timeSlot

TimeSlot,


bitNumber

BitNumber,

 frameDrift FrameDrift OPTIONAL

}



	-- Frame drift

FrameDrift ::= INTEGER(-64 .. 63)



	-- GANSS Reference Location IE

GANSSRefLocation ::= SEQUENCE {


threeDLocation


Ext-GeographicalInformation

}



	-- GANSS Ionospheric Model IE

-- GANSS Ionospheric Model consists of NeQuick model parameters and storm flags

GANSSIonosphericModel ::= SEQUENCE {

 ganssIonoModel GANSSIonosphereModel,
 ganssIonoStormFlags GANSSIonoStormFlags OPTIONAL,

 ...
}

-- GANSS ionosphere model. Coding according to Annex 

GANSSIonosphereModel ::= SEQUENCE {

 ai0 INTEGER (0 .. 4095),

 ai1 INTEGER (0 .. 4095),

 ai2 INTEGER (0 .. 4095)

}

-- GANSS ionosphere storm flags

GANSSIonoStormFlags ::= SEQUENCE {


ionoStormFlag1
INTEGER (0 .. 1),


ionoStormFlag2
INTEGER (0 .. 1),


ionoStormFlag3
INTEGER (0 .. 1),


ionoStormFlag4
INTEGER (0 .. 1),


ionoStormFlag5
INTEGER (0 .. 1)

}


	-- GANSS GENERIC ASSISTANCE DATA ELEMENTS



	-- GANSS Time Model IE consists of time offset and first and second order parameters to relate GNSS

-- specific system time to selected time reference

SeqOf GANSSTimeModel ::= SEQUENCE (SIZE(1..7)) OF GANSSTimeModelElement

GANSSTimeModelElement ::= SEQUENCE {


ganssTimeModelRefTime

INTEGER(0 .. 65535),

tA0

 TA0,


tA1

 TA1 OPTIONAL,


tA2

 TA2 OPTIONAL,

 gnssTOID INTEGER (0 .. 7),

 weekNumber INTEGER (0 .. 8191) OPTIONAL 

}

-- GANSS time model parameter A0

TA0 ::= INTEGER (-2147483648 .. 2147483647)

-- GANSS time model parameter A1

TA1 ::= INTEGER (-8388608 .. 8388607)

-- GANSS time model parameter A2

TA2 ::= INTEGER (-64 .. 63)



	-- DGANSS Corrections IE

GANSSDiffCorrections ::= SEQUENCE {


dganssRefTime

INTEGER (0 .. 119),
 -- DGANSS reference time


-- N_SGN_TYPE can be read from number of elements of sgnTypeList


sgnTypeList

 SeqOfSgnTypeElement

}

SeqOfSgnTypeElement ::= SEQUENCE (SIZE (1..3)) OF SgnTypeElement -- max three signals per GNSS



	-- DGANSS signal type element, once per GNSS signal type included in DGANSS

SgnTypeElement ::= SEQUENCE {


ganssSignalID

 GANSSSignalID, -- signal type identity

 ganssStatusHealth INTEGER (0 .. 7),


-- N_SGN can be read from number of elements of dganssSgnList

 dganssSgnList SeqOfDGANSSSgnElement
}



	GANSSSignalID ::= INTEGER (0 .. 7)
-- Coding according to Annex

SeqOfDGANSSSgnElement ::= SEQUENCE (SIZE (1..16)) OF DGANSSSgnElement



	-- number of correction for signals

DGANSSSgnElement ::= SEQUENCE {


svID

 SVID, -- Satellite identity



	--- Sequence number for GANSS Navigation Model that matches the DGANSS correction set


iod 


INTEGER (0 .. 1023),


-- User Differential Range Error


udre


INTEGER (0..3),




-- Pseudo Range Correction, range is


-- -655.04 - +655.04,


pseudoRangeCor
INTEGER (-2047..2047), 



-- Pseudo Range Rate Correction, range is


-- -4.064 - +4.064,


rangeRateCor
INTEGER (-127..127)
}

SVID ::= INTEGER (0 .. 63)
-- Coding according to Annex



	-- GANSS Navigation Model IE

GANSSNavModel ::= SEQUENCE {

 nonBroadcastIndFlag INTEGER (0 .. 1), 

ganssSatelliteList SeqOfGANSSSatelliteElement

}

SeqOfGANSSSatelliteElement ::= SEQUENCE (SIZE(1..32)) OF GANSSSatelliteElement

GANSSSatelliteElement ::= SEQUENCE {


svID SVID,

 svHealth INTEGER (-7 .. 13), -- Coding according to Annex

 iod INTEGER (0 .. 1023), -- Coding according to Annex

 ganssClockModel GANSSClockModel, 

 ganssOrbitModel GANSSOrbitModel, 

 ...

}


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

GANSSOrbitModel ::= CHOICE {


keplerianSet
 NavModel-KeplerianSet,


 ...

}



	-- 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)

}



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

GANSSClockModel ::= CHOICE {


standardClockModelList
 SeqOfStandardClockModelElement,


 ...

}

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

StandardClockModelElement ::= SEQUENCE {

 stanClockToc INTEGER (0 .. 16383), 

 stanClockAF2 INTEGER (-2048 .. 2047), 

 stanClockAF1 INTEGER (-131072 .. 131071), 

 stanClockAF0 INTEGER (-134217728 .. 134217727),

 stanClockTgd INTEGER (-512 .. 511) OPTIONAL,

 stanModelID INTEGER (0 .. 1) OPTIONAL,

 ...

} 



	-- GANSS Real-Time Integrity IE

GANSSRealTimeIntegrity ::= SEQUENCE {

 -- list of satellites with bad signals

 -- NBS can be read from number of elements in SeqOf-BadSignalSet

 ganssBadSignalList SeqOfBadSignalElement
}
SeqOfBadSignalElement ::= SEQUENCE (SIZE(1..16)) OF BadSignalElement

BadSignalElement ::= SEQUENCE {

 badSVID SVID, -- Coding according to Annex

 badSignalID GANSSSignals OPTIONAL -- Coding according to Annex
}



	-- GANSS Data Bit Assistance IE

GANSSDataBitAssist ::= SEQUENCE {


ganssTOD 




INTEGER (0 .. 59),


-- N_SAT can be read from number of elements in SeqOfGanssDataBitsElement


ganssDataBitsSatList

SeqOfGanssDataBitsElement,


...

}

SeqOfGanssDataBitsElement ::= SEQUENCE (SIZE(1 .. 32))OF GanssDataBitsElement

GanssDataBitsElement ::= SEQUENCE {


svID




SVID,


-- N_SGN can be read from number of elements in Seq-OfGANSSDataBitsSgn


ganssDataBitsSgnList
Seq-OfGANSSDataBitsSgn,


...

}
Seq-OfGANSSDataBitsSgn ::= SEQUENCE (SIZE(1..8)) OF GANSSDataBitsSgnElement

GANSSDataBitsSgnElement ::= SEQUENCE {


ganssSignalType

GANSSSignalID,


-- N_BIT can be read from number of elements in SeqOf-DataBits

ganssDataBits

SeqOf-GANSSDataBits,


...

}

SeqOf-GANSSDataBits ::= SEQUENCE (SIZE(1 .. 1024)) OF GANSSDataBit

GANSSDataBit ::= INTEGER(0 .. 1)


	-- GANSS Reference Measurement Assistance IE

-- Code and Doppler assistance from the network. 

GANSSRefMeasurementAssist ::= SEQUENCE {


ganssSignalID


GANSSSignalID,
-- Coding according to Annex


ganssRefMeasAssistList
SeqOfGANSSRefMeasurementElement
}
SeqOfGANSSRefMeasurementElement ::= SEQUENCE (SIZE(1 .. 16)) OF GANSSRefMeasurementElement

GANSSRefMeasurementElement ::= SEQUENCE {


svID




SVID,


-- Doppler 0th order term,


-- -1024 m/s to 1023.5 m/s with 0.5 m/s resolution)


doppler0



INTEGER (-2048 .. 2047),




-- Coding according to Annex


additionalDoppler

AdditionalDopplerFields


OPTIONAL,


codePhase



INTEGER (0 .. 1022),





-- Code Phase in ms


intCodePhase


INTEGER (0 .. 127),






-- Integer Code Phase in ms


codePhaseSearchWindow
INTEGER (0 .. 31),



-- Code Phase Search Window, see Annex


additionalAngle


AddionalAngleFields

 

OPTIONAL,


...

}

AdditionalDopplerFields ::= SEQUENCE {


-- Doppler 1st order term, -0.2 - +0.1 m/s2


-- ( = -42 + (0 to 63) with 1/210 m/s2 resolution)


doppler1



INTEGER (0..63),


dopplerUncertainty

INTEGER (0..4)
}



	-- 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,


 
...

}



	-- Almanac parameters according to Keplerian parameters

Almanac-KeplerianSet ::= SEQUENCE {


svID




SVID,

 
kepAlmanacE


 
INTEGER (0 .. 2047),


kepAlmanacDeltaI

INTEGER (-1024 .. 1023),


kepAlmanacOmegaDot

INTEGER (-1024 .. 1023),

 
kepSVHealth 


INTEGER (0 .. 15), 


 -- Coding according to Annex


kepAlmanacAPowerHalf
INTEGER (-65536 .. 65535),


kepAlmanacOmega0

INTEGER (-32768 .. 32767),


kepAlmanacW


 
INTEGER (-32768 .. 32767),


kepAlmanacM0


INTEGER (-32768 .. 32767),


kepAlmanacAF0


INTEGER (-8192 .. 8191),


kepAlmanacAF1


INTEGER (-1024..1023)

}



	-- GANSS Universal Time Coordinate Model

GANSSUTCModel ::= SEQUENCE {


ganssUtcA1


INTEGER (-8388608..8388607),


ganssUtcA0


INTEGER (-2147483648..2147483647),


ganssUtcTot


INTEGER (0..255),


ganssUtcWNt


INTEGER (0..255),


ganssUtcDeltaTls
INTEGER (-128..127),


ganssUtcWNlsf

INTEGER (0..255),


ganssUtcDN


INTEGER (-128..127),


ganssUtcDeltaTlsf
INTEGER (-128..127)

}



	--GANSS Ephemeris Extension

GANSSEphemerisExtension ::= SEQUENCE {


ganssEphemerisHeader


GANSSEphemerisExtensionHeader


OPTIONAL,


ganssReferenceSet



SeqOfGANSSRefOrbit





OPTIONAL,


ganssephemerisDeltasMatrix

GANSSEphemerisDeltaMatrix



OPTIONAL,

...

}

-- The ganssEphemerisHeader and the ganssReferenceSet are mandatory only once in the delivery of the

-- GANSS Ephemeris Extension.  The ganssReferenceSet shall include all healthy satellite vehicles 

-- at the time of message construction.



	GANSSEphemerisExtensionHeader ::= SEQUENCE {


timeAtEstimation


GANSSEphemerisExtensionTime,


validityPeriod



INTEGER(1..8),

-- The validity period, represented in hours, is the validity period of each individual ephemeris 

-- delta payload


ephemerisExtensionDuration
INTEGER(1..512),

-- If the ephemerisExtensionDuration does not match the request duration made by the MS, the MS

-- should regard the provided ephemerisExtensionDuration as the limit of the SMLC ephemeris

-- extension capability at this time.

...

}



	GANSSEphemerisExtensionTime ::= SEQUENCE {


ganssEphExtDay

INTEGER(0..8191),


ganssEphExtTOD

GANSSTOD,

...

}



	-- Reference Nav Model for Ephepmeris Extension

ReferenceNavModel ::= SEQUENCE {

 
keplerToe


INTEGER (0..37799),


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)

}



	SeqOfGANSSRefOrbit ::= SEQUENCE (SIZE(1..32)) OF GANSSReferenceOrbit

--The number of reference orbits can be read from number of elements in this sequence


	GANSSReferenceOrbit ::= SEQUENCE {


svID



SVID,


ganssOrbitModel

ReferenceNavModel, 


ganssClockModel

GANSSClockModel, 

...

}


	GANSSEphemerisDeltaMatrix ::= SEQUENCE (SIZE(1 .. 128)) OF GANSSEphemerisDeltaEpoch



	GANSSEphemerisDeltaEpoch ::= SEQUENCE {


ganssDeltaEpochHeader

GANSSDeltaEpochHeader



OPTIONAL,


ganssDeltaElementList

GANSSDeltaElementList,

...

}

-- Each GANSSDeltaEpoch element contains a header and the delta values for a particular time window

-- for all PRN’s.



	GANSSDeltaEpochHeader ::= SEQUENCE {


validityPeriod



INTEGER(1..8)




OPTIONAL,


ephemerisDeltaSizes


GANSSEphemerisDeltaBitSizes

OPTIONAL,


ephemerisDeltaScales

GANSSEphemerisDeltaScales

OPTIONAL,

...

}

-- In each of the GANSSDeltaEpochs, if the optional element, validityPeriod is not included, the

-- value in GANSSEphemerisExtensionHeader shall be used.  If the optional elements 

-- ephemerisDeltasSizes or ephemerisDeltasScales are not included, then the default ephemeris delta

-- sizes and scales shall be used.  The default sizes and scales are found in the annex in the 

-- table 55.11.



	GANSSDeltaElementList ::= SEQUENCE (SIZE(1 .. 32)) OF OCTET STRING(SIZE (1..49))

-- Each octet string element in GANSSDeltaElementList corresponds to one PRN within one epoch

-- Table 55.11 of the annex shows the organization of the delta ephemeris octet string.

-- Decoding of each of the octet strings is accomplished by consulting the ephemerisDeltasSizes

-- table to learn the length and order of each of the parameters in the ephemerisDeltas payload.

-- Post decode scaling is accomplished by consulting the ephemerisDeltaScales table to learn the

-- scale factors to apply to the terms in the delta ephemeris.



	-- Ephemeris Delta Bit Sizes.

GANSSEphemerisDeltaBitSizes ::= SEQUENCE {

-- This structure defines the order and sizes of the fields in the GANSSDeltaEpoch octet string 

-- seqNum and svID are the first two elements of each GANSS Ephemeris Delta Element Structure

-- seqNum is always 7 bits, and sv_ID is always 6 bits long and are thus not included in

-- the GANSSEphemerisDeltasBitSizes table.  The value of seqNum indicates the GANSSDeltaEpoch number

-- The Ephemeris delta element payload mimics the bitsize table, but also includes the svID and 

-- seqNum as the first two elements (in that order),in each block.


bitsize_delta_omega


INTEGER(1..32),


bitsize_delta_deltaN

INTEGER(1..16),


bitsize_delta_m0


INTEGER(1..32),


bitsize_delta_omegadot

INTEGER(1..24),


bitsize_delta_e



INTEGER(1..32),


bitsize_delta_idot


INTEGER(1..14),


bitsize_delta_sqrtA


INTEGER(1..32),


bitsize_delta_i0


INTEGER(1..32),


bitsize_delta_omega0

INTEGER(1..32),


bitsize_delta_crs


INTEGER(1..16),


bitsize_delta_cis


INTEGER(1..16),


bitsize_delta_cus


INTEGER(1..16),


bitsize_delta_crc


INTEGER(1..16),


bitsize_delta_cic


INTEGER(1..16),


bitsize_delta_cuc


INTEGER(1..16),


bitsize_delta_tgd1


INTEGER(1..10),


bitsize_delta_tgd2


INTEGER(1..10),

...

}



	GANSSEphemerisDeltaScales ::= SEQUENCE {


scale_delta_omega


INTEGER(-16..15),


scale_delta_deltaN


INTEGER(-16..15),


scale_delta_m0



INTEGER(-16..15),


scale_delta_omegadot

INTEGER(-16..15),


scale_delta_e



INTEGER(-16..15),


scale_delta_idot


INTEGER(-16..15),


scale_delta_sqrtA


INTEGER(-16..15),


scale_delta_i0



INTEGER(-16..15),


scale_delta_omega0


INTEGER(-16..15),


scale_delta_crs



INTEGER(-16..15),


scale_delta_cis



INTEGER(-16..15),


scale_delta_cus



INTEGER(-16..15),


scale_delta_crc



INTEGER(-16..15),


scale_delta_cic



INTEGER(-16..15),


scale_delta_cuc



INTEGER(-16..15),


scale_delta_tgd1


INTEGER(-16..15),


scale_delta_tgd2


INTEGER(-16..15),

...

}



	-- GANSS Epemeris Extension Check

GANSSEphemerisExtensionCheck ::= SEQUENCE {


ganssBeginTime


GANSSEphemerisExtensionTime,


ganssEndTime


GANSSEphemerisExtensionTime,


ganssSatEventsInfo

GANSSSatEventsInfo,

...

}



	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



	--Required Measurement Request Response Time, range is 1 to 128 seconds. 

RequiredResponseTime ::= INTEGER  (1..128)



	-- Control header for additional GPS assistance data

Add-GPS-AssistData ::= SEQUENCE {


add-GPS-controlHeader
Add-GPS-ControlHeader

}



	Add-GPS-ControlHeader ::= SEQUENCE {


gpsEphemerisExtension


GPSEphemerisExtension


OPTIONAL,


gpsEphemerisExtensionCheck

GPSEphemerisExtensionCheck

OPTIONAL,


...

}



	GPSClockModel ::= SEQUENCE {


af2      INTEGER (-128..127),


af1      INTEGER (-32768..32767),


af0      INTEGER (-2097152..2097151),


tgd      INTEGER (-128..127)

}



	--GPS Ephemeris Extension

GPSEphemerisExtension ::= SEQUENCE {


gpsEphemerisHeader


GPSEphemerisExtensionHeader



OPTIONAL,


gpsReferenceSet



SeqOfGPSRefOrbit





OPTIONAL,


gpsephemerisDeltaMatrix

GPSEphemerisDeltaMatrix




OPTIONAL,

...

}

-- The gpsEphemerisHeader and the gpsReferenceSet are mandatory only once in the delivery of the

-- GPS Ephemeris Extension.  The gpsReferenceSet shall include all healthy satellite vehicles at the -- time of message construction

-- The SMLC is required to deliver the gpsReferenceSet for all healthy satellite vehicles

-- at the time of message construction.



	GPSEphemerisExtensionHeader ::= SEQUENCE {


timeofEstimation


GPSEphemerisExtensionTime,


validityPeriod



INTEGER(1..8),

-- The validity period, represented in hours is the validity period of each individual ephemeris 

-- delta payload


ephemerisExtensionDuration
INTEGER(1..512),

-- If the ephemerisExtensionDuration does not match the request duration made by the MS, the MS

-- should regard the provided ephemerisExtensionDuration as the limit of the SMLC ephemeris

-- extension capability at this time.

...

}



	GPSEphemerisExtensionTime ::= SEQUENCE {


gpsWeek



GPSWeek,


gpsTOW



INTEGER (0..604799),

...

}



	ReferenceNavModel ::= SEQUENCE {

 
keplerToe


INTEGER (0..37799),


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)

}



	SeqOfGPSRefOrbit ::= SEQUENCE (SIZE(1..32)) OF GPSReferenceOrbit

--The number of reference orbits can be read from number of elements in this sequence


	GPSReferenceOrbit ::= SEQUENCE {


svID



SVID,


gpsOrbitModel

ReferenceNavModel,


gpsClockModel

GPSClockModel,

...

}


	GPSEphemerisDeltaMatrix ::= SEQUENCE (SIZE(1 .. 128)) OF GPSEphemerisDeltaEpoch



	GPSEphemerisDeltaEpoch ::= SEQUENCE {


gpsDeltaEpochHeader

GPSDeltaEpochHeader



OPTIONAL,


gpsDeltaElementList

GPSDeltaElementList,

...

}

-- Each GPSDeltaEpoch element contains a header and the delta values for a particular time window 

-- for all PRN’s.

	GPSDeltaEpochHeader ::= SEQUENCE {


validityPeriod



INTEGER(1..8)



OPTIONAL,


ephemerisDeltaSizes


GPSEphemerisDeltasBitSizes
OPTIONAL,


ephemerisDeltaScales

GPSEphemerisDeltasScales
OPTIONAL,

...

}

-- In each of the GPSDeltaEpochs, if the optional element validityPeriod is not included,

-- the value in GPSEphemerisExtensionHeader shall be used.  if the optional elements 

-- ephemerisDeltasSizes or ephemerisDeltasScales are not included, then the default ephemeris delta

-- sizes and scales shall be used.  The default sizes and scales are found in the annex in section

-- A.29.m



	GPSDeltaElementList ::= SEQUENCE (SIZE(1 .. 32)) OF OCTET STRING(SIZE (1..47))

-- Each octet string element in GPSDeltaElementList corresponds to one PRN within one epoch

-- Table A.29.m of the annex shows the organization of the delta ephemeris octet string.

-- Decoding of each of the octet strings is accomplished by consulting the ephemerisDeltasSizes

-- table to learn the length and order of each of the parameters in the ephemerisDeltas payload

-- Post decode scaling is accomplished by consulting the ephemerisDeltaScales table to learn the.

-- scale factors to apply to the terms in the delta ephemeris

-- Ephemeris Delta Bit Sizes. 



	GPSEphemerisDeltaBitSizes ::= SEQUENCE {

-- This structure defines the order and sizes of the fields in the GPSsDeltaEpoch octet string

-- seqNum and svID are the first two elements of each GPS Ephemeris Delta Element Structure

-- seqNum is always 7 bits, and sv_ID is always 5 bits long and are thus not included in

-- the GPSEphemerisDeltasBitSizes table. seqNum indicates the GPSDeltaEpoch number.

-- The Ephemeris delta element payload mimics the bitsize table, but also includes the svID and

-- seqNum as the first two elements (in that order),in each block.


bitsize_delta_omega


INTEGER(1..32),


bitsize_delta_deltaN

INTEGER(1..16),


bitsize_delta_m0


INTEGER(1..32),


bitsize_delta_omegadot

INTEGER(1..24),


bitsize_delta_e



INTEGER(1..32),


bitsize_delta_idot


INTEGER(1..14),


bitsize_delta_sqrtA


INTEGER(1..32),


bitsize_delta_i0


INTEGER(1..32),


bitsize_delta_omega0

INTEGER(1..32),


bitsize_delta_crs


INTEGER(1..16),


bitsize_delta_cis


INTEGER(1..16),


bitsize_delta_cus


INTEGER(1..16),


bitsize_delta_crc


INTEGER(1..16),


bitsize_delta_cic


INTEGER(1..16),


bitsize_delta_cuc


INTEGER(1..16),


bitsize_delta_tgd


INTEGER(1..10),

...

}



	GPSEphemerisDeltaScales ::= SEQUENCE {


scale_delta_omega


INTEGER(-16..15),


scale_delta_deltaN


INTEGER(-16..15),


scale_delta_m0



INTEGER(-16..15),


scale_delta_omegadot

INTEGER(-16..15),


scale_delta_e



INTEGER(-16..15),


scale_delta_idot


INTEGER(-16..15),


scale_delta_sqrtA


INTEGER(-16..15),


scale_delta_i0



INTEGER(-16..15),


scale_delta_omega0


INTEGER(-16..15),


scale_delta_crs



INTEGER(-16..15),


scale_delta_cis



INTEGER(-16..15),


scale_delta_cus



INTEGER(-16..15),


scale_delta_crc



INTEGER(-16..15),


scale_delta_cic



INTEGER(-16..15),


scale_delta_cuc



INTEGER(-16..15),


scale_delta_tgd



INTEGER(-16..15),

...

}



	GPSEphemerisExtensionCheck ::= SEQUENCE {


gpsBeginTime


GPSEphemerisExtensionTime,


gpsEndTime



GPSEphemerisExtensionTime,


gpsSatEventsInfo

GPSSatEventsInfo,

...
}



	GPSSatEventsInfo::= SEQUENCE {


eventOccured

BIT STRING (SIZE (32)),


futureEventNoted
BIT STRING (SIZE (32)),

...

}

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

-- the gpsBeginTime 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 gpsEndTime



	Rel-7-MsrPosition-Rsp-Extension ::= SEQUENCE {


velEstimate 
VelocityEstimate OPTIONAL,

 -- Horizontal Velocity

 -- Horizontal with Vertical Velocity

 -- Horizontal Velocity with Uncertainty

 -- Horizontal with Vertical Velocity and Uncertainty

 ganssLocationInfo GANSSLocationInfo OPTIONAL,

 ganssMeasureInfo GANSSMeasureInfo OPTIONAL,


...

-- Further Release 7 extensions here

}



	-- GANSS Location Information contains location estimate, time stamp with uncertainty 

-- and optionally Reference Frame field

GANSSLocationInfo ::= SEQUENCE {

 referenceFrame ReferenceFrame OPTIONAL, -- Reference Frame Number

 ganssTODm GANSSTODm OPTIONAL, -- GNSS TOD modulo

 ganssTODFrac INTEGER (0 .. 16384) OPTIONAL, -- Coding according to Annex


ganssTODUncertainty GANSSTODUncertainty OPTIONAL, -- Coding according to Annex

 ganssTimeID INTEGER (0 .. 3) OPTIONAL, -- Coding according to Annex


fixType


 FixType,

 posData PositionData,

 stationaryIndication INTEGER(0 .. 1) OPTIONAL, -- ‘0’ if moving or motion not known 


-- Possible shapes carried in posEstimate are


-- ellipsoid point,


-- ellipsoid point with uncertainty circle


-- ellipsoid point with uncertainty ellipse


-- ellipsoid point with altitude and uncertainty ellipsoid


posEstimate

 Ext-GeographicalInformation,

 ...

}

PositionData ::= BIT STRING {

 e-otd(0),


gps (1),


galileo (2) } (SIZE (3..16))



	-- GANSS TOD modulo 1 hour

GANSSTODm ::= INTEGER (0 .. 3599999)

ReferenceFrame ::= SEQUENCE {

 referenceFN INTEGER (0 .. 65535),

-- Note that applicable range for referenceFN is 0 - 42431

 referenceFNMSB INTEGER (0 .. 63) OPTIONAL -- MSB of Reference Frame Number
}



	-- GANSS Measurement Information 

GANSSMeasureInfo ::= SEQUENCE {


-- Measurement info elements



 ganssMsrSetList SeqOfGANSS-MsrSetElement

}

SeqOfGANSS-MsrSetElement ::= SEQUENCE (SIZE(1..3)) OF GANSS-MsrSetElement



	-- GANSS measurement information 1-3 times in a message

GANSS-MsrSetElement ::= SEQUENCE {

 
referenceFrame 


ReferenceFrame 

OPTIONAL, -- Reference Frame Number


-- if ganssTODm is included, it is the GNSS specific system time of the GANSS reported


-- first in ganss-SgnTypeList. If GPS Measurement Information element is not included in

    -- a Measure Position Response component, this field shall be present.
 
ganssTODm 



GANSSTODm 


OPTIONAL, -- GANSS TOD modulo 1 hour

 
deltaGANSSTOD 


INTEGER (0 .. 127) 
OPTIONAL,

ganssTODUncertainty 
GANSSTODUncertainty
OPTIONAL, -- Coding according to Annex


--N_GANSS can be read from number of elements of SeqOfGANSS-MsrElement
 


ganss-MsrElementList
SeqOfGANSS-MsrElement
}



	SeqOfGANSS-MsrElement ::= SEQUENCE (SIZE(1..8)) OF GANSS-MsrElement

GANSS-MsrElement ::= SEQUENCE {


ganssID

INTEGER (0..7) 
OPTIONAL, --Absence means Galileo

ganss-SgnTypeList 

SeqOfGANSS-SgnTypeElement

}

-- Measurements can be returned up to 8 different signal types
-- N_SGN_TYPE can be read from number of elements of SeqOfGANSS-SgnTypeElement 
SeqOfGANSS-SgnTypeElement ::= SEQUENCE (SIZE(1..8)) OF GANSS-SgnTypeElement

GANSS-SgnTypeElement ::= SEQUENCE {


ganssSignalID


GANSSSignalID, -- Coding according to Annex


ganssCodePhaseAmbiguity
INTEGER (0 .. 31)



OPTIONAL,
 
--N_SGN can be read from number of elements of SeqOfGANSS-SgnElement
 
ganss-SgnList SeqOfGANSS-SgnElement,

 
...

}



	-- Up to 16 Measurements can be returned per signal type 

SeqOfGANSS-SgnElement ::= SEQUENCE (SIZE(1..16)) OF GANSS-SgnElement

GANSS-SgnElement ::= SEQUENCE {

 
svID 



SVID,


cNo 



INTEGER (0 .. 63),


mpathDet 


MpathIndic, 







 -- Coding according to Annex


carrierQualityInd 
INTEGER (0 .. 3) 


OPTIONAL, 
 -- Coding according to Annex


codePhase 


INTEGER (0 .. 2097151),


integerCodePhase 
INTEGER (0 .. 63) 


OPTIONAL,


codePhaseRMSError 
INTEGER (0..63), 





 -- Coding according to Annex


doppler 


INTEGER (-32768 .. 32767) 
OPTIONAL,


adr 



INTEGER (0 .. 33554431) 
OPTIONAL

}



**** NEXT MODIFIED SECTION ****

A.2.2.1
Positioning Instructions Element

The purpose of Positioning Instructions element is to express the allowed/required location method(s), and to provide information required QoS. This element is mandatory in the Measure Position Request message, and contains the following fields:

Method Type

This field indicates whether MS based or assisted version is allowed/requested. If the Methods field includes more than one method, the Method Type applies to all of them. This field is mandatory, and has the following values:

'0': MS assisted;

'1': MS based;

'2': MS based is preferred, but MS assisted is allowed;

'3': MS assisted is preferred, but MS based is allowed.

In GPS positioning methods, ‘MS based’ may indicate either MS Based Assisted GPS method or Conventional GPS method. If ‘MS based is indicated with no GPS assistance data then the MS may interpret this as either Conventional GPS or MS based A-GPS without assistance data. The same interpretation applies also to the GANSS positioning method.

Positioning Methods

This field indicates which location method or methods should be used. This field is mandatory.

'0': E-OTD;

'1': GPS;

'2': E-OTD or GPS (i.e. both can be reported).

NOTE:
If the selected positioning method is ‘GPS’ or ‘E-OTD or GPS’, the field GANSS Positioning Method, if present in a Measure Position Request component, indicates request of GANSS method and indicates the allowed satellite systems.

Response Time
This field indicates the desired response time. However, when performing measurements, the desired response time may be exceeded. This field is mandatory.

The response time is 2N seconds, where N is the value in this field. Thus the desired maximum response time can be 1, 2, 4, 8, 16, 32, 64, or 128 seconds.

Range: 
0-7

Accuracy

This field indicates the required accuracy of the location estimate. This is field is mandatory when Method Type is '1', '2', or '3' and optional when Method Type is '0'.

This field is 7 bit Uncertainty Code as defined in 3GPP TS 23.032.

Multiple Sets

This field indicates whether MS is requested to send multiple E-OTD/GPS/GANSS Measurement Information Sets. The maximum number of measurement sets is three. This is field is mandatory. MS is expected to include the current measurement set. Additionally MS may include historical measurement sets, or measure new additional sets if the response time allows that.


'0': 
multiple IEs can be send;

'1': 
sending of multiple sets is not allowed.

Environment Characterization

Environment Characterization field provides the MS with information about expected multipath and NLOS in the current area. This field is optional.

'0':
possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).

'1':
no or light multipath and usually LOS conditions (e.g. suburban or rural).

'2':
not defined or mixed environment.

'3':
reserved for future use.

**** NEXT MODIFIED SECTION ****

A.3.2.10
GANSS Measurement Information Element

The purpose of the GANSS Measurement Information element is to provide GANSS measurement information from the MS to the SMLC and GANSS TOD - GSM time association if requested by the SMLC. This information includes the measurements of code phase, Doppler, C/No and optionally accumulated carrier phase, also called accumulated deltarange (ADR), which enable the network-based GANSS method where position is computed in the SMLC. The contents are shown in table A.10.7, and the individual fields are described subsequently. See also Figure A.1a for an illustration of the relation between some of the fields.
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Figure A.1a. Exemplary definitions of GANSS measurement information fields.

GANSS Measurement Information element is included in the Measure Position Response component if the network has requested the mobile to perform mobile-assisted location measurements using GANSS Positioning Method. GANSS Measurement Information element will also optionally include carrier phase measurements if SMLC has requested the MS to perform carrier phase measurements.

The following fields are repeated the number of times indicated in Number of E-OTD/GPS/GANSS Measurement Sets field if Multiple Sets element is included. If Multiple Sets element is not included, the default value for sets is one (i.e. the following fields are present only once).

Table A.10.7: GANSS Measurement Information element content

	Element fields
	Presence
	Occurrences

	Reference Frame
	O
	1

	GANSS TOD
	O (note 1)
	1

	DeltaTOD
	O
	1

	GANSS TOD Uncertainty
	O
	1

	GANSS Generic Measurement Information
	M
	 N_GANSS

	NOTE 1:
If GPS Measurement Information element is not included in a Measure Position Response component, this field shall be present. 


The following paragraphs describe the content of each information field of this element.

Reference Frame 

These fields are shown in Table A.10.8 and are optional, but shall be included when GANSS TOD- GSM time association is provided.

Note that expected values for Reference FN are in range 0 - 42431. The time of the reference frame boundary is as observed by the MS, ie without Timing Advance compensation. 

Reference FN MSB field indicates the Most Significant Bits (MSB) of the frame number of the reference BTS corresponding to the GANSS Measurement Information. 

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

Table A.10.8: Reference Frame field contents

	Parameter
	# of Bits
	Resolution
	Range
	Unit

	Reference FN
	16
	---
	0 - 65535
	frame

	Reference FN MSB
	6
	---
	0 - 63
	frame


GANSS TOD

This field specifies the GANSS TOD for which the GANSS Measurement Parameters in GANSS Generic Measurement Information Element are valid. This field shall be included when GANSS TOD-GSM time association is provided or if GPS Measurement Information element is not present in a Measure Position Response component. If GPS Measurement Information element is present in a Measure Position Response component, and GANSS TOD field is absent in the GANSS Measurement Information element, the GPS TOW included in the GPS Measurement Information element specifies the reference time for which the GANSS Measurement Parameters are valid.

The 22 bits of GANSS TOD are the least significant bits. The most significant bits shall be derived by the Serving Mobile Location Centre to unambiguously derive the GANSS TOD.

The value for GANSS TOD is derived from the GNSS specific system time of the GNSS reported first in the GANSS Measurement IE rounded down to the nearest millisecond unit.

Table A.10.9: GANSS TOD field contents

	Parameter
	# of Bits
	Resolution
	Range
	Units

	GANSS TOD
	22
	1 ms
	0 - 3599999
	ms


DeltaTOD

This field specifies the difference in milliseconds between GANSS TOD reported in the GANSS Measurement Information Element and the millisecond part of the SV time tsv_1 of the first SV in the list reported from the MS. The DeltaTOD is defined as 

DeltaTOD = GANSS TOD - fix(tsv_1)

where fix() denotes rounding to the nearest integer towards zero.

Range: 
0-127

GANSS TOD Uncertainty

This element provides the accuracy of the relation GANSS TOD -GSM time when GANSS TOD-GSM time association is provided. When GANSS TOD-GSM time association is not provided, even if GANSS TOD - GSM Time Association Measurement Request is not included in the Measure Position Request, this element can be included to provide the accuracy of the reported GANSS TOD. 

If GANSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided GSM time as observed at the MS location, lies in the interval (GANSS TOD – GANSS TOD Uncertainty, GANSS TOD + GANSS TOD Uncertainty).

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.

Examples of GANSS TOD Uncertainty value are shown in Table A.10.10. 

Table A.10.10: Example values for the GANSS TOD-GSM Time 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




N_GANSS, Number of GANSS Generic Measurement Information Elements

N_GANSS specifies the number of GANSS Generic Measurement Information Element occurrences in GANSS Measurement Information element, one occurrence for each reported GANSS. The range is from 1 to 8.
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. 

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 31. 

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)

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 Amibuity is absent, the default value is 1ms .
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.

**** NEXT MODIFIED SECTION ****

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)
	No

	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
	No

	GANSS Ephemeris Extension
	O
	Yes

	GANSS Ephemeris Ext Check
	O
	No

	NOTE 1:
Absence of this field means Galileo.


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.

Range: 
0 - 7

Table A.40: GANSS_ID

	GANSS_ID
	Indication

	Reserved for future use
	0-7


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

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
	16
	2-35
	
	sec
	M

	TA1
	13
	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 - 255 h

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 e.g. in [11].

Table A.42: GNSS_TO_ID

	GNSS_TO_ID
	Indication

	GPS
	0

	GALILEO
	1

	Reserved for future use
	2-7


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

	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_SGN
	4
	1
	1 - 16
	---
	M

	The following fields occur once per GANSS Signal (N_SGN 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 IE.

GANSS_Signal_ID

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


	
	

	
	

	
	

	
	

	
	


**** NEXT MODIFIED SECTION ****

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. 

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. 

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)

	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)

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