3GPP TSG-RAN WG2 Meeting #67
R2-094683
Shenzhen, China
24th – 28th August 2009
Agenda item:

6.1.2
Source:
Nokia Siemens Networks, Nokia Corporation
Title:
Reuse of RRLP assistance data IEs in LPP protocol 
Document for:

Discussion and Decision

1
Introduction
In this paper we discuss the structure of positioning assistance data in RRLP (TS 44.031) and analyze the possible reuse of its elements in LPP. Assuming that LPP uses similar ASN.1 coding scheme as LTE RRC (TS 36.331), a section of A-GNSS assistance data for LPP specification is proposed .
2
Discussion

In the following sections the assistance data items defined in TS 36.305 are listed. Then an overview of RRLP assistance data structure is given and finally the adoption of RRLP assistance data IEs in LPP is addressed in detail.
2.1
Assistance data items defined in 36.305
TS 36.305 defines the assistance data may be sent to UE as follows:
“Table 8.1.2-1 lists assistance data for both UE-assisted and UE-based modes that may be sent from the E-SMLC to the UE. 
NOTE:
The provision of these assistance data elements and the usage of these elements by the UE depend on the E‑UTRAN and UE capabilities, respectively.
	Assistance Data 

	Reference Time

	Reference Location

	Ionospheric Models

	Earth Orientation Parameters

	GNSS-GNSS Time Offsets

	Differential GNSS Corrections

	Ephemeris and Clock Models

	Real-Time Integrity

	Data Bit Assistance

	Acquisition Assistance

	Almanac

	UTC Models 


Table 8.1.2-1: Information that may be transferred from the E-SMLC to UE”
“The following assistance data may be transferred from the E-SMLC to the UE:

· Physical cell IDs (PCIs) and global cell IDs (GCIs) of candidate cells for measurement;

· Timing relative to the serving eNodeB of candidate cells;

· Geographical coordinates of candidates cells and/or of the serving eNodeB.

Some assistance data are needed only for certain forms of a downlink positioning transaction (e.g., for UE-based only).”
2.2
RRLP Assistance data structure
In Figure 1, the high-level structure of RRLP assistance data message is illustrated. The main branches  are E-OTD Assistance, GPS Assistance and GANSS Assistance. Although elements similar to E-OTD assistance may be used with OTDOA, the applicability of E-OTD IEs as susch is very limited due to their tight coupling with GSM specific parameters. Further, as LPP does not separate GPS and GANSS but instead supports common A-GNSS, we can concentrate on GANSS branch as it already contains all relevant elements for GPS L1 C/A signal too.
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Figure 1: RRLP Assistance data structure

3
Proposal
In the following, the possible adaptation of A-GNSS assistance data elements from RRLP [1] is shown. The needed adjustments are fairly minor in general but nevertheless prevent from supporting both RRLP and LPP with the same ASN.1 en/decoders. Still, it is obvious that building LPP IEs based on RRLP equivalents saves time and effort not only in standardisation, but also in solution design and implementation, hence ensuring lower engineering costs to the LPP solution.
The identified modification needs are listed in sction 3.1 and section 3.2 describes some topics for further discussion.

3.1 Modifications to RRLP
· GNSS-GenericAssistData structure added to hold the sequence of GNSS Generic Assistance Data Elements

· Replacing GANSS with GNSS
· GNSS ID & Signal ID modifications

· GNSS-ID defined as ENUMERATED instead of INTEGER

· Explicit GNSS ID for Galileo defined

· GPS system as a whole is referenced with ‘GPS’ ID and specific references to GPS L1 C/A (“legacy GPS”) can be made with ‘L1C/A’ signal ID. This is in line with the GPS system itself.

· Resetting the SEQUENCEs to represent the content of the latest RRLP Rel-8 version by:

· moving the ellipsis to the end of the structures.
· combining UTC model and Additional UTC model into one CHOICE structure

· combining Ionospheric model and Additional ionospheric model into one CHOICE structure

· adding one bit to SV health and IOD parameters in GNSSNavModel and removing separate MSB parameters respectively

· Ephemeris extension which is excluded in 36.305 is also excluded here as it is better suited for SUPL based LBS rather than control plane emergency call usage.
3.2
Open issues

· The naming convention in RRLP ASN.1 does not follow the guidelines of TS 36.331, Annex A. However, if all the names where checked and modified accordingly, such process would be quite laborious and prone to errors. Hence, it is proposed that existing names are left untouched and TS 36.331, Annex A naming convention shall be followed when new parameters are introduced.
· The time assistance reference for an LTE network is FFS. In GERAN and UTRAN the GNSS time is referenced to the base station frame structure, but it is open how to do it in E-UTRAN.
· The Galileo specification is still in draft phase and subject to changes. Hence, Galileo’s inclusion to Rel-9 LPP can be considered as premature and would require further discussion.

Text proposal to LPP specification:

7.4
Position Method IEs
…

7.4.2
A-GNSS Positioning
–
GNSS-CommonAssistData
The GNSS-CommonAssistData field is used to specify the assistance data common to all satellite systems.
GNSS-CommonAssistData information elements
-- ASN1START

GNSS-CommonAssistData ::=


SEQUENCE {


gnssReferenceTime

 
GNSSReferenceTime

 
OPTIONAL,


gnssRefLocation



GNSSRefLocation

 

OPTIONAL,


gnssIonosphericModel

GNSSIonosphericModel
 
OPTIONAL,

gnssEarthOrientParam

GNSSEarthOrientParam

OPTIONAL,


...

}

-- ASN1STOP
-- ASN1START

-- GNSS Reference Time IE

GNSSReferenceTime ::= SEQUENCE {


gnssRefTimeInfo



GNSSRefTimeInfo,


gnssTOD-CellularTimeAssociation 
GNSSTOD-CellTimeAssociation OPTIONAL
}

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

GNSSRefTimeInfo ::= SEQUENCE {


gnssDay


 INTEGER(0 .. 8191) 
 OPTIONAL,

 
gnssTOD


 GNSSTOD,


gnssTODUncertainty
 GNSSTODUncertainty
 OPTIONAL,

 
gnssTimeID 

 INTEGER (0 .. 7) 

 OPTIONAL

}

-- GNSS TOD integer seconds

GNSSTOD ::= INTEGER (0 .. 86399)

-- GNSS TOD uncertainty

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

-- GNSS TOD-Cellular Time association 

GNSSTOD-CellTimeAssociation ::= SEQUENCE {


-- TBD
}

-- GNSS Reference Location IE

GNSSRefLocation ::= SEQUENCE {


threeDLocation


Ext-GeographicalInformation

}

-- GNSS Ionospheric Model IE

GNSSIonosphericModel ::= SEQUENCE {


dataID



BIT STRING (SIZE (2))
OPTIONAL, 
 -- Coding according to Annex
 
IonoModel 

CHOICE {



GNSSIonosphericModel,



IonosphericModel,


...


}


...

}

-- GNSS Ionospheric Model IE

-- GNSS Ionospheric Model parameters and storm flags

GNSSIonosphericModel ::= SEQUENCE {

 
gnssIonoModel 

GNSSIonosphereModel,

 
gnssIonoStormFlags 
GNSSIonoStormFlags 


OPTIONAL,

 
...

}

-- GNSS ionosphere model consists of NeQuick model
GNSSIonosphereModel ::= SEQUENCE {

 
ai0 INTEGER (0 .. 4095),

 
ai1 INTEGER (0 .. 4095),

 
ai2 INTEGER (0 .. 4095)

}

-- GNSS ionosphere storm flags

GNSSIonoStormFlags ::= SEQUENCE {


ionoStormFlag1
INTEGER (0 .. 1),


ionoStormFlag2
INTEGER (0 .. 1),


ionoStormFlag3
INTEGER (0 .. 1),


ionoStormFlag4
INTEGER (0 .. 1),


ionoStormFlag5
INTEGER (0 .. 1)

}

-- Ionospheric Model IE

IonosphericModel ::= SEQUENCE {


alfa0


INTEGER (-128..127),


alfa1


INTEGER (-128..127),


alfa2


INTEGER (-128..127),


alfa3


INTEGER (-128..127),


beta0


INTEGER (-128..127),


beta1


INTEGER (-128..127),


beta2


INTEGER (-128..127),


beta3


INTEGER (-128..127)

}

-- GNSS Earth Orientation Paramaters IE

GNSSEarthOrientParam ::= SEQUENCE {


teop



INTEGER (0..65535),


pmX




INTEGER (-1048576..1048575),


pmXdot



INTEGER (-16384..16383),


pmY




INTEGER (-1048576..1048575),


pmYdot



INTEGER (-16384..16383),


deltaUT1


INTEGER (-1073741824..1073741823),


deltaUT1dot


INTEGER (-262144..262143)

}

-- ASN1STOP
	GNSS-CommonAssistData field descriptions

	GNSSReferenceTime This field specifies the GNSS Time Of Day (TOD) with uncertainty and relationship between GNSS Reference Time and air-interface timing of the eNodeB transmission in the reference cell.

	GNSSRefLocation contains a 3-D location (with uncertainty) specified as per 3GPP TS 23.032.

	GNSSIonosphericModel  contains parameters to model the propagation delay of the GNSS signals through the ionosphere.

	GNSSEarthOrientParam provides parameters to construct the ECEF and ECI coordinate transformation as defined in IS-GPS-200, Revision D


–
GNSS-GenericAssistData
The IE GNSS-GenericAssistData consists of 1 to 8 GNSSGenericAssistDataElement. Each of these elements contain data for one GNSS.
GNSS-GenericAssistData information elements
-- ASN1START

GNSS-GenericAssistData ::= SEQUENCE {

-- List of GNSS Generic Assistance Data Elements, up to 8 GNSS

SeqOfGNSSGenericAssistDataElement ::= SEQUENCE (SIZE (1..8)) OF GNSSGenericAssistDataElement,

...

}

-- GNSS Generic Assistance Data Elements

GNSSGenericAssistDataElement ::= SEQUENCE {


gnssID 





GNSS-ID, 


gnssTimeModel



SeqOfGNSSTimeModel


OPTIONAL,


gnssDiffCorrections


GNSSDiffCorrections


OPTIONAL,


gnssNavigationModel


GNSSNavModel



OPTIONAL,


gnssRealTimeIntegrity

GNSSRealTimeIntegrity

OPTIONAL,


gnssDataBitAssist


GNSSDataBitAssist


OPTIONAL,


gnssRefMeasurementAssist
GNSSRefMeasurementAssist 
OPTIONAL,


gnssAlmanacModel


GNSSAlmanacModel


OPTIONAL,


gnssUTCModel



GNSS-UTC-Model



OPTIONAL,


sbasID





INTEGER (0..7) 



OPTIONAL, -- definition as in SBASID

gnssAuxiliaryInfo


GNSSAuxiliaryInformation
OPTIONAL,

... 

}

-- ASN1STOP

GNSSTimeModelElement information element
-- ASN1START

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

-- specific system time to selected time reference

SeqOfGNSSTimeModel ::= SEQUENCE (SIZE(1..7)) OF GNSSTimeModelElement

GNSSTimeModelElement ::= SEQUENCE {


gnssTimeModelRefTime

INTEGER(0 .. 65535),


tA0

 




TA0,


tA1

 




TA1 




OPTIONAL,


tA2

 




TA2 




OPTIONAL,

 
gnssTOID 




INTEGER (0 .. 7),
 
weekNumber 




INTEGER (0 .. 8191) 
OPTIONAL 

}

-- GNSS time model parameter A0

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

-- GNSS time model parameter A1

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

-- GNSS time model parameter A2

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

-- ASN1STOP
	GNSS_TO_ID definitions

	GPS
	0

	GALILEO
	1

	QZSS
	2

	GLONASS
	3

	Reserved for future use
	4-7


GNSSDiffCorrections information element
-- ASN1START

-- DGNSS Corrections IE

GNSSDiffCorrections ::= SEQUENCE {


dgnssRefTime

INTEGER (0 .. 119),
 -- DGNSS 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

-- DGNSS signal type element, once per GNSS signal type included in DGNSS
SgnTypeElement ::= SEQUENCE {


gnssSignalID

 GNSSSignalID, -- signal type identity

 
gnssStatusHealth
 INTEGER (0 .. 7),


-- N_SAT can be read from number of elements of dgnssSgnList

 
dgnssSgnList

 SeqOfDGNSSSgnElement
}

SeqOfDGNSSSgnElement ::= SEQUENCE (SIZE (1..16)) OF DGNSSSgnElement

-- number of correction for signals

DGNSSSgnElement ::= SEQUENCE {


svID

 
SVID, -- Satellite identity

--- Sequence number for GNSS Navigation Model that matches the DGNSS 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)

}

-- ASN1STOP
GNSSNavModel  information element
-- ASN1START

-- GNSS Navigation Model IE

GNSSNavModel ::= SEQUENCE {

 
nonBroadcastIndFlag 
INTEGER (0 .. 1), 


gnssSatelliteList 

SeqOfGNSSSatelliteElement

}

SeqOfGNSSSatelliteElement ::= SEQUENCE (SIZE(1..32)) OF GNSSSatelliteElement

GNSSSatelliteElement ::= SEQUENCE {

 svID 



SVID,

 svHealth 


BIT STRING (SIZE(6)), 


 iod 



INTEGER (0 .. 2047), 

 gnssClockModel 
GNSSClockModel, 

 gnssOrbitModel 
GNSSOrbitModel,  

 ...
}
-- GNSS orbit model for the GNSS satellite according to the choice

GNSSOrbitModel ::= 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


...

}

-- 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)

}
-- ASN1STOP
GNSSClockModel information element
-- ASN1START

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

GNSSClockModel ::= CHOICE {


standardClockModelList
 SeqOfStandardClockModelElement,
-- Model-1


navClockModel


 NAVclockModel, 




-- Model-2


cnavClockModel


 CNAVclockModel, 




-- Model-3


glonassClockModel

 GLONASSclockModel, 



-- Model-4


sbasClockModel


 SBASclockModel,




-- Model-5


...

}

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,

 
...

} 

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)

}
-- ASN1STOP
GNSSRealTimeIntegrity information element
-- ASN1START

-- GNSS Real-Time Integrity IE

GNSSRealTimeIntegrity ::= SEQUENCE {

 -- list of satellites with bad signals

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

 
gnssBadSignalList 

SeqOfBadSignalElement

}

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

BadSignalElement ::= SEQUENCE {

 
badSVID 

SVID, 





 

 
badSignalID 
GNSSSignals 
OPTIONAL
 

}
-- ASN1STOP
GNSSDataBitAssist information element
-- ASN1START

-- GNSS Data Bit Assistance IE

GNSSDataBitAssist ::= SEQUENCE {


gnssTOD 




INTEGER (0 .. 59),


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


gnssDataBitsSatList

SeqOfGnssDataBitsElement,


...

}

SeqOfGnssDataBitsElement ::= SEQUENCE (SIZE(1 .. 32))OF GnssDataBitsElement

GnssDataBitsElement ::= SEQUENCE {


svID




SVID,


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


gnssDataBitsSgnList
Seq-OfGNSSDataBitsSgn,


...

}
Seq-OfGNSSDataBitsSgn ::= SEQUENCE (SIZE(1..8)) OF GNSSDataBitsSgnElement

GNSSDataBitsSgnElement ::= SEQUENCE {


gnssSignalType

GNSSSignalID,


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

gnssDataBits

SeqOf-GNSSDataBits,


...

}

SeqOf-GNSSDataBits ::= SEQUENCE (SIZE(1 .. 1024)) OF GNSSDataBit

GNSSDataBit ::= INTEGER(0 .. 1) 
-- ASN1STOP
GNSSRefMeasurementAssist information element
-- ASN1START

-- GNSS Reference Measurement Assistance IE

-- Code and Doppler assistance from the network. 

GNSSRefMeasurementAssist ::= SEQUENCE {


gnssSignalID


GNSSSignalID,
-- Coding according to Annex


gnssRefMeasAssistList
SeqOfGNSSRefMeasurementElement
}
SeqOfGNSSRefMeasurementElement ::= SEQUENCE (SIZE(1 .. 16)) OF GNSSRefMeasurementElement

GNSSRefMeasurementElement ::= 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)

}
-- ASN1STOP
GNSSAlmanacModel information element
-- ASN1START

-- GNSS Almanac Model IE

GNSSAlmanacModel ::= SEQUENCE {

 
weekNumber 


INTEGER (0 .. 255),


toa 



INTEGER (0 .. 255) 
OPTIONAL,


ioda 



INTEGER (0 .. 3) 
OPTIONAL,


gnssAlmanacList 
SeqOfGNSSAlmanacElement

}

SeqOfGNSSAlmanacElement ::= SEQUENCE (SIZE(1 .. 36)) OF GNSSAlmanacElement

-- GNSS Almanac Model 

GNSSAlmanacElement ::= 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


...

}

-- 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)

}

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),


gloAkmDeltaTA


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)

}
-- ASN1STOP
GNSS-UTC-Model information element
-- ASN1START

-- GNSS Universal Time Coordinate Model
GNSS-UTC-Model ::= CHOICE {


utcModel1


UTCmodelSet1,

utcModel2


UTCmodelSet2,


utcModel3


UTCmodelSet3,


utcModel4


UTCmodelSet4,


...

}

UTCmodelSet1 ::= SEQUENCE {


gnssUtcA1


INTEGER (-8388608..8388607),


gnssUtcA0


INTEGER (-2147483648..2147483647),


gnssUtcTot


INTEGER (0..255),


gnssUtcWNt


INTEGER (0..255),


gnssUtcDeltaTls
INTEGER (-128..127),


gnssUtcWNlsf

INTEGER (0..255),


gnssUtcDN


INTEGER (-128..127),


gnssUtcDeltaTlsf
INTEGER (-128..127)

}

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

}
-- ASN1STOP
GNSSAuxiliaryInformation information element
-- ASN1START

-- GNSS Auxiliary Information

GNSSAuxiliaryInformation ::= CHOICE{


gnssID1
GNSS-ID1, 
-- This choice may only be present if GNSS ID indicates GPS


gnssID3
GNSS-ID3, 
-- This choice may only be present if GNSS ID indicates GLONASS


...

}

GNSS-ID1 ::= SEQUENCE (SIZE(1..64)) OF GNSS-ID1-element
GNSS-ID1-element ::= SEQUENCE {


svID



SVID,


signalsAvailable
GNSSSignals,


...

}

GNSS-ID3 ::= SEQUENCE (SIZE(1..64)) OF GNSS-ID3-element

GNSS-ID3-element  ::= SEQUENCE {


svID



SVID,


signalsAvailable
GNSSSignals,


channelNumber

INTEGER (-7..13),


...

}
-- ASN1STOP
–
Common parameters
-- ASN1START

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

GNSS-ID ::= ENUMERATED { sbas, gps, qzss, glonass, galileo, spare3, spare2, spare1, ...}
GNSSSignals ::= BIT STRING {


signal1 (0),


signal2 (1),


signal3 (2),


signal4 (3),


signal5 (4),


signal6 (5),


signal7 (6),


signal8 (7) } (SIZE (1..8))

SBASID ::= BIT STRING {


waas 
 (0),


egnos 
 (1),


masas 
 (2),


gagan 
 (3) } (SIZE (1..8))

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

-- ASN1STOP
	SVID definitions

	System
	Value of SV ID
	Interpretation of SV ID

	Galileo
	TBD
	TBD

	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


	GNSSSignals/GNSSSignalID definitions

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

	Galileo
	E1
	E5a
	E5b
	E6
	E5a+E5b
	
	
	

	GPS
	L1C/A
	L1C
	L2C
	L5
	
	
	
	

	SBAS
	L1
	
	
	
	
	
	
	

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

	GLONASS
	G1
	G2
	G3
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