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1 Function Prototypes
1.1 MOTION MODEL
1.1.1 Aircraft

Purpose

Aircraft motion model.
InitializeAirMotion

Syntax
int Initialize (

IN AirMotionCfg airMotionCfg);
ExecuteAirMotion

Syntax
int Execute (



IN double tEpoch,
OUT Pos airPos,
OUT Att airAtt);
ShutdownAirMotion

Syntax
int ShutdownModel (void);
1.1.2 Reference
Purpose

Reference motion model.
InitializeRefMotion

Syntax
int Initialize (

IN RefMotionCfg refMotionCfg);
ExecuteRefMotion

Syntax
int Execute (



IN double tEpoch,
OUT Pos refPos,
OUT Att refAtt);
ShutdownRefMotion

Syntax
int ShutdownModel (void);
1.1.3 Ship
Purpose

Ship motion model.
InitializeShipMotion

Syntax
int Initialize (

IN ShipMotionCfg shipMotionCfg);
ExecuteShipMotion

Syntax
int Execute (



IN double tEpoch,
OUT Pos shipPos,
OUT Att shipAtt);
ShutdownShipMotion

Syntax
int ShutdownModel (void);
1.2 LEVER ARM MODEL

Purpose

Apply lever arm corrections to receivers.  
InitializeLeverArm


Syntax

int Initialize ( 
IN LeverArmCfg leverArmcfg);
ExecuteLeverArm


Syntax

int Execute ( 
IN Pos cmPos, 

IN Att cmAtt,

OUT Pos trueRxPos,
OUT Pos rxPos);
ShutdownLeverArm
Syntax

int ShutdownModel (void);
1.3 SATELLITE CONSTELLATION MODEL
Purpose

Generate ephemeris and almanac data for all satellites
InitializeSvConstellation


Syntax

int Initialize ( 
IN SvConstellationCfg svConstellationCfg);
ExecuteSvConstellation

Syntax

int Execute ( 




IN double tEpoch,





OUT Pos svPos[MAX_PRN],
OUT EPH eph[MAX_PRN],
OUT ALM alm[MAX_PRN]
OUT SvClock svClock);
ShutdownSvConstellation
Syntax

int ShutdownModel (void);
1.4 GPS SIGNAL MODEL

Purpose

Calculates true range from receiver to satellites
InitializeGpsSignal


Syntax

int Initialize ( 
IN GpsSignalCfg gpsSignalCfg);
ExecuteGpsSignal

Syntax

int Execute ( 




IN Pos trueRxPos,




IN Att trueRxAtt,
IN Pos svPos[MAX_PRN],
OUT SvVis svVis,

OUT RxSignal rxSignal );
ShutdownGpsSignal
Syntax

int ShutdownModel (void);
1.5 TROPOSPHERIC MODEL

Purpose

Calculates tropospheric delays for receiver
InitializeTropoModel


Syntax

int Initialize ( 
IN TropoModelCfg tropoModelCfg);
ExecuteTropoModel

Syntax

int Execute ( 
IN SvVis svVis,
IN Pos refPos,
IN Pos airPos,
OUT Tropo tropo);

ShutdownTropoModel
Syntax

int ShutdownModel (void);
1.6 IONOSPHERIC MODEL

Purpose

Calculates ionospheric delays
InitializeIonoModel


Syntax

int Initialize ( 
IN IonoModelCfg ionoModelCfg);
ExecuteIonoModel

Syntax

int Execute ( 
IN SvVis svVis,
IN Pos refPos,
IN Pos airPos,
OUT Iono iono);

ShutdownIonoModel
Syntax

int ShutdownModel (void);
1.7 RECEIVER CLOCK DELAY MODEL

Purpose

Calculates receiver clock delays
InitializeRxClockDelay


Syntax

int Initialize ( 
IN RxClockDelayCfg rxClockDelayCfg);
ExecuteRxClockDelayModel

Syntax

int Execute ( 
IN double tEpoch,
OUT RxClkDelay rxClkDelay);

ShutdownRxClockDelayModel
Syntax

int ShutdownModel (void);
1.8 MULTIPATH MODEL
1.8.1 Air

Purpose

Calculates multipath delays for air receiver
InitializeAirMultipath


Syntax

int Initialize ( 
IN AirMultipathCfg airMultipathCfg);
ExecuteAirMultipath

Syntax

int Execute ( 
IN SvVis svVis
OUT Mult airMult);

ShutdownAirMultipath
Syntax

int ShutdownModel (void);
1.8.2 Reference
Purpose

Calculates multipath delays for reference receivers
InitializeRefMultipath


Syntax

int Initialize ( 
IN RefMultipathCfg refMultipathCfg);
ExecuteRefMultipath

Syntax

int Execute ( 
IN SvVis svVis
OUT Mult refMult);

ShutdownRefMultipath
Syntax

int ShutdownModel (void);
1.9 GPS RANGE MODEL

Purpose

Calculates range data, PR and CP measurements
InitializeRangeModel


Syntax

int Initialize ( 
IN ushort simType);
ExecuteRangeModel

Syntax

int Execute ( 
IN SvVis svVis,

IN Iono iono,
IN Tropo tropo,
IN Mult mult,

IN RxClkDelay rxClkDelay

IN SvClock svClock

OUT Range range);

ShutdownRangeModel
Syntax

int ShutdownModel (void);
1.10 GPS ANTENNA MODEL

Purpose

Calculates signal to noise ratios
InitializeGpsAnt

Syntax

int Initialize ( 
IN GpsAntCfg gpsAntCfg);
ExecuteGpsAnt

Syntax

int Execute ( 
IN SvVis svVis,
IN RxSignal rxSignal,
OUT RxSignal cNo);

ShutdownGpsAnt
Syntax

int ShutdownModel (void);
1.11 GPS RECEIVER MODEL

Purpose

Simulates a GPS receiver
InitializeRxModel

Syntax

int Initialize ( 
IN RxModelCfg rxModelCfg);
ExecuteRxModel

Syntax

int Execute ( 
IN SvVis svVis
IN Range range

IN RxSignal cNo

IN Iono iono

IN Eph eph[MAX_PRN]

IN Alm alm[MAX_PRN]

OUT RMD visRmd[MAX_CHA]

OUT Eph visEph[MAX_CHA]
OUT Alm visAlm[MAX_CHA] );
ShutdownRxModel
Syntax

int ShutdownModel (void);
1.12 SATELLITE / RECEIVER ERROR MODEL

Purpose

Simulates GPS satellite/receiver errors
InitializeSvRxError

Syntax

int Initialize (
void);
ExecuteSvRxError

Syntax

int Execute ( 
IN RMD visRmd[MAX_ CHA]

OUT RMD svRxErrRmd[MAX_ CHA] );
ShutdownSvRxError
Syntax

int ShutdownModel (void);
1.13  LDGPS  Ground Navigation 

Purpose

Executes Ground LDGPS Module.  
InitializeGroundLdgps

Syntax
int Initialize (

IN GNDCFG gndCfg);
ExecuteGroundLdgps

Syntax
int Execute (

IN EPH eph[MAX_RX_GND][MAX_CHA_GND], 

IN ALM alm[MAX_RX_GND][MAX_CHA_GND], 

IN RMD rmd[MAX_RX_GND][MAX_CHA_GND], 

OUT MT1 mt1[MAX_MT1_TYPE_GND], 

OUT MT2 mt2, 

OUT MT4 mt4, 

OUT MT8 mt8, 

OUT GNDINT gndInt[MAX_RX_GND][MAX_CHA_GND], 

OUT GNDEXE gndExe[MAX_EXE_GND], 

OUT GNDCOR gndCor[MAX_RX_GND][MAX_CHA_GND]);
ShutdownGroundLdgps

Syntax
int ShutdownModel (void);
1.14 LDGPS  Air Navigation 
Purpose

Execute Airborne LDGPS Module.
InitializeAirborneLdgps

Syntax
int Initialize (

IN AIRCFG airCfg);
ExecuteAirborneLdgps

Syntax
int Execute (

IN EPH eph[MAX_RX_AIR][MAX_CHA_AIR], 

IN RMD rmd[MAX_RX_AIR][MAX_CHA_AIR], 

IN INS ins, 

IN MT1 mt1[MAX_MT1_TYPE_AIR], 

IN MT2 mt2, 

IN MT4 mt4, 

IN MT8 mt8, 

OUT AIRDEV airDev, 

OUT AIRPOS airPos, 

OUT AIRCOR airCor[MAX_RX_AIR][MAX_CHA_AIR]);
ShutdownAirborneLdgps

Syntax
int ShutdownModel (void);
1.15 LDGPS DATALINK MODEL

Purpose

Simulate LDGPS Datalink Module.
InitializeDataLinkLd
Syntax
int Initialize (

IN LdDataLinkCfg ldDataLinkCfg);
ExecuteDataLinkLd
Syntax
int Execute (

IN MT1 inMt1[MAX_MT1_TYPE_AIR], 

IN MT2 inMt2, 

IN MT4 inMt4, 

IN MT8 inMt8, 

OUT MT1 outMt1[MAX_MT1_TYPE_AIR], 

OUT MT2 outMt2, 

OUT MT4 outMt4, 

OUT MT8 outMt8);
ShutdownDataLinkLd
Syntax
int ShutdownModel (void);
1.16 SRGPS Data Link
Purpose

SRGPS Data Link Module.  
InitializeDatalinkSrgps

Syntax
int Initialize (

IN SrDatalinkCfg srDatalinkCfg);
ExecuteDatalinkSrgps

Syntax
int Execute (
IN Pos airPos,

IN Pos shipPos,

IN WideLane wideLane[MAX_RX_GND][MAX_CHA_GND]),

OUT WideLane wideLane[MAX_RX_GND][MAX_CHA_GND]);
ShutdownDatalinkSrgps

Syntax
int ShutdownModel (void);
1.17 SRGPS Airborne Navigation 
Purpose

Airborne SRGPS Navigation Module.
InitializeAirborneSrgps

Syntax
int Initialize (void);
ExecuteAirborneSrgps

Syntax
int Execute (

IN EPH eph[MAX_RX_AIR][MAX_CHA_AIR], 

IN RMD rmd[MAX_RX_GND][MAX_CHA_GND],

IN WideLane wideLane[MAX_RX_GND][MAX_CHA_GND]);
OUT RelPos relPos);
ShutdownAirborneSrgps

Syntax
int ShutdownModel (void);
1.18 SRGPS Ship Navigation 

Purpose

Ground SRGPS Navigation Module.  
InitializeShipSrgps

Syntax

int Initialize (void);
ExecuteShipSrgps

Syntax
int Execute (

IN EPH eph[MAX_RX_GND][MAX_CHA_GND], 

IN RMD rmd[MAX_RX_GND][MAX_CHA_GND], 

OUT WideLane wideLane[MAX_RX_GND][MAX_CHA_GND]);
ShutdownShipSrgps

Syntax
int ShutdownModel (void);
2 Data Structures

2.1 Configuration

2.1.1 Motion Model
Table 2‑1 AirMotionCfg Structure

	Element Name
	Description
	Units
	Data Type

	maxJerk
	Magnitude of the aircraft maximum jerk
	m/s3
	double

	coordTurn
	Coordinated Turns (True/False)
	--
	ushort

	intLat
	Initial Aircraft Latitude 
	deg
	double

	intLong
	Initial Aircraft Longitude
	deg
	double

	intAlt
	Initial Aircraft Height 
	m
	double

	intVg
	Initial Aircraft Ground Speed 
	m/s
	double

	intHead
	Initial Aircraft Heading 
	deg
	double

	intVertVel
	Initial Aircraft Vertical Velocity 
	m/s
	double


Table 2‑2 ShipMotionCfg Structure

	Element Name
	Description
	Units
	Data Type

	intLat 
	Initial ship CM latitude
	rad
	double

	intLon
	Initial ship CM longitude
	rad
	double

	intHead 
	Initial ship heading
	rad
	double

	surgePhase 
	CM surge phase angle
	rad
	double

	swayPhase 
	CM sway phase angle
	rad
	double

	heavePhase 
	CM heave phase angle
	rad
	double

	rollPhase
	Roll phase angle
	rad
	double

	pitchPhase 
	Pitch phase angle
	rad
	double

	yawPhase 
	Yaw phase angle
	rad
	double

	dt 
	Simulation cycle time
	sec
	double

	ishpmotion 
	1: CVN-65, 2: LPD-4, 3: FFG-48
	--
	ulong

	iseastate 
	(1): no motion, (2): Sea State 4, (3): Sea State 5, (4): Sea State 6
	--
	ulong

	aveSpeed 
	Nominal ship speed
	m/sec
	double


Table 2‑3 RefMotionCfg Structure

	Element Name
	Description
	Units
	Data Type

	xEcef
	Surveyed Position X ECEF
	m
	double

	yEcef
	Surveyed Position Y ECEF
	m
	double

	zEcef
	Surveyed Position Z ECEF
	m
	double


2.1.2 Lever Arm Model

Table 2‑4 LeverArmCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	rxId
	rxid
	Receiver Identification
	--   
	ulong

	trueLeverFwd
	VTs,f
	True lever arm forward
	m
	double

	trueLeverRht
	VTs,r
	True lever arm right
	m
	double

	trueLeverDwn
	VTs,d
	True lever arm down
	m
	double

	errLeverFwd
	Vs,f
	Lever arm error forward
	m
	double

	errLeverRht
	Vs,r
	Lever arm error right
	m
	double

	errLeverDwn
	Vs,d
	Lever arm error down
	m
	double

	antHeight
	Ha
	Antenna Height
	m
	double


2.1.3 SV Constellation Model

Table 2‑5 SvConstellationCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	numSv
	n
	Number of Satellites in the constellation
	--
	ulong

	
	
	
	
	

	
	
	
	
	

	svData
	
	Ephemeris Data
	--
	SvData[MAX_PRN]


Table 2‑6 SvData Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	prn
	prn
	Satellite PRN 
	--
	ulong

	week
	week
	GPS Week Number
	--
	ulong

	health
	health
	Satellite Health
	--
	ushort

	toe
	toe
	Reference time, ephemeris (time of week)
	sec
	double

	toc
	toc
	Reference time, clock (time of week)
	sec
	double

	af2
	aGf2
	SV clock correction, acceleration 
	sec/sec2
	double

	af1
	aGf1
	SV clock correction, drift 
	sec/sec
	double

	af0
	aGf0
	SV clock correction, bias 
	sec
	double

	m0
	M0
	Mean anomaly at reference time
	rad
	double

	deltaN
	n
	Mean motion difference from computed value
	rad/sec
	double

	ecc
	e
	Satellite orbit eccentricity
	--
	double

	rootA
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	Square root of semi-major axis
	m-1/2
	double

	omega0
	(0
	Longitude of ascending node of orbit plane at weekly epoch
	rad
	double

	i
	I0
	Inclination angle at reference time
	rad
	double

	w
	(
	Argument of perigee
	rad
	double

	omegaDot
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	Rate of right ascension
	rad/sec
	double

	iDot
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	Rate of inclination angle
	rad/sec
	double

	cuc
	Cuc
	Correction to argument of latitude, cosine term
	rad
	double

	cus
	Cus
	Correction to argument of latitude, sine term
	rad
	double

	crc
	Crc
	Correction to orbital radius, cosine term
	m
	double

	crs
	Crs
	Correction to orbital radius, sine term
	m
	double

	cic
	Cic
	Correction to inclination, cosine term
	rad
	double

	cis
	Cis
	Correction to inclination, sine term
	rad
	double


2.1.4 Signal Model

Table 2‑7 GpsSignalCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	masking
	θE,M
	Elevation Angle Mask
	rad
	double

	sigL1Ca
	PL1,CA,C
	Nominal Signal Power, CA L1
	dBw
	double

	sigL1Py
	PL1,PY,C
	Nominal Signal Power, PY L1
	dBw
	double

	sigL2
	PL2,C
	Nominal Signal Power, L2
	dBw
	double

	sigDevL10
	p0,L1
	L1 Signal power deviation curve, zero order
	--
	double

	sigDevL11
	p1,L1
	L1 Signal power deviation curve, first order
	--
	double

	sigDevL12
	p2,L1
	L1 Signal power deviation curve, second order
	--
	double

	sigDevL13
	p3,L1
	L1 Signal power deviation curve, third order
	--
	double

	sigDevL14
	p4,L1
	L1 Signal power deviation curve, fourth order
	--
	double

	sigDevL15
	p5,L1
	L1 Signal power deviation curve, fifth order
	--
	double

	sigDevL20
	p0,L2
	L2 Signal power deviation curve, zero order
	--
	double

	sigDevL21
	p1,L2
	L2 Signal power deviation curve, first order
	--
	double

	sigDevL22
	p2,L2
	L2 Signal power deviation curve, second order
	--
	double

	sigDevL23
	p3,L2
	L2 Signal power deviation curve, third order
	--
	double

	sigDevL24
	p4,L2
	L2 Signal power deviation curve, fourth order
	--
	double

	sigDevL25
	p5,L2
	L2 Signal power deviation curve, fifth order
	--
	double


2.1.5 Troposphere Model

Table 2‑8 TropoModelCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	seaTemp
	T0
	Nominal temperature at sea level
	K
	double

	black
	Eb
	Black Constant
	--
	double

	tempGrad
	α
	Temperature gradiant
	K/m
	double

	scaleFact
	Sf
	Scale factor
	m/amt
	double

	tempBias
	tb
	Temperature bias
	K
	double

	mapFact
	lc
	Mapping factor
	--
	double

	mapBias
	r0
	Mapping bias
	--
	double

	diffType
	Type
	Type of differential model used. LD, SR, or Gauss-Markov
	L/S
	ushort

	markovEnable
	Gm
	Gauss Markov Enable
	1/0
	ushort

	refractInd
	NR
	Refractivity Index
	--
	double

	height
	h0
	Scale Height
	meters
	double

	markovTConst
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	Gauss-Markov Time constant
	sec
	double

	markovNoise
	ngm
	Gauss-Markov noise coefficient
	m
	double


2.1.6 Ionosphere Model

Table 2‑9 IonoModelCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	a0
	α0
	Vertical Delay Zero Order Amplitude Coefficient
	sec
	double

	a1
	α1
	Vertical Delay First Order Amplitude Coefficient
	sec/semi-circles
	double

	a2
	α2
	Vertical Delay Second Order Amplitude Coefficient
	sec/ semi-circles2
	double

	a3
	α3
	Vertical Delay Third Order Amplitude Coefficient
	sec/ semi-circles3
	double

	b0
	β0
	Vertical Delay Zero Order Frequency Coefficient
	sec
	double

	b1
	β 1
	Vertical Delay First Order Frequency Coefficient
	sec/semi-circles
	double

	b2
	β 2
	Vertical Delay Second Order Frequency Coefficient
	sec/ semi-circles2
	double

	b3
	β 3
	Vertical Delay Third Order Frequency Coefficient
	sec/ semi-circles3
	double

	tDelay
	DC
	Base Ionospheric Time Delay
	sec
	double

	height
	hi
	Mean Ionospheric Height
	km
	double

	
	

	
	
	

	markovTConst
	τgm
	Gauss Markov Time Constant Coefficient
	sec
	double

	markovNoise
	ngm
	Gauss Markov noise coefficient
	m
	double

	maxTDelay
	t0
	Time of maximum ionospheric delay
	sec
	double

	markovEnable
	Gm
	Gauss Markov enable
	1/0
	ushort


2.1.7 Receiver Clock Delay Model

Table 2‑10 RxClkDelayCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	rxId
	rxid
	Receiver Id
	--
	ulong

	intBias
	cB
	Clock bias at initialization
	m
	double

	intDrift
	cD
	Clock drift at initialization
	m/s
	double

	accel
	cA
	Clock acceleration
	m/s/s
	double

	rollEnable
	crd
	Enable clock rollover
	T/F
	ushort

	rollValue
	crv
	Clock rollover value
	m
	ulong


2.1.8 Multipath Model

Table 2‑11 AirMultipathCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	tConst
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	Airborne time constant
	sec
	double

	corrConstPrCa
	a0rp,CA
	Airborne correlated multipath constant value, PR, CA
	m
	double

	corrDepPrCa
	a1rp,CA
	Airborne correlated multipath dependent value, PR, CA
	m
	double

	corrConstPrPy
	a0rp,PY
	Airborne correlated multipath constant value, PR, PY
	m
	double

	corrDepPrPy
	a1rp,PY
	Airborne correlated multipath dependent value, PR, PY
	m
	double

	elCross
	θ0r
	Airborne elevation angle crossing value, PR
	rad
	double

	corrConstCp
	a0rc
	Airborne correlated multipath constant value, CP
	m
	double

	corrDepCp
	a1rc
	Airborne correlated multipath dependent value, CP
	m
	double

	asap
	asrp
	Airborne correlated multipath noise seed, PR
	m
	double

	asac
	asrc
	Airborne correlated multipath noise seed, CP
	m
	double


Table 2‑12 RefMultipathCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	tConst
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	Reference time constant
	sec
	double

	corrConstPrCa
	a0rp,CA
	Reference correlated multipath constant value, PR, CA
	m
	double

	corrDepPrCa
	a1rp,CA
	Reference correlated multipath dependent value, PR, CA
	m
	double

	corrConstPrPy
	a0rp,PY
	Reference correlated multipath constant value, PR, PY
	m
	double

	corrDepPrPy
	a1rp,PY
	Reference correlated multipath dependent value, PR, PY
	m
	double

	elCross
	θ0r
	Reference elevation angle crossing value, PR
	rad
	double

	corrConstCp
	a0rc
	Reference correlated multipath constant value, CP
	m
	double

	corrDepCp
	a1rc
	Reference correlated multipath dependent value, CP
	m
	double

	asrp
	asrp
	Reference correlated multipath noise seed, PR
	m
	double

	asrc
	asrc
	Reference correlated multipath noise seed, CP
	m
	double


2.1.9 Antenna Model

Table 2‑13 GpsAntCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	I0
	I0
	Interference Power Level
	dB
	double

	noiseFl
	n0
	Noise Floor
	dB
	double

	impLoss
	LIMP
	Implementation loss
	dB
	double

	cNoConst0
	
	0th order Gain Pattern
	dBw
	double

	cNoConst1
	
	1st order Gain Pattern
	dBw/rad
	double

	cNoConst2
	
	2nd order Gain Pattern
	
	double

	cNoConst3
	
	3rd order Gain Pattern
	
	double

	cNoConst4
	
	4th order Gain Pattern
	
	double

	cNoConst5
	
	5th  order Gain Pattern
	
	double


2.1.10 Receiver Model

Table 2‑14 RxModelCfg Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	type
	Type
	Measurement Types supported, L1 C/A, L1 P(Y), L2
	--
	ushort

	rxMeas
	Dper
	Perfect Receiver Measurement
	--
	ushort

	bwCarrier
	Bc
	Carrier loop bandwidth
	Hz
	double

	bwCa
	BL,CA
	C/A Code loop Bandwidth
	Hz
	double

	bwPy
	BL,PY
	P(Y) Code loop Bandwidth
	Hz
	double

	codeCorr
	F1
	Code loop discriminator correlator facto
	--
	double

	codeType
	F2
	Code loop discriminator type factor
	--
	double

	eml
	d
	Early-minus-late (EML) correlator spacing
	chips
	double

	bwCodeLoop
	BL
	Code loop noise bandwidths
	Hz
	double

	dt
	(t
	Processing time interval
	seconds
	double

	chipCa
	ψc,CA
	C/A code chipping rate
	bps
	double

	chipPy
	ψc,PY
	P(Y) code chipping rate
	bps
	double

	integrateT
	T
	Predetection integration time
	secs
	double

	carrierOrd
	Ycp
	Carrier Loop Order, 2, or 3.
	--
	ushort

	codeOrd
	Ypr
	Code Loop Order, 1 or 2
	--
	ushort

	damp2
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	Second order damping ratio
	--
	double

	propCycleSl[MAX_PRN]
	Kcs(k)
	Probability of random cycle slip on SV k
	--
	double

	sigCycleSl[MAX_PRN]
	σcs(k)
	σ of number of cycle slips on SV k
	--
	double

	
	
	
	
	

	detCycleSl[MAX_PRN]
	Kcsd(k)
	Probability of cycle slip detection
	--
	double


2.1.11  GROUND LDGPS
typedef struct {

   long             gndOpMode;              // Ground operational mode:
 






  //    0=L1/CA, 1=L1P(Y),
 






  //    2=L2P(Y),

 






  //    3=dual(L1P(Y),L2P(Y))
   long             gpsWeek;                // GPS week number

   double           deltaTime;              // Processing time interval

   double           tshSqmCcd;              // Threshold for Sqm Code Carrier
 






  //    divergence

   double           tshSqmRspLow;           // Threshold for SQM RSP test

   double           tshSqmRspHigh;          // Threshold for SQM RSP test

   double           tshDqmEvc;              // Threshold for DQM Eph
  //    validation check

   double           tshDqmEvcAlm;           // Threshold for DQM eph
  //    validation check against
  //    almanac

   double           tshDqmSco;              // Threshold for DQM SCO test

   double           tEphWait;               // Waiting period for a new
 






  //    ephemeris msg

   double           tEphKeep;               // EphValid time out

   double           tshMqmCac;              // Threshold for MQM CAC
 






  //    acceleration test

   double           tshMqmCst;              // Threshold for MQM CST test

   double           tshMqmCsc;              // Threshold for MQM CSC
  //    (innovation ) test

   double           tMqmCacQuadFit;         // Time interval for MQM
  //    acceleration test quadratic

  //    fit

   double           pFfdSmmChi;             // Fault-free detection
  //    probability for SMM chi
  //    square test

   long             sigmaComputingSelector; // Ground sigma computation
  //    selector

   double           fMt1;                   // Broadcast rate for mt1

   double           fMt2;                   // Broadcast rate for mt2

   double           fMt4;                   // Broadcast rate for mt4

   double           fMt8;                   // Broadcast rate for mt8

   double           hPrc;                   // Msg field range bound for PR
 






  //    correction

   double           hRrc;                   // Msg field range bound for PR
 






  //    rate

   long             numOfGndRxs;            // Number of ground  reference
 






  //    receivers

   RXDATAGND        gndRxData[MAX_RX_GND];  // Ground reference receiver data
 






  //     structure array

   MEASDATAGND      gndMeasData[MAX_MEAS_TYPE_GND];  // Ground measurement
 







     //    type structure

   MT2              mt2;                    // Structure of msg type 2

   MT4              mt4;                    // Structure of msg type 4

} GNDCFG;

Table 2‑15 RXDATAGND

	Symbol
	Description
	Element Name

	rxId;               
	GPS Receiver Id
	long

	llaRefPos[3];
	Antenna position Lat/Lon/Altitude
	double

	ecefRefPos[3];
	Antenna position ECEF
	double

	rxCorrelatorSpace; 
	GPS receiver correlator spacing
	double

	rxBandWidth;
	GPS receiver bandwidth
	double

	svClockCorrFlag;
	Satellite clock corr flag
	long

	earthRotCorrFlag;
	Earth rotation flag
	long


Ground Measurement Type Data Structure

typedef struct {

   long             mtFlag;  // measurement type flag(1="use", 0="don't use")

   double           tSmooth; // carrier smoothing time constant

   double           kBPr;    // Pr B-value threshold scale factor

   double           a0;      // Accuracy designator coefficient a0

   double           a1;      // Accuracy designator coefficient a1

   double           a2;      // Accuracy designator coefficient a2

   double           theta0;  // Accuracy designator coefficient theta0

   double           b0;      // Accuracy designator coefficient b0

   double           c0;      // Accuracy designator coefficient c0

 }MEASDATAGND;
2.1.12 AIR LDGPS

// Airborne LDGPS configuration file structure definition

typedef struct {

   long             airOpMode;         // Airborne operation mode(Mil/Civil)

   long             gpsWeek;           // Airborne reference GPS week number

   double           deltaTime;         // Airborne processing time interval

   long             rpds;              // Reference Path Data Selector

   long             pt;                // Performance type

   long             rangSrcMin;        // Minimum number of ranging source

   long             smoothingSelector; // air smoothing selector (0-2)

   long             propDevOption;     // 0 = angular, 1 = linear

   long             devDdmFlag;        // 0 = ration, 1 = ddm

   double           tEphKeep;          // Time to keep old ephemeris data

   double           horzSpdAir;        // Horizontal speed of the aircraft

   long             diffCorrFlag;      // Differential Correction Flag

   long             numOfAirRxs;       // Airborne receiver data structure

   RXDATAAIR        airRxData[MAX_RX_AIR];          // Air rcvr data struct

   MEASDATAAIR      airMeasData[MAX_MEAS_TYPE_AIR]; // Air meas type

} AIRCFG;
// Airborne Receiver Data Structure

typedef struct {

   long             rxId;              // GPS Receiver Id

   double           rxCorrelatorSpace; // GPS receiver correlator spacing

   double           rxBandWidth;       // GPS receiver banwidth

   double           airAntPos[3];      // Initial antenna ECEF pos

   double           clockCorrAir;      // Initial receiver clock corr

   long             svClockCorrFlag;   // Satellite clock corr flag

   long             earthRotFlag;      // Earth rotation flag

} RXDATAAIR;

// Airborne Measurment Type Data Structure

typedef struct {

   long             mtFlag;  // Measurement type use flag

   double           tSmooth; // Carrier smooth time const

   double           a0;      // Airborne multipath accuracy param

   double           a1;      // Airborne multipath parameter

   double           theta0;  // Airborne multipath parameter

} MEASDATAAIR;

// Airborne INS Data Structure

typedef struct {

   long             tbd;  // To be determined

} INS;
2.1.13 Data Link LDGPS

Table 2‑16 LdDataLinkCfg Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	mt1Delay
	tdlb,1
	Datalink fixed delay, Message Type 1
	sec
	double

	mt1Dist
	σdl,1
	Uniform distribution length, Message Type 1
	sec
	double

	mt1Err
	Pdl,1
	Message error rate probability, Message Type 1
	--
	double

	mt2Delay
	tdlb,2
	Datalink fixed delay, Message Type 2
	sec
	double

	mt2Dist
	σdl,2
	Uniform distribution length, Message Type 2
	sec
	double

	mt2Err
	Pdl,2
	Message error rate probability, Message Type 2
	--
	double

	mt4Delay
	tdlb,4
	Datalink fixed delay, Message Type 4
	sec
	double

	mt4Dist
	σdl,4
	Uniform distribution length, Message Type 4
	sec
	double

	mt4Err
	Pdl,4
	Message error rate probability, Message Type 4
	--
	double

	mt8Delay
	tdlb,8
	Datalink fixed delay, Message Type 8
	sec
	double

	mt8Dist
	σdl,8
	Uniform distribution length, Message Type 8
	sec
	double

	mt8Err
	Pdl,8
	Message error rate probability, Message Type 8
	--
	double


2.1.14 Data Link SRGPS 

Table 2‑17 SrDataLinkCfg Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	latMin
	L0
	Minimum Latency
	sec
	double

	latWidth
	Lu
	Width of Latency Uniform Distribution
	sec
	double

	waveform
	WF
	Wave Form, LAAS, LPI, or LPD
	--
	double

	poLaasP
	P0,LAAS, P
	Probability of outage at zero range for LAAS waveform in precision mode
	--
	double

	poLpiP
	P0,LPI,P
	Probability of outage at zero range for LPI waveform in precision mode
	--
	double

	poLpdP
	P0,LPD,P
	Probability of outage at zero range for LPD waveform in precision mode
	--
	double

	ptLaasCca
	P0,LAAS, CCA
	Probability of outage at threshold range for LAAS waveform in CCA mode
	--
	double

	ptLpiCca
	P0,LPI,CCA
	Probability of outage at threshold range for LPI waveform in CCA mode
	--
	double

	ptLpdCca
	P0,LPD,CCA
	Probability of outage at threshold range for LPD waveform in CCA mode
	--
	double

	ptLaasB
	P0,LAAS, B
	Probability of outage at threshold range for LAAS waveform in Basic mode
	--
	double

	ptLpiB
	P0,LPI,B
	Probability of outage at threshold range for LPI waveform in Basic mode
	--
	double

	ptLpdB
	P0,LPD,B
	Probability of outage at threshold range for LPD waveform in Basic mode
	--
	double

	psLaasP
	Pslope,LAAS,P
	Probability of outage slope for LAAS waveform in Precision Mode.
	--/m
	double

	psLpiP
	Pslope,LPI,P
	Probability of outage slope for LPI waveform in Precision Mode.
	--/m
	double

	psLpdP
	Pslope,LPD.P
	Probability of outage slope for LPD waveform in Precision Mode.
	--/m
	double

	psLaasCca
	Pslope,LAAS,CCA
	Probability of outage slope for LAAS waveform in CCA Mode.
	--/m
	double

	psLpiCca
	Pslope,LPI,CCA
	Probability of outage slope for LPI waveform in CCA Mode.
	--/m
	double

	psLpdCca
	Pslope,LPD.CCA
	Probability of outage slope for LPD waveform in CCA Mode.
	--/m
	double

	psLaasB
	Pslope,LAAS,B
	Probability of outage slope for LAAS waveform in Basic Mode.
	--/m
	double

	psLpiB
	Pslope,LPI,B
	Probability of outage slope for LPI waveform in Basic Mode.
	--/m
	double

	psLpdB
	Pslope,LPD.B
	Probability of outage slope for LPD waveform in Basic Mode.
	--/m
	double

	leverXEcef
	Adatalink,x,
	Lever arm of the datalink antenna X_ECEF
	m
	double

	leverYEcef
	Adatalink,y
	Lever arm of the datalink antenna Y_ECEF
	m
	double

	leverZEcef
	Adatalink,z
	Lever arm of the datalink antenna Z_ECEF
	m
	double

	tpCca
	TP-CCA
	Range threshold between Precision and CCA mode
	m
	double

	tCcaB
	TCCA-B
	Range threshold between CCA and Basic mode
	m
	double


2.2 Execute
2.2.1 Motion Model
Table 2‑18 Pos Structure
	Element Name
	Symbol
	Description
	Units
	Data Type
	Source

	gpsTime
	t
	GPS Time
	sec
	double
	Motion

	id
	id
	RX / SV Identification
	--
	ulong
	Cfg / Motion

	xPosEcef
	Xcm,s
	Position ECEF X
	m
	double
	Motion

	yPosEcef
	Ycm,s
	Position ECEF Y
	m
	double
	Motion

	zPosEcef
	Zcm,s
	Position ECEF Z
	m
	double
	Motion

	xVelEcef
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	Velocity ECEF X
	m/s
	double
	Motion

	yVelEcef
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	Velocity ECEF Y
	m/s
	double
	Motion

	zVeEcef
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	Velocity ECEF Z
	m/s
	double
	Motion

	xAccEcef
	Xcm,s
	Acceleration ECEF X
	m/s2
	double
	Motion

	yAccEcef
	Ycm,s
	Acceleration ECEF Y
	m/s2
	double
	Motion

	zAccEcef
	Zcm,s
	Acceleration ECEF Z
	m/s2
	double
	Motion

	xJerkEcef
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	Jerk ECEF X
	m/s3
	double
	Motion

	yJerkEcef
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	Jerk ECEF Y
	m/s3
	double
	Motion

	zJerkEcef
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	Jerk ECEF Z
	m/s3
	double
	Motion


Table 2‑19 Att Structure
	Element Name
	Symbol
	Description
	Units
	Data Type
	Source

	gpsTime
	t
	GPS Time
	sec
	double
	Motion

	rxId
	rxid
	Receiver Identification
	--
	ulong
	Cfg / Motion

	head
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	Heading 
	rad
	double
	Motion

	pitch
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	Pitch 
	rad
	double
	Motion

	roll
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	Roll 
	rad
	double
	Motion

	headRate
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	Heading rate 
	rad/s
	double
	Motion

	pitchRate
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	Picth rate 
	rad/s
	double
	Motion

	rollRate
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	Roll rate 
	rad/s
	double
	Motion

	headAcc
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	Heading acceleration 
	rad/s2
	double
	Motion

	pitchAcc
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	Picth acceleration
	rad/s2
	double
	Motion

	rollAcc
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	Roll acceleration
	rad/s2
	double
	Motion


2.2.2 SV Constellation Model

// Almanac Data Structure

typedef struct {

   long      rxId;       // Receiver Id

   double    tAlm;       // GPS time of week msg received

   long      prn;        // PRN of the SVN

   long      validity;   // Almanac data validity

   long      gpsWeek;    // GPS week number (0000-1024)

   long      health;     // Satellite health ( 0 = usable )

   double    af1;        // Satellite clock drift (sec/sec)

   double    af0;        // Satellite clock bias (sec)

   double    m0;         // Mean anomaly at reference time (rad)

   double    ecc;        // Eccentricity (dimensionless)

   double    sqrtA;      // Square root of the semi-major axis (m1/2)

   double    omega0;     // Longitude of ascending node of orbit plane

   double    i0;         // Inclination angle at reference time (rad)

   double    w;          // Argument of perigee (rad)

   double    omegaDot;   // Rate of right ascension (rad/sec)

   double    toa;        // Time of Applicablity (sec)

} Alm;
// Ephemeris Data Structure

typedef struct {

   long      rxId;            // Receiver Id

   double    tEph;            // Time tag of ephemeris data

   long      prn;             // PRN

   long      validity;        // Ephemeris Data Validity

   long      week;            // Week number

   double    ura;             // User range accuracy

   long      health;          // Satellite health

   double    tGd;             // Group differential delay (sec)

   long      iodc;            // Issue of Data - Clock

   double    toc;             // Clock reference time (sec)

   double    af2;             // Satellite clock acceleration (sec/sec2)

   double    af1;             // Satellite clock drift (sec/sec)

   double    af0;             // Satellite clock bias (sec)

   double    m0;              // Mean anomaly at reference time (rad)

   double    deltaN;          // Mean motion difference from computed value

                              //    (rad/sec)

   double    ecc;             // Eccentricity (dimensionless)

   double    sqrtA;           // Square root of the semi-major axis (m1/2)

   double    omega0;          // Longitude of ascending node of orbit plane

                              //    at weekly epoch (rad)

   double    i0;              // Inclination angle at reference time (rad)

   double    w;               // Argument of perigee (rad)

   double    omegaDot;        // Rate of right ascension (rad/sec)

   double    iDot;            // Rate of inclination angle (rad/sec)

   double    cuc;             // Amplitude of the cosine harmonic correction

                              //    term to the argument of latitude (rad)

   double    cus;             // Amplitude of the sine harmonic correction

                              //    term to the argument of latitude (rad)

   double    crc;             // Amplitude of the cosine harmonic correction

                              //    term to the orbit radius (m)

   double    crs;             // Amplitude of the sine harmonic correction

                              //    term to the orbit radius (m)

   double    cic;             // Amplitude of the cosine harmonic correction

                              //    term to the angle of inclination (rad)

   double    cis;             // Amplitude of the sine harmonic correction

                              //    term to the angle of inclination (rad)

   double    toe;             // Time of ephemeris (sec)

   long      iode2;           // Issue of Data - Ephemeris (subframe 2)

   long      iode3;           // Issue of Data - Ephemeris (subframe 3)

   long      fitFlag;         // Ephemeris fit flag

} Eph;
Table 2‑20 SvClock Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	gpsTime
	t
	GPS Time
	sec
	double

	svClockData
	
	Satellite Clock Data
	--
	SvClockData[MAX_PRN]


Table 2‑21 SvClockData Structure

	Element Name
	Symbol
	Description
	Units
	Data Type

	prn
	prn
	SV prn number
	--
	ulong

	bias
	
	Satellite clock bias offset
	sec
	double

	drift
	
	Satellite clock drift 
	sec/sec
	double


2.2.3 GpsSignal Model
Table 2‑22 SvVis Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	gpsTime
	t
	GPS Time
	sec
	double

	rxId
	rxid
	Receiver Identification
	--
	ulong

	numVisSv
	--
	Number of Visible SVs
	..
	ulong

	svVisData
	
	Satellite Visibility Data
	--
	SvVisData[MAX_PRN]


Table 2‑23 SvVisData
	Element Name
	Symbol
	Description
	Units
	Data Type

	prn
	prn
	Satellite prn number
	--
	ulong

	vis
	vis
	Visibility Check (True/False)
	--
	ushort

	elSvLLev
	θe
	Elevation Angle Local Level
	rad
	double

	elRateSvLLev
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	Elevation Angle Rate Local Level
	rad/s
	double

	elSvRx
	θe
	Elevation Angle w/ respect to Rx
	rad
	double

	elRateSvRx
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	Elevation Angle Rate w/ respect to Rx
	rad/s
	double

	azSv
	θz
	Azimuth Angle 
	rad
	double

	rangeSv
	R
	Satellite Range
	m
	double

	rangeRateSv
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	Satellite Range Rate
	m/s
	double

	xLosSvEcef
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x
	Unit line-of-sight to the satellite X ECEF
	--
	double

	yLosSvEcef
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y
	Unit line-of-sight to the satellite Y ECEF
	--
	double

	zLosSvEcef
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z
	Unit line-of-sight to the satellite Z ECEF
	--
	double


Table 2‑24 RxSignal Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	gpsTime
	t
	GPS Time
	sec
	double

	rxId
	rxid
	Receiver Identification
	--
	ulong

	numVisSv
	--
	Number of Visible SVs
	..
	ulong

	noiseFl
	no
	Noise Floor
	dBw
	double

	rxSignalData
	
	Receiver Signal Data
	--
	RxSignalData[MAX_PRN]


Table 2‑25 RxSignalData Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	prn
	prn
	Satellite prn number
	--
	ulong

	rxSigL1Ca
	PL1,CA
	Satellite Nominal Power, L1, CA
	dBw
	double

	rxSigL1Py
	PL1,PY
	Satellite Nominal Power, L1, PY
	dBw
	double

	rxSigL2
	PL2
	Satellite Nominal Power, L2
	dBw
	double


2.2.4 Troposphere Model

Table 2‑26 Tropo Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	gpsTime
	t
	GPS Time
	sec
	double

	rxId
	rxid
	Receiver Identification
	--
	ulong

	numVisSv
	--
	Number of Visible SVs
	..
	ulong

	tropoData
	--
	Tropo Delay Data
	--
	TropoData[MAX_PRN]


Table 2‑27 TropoData Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	prn
	prn
	Satellite PRN
	--
	ulong

	tropoDelay
	
[image: image32.wmf]tr

t

d


	Tropospheric delay
	m
	double

	tropoRate
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	Tropospheric delay rate
	m/s
	double


2.2.5 Ionosphere Model

Table 2‑28 Iono Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	gpsTime
	t
	GPS Time
	sec
	double

	rxId
	rxid
	Receiver Identification
	--
	ulong

	numVisSv
	--
	Number of Visible SVs
	..
	ulong

	ionoData
	--
	Iono Delay Data
	--
	IonoData[MAX_PRN]


Table 2‑29 IonoData Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	prn
	prn
	Satellite PRN
	--
	ulong

	ionoL1Ca
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	Ionospheric Delay, L1 CA
	m
	double

	ionoL1Py
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	Ionospheric Delay, L1 PY
	m
	double

	ionoL2
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	Ionospheric Delay, L2
	m
	double

	ionoRateL1Ca
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	Ionospheric Delay Rate, L1 CA
	m
	double

	ionoRateL1Py
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	Ionospheric Delay Rate, L1 PY
	m
	double

	ionoRateL2
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	Ionospheric Delay Rate, L2
	m
	double


2.2.6 Multipath Model

Table 2‑30 Mult Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	gpsTime
	t
	GPS Time
	sec
	double

	rxId
	rxid
	Receiver Identification
	--
	ulong

	numVisSv
	--
	Number of Visible SVs
	..
	ulong

	multData
	
	Multipath Data
	
	MultData[MAX_PRN]


Table 2‑31 MultData Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	prn
	prn
	Satellite PRN
	--
	ulong

	errPrL1Ca
	mapL1,CA
	Pseudorange multipath error, L1, CA
	m
	double

	errPrL1Py
	mapL1,PY
	Pseudorange multipath error, L1, PY
	m
	double

	errPrL2
	mapL2
	Pseudorange multipath error, L2
	m
	double

	errCpL1Ca
	macL1,CA
	Carrier phase multipath error, L1, CA
	m
	double

	errCpL1Py
	macL1,PY
	Carrier phase multipath error, L1, PY
	m
	double

	errCpL2
	macL2
	Carrier phase multipath error, L2
	m
	double

	ratePrL1Ca
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	L1  Pseudorange Multipath rate, CA
	m/s
	double

	ratePrL1Py
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	L1  Pseudorange Multipath rate, PY
	m/s
	double

	ratePrL2
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	L2  Pseudorange Multipath rate, L2
	m/s
	double

	rateCpL1Ca
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	L1  Carrier Phase Multipath rate, CA
	m/s
	double

	rateCpL1Py
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	L1  Carrier Phase Multipath rate, PY
	m/s
	double

	rateCpL2
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	L2  Carrier Phase Multipath rate
	m/s
	double


2.2.7 Receiver Clock Delay Model

Table 2‑32 RxClkDelay Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	gpsTime
	t
	GPS Time
	sec
	double

	rxId
	rxid
	Receiver Identification
	--
	ulong

	bias
	caB
	clock bias
	m
	double

	drift
	caD
	clock drift 
	m/s
	double


2.2.8 Range Model

Table 2‑33 Range Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	gpsTime
	t
	GPS Time
	sec
	double

	rxId
	rxid
	Receiver Identification
	--
	ulong

	numVisSv
	--
	Number of Visible SVs
	..
	ulong

	rangeData
	
	Range Data
	
	RangeData[MAX_PRN]


Table 2‑34 RangeData Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	prn
	prn
	Satellite PRN
	--
	ulong

	prL1Ca
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	 Psuedorange, L1 CA
	m
	double

	prL1Py
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	 Psuedorange, L1 PY
	m
	double

	prL2
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	 Psuedorange, L2
	m
	double

	prRateL1Ca
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	 Psuedorange Rate, L1 CA
	m/s
	double

	prRateL1Py
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	 Psuedorange Rate, L1 PY
	m/s
	double

	prRateL2
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	 Psuedorange Rate, L2
	m/s
	double

	cpL1Ca
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	 Carrier Phase, L1 CA
	m
	double

	cpL1Py
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	 Carrier Phase, L1 PY
	m
	double

	cpL2
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	 Carrier Phase, L2
	m
	double

	cpRateL1Ca
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	 Carrier Phase Rate, L1 CA
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	double

	cpRateL1Py
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	 Carrier Phase Rate, L1 PY
	m/s
	double

	cpRateL2
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	 Carrier Phase Rate, L2
	m/s
	double


2.2.9 Receiver Model

// Range measurement data structure

typedef struct {

   long             rxId;               // Receiver ID

   double           tRmd;               // Range measurement time tag

   long             prn;                // Pseudo Random Noise Number

   long             frequency;          // 0=L1, 1=L2

   long             code;               // 0=CA, 1=P(Y)

   double           pr;                 // Pseudo Range Measurement

   long             prValidity;         // Validity of PR

   double           prSigma;            // Standard deviation of PR

   double           cNo;                // Carruer to noise ratio

   double           cp;                 // Carrier Phase Measurement

   long             cpValidity;         // Validity of carrier phase
    //    measurement

   double           cpSigma;            // Standard deviation of carrier
    //    phase measurement

   long             phaseLockIndicator; // Phase lock indicator

   long             channelState;       // State of traking a satellite

} RMD;

2.2.10 SRGPS Navigation

Table 2‑35 WideLane Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	tEpoch
	t
	Time Tag
	secs
	double

	prn
	prn
	PRN
	--
	ulong

	cp
	CPWL
	Ship carrier phase widelane
	m
	double

	pr
	PRWL
	Ship pseudorange, widelane
	m
	double

	cycleSl
	fwl
	Ship cycle slip flag,  widelane
	--
	ulong


Table 2‑36 RelPos Structure
	Element Name
	Symbol
	Description
	Units
	Data Type

	solnType
	fsol
	Solution Status (Code, Float or Fixed)
	--
	

	posNorth
	Xr
	Relative Vector North
	m
	

	posEast
	Yr
	Relative Vector East
	m
	

	posDoown
	Zr
	Relative Vector Down
	m
	


2.2.11 LDGPS Navigation
// MT1 measurement data structure

typedef struct {

   long             prn;                     // ranging source ID

   long             iod;                     // issue of data

   double           prc;                     // pseudorange correction

   double           rrc;                     // range rate correction

   double           sigmaPrGnd;              // pseudorange sigma

   double           b1;                      // B value 1

   double           b2;                      // B value 2

   double           b3;                      // B value 3

   double           b4;                      // B value 4

} MT1DATA;

// MT1 structure

typedef struct{

   long             msgBlkId;                // message block identifier

   char             stationId[5];            // reference station ID

   long             msgType;                 // message type

   double           modZCnt;                 // modified z count

   long             msgFlag;                 // additional message flag

   long             numMeas;                 // number of measurements

   long             measType;                // measurement type

   double           ephDecorr;               // ephemeris decorelation
 






   //    parameter

   long             ephCrc;                  // ephemeris crc

   long             srcAvailDur;             // source availability duration

   MT1DATA          corrs[MAX_MT1_MEAS_BLK]; // correction data block

}MT1;

// MT2 additional data structure

typedef struct{

   long             rsDataSelector;    // reference station data selector

   long             maxUseDistance;    // maximum use distance

   double           KmdePosGps;        // multiplier of eph error
 





   //    position bound based on GPS data

   double           KmdeCat1Gps;       // KmdePosGps for CATI

   double           KmdePosGlonass;    // multiplier of eph error position
 





   //    bound based on GLONASS data

   double           KmdeCat1Glonass;   // KmdePosGlonass for CATI

}MT2DATA;

// MT2 structure

typedef struct{

   long             msgBlkId;             // message block identifier

   char             stationId[5];         // reference station ID

   long             msgType;              // message type

   long             gsRefRcvr;            // ground station
 






//    eference(installed) receivers

   long             gsAccDesig;           // ground station accuracy
 






//    designation

   long             gsCIDesig;            // ground station continuity
 






//    integrity designation

   double           locMagVar;            // local magnetic variation

   double           sigmaVertIonoGrad;    // iono spatial decorrelation error
 






//    in vertical

   long             refractIdx;           // refractivity index

   long             scaleHeight;          // scale height

   long             refractUncert;        // refractivity uncertainty

   double           latitude;             // latitude

   double           longitude;            // longitude

   double           height;               // reference point height

   long             numAddDataBlocks;        // number of data blocks

   MT2DATA          ephErr[MAX_MT2_ADD_BLK]; // ADDDATABLOCK array

}MT2;

// FAS data structure

typedef struct{

   long             operationType;           // operation type

   long             sbasServiceProvider;     // SBAS service provider

   char             airportId[5];            // airport ID

   long             runwayNumber;            // runway number

   long             runwayLetter;            // runway letter

   long             appPerformanceDesig;     // approach performance
   //    designator

   char             routeIndicator[2];       // route indicator

   long             refPathDataSelector;     // reference data selector

   char             refPathId[5];            // reference path ID

   double           ltpFtpLatitude;          // LTP/FTP latitude

   double           ltpFtpLongitude;         // LTP/FTP longitude

   double           ltpFtpHeight;            // LTP/FTP height

   double           delFpapLatitude;         // delta LTP/FTP latitude

   double           delFpapLongitude;        // delta LTP/FTP longitude

   double           tch;                     // approach threshold crossing
 






   //    height

   long             tchUnitsSelector;        // approach threshold crossing
 






   //    height unit selector

   double           gpa;                     // glide path angle

   double           courseWidthThreshold;    // course width at threshold

   long             delLengthOffset;         // delta length offset

   double           fasVal;                  // FAS vertical alert limit

   double           fasLal;                  // FAS lateral alert limit

}MT4DATA;

// MT4 structure

typedef struct{

   long    msgBlkId;                         // message block identifier

   char    stationId[5];                     // reference station ID

   long    msgType;                          // message type

   long    numOfFas;                         // number of fas data sets

   MT4DATA fasData[MAX_MT4_FAS_BLK];         // number of fas data

}MT4;

// MT8 L1-L2 data structure

typedef struct{

   long             prn;                    // ranging  source ID

   double           deltaCp;                // differece between L1 and L2 CP

}MT8DATA;

// MT8 structure

typedef struct{

   long             msgBlkId;                 // message block identifier

   char             stationId[5];             // reference station ID

   long             msgType;                  // message type

   double           modZCnt;                  // mdified z count

   long             numMeas;                  // number of measurements

   long             measType;                 // measurement type

   MT8DATA          cpDiff[MAX_MT8_MEAS_BLK]; // difference CP meas

}MT8;
// Ground Integrity Monitoring Data Structure

typedef struct {

   long             rxId;              // Receiver ID

   long             gpsWeek;           // GPS week number

   double           gpsTime;           // GPS time of week

   long             prn;               // Satellite PRN

   long             mType;             // Measurement type

   long             trackStatus;       // Tracking status

   long             corrPeakSym;       // SQM correlation peak symetry test
 





   //    flag

   long             codeCarrierDiverg; // SQM code carrier divergence test
 





   //    flag

   long             signalPower;       // SQM receiver signal power test flag

   long             exInterference;    // SQM excessive interference test
 





   //    flag

   long             sqmCombined;       // SQM combined flag

   long             ephValid;          // DQM ephemeris valid check flag

   long             satConsistency;    // DQM satellite consistency check
   //    flag

   long             dataParity;        // DQM data parity check flag

   long             spare;             // DQM spare flag

   long             dqmCombined;       // DQM combined flag

   long             phaseLockTime;     // MQM phase lock time check flag

   long             carrierAccelTest;  // MQM carrier acceleration test flag

   long             carrierStepTest;   // MQM carrier step test flag

   long             carrierSmoothTest; // MQM carrier smoothed code test

   long             mqmCombined;       // MQM conbined flag

} GNDINT;

// Ground Executive Monitoring Data Structure

typedef struct {

   long             gpsWeek;                // GPS week number

   double           gpsTime;                // GPS time of week

   long             prn;                    // Satellite PRN

   long             mType;                  // Measurement type

   long             execIteration;          // EXM Iteration number

   long             detectionSrc;           // Source of detection

   long             trackStatus1;           // Tracking status of receiver 1

   long             trackStatus2;           // Tracking status of receiver 2

   long             trackStatus3;           // Tracking status of receiver 3

   long             trackStatus4;           // Tracking status of receiver 4

   long             detectionStatus1;       // Detection status of receiver1

   long             detectionStatus2;       // Detection status of receiver2

   long             detectionStatus3;       // Detection status of receiver3

   long             detectionStatus4;       // Detection status of receiver4

   long             maintainStatus1;        // Maintenance status receiver1

   long             maintainStatus2;        // Maintenance status receiver1

   long             maintainStatus3;        // Maintenance status receiver1

   long             maintainStatus4;        // Maintenance status receiver1

   long             updatedDecisionStatus1; // Updated decision status
  //    receiver1

   long             updatedDecisionStatus2; // Updated decision status at
  //    receiver1

   long             updatedDecisionStatus3; // Updated decision status at
  //    receiver1

   long             updatedDecisionStatus4; // Updated decision status at
  //    receiver1

}GNDEXE;

// Ground Differential Correction DataStructure

typedef struct {

   long             gpsWeek;            // GPS week number

   double           gpsTime;            // GPS time of week

   long             prn;                // Satellite PRN

   long             mType;              // Measurement type

   long             numOfMeasSmoothed1; // Number of measurements smoothed at
    //    receiver1

   long             numOfMeasSmoothed2; // Number of measurements smoothed at
    //    receiver2

   long             numOfMeasSmoothed3; // Number of measurements smoothed at

    //    receiver3

   long             numOfMeasSmoothed4; // Number of measurements smoothed at 
    //    receiver4

   double           smoothedPr1;        // Smoothed PR measurement at 
    //    receiver1

   double           smoothedPr2;        // Smoothed PR measurement at
 





    //    receiver2

   double           smoothedPr3;        // Smoothed PR measurement at
    //    receiver3

   double           smoothedPr4;        // Smoothed PR measurement at
    //    receiver4

   double           smoothedPrCorr1;    // Smoothed PR Correction at 






    //    receiver1

   double           smoothedPrCorr2;    // Smoothed PR Correction at
    //    receiver2

   double           smoothedPrCorr3;    // Smoothed PR Correction at 






    //    receiver3

   double           smoothedPrCorr4;    // Smoothed PR Correction at
    //    receiver4

   long             commonSvsClkAdj;    // Number of common satellites for
    //    clock-adjust

   double           prCorr;             // Candidate PR correction

   double           rrCorr;             // Candidate RR correction

   double           bVal1;              // Candidate B-Value for receiver1

   double           bVal2;              // Candidate B-Value for receiver2

   double           bVal3;              // Candidate B-Value for receiver3

   double           bVal4;              // Candidate B-Value for receiver4

   double           azimuth;            // Satellite Azimuth angle in 






    //    geodetic frame

   double           elevation;          // Satellite elevation angle in
    //    geodetic frame

   double           sigma;              // Candidate ground sigma

   long             prCorrFlag;         // MFRT flag for PR correction

   long             rrCorrFlag;         // MFRT flag for RR correction
}GNDCOR

// Airborne Correction Structure

typedef struct {

   long             rxId;           // Receiver Identification

   long             gpsWeek;        // GPS Week Number

   double           tEpoch;         // GPS Time Of Week

   long             prn;            // Satellite PRN number

   long             mType;          // Measurement Type

   double           svAzGeo;        // Satellite Azimuth Angle in Geodetic
//    Frame

   double           svElGeo;        // Satellite Elevation Angle in Geo Frame

   double           svAzBF;         // Satellite Azimuth Angle in Body Frame

   double           svElBF;         // Satellite Elevation Angle in Body 






//    Frame

   long             ephStat;        // Satellite Ephemeris Status

   long             vdbStat;        // VDB Message Status

   long             measStat;       // Measurement Status

   long             nSmoothSamples; // Number of Measurements Smoothed

   double           smoothPr;       // Smoothed PR Measurement

   double           diffCorr;       // Differential Correction

   double           rrCorr;         // Range Rate Differential Correction

   double           tropoCorr;      // Tropospheric Correction

   double           svClockCorr;    // Satellite Clock Correctione

   double           totalCorr;      // Total Correction

   double           gndVar;         // Ground Variance

   double           tropoVar;       // Tropospheric Variance

   double           ionoVar;        // Ionospheric Variance

   double           noiseVar;       // Airborne Receiver Noise Variance

   double           mpVar;          // Airborne Receiver Multipath Variance

   double           totalVar;       // Total Variance

} AIRCOR;

// Airborne Postition Structure

typedef struct {

   long             gpsWeek;        // GPS Week Number

   double           tEpoch;         // GPS Time Of Week

   long             solStatus;      // Position Solution Status

   long             intgStatus;     // Position Integrity Status

   long             nMeas;          // Number of Measurements Used

   double           pdop;           // Position Dilution of Precision

   double           rxClockSol;     // Receiver Clock Solution

   double           posSolX;        // Position Solution in ECEF X

   double           posSolY;        // Position Solution in ECEF Y

   double           posSolZ;        // Position Solution in ECEF Z

   double           posSolLat;      // Position Solution in Latitude

   double           posSolLon;      // Position Solution in Longitude

   double           posSolAlt;      // Position Solution in Altitude

   double           velEast;        // Velocity in East

   double           velNorth;       // Velocity in North

   double           velUp;          // Velocity in Up

   double           posErrEstEast;  // Position Error Estimation in East

   double           posErrEstNorth; // Position Error Estimation in North

   double           posErrEstUp;    // Position Error Estimation in Up

   double           vplPos;         // Vertical Protectin Level for Position

   double           hplPos;         // Horizontal Protectin Level for
//    Position

   double           vFom;           // Vertical Figure of Merit

   double           hFom;           // Horizontal Figure of Merit

   double           vpbPos;         // Vertical Error Bound for Position

   double           hpbPos;         // Horizontall Error Bound for Position

} AIRPOS;

// Airborne Deviation Structure

typedef struct {

   long             gpsWeek;              // GPS Week Number

   double           tEpoch;               // GPS Time Of Week

   long             parFlag;              // Precision Approach Region Flag

   long             devSolStatus;         // Deviation Solutin Status

   long             intgVertFlag;         // Vertical Approach Integrity 







//    Status

   long             intgLtrlFlag;         // Lateral Approach Integrity 







//    Status

   double           vertDevLinear;        // Rectilinear Vertical Deviation

   double           vertDevAngular;       // Angular Vertical Deviation

   double           vertDevProp;          // Propotional Vertical Deviation

   double           vertDevPropIndicator; // Propotional Vert Dev Indicator

   double           ltrlDevLinear;        // Rectilinear Lateral Deviation

   double           ltrlDevAngular;       // Angular Lateral Deviation

   double           ltrlDevProp;          // Propotional Lateral Deviation

   double           ltrlDevPropIndicator; // Propotional Ltrl Dev Indicator

   double           val;                  // Vertical Alert Limit

   double           lal;                  // Lateral Alert Limit

   double           vplApr;               // Vertical Protection Level for
//    Approach

   double           lplApr;               // Lateral Protection Level for 







//
Approach

   double           vertBam;              // Vertical Bias for Approach

   double           dstThreshold;         // Distance to Threshold

} AIRDEV;

2.3 Scripting

Note that when scripting events dependent on SV and rxid are defined, it is assumed that the indexed data elements are in a compact format (ie. If only 5 SV scripts are defined then only the first five elements are used).  Also it is assumed that tEpoch is filled with each call.
2.3.1 SV Constellation
class SvConstellationScriptParams : public CScriptParams


{

public:


//Data

double 

tEpoch;


unsigned long 
prn;


SvScript 

svScript;


//Bit Field


SvEvent svEvent;

//Constructor & Destructor


SvConstellationScriptParams(void) {};


~SvConstellationScriptParams(void) {};

};

//Bit Field Definition


typedef struct 

{


unsigned ephChange:
1;


unsigned impulse:

1;
} SvEvent;
Table 2‑37 SvScript Data Structure

	Element Name
	Description
	Units
	Data Type
	Event Name

	ephPara
	Ephemeris Parameter to be changed (Any param from the Eph Structure)
	--
	enum (tbd)
	ephChange

	ephVal
	New Value
	
	double
	ephChange

	ephDur
	Duration of Change
	sec
	double
	ephChange

	impX
	Impulse vector X body (along track)
	m/s
	double
	impulse

	impY
	Impulse vector Y body (cross track)
	m/s
	double
	impulse

	impZ
	Impulse vector Z body (Normal, towards Earth)
	m/s
	double
	impluse


2.3.2 Lever Arm 

class LeverArmScriptParams : public CScriptParams

{

public:


//Data


LeverArmScript
leverArmScript;



double


tEpoch;



//Bit Field



LeverArmEvent leverArmEvent; 



//Constructor & Destructor



LeverArmScriptParams(void) {};



~LeverArmScriptParams(void) {};

2.3.3 };
//Bit Field Definition


typedef struct 

{



unsigned antFlex:
1;

//Antenna Flex Script Flag

} LeverArmEvent;

Table 2‑38
	Element Name
	Description
	Units
	Data Type

	rxId
	Receiver Id
	--
	ulong

	flexAmpFwd
	Amplitude of forward flex as a ratio of antenna height
	m
	double

	flexAmpRht
	Amplitude of right flex as a ratio of antenna height
	m
	double

	dampConst
	Flex damping constant
	sec
	double

	flexFreq
	Frequency of flex
	Hz
	double

	duration
	Duration of flexing script
	sec
	double


2.3.4 GPS Signal 
class GpsSignalScriptParams : public CScriptParams


{

public:


//Data

GpsSignalScript gpsSignalScript;


double tEpoch;


//Bit Field


GpsSignalEvent gpsSignalEvent; 

//Constructor & Destructor


GpsSignalScriptParams(void) {};


~GpsSignalScriptParams(void) {};

};

//Bit Field Definition


typedef struct 

{


unsigned powerDev:
1;
} GpsSignalEvent;
Table 2‑39 GpsSignalScript Data Structure
	Element Name
	Description
	Units
	Data Type

	prn
	Satellite PRN
	--
	ulong

	signalType
	Signal Type, 0-L1Ca, 1-L1Py, 2-L2
	--
	ushort

	bias
	Bias deviation to nominal power
	dBw
	double

	drift
	Drift deviation to nominal power
	dBw
	double

	duration
	Duration of deviation
	sec
	double


2.3.5 SvRxError 
class SvRxErrorScriptParams : public CScriptParams


{

public:


//Data

SvRxErrorScript svRxErrorScript;


double tEpoch;


unsigned long prn;


//Bit Field


SvRxErrorEvent svRxErrorEvent;

//Constructor & Destructor


SvRxErrorScriptParams(void) {};


~SvRxErrorScriptParams(void) {};

};

//Bit Field Definition


typedef struct 

{


unsigned svClkRamp: 
1;


unsigned rxClkRamp:
1;


unsigned cnoError: 
1;


unsigned cSlip: 
 
1;


unsigned ccDiv:

1;
} SvRxErrorEvent;
Table 2‑40 SvRxErrorScript Data Structure

	Element Name
	Description
	Units
	Data Type
	Event Name

	
	
	
	
	

	svClkRampBias
	Bias error
	m
	double
	svClkRamp

	svClkRampDrift
	Drift error
	m/s
	double
	svClkRamp

	svClkRampDur
	Duration of error
	sec 
	double
	svClkRamp

	cnoType
	Signal Type, 0-L1Ca, 1-L1Py, 2-L2
	--
	ushort
	cnoError

	cnoBias
	Bias error
	m
	double
	cnoError

	cnoDrift
	Drift error
	m/s
	double
	cnoError

	cnoDur
	Duration of error
	sec
	double
	cnoError

	rxClkRampBias
	Bias error
	m
	double
	rxClkRamp

	rxClkRampDrift
	Drift error
	m/s
	double
	rxClkRamp

	rxClkRampDur
	Duration of error
	sec 
	double
	rxClkRamp

	divType
	Signal Type, 0-L1, 1-L2
	
	
	

	divBias
	Bias code-carrier divergence
	m/s
	double
	ccDiv

	divDrift
	Drift code-carrier divergence
	m/s2
	double
	ccDiv

	divDur
	Duration of code-carrier divergence
	sec
	double
	ccDiv

	cSlipType
	Signal Type, 0-L1, 1-L2
	--
	ushort
	cSlip

	cSlipN
	Number of cycles to slip
	--
	ulong
	cSlip

	cSlipDetect
	Detection Flag
	T/F
	ushort
	cSlip


2.3.6  SRGPS Datalink 
class DatalinkSrgpsScriptParams : public CScriptParams


{

public:


//Data

DatalinkSrgpsScript datalinkSrgpsScript;


double tEpoch;


//Bit Field


DatalinkSrgpsEvent datalinkSrpgsEvent;

//Constructor & Destructor


DatalinkSrgpsScriptParams(void) {};


~DatalinkSrgpsScriptParams(void) {};

};

//Bit Field Definition


typedef struct 

{


unsigned failure:

1;


unsigned outage:

1;
} DatalinkSrgpsEvent;
Table 2‑41 DatalinkSrgpsScript Data Structure

	Element Name
	Description
	Units
	Data Type
	Event Name

	outDur
	Duration of outage
	sec
	double
	outage


2.3.7 LDGPS Datalink 
class DatalinkLdScriptParams : public CScriptParams


{

public:


//Data

DatalinkLdScript datalinkLdScript;


double tEpoch;


//Bit Field


DatalinkLdEvent datalinkLdEvent;


//Constructor & Destructor


DatalinkLdScriptParams(void) {};


~DatalinkLdScriptParams(void) {};

};

//Bit Field Definition


typedef struct 

{


unsigned failure:

1;


unsigned outageMt1:
1;


unsigned outageMt2:
1;


unsigned outageMt4:
1;


unsigned outageMt8:
1;

} DatalinkLdEvent;
Table 2‑42 DatalinkLdScript Data Structure
	Element Name
	Description
	Units
	Data Type
	Event Name

	durMt1
	Duration of datalink outage, MT1
	sec
	double
	outageMt1

	durMt2
	Duration of datalink outage, MT2
	sec
	double
	outageMt2

	durMt4
	Duration of datalink outage, MT4
	sec
	double
	outageMt4

	durMt8
	Duration of datalink outage, MT8
	sec
	double
	outageMt8


3 Ship / Aircraft Data Formats
Table 3‑1 Ship / Aircraft Data Format
	Column Number
	Variable Decription
	Units
	Data Type

	1. 
	Time
	sec
	double

	2. 
	Position X_ECEF
	m
	double

	3. 
	Position Y_ECEF
	m
	double

	4. 
	Position Z_ECEF
	m
	double

	5. 
	Velocity X_ECEF
	m/s
	double

	6. 
	Velocity Y_ECEF
	m/s
	double

	7. 
	Velocity Z_ECEF
	m/s
	double

	8. 
	Acceleration X_ECEF
	m/s2
	double

	9. 
	Acceleration Y_ECEF
	m/s2
	double

	10. 
	Acceleration Z_ECEF
	m/s2
	double

	11. 
	Gravity X_ECEF
	m/s2
	double

	12. 
	Gravity Y_ECEF
	m/s2
	double

	13. 
	Gravity Z_ECEF
	m/s2
	double

	14. 
	Heading
	rad
	double

	15. 
	Roll
	rad
	double

	16. 
	Pitch
	rad
	double

	17. 
	Heading Rate
	rad/sec
	double

	18. 
	Roll Rate
	rad/sec
	double

	19. 
	Pitch Rate
	rad/sec
	double


4 State Data

typedef struct 

{


//CRC Check

   
char   crcCheck[2];

RefMotionCfg refMotionCfg;
// Reference Configuration

5 } RefMotionState;

typedef struct 

{

//CRC Check

   
char   crcCheck[2];


SvConstellationCfg svConstellationCfg;
//Configuration Data

6 } SvConstellationState;

typedef struct 

{

//CRC Check

   
char   crcCheck[2];


LeverArmCfg

leverArmCfg;
// LeverArm Configuration


unsigned short
oldDataValid;
// Valid previous data flag


double

LlhOld[3];

// previous Lat, Long, Height


double

tEpochOld;

// previous tEpoch

7 } LeverArmState;

typedef struct 

{

//CRC Check

   
char   crcCheck[2];

GpsSignalCfg 
gpsSignalCfg;

// GpsSignal Configuration

unsigned short
oldDataValid[MAX_PRN];  // Valid previous data flag

double

tEpochOld[MAX_PRN];
// Previous tEpoch

double

elvLlOld[MAX_PRN];
// EL. angle rate Local Level

double

elvRxOld[MAX_PRN];      // El. angle rate Rx Ant

8 } GpsSignalState;
typedef struct 

{

//CRC Check

   
char   crcCheck[2];


IonoModelCfg 
ionoModelCfg;

// Configuration Data

   
double   

oldDataValid[MAX_PRN];


double   

tEpochOld[MAX_PRN];


double   

ionoOld[MAX_PRN][3];


double   

ionoDiffOld[MAX_PRN];


double   

   
biOld[MAX_PRN];

9 } IonoModelState;

typedef struct 

{

//CRC Check

   
char   crcCheck[2];


AirMultipathCfg
airMultipathCfg;

// Configuration Data


unsigned short
oldDataValid[MAX_PRN];


double 

tEpochOld[MAX_PRN];


double 

mpL1CaOld[MAX_PRN];


double 

mpL1PyOld[MAX_PRN];


double 

mpL2Old[MAX_PRN];


double 

mcL1CaOld[MAX_PRN];


double 

mcL1PyOld[MAX_PRN];


double 

mcL2Old[MAX_PRN];


double 

ncPrL1CaOld[MAX_PRN];


double 

ncPrL1PyOld[MAX_PRN];


double 

ncPrL2Old[MAX_PRN];


double 

ncCpL1CaOld[MAX_PRN];


double 

ncCpL1PyOld[MAX_PRN];


double 

ncCpL2Old[MAX_PRN];

10 } AirMultipathState;
typedef struct 

{

//CRC Check

   
char   crcCheck[2];


RefMultipathCfg 
refMultipathCfg;

// Configuration Data

   
unsigned short 
oldDataValid[MAX_PRN];


double 

tEpochOld[MAX_PRN];


double 

mpL1CaOld[MAX_PRN];


double 

mpL1PyOld[MAX_PRN];


double 

mpL2Old[MAX_PRN];


double 

mcL1CaOld[MAX_PRN];


double 

mcL1PyOld[MAX_PRN];


double 

mcL2Old[MAX_PRN];


double

ncPrL1CaOld[MAX_PRN];


double 

ncPrL1PyOld[MAX_PRN];


double 

ncPrL2Old[MAX_PRN];


double 

ncCpL1CaOld[MAX_PRN];


double 

ncCpL1PyOld[MAX_PRN];


double 

ncCpL2Old[MAX_PRN];

11 } RefMultipathState;
typedef struct 

{

//CRC Check

   
char   crcCheck[2];


RxClockDelayCfg 
rxClockDelayCfg;
// RxClockDelay Configuration


double

drift;

// Clock Drift


double

bias;


// Clock Bias


unsigned short
dataOldValid;
// Valid Old Data Flag


double

tEpochOld;

// Previous epoch time

12 } RxClockDelayState;
typedef struct 

{

//CRC Check

   
char   crcCheck[2];


TropoModelCfg tropoModelCfg;
         // Configuration Data


unsigned short oldDataValid[MAX_PRN];  // Previous Data Flag


double tEpochOld[MAX_PRN];
         // Previous Time Epoch


double tropoGmOld[MAX_PRN];       // Gauss Markov Differential Previous

   
unsigned short llhOldValid;            // Previous Data Flag

   
double tEpochOldLlh;                   // Previous Pos Data Time Epoch

   
double dhOld;



   // Altitude Difference Previous


double llhAirOld[3];

    // Lat, Long, Alt of Air, Previous

13 } TropoModelState;
typedef struct 

{

//CRC Check

   
char   crcCheck[2];


unsigned short Dper;

//SimType

14 } RangeModelState;

typedef struct 

{

//CRC Check

   
char   crcCheck[2];


GpsAntCfg gpsAntCfg;

// Configuration Data

15 } GpsAntState;

typedef struct 

{

//CRC Check

   
char   crcCheck[2];


RxModelCfg rxModelCfg;

// Reference Configuration


double oldDataValid[MAX_PRN];


double tEpochOld[MAX_PRN];


double rangeRateOld[MAX_PRN];


double rangeAccOld[MAX_PRN];


double rangeJerkOld[MAX_PRN];


double ionoL1CaRateOld[MAX_PRN];


double ionoL1PyRateOld[MAX_PRN];


double ionoL2RateOld[MAX_PRN];

16 } RxModelState;
typedef struct 

{

//CRC Check

   
char   crcCheck[2];

   
//Script Data

   
unsigned long   scriptSvRampPrn[MAX_PRN];

   
double

 scriptSvRampBias[MAX_PRN];

   
double

 scriptSvRampDrift[MAX_PRN];

   
double

 scriptSvRampStartT[MAX_PRN];

   
double

 scriptSvRampStopT[MAX_PRN];

   
unsigned long
 scriptDivPrn[3][MAX_PRN];

double

 scriptDivDrift[3][MAX_PRN];

   
double

 scriptDivStartT[3][MAX_PRN];

  
double

 scriptDivStopT[3][MAX_PRN];

   
unsigned long   scriptRxRampPrn[MAX_PRN];

   
double

 scriptRxRampBias[MAX_PRN];

   
double

 scriptRxRampDrift[MAX_PRN];

   
double

 scriptRxRampStartT[MAX_PRN];

   
double

 scriptRxRampStopT[MAX_PRN];

   
unsigned long   scriptCnoPrn[3][MAX_PRN];

   
double          scriptCnoBias[3][MAX_PRN];

   
double

 scriptCnoDrift[3][MAX_PRN];

   
double

 scriptCnoStartT[3][MAX_PRN];

   
double

 scriptCnoStopT[3][MAX_PRN];

   
unsigned short  scriptCSlip[2][MAX_PRN];

   
unsigned long   scriptCSlipPrn[2][MAX_PRN];

   
unsigned long   scriptCSlipNum[2][MAX_PRN];

   
unsigned short  scriptCSlipDet[2][MAX_PRN];

} SvRxErrorState;

17 Definitions

17.1 Conventions

Table 5‑1 Conventions

	Element Name
	Description

	tEpoch
	absolute GPS time 

            =  week * 604800 + time_of_week

	rxid
	0 – Invalid

{Integer Range TBD} = Valid

	prn
	0 – Invalid

1 – Valid

	For GUI Use

	wk
	1032 +

	tow
	0 – 604799,  time_of_week


17.2 Valid_Enum Definition

Table 5‑2 Valid_Enum Definition

	Enum Variable
	Description

	Valid
	Function performed successfully

	Invalid
	Function failed


17.3 Physical Constants

Table 5‑3 Physical Constants

	Element Name
	Symbol
	Description
	Units
	Value
	Data Type

	cSpeed
	c
	Speed of light
	m/sec
	
	double

	gConst
	(E
	WGS-84 Earth gravitational parameter
	m3/sec2
	
	double

	earthRotRate
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	WGS-84 Earth rotation rate
	rad/sec
	
	double

	earthRad
	R
	Mean Earth Radius
	km
	
	double


17.4 Constant Definition
Table 5‑4 Data Dictionary

	Parameter
	Description
	Value

	MAX_RX_IF_GND
	Maximum number of receivers used for ground GPS Receiver Interface
	10

	MAX_RX_GND
	Maximum number of receivers used for ground LDGPS
	5

	MAX_CHA_GND
	Maximum number of channels per receiver for ground
	24

	MAX_EXE_GND
	Maximum number of LDGPS executive monitoring iterations
	4

	MAX_MEAS_TYPE_GND
	Maximum number of measurement types for ground 
	4

	MAX_MT1_TYPE_GND
	Maximum number of measurement types in MT1 for ground
	2

	MAX_RX_IF_AIR
	Maximum number of receivers used for airborne GPS Receiver Interface
	3

	MAX_RX_AIR
	Maximum number of receivers used for airborne LDGPS
	1

	MAX_CHA_AIR
	Maximum number of channels per receiver for airborne
	24

	MAX_MEAS_TYPE_AIR
	Maximum number of measurement types for airborne
	4

	MAX_MT1_TYPE_AIR
	Maximum number of measurement types in MT1 for airborne
	2

	MAX_MT1_MEAS_BLK
	Maximum number of measurement data blocks in MT1
	18

	MAX_MT2_ADD_BLK
	Maximum number of additional data blocks in MT2
	1

	MAX_MT4_FAS_BLK
	Maximum number of FAS data blocks in MT4
	1

	MAX_MT8_MEAS_BLK
	Maximum number of measurement data blocks in MT8
	18

	MAX_RAWEPH_LEN
	Maximum length of raw ephemeris data in byte
	72

	MAX_RAWALM_LEN
	Maximum length of raw almanac data in byte
	TBD

	MAX_RAWMEAS_LEN
	Maximum length of raw range measurement data in byte
	TBD

	MAX_RAWCHAN_LEN
	Maximum length of raw receiver channel status data in byte
	TBD

	MAX_RAWINS_LEN
	Maximum length of raw INS data in byte
	TBD

	MAX_ RAWMT1_LEN
	Maximum length of raw MT1 data in byte
	TBD

	MAX_ RAWMT2_LEN
	Maximum length of raw MT2 data in byte
	TBD

	MAX_ RAWMT4_LEN
	Maximum length of raw MT4 data in byte
	TBD

	MAX_ RAWMT8_LEN
	Maximum length of raw MT8 data in byte
	TBD

	BIG_POSITIVE_NUM
	Big positive number to be used as invalid data indicator
	99999999

	MAX_CFG_NAME_LEN
	Maximum length of configuration file name in character
	80

	MAX_PRN
	Maximum number of satellites prn numbers
	32

	MAX_CHA
	Maximum number of receiver channels
	24
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