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1S800-159 :

WAS :
Table 3.5-1. Subframe 2 Parameters (1 of 3)
Scale
No. of Factor Effective
Parameter Bits** (LSB) Range*** Units
WN Week No. 13 1 weeks
ITOW Interval time of week 8 83 (see text)
top Data predict time of week 11 300 604,500 seconds
L1C health 1 (see text)
URAgp Index ED accuracy index 5* (see text)
toe Ephemeris/clock data 11 300 604,500 seconds
reference time of week
AA *rx* Semi-major axis difference at 26* 29 meters
reference time
A Change rate in semi-major 25* 22 meters/sec
axis
Ano Mean Motion difference from
computed value at reference 17* 244 semi-circles/sec
time
Ao Rate of mean motion 23* 27 semi-circles/sec?
difference from computed
value
Mo-n Mean anomaly at reference 33* 2% semi-circles
time
en Eccentricity 33 2°% dimensionless
on Argument of perigee 33* 2% semi-circles
*  Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;
***  Unless otherwise indicated in this column, effective range is the maximum range attainable with
indicated bit allocation and scale factor.
***x  Relative to Arer = 26,559,710 meters.




Table 3.5-1.

Subframe 2 Parameters (1 of 3)

Scale
No. of Factor | Valid
Parameter Bits** (LSB) | Range*** Units

WN Week No. 13 1 weeks
ITOW Interval time of week 8 83 (see text)
top Data predict time of week 11 300 604,500 seconds
L1C health 1 (see text)
URAEp Index ED accuracy index 5* (see text)
toe Ephemeris/clock data 11 300 0 to 604,500 | seconds

reference time of week
AA *rx* Semi-major axis difference at 26* 29 meters

reference time
A Change rate in semi-major 25* 22 meters/sec

axis
Ano Mean Motion difference from

computed value at reference 17* 244 semi-circles/sec

time
At Rate of mean motion 23* 27 semi-

difference from computed circles/sec?

value
Mo Mean anomaly at reference 33* 2%

time semi-circles
en Eccentricity 33 2% 0.0t0 0.03

dimensionless

on Argument of perigee 33* 2%

semi-circles

Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;

***  Unless otherwise indicated in this column, valid range is the maximum range attainable with
indicated bit allocation and scale factor.
****  Relative to Arer = 26,559,710 meters.




1S800-160 :

WAS .
Table 3.5-1. Subframe 2 Parameters (2 of 3)
Scale
No. of Factor Effective
Parameter Bits** (LSB) | Range*** Units
Qon Longitude of Ascending Node of Orbit 33* 232 semi-circles
Plane at Weekly Epoch
A wirk Rate of right ascension difference 17* 24 semi-circles/sec
Q
i0-n Inclination angle at reference time 33* 2% semi-circles
io.n—DOT | Rate of inclination angle 15* 24 semi-circles/sec
Cisn Amplitude of the sine harmonic correction 16* 2% radians
term to the angle of inclination
Cicn Amplitude of the cosine harmonic 16* 230 radians
correction term to the angle of inclination
Crsn Amplitude of the sine correction term to 24* 28 meters
the orbit radius
Cren Amplitude of the cosine correction term to 24* 28 meters
the orbit radius
Cusn Amplitude of the sine harmonic correction 21* 230 radians
term to the argument of latitude
Cuen Amplitude of the cosine harmonic 21* 230 radians
correction term to the argument of latitude
*  Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;
***  Unless otherwise indicated in this column, effective range is the maximum range attainable with
indicated bit allocation and scale factor.
*xkx  Relative to Orer = -2.6 x 10-° semi-circles/second.




Table 3.5-1. Subframe 2 Parameters (2 of 3)
Scale
No. of Factor Valid
Parameter Bits** (LSB) | Range*** Units
Qon Longitude of Ascending Node of Orbit 33* 232 semi-circles
Plane at Weekly Epoch
N Rate of right ascension difference 17* 24 semi-circles/sec
Q
i0-n Inclination angle at reference time 33* 2% semi-circles
io.n—DOT | Rate of inclination angle 15* 274 semi-circles/sec
Cisn Amplitude of the sine harmonic correction 16* 2% radians
term to the angle of inclination
Cicn Amplitude of the cosine harmonic 16* 230 radians
correction term to the angle of inclination
Crsn Amplitude of the sine correction term to 24* 28 meters
the orbit radius
Cren Amplitude of the cosine correction term to 24* 28 meters
the orbit radius
Cusn Amplitude of the sine harmonic correction 21* 230 radians
term to the argument of latitude
Cuen Amplitude of the cosine harmonic 21* 230 radians
correction term to the argument of latitude
*  Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;
***  Unless otherwise indicated in this column, valid range is the maximum range attainable with indicated
bit allocation and scale factor.
*xx  Relative to Orer = -2.6 x 10°° semi-circles/second.




1S800-161 :

WAS :
Table 3.5-1. Subframe 2 Parameters (3 of 3)
Scale
No. of Factor Effective
Parameter Bits** (LSB) Range*** Units
URANEDo Index NED Accuracy Index 5* (see text)
URARNep1 Index NED Accuracy Change Index 3 (see text)
URAwep2 Index NED Accuracy Change Rate Index 3 (see text)
ap-n SV Clock Drift Rate Correction 10* 2-60 sec/sec?
Coefficient
af-n SV Clock Drift Correction Coefficient 20* 248 sec/sec
afo-n SV Clock Bias Correction Coefficient 26* 235 seconds
Top***™* Inter-Signal Correction for L1 or L2 13* 235 seconds
P(Y)
ISCLicp**** Inter-Signal Correction for L1Cp 13* 235 seconds
ISCrLicp™*** Inter-Signal Correction for L1Cp 13* 2% seconds
WNoe Data Predict Week Number 8 1 weeks
*  Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;
***  Unless otherwise indicated in this column, effective range is the maximum range attainable with
indicated bit allocation and scale factor.
***%  The bit string of “1000000000000” will indicate that the group delay value is not available.




Table 3.5-1. Subframe 2 Parameters (3 of 3)

Scale
No. of Factor Valid
Parameter Bits** (LSB) Range*** Units

URARNEeDo Index NED Accuracy Index 5* (see text)
URARNep1 Index NED Accuracy Change Index 3 (see text)
URAep2 Index NED Accuracy Change Rate Index 3 (see text)
ap-n SV Clock Drift Rate Correction 10* 2-60 sec/sec?

Coefficient
af-n SV Clock Drift Correction Coefficient 20* 248 sec/sec
afo-n SV Clock Bias Correction Coefficient 26* 235 seconds
Top***™* Inter-Signal Correction for L1 or L2 13* 235 seconds

P(Y)
ISCLicp**** Inter-Signal Correction for L1Cp 13* 235 seconds
ISCrLicp™*** Inter-Signal Correction for L1Cp 13* 2% seconds
WNoe Data Predict Week Number 8 1 weeks

Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;

***  Unless otherwise indicated in this column, valid range is the maximum range attainable with indicated
bit allocation and scale factor.

***%  The bit string of “1000000000000” will indicate that the group delay value is not available.




1S800-224 :

WAS :
Table 3.5-3.  UTC Parameters
No. of | Scale Factor Effective .
Parameter Bits** (LSB) Range*** Units
Bias coefficient of GPS time scale - 35
Aon relative to UTC time scale 16 2 seconds
Drift coefficient of GPS time scale - 51
Avn relative to UTC time scale 13 2 sec/sec
Drift rate correction coefficient of GPS - 58 9
Az time scale relative to UTC time scale / 2 sec/sec
Ats Current or past leap second count 8* 1 seconds
tot Time data reference Time of Week 16 24 604,784 seconds
WNot Time data reference Week Number 13 1 weeks
WNisr | Leap second reference Week Number 13 1 weeks
DN Leap second reference Day Number VSt 1 days
At se Current or future leap second count 8* 1 seconds
*  Parameters so indicated shall be in two's complement notation;
**  See Figure 3.5-2 for complete bit allocation;
***  Unless otherwise indicated in this column, effective range is the maximum range attainable with
indicated bit allocation and scale factor;
**xx  Right justified.




Table 3.5-3.  UTC Parameters
No. of | Scale Factor Valid .
Parameter Bits* (LSB) Range*** Units
Bias coefficient of GPS time scale - 35
Aon relative to UTC time scale 16 2 seconds
Drift coefficient of GPS time scale - 51
Avn relative to UTC time scale 13 2 sec/sec
Drift rate correction coefficient of GPS - 68 )
Az time scale relative to UTC time scale ! 2 sec/sec
Ats Current or past leap second count 8* 1 seconds
tot Time data reference Time of Week 16 24 0to 604,784 | seconds
WNot Time data reference Week Number 13 1 weeks
WNsr | Leap second reference Week Number 13 1 weeks
DN Leap second reference Day Number 4 1 1to7 days
At sp Current or future leap second count 8* 1 seconds

**

*k*k

Parameters so indicated shall be in two's complement notation;

See Figure 3.5-2 for complete bit allocation;

Unless otherwise indicated in this column, valid range is the maximum range attainable with indicated

bit allocation and scale factor;




1S800-655 :

WAS :

000 = no data available,

001 = Galileo,

010 = GLONASS,

011 through 111 = reserved for other systems.

IS :
000 = no data available,
001 = Galileo,

010 = GLONASS,

011 through 111 = reservedReserved forin otherorder systemsto preserve the use of these values
in a future version of this IS. Until such a revision, the user segment developing to this version of
this IS should interpret these values as indicating that the GPS/GNSS Time Offset Parameter data,
to which the GNSS Type ID applies, is presently unusable.

10



1S800-236 :

WAS :
Table 3.5-4. GPS/GNSS Time Offset Parameters
Scale
No. of Factor Effective
Parameter Bits** (LSB) | Range*** Units
AoccTo Bias coefficient of GPS time scale 16* 235 seconds
relative to GNSS time scale
Asceto Drift coefficient of GPS time scale 13* 251 sec/sec
relative to GNSS time scale
AsccTo Drift rate correction coefficient of 7* 268 sec/sec?
GPS time scale relative to GNSS
time scale
teeTO Time data reference Time of Week 16 24 604,784 seconds
WNgaeTo Time data reference Week 13 20 weeks
Number
GNSS ID | GNSS Type ID 3 see text
*  Parameters so indicated shall be in two's complement notation;
**  See Figure 3.5-3 for complete bit allocation;
***  Unless otherwise indicated in this column, effective range is the maximum range
attainable with indicated bit allocation and scale factor.
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Table 3.5-4. GPS/GNSS Time Offset Parameters

Scale
No. of | Factor Valid
Parameter Bits** (LSB) Range*** Units
AoccTo Bias coefficient of GPS time scale 16* 235 seconds
relative to GNSS time scale
Aiceto Drift coefficient of GPS time scale 13* 251 sec/sec
relative to GNSS time scale
Asceto Drift rate correction coefficient of 7* 268 sec/sec?
GPS time scale relative to GNSS
time scale
teeTO Time data reference Time of Week 16 24 0 to 604,784 | seconds
WNgaeTo Time data reference Week 13 20 weeks
Number
GNSS ID | GNSS Type ID 3 see text

**  See Figure 3.5-3 for complete bit allocation;
***  Unless otherwise indicated in this column, valid range is the maximum range attainable
with indicated bit allocation and scale factor.

*  Parameters so indicated shall be in two's complement notation;
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1S800-241 :

WAS :
Table 3.5-5.  Earth Orientation Parameters
Scale
No. of Factor Effective
Parameter Bits** (LSB) Range*** Units
teop EOP Data Reference Time 16 24 604,784 seconds
PM_X1 X-Axis Polar Motion Value 21* 220 1 arc-seconds
at Reference Time.
PM_X X-Axis Polar Motion Driftat | 15% 22 7.8125x 103 | arc-seconds/day
Reference Time.
PM_Y "t Y-Axis Polar Motion Value 21* 2% 1 arc-seconds
at Reference Time.
PM_Y Y-Axis Polar Motion Driftat | 15* 24 7.8125x 103 | arc-seconds/day
Reference Time.
AUTL 71 UT1-UTC Difference at 31* 22 64 seconds
Reference Time.
AUTY fit Rate of UT1-UTC 19* 2% 7.8125x10° | seconds/day
Difference at Reference
Time
*  Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-3 for complete bit allocation in subframe 3, page 2;
***  Unless otherwise indicated in this column, effective range is the maximum range attainable with
indicated bit allocation and scale factor.
T Represents the predicted angular displacement of instantaneous Celestial Ephemeris Pole with respect to
semi-minor axis of the reference ellipsoid along Greenwich meridian.
' Represents the predicted angular displacement of instantaneous Celestial Ephemeris Pole with respect to
semi-minor axis of the reference ellipsoid on a line directed 90° west of Greenwich meridian.
T With zonal tides restored.

13




Table 3.5-5.  Earth Orientation Parameters

Scale
No. of Factor Valid
Parameter Bits** (LSB) Range*** Units
teop EOP Data Reference Time 16 24 0 to 604,784 seconds
PM_X T X-Axis Polar Motion Value 21* 220 arc-seconds
at Reference Time.
PM_X X-Axis Polar Motion Driftat | 15* 22 arc-seconds/day
Reference Time.
PM_Y ff Y-Axis Polar Motion Value 21% 2:20 arc-seconds
at Reference Time.
PM_Y Y-Axis Polar Motion Driftat | 15* 24 arc-seconds/day
Reference Time.
AUT1 fff UT1-UTC Difference at 31* 224 seconds
Reference Time.
AUTZ fit Rate of UT1-UTC 19* 2% seconds/day
Difference at Reference
Time

Parameters so indicated are in two’s complement notation;

**  See Figure 3.5-3 for complete bit allocation in subframe 3, page 2;
***  Unless otherwise indicated in this column, valid range is the maximum range attainable with indicated
bit allocation and scale factor.

T Represents the predicted angular displacement of instantaneous Celestial Ephemeris Pole with respect to
semi-minor axis of the reference ellipsoid along Greenwich meridian.

' Represents the predicted angular displacement of instantaneous Celestial Ephemeris Pole with respect to
semi-minor axis of the reference ellipsoid on a line directed 90° west of Greenwich meridian.

ft* With zonal tides restored.
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1S800-894 :

WAS :

An 8-bit value of “00000000” in the PRNj, field shall indicate that no further Status Words are

contained in the remainder of the data block. In this event, all subsequent bits in the data block

field shall be filler bits, i.e., alternating ones and zeros beginning with one.

IS:

An 8-bit value of “00000000” in the PRNa field shall indicate that ne-further-Statusthere WWerdsis

areno eontaineddata in the-remainder—of thereduced dataalmanac bleckpacket. In this event, all

subsequent bits #ato the dataend bloekof fieldthe message that contains the packet shall be filler

bits, i.e., alternating ones and zeros beginning with one.

1S800-260 :
WAS :
Table 3.5-6. Reduced Almanac Parameters *****
Parameter***** No. of Bits Scale Factor (LSB) Effective Range ** Units
Sp *** 8* 2% *x Meters
Qo 7* 28 o semi-circles
D *rr* 7* 26 fol semi-circles

*

e=0

**x**  Relative to following reference values:

Parameters so indicated shall be in two’s complement notation;

*xx*x Do = Argument of Latitude at Reference Time = Mg + o;

8i = +0.0056 semi-circles (i =55 degrees)

) =-2.6 x 10°° semi-circles/second

faled Effective range is the maximum range attainable with indicated bit allocation and scale factor;
faleie Relative to Arer = 26,559,710 meters;
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Table 3.5-6. Reduced Almanac Parameters *****
Parameter***** No. of Bits Scale Factor (LSB) Valid Range ** Units
Sp *x* 8* 2% *x Meters
Qo 7* 28 ok semi-circles
D **** 7* 26 bl semi-circles

*%

*k*k

*khkk

*kkkk

Parameters so indicated shall be in two’s complement notation;

Valid range is the maximum range attainable with indicated bit allocation and scale factor;
Relative to Ars = 26,559,710 meters;

@o = Argument of Latitude at Reference Time = Mo + w;

Relative to following reference values:

e=0
8i = +0.0056 semi-circles (i =55 degrees)

) =-2.6 x 10°° semi-circles/second

16




1S800-263 :

WAS :
Table 3.5-7.  Midi Almanac Parameters
Scale
No. of Factor Effective
Parameter Bits** (LSB) Range*** Units

toa 8 212 602,112 seconds

e 1 2°16 dimensionless

Jixr*r* 11* 2°14 semi-circles

Q 11* 238 semi-circles/sec
JA 17 24 Jneters

Qo 16* 215 semi-circles

o) 16* 215 semi-circles

Mo 16* 215 semi-circles

aro 11* 220 seconds

an 10* pall sec/sec

****  Relative to ip = 0.30 semi-circles.

* Parameters so indicated shall be in two's complement notation;

** See Figure 3.5-5 for complete bit allocation in subframe 3, page 4;

*** Unless otherwise indicated in this column, effective range is the maximum range attainable with
indicated bit allocation and scale factor;
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Table 3.5-7.  Midi Almanac Parameters
Scale
No. of Factor Valid
Parameter Bits** (LSB) Range*** Units

toa 8 212 0to 602,112 seconds

e 1 2°16 0.0t0 0.03 dimensionless

Jixr** 11* 2°14 semi-circles

Q 11* 23 -6.33E-07t0 0 semi-circles/sec
JA 17 24 2530 to 8192 Jmeters

Qo 16* 215 semi-circles

o) 16* 215 semi-circles

Mo 16* 215 semi-circles

aro 11* 220 seconds

an 10* pall sec/sec

****  Relative to ip = 0.30 semi-circles.

* Parameters so indicated shall be in two's complement notation;

**  See Figure 3.5-5 for complete bit allocation in subframe 3, page 4;

*** Unless otherwise indicated in this column, valid range is the maximum range attainable with indicated bit
allocation and scale factor;
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1S800-280 :

WAS :
Table 3.5-8.  Differential Correction Parameters
Scale
No. of Factor Effective
Parameter Bits** (LSB) Range*** Units
PRN ID 8 see text
Saro SV Clock Bias Correction 13* 2% seconds
San SV Clock Drift Correction 8* 25t seconds/second
UDRA User Differential Range 5* see text
Accuracy Index
Ao Alpha Correction to Ephemeris 14* 2°% dimensionless
Parameters
AB Beta Correction to Ephemeris 14* 2°% dimensionless
Parameters
Ay Gamma Correction to Ephemeris 15* 2% semi-circles
Parameters
Ai Angle of Inclination Correction 12* 2% semi-circles
AQ Angle of Right Ascension 12* 2% semi-circles
Correction
AA Semi-Major Correction 12* 2° meters
UDRA | Change Rate of User Differential 5* see text
Range Accuracy Index.

Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-6 for complete bit allocation in subframe 3, page 5;

***  Unless otherwise indicated in this column, effective range is the maximum range attainable with
indicated bit allocation and scale factor.
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Table 3.5-8.  Differential Correction Parameters

Scale
No. of Factor Valid
Parameter Bits** (LSB) Range*** Units
PRN ID 8 see text
top-D DC Data Predict Time of Week 11 300 0to 604,500 | seconds
too Time of DC Data 11 300 0 to 604,500 | seconds
Saro SV Clock Bias Correction 13* 2% seconds
Saft SV Clock Drift Correction 8* 2%t seconds/second
UDRA User Differential Range 5* see text
Accuracy Index
Ao Alpha Correction to Ephemeris 14* 234 dimensionless
Parameters
AB Beta Correction to Ephemeris 14* 2% dimensionless
Parameters
Ay Gamma Correction to Ephemeris 15* 2% semi-circles
Parameters
Ai Angle of Inclination Correction 12* 2% semi-circles
AO Angle of Right Ascension 12% 2% semi-circles
Correction
AA Semi-Major Correction 12% 2° meters
UDRA | Change Rate of User Differential 5* see text
Range Accuracy Index.

**

*k*k

Parameters so indicated are in two’s complement notation;

See Figure 3.5-6 for complete bit allocation in subframe 3, page 5;

Unless otherwise indicated in this column, valid range is the maximum range attainable with indicated bit
allocation and scale factor.
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1S800-871 :

WAS :

The toe shall be equal to the toc of the same CNAYV data set. The following rules govern the
transmission of tee and toc values in different data sets: (1) The transmitted toc will be different from
any value transmitted by the SV during the preceding seven days; (2) The transmitted toe Will be
different from any value transmitted by the SV during the preceding six hours.

Cutovers to new data sets will occur only on hour boundaries except for the first data set of a new
upload. The first data set may be cut-in (reference paragraph 3.5.5.1) at any time during the hour
and therefore may be transmitted by the SV for less than one hour.

The start of the transmission interval for each data set corresponds to the beginning of the curve
fit interval for the data set. Each data set remains valid for the duration of its transmission interval,
and nominally also remains valid for the duration of its curve fit interval. A data set is rendered
invalid before the end of its curve fit interval when it is superseded by the SV cutting over to the
first data set of a new upload.

Normal Operations. The subframe 2 data sets are transmitted by the SV for periods of two hours.
The corresponding curve fit interval is three hours.

IS:

The toe shall be equal to the toc of the same CNAV data set. The following rulesrule
governgoverns the transmission of toe-and-toe-values in different data sets: (1} The transmitted

toetoe will be different from any value transmitted by the SV during the preceding seven days:<2)}

Cutovers to new data sets will occur only on hour boundaries except for the first data set of a new
upload. The first data set may be cut-in (reference paragraph 3.5.5.1) at any time during the hour
and therefore may be transmitted by the SV for less than one hour.

The start of the transmission interval for each data set corresponds to the beginning of the curve
fit interval for the data set. Each data set remains valid for the duration of its transmission interval,
and nominally also remains valid for the duration of its curve fit interval. A data set is rendered
invalid before the end of its curve fit interval when it is superseded by the SV cutting over to the
first data set of a new upload.

Normal Operations. The subframe 2 data sets are transmitted by the SV for periods of two hours.
The corresponding curve fit interval is three hours.

1S800-907 :
Insertion after object 1S800-308

WAS :
N/A

IS:
Reserved Data

See paragraph 6.2.6 of 1S-GPS-200.
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1S800-909 :
Insertion after object 1S800-907

WAS :
N/A

IS:
Valid Range

See paragraph 6.2.7 of 1S-GPS-200.

1S800-910 :
Insertion after object 1S800-909

WAS :
N/A

IS:
Invalid Range

See paragraph 6.2.8 of 1S-GPS-200.
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