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IS800-146: 

 

Section Number: 

3.5.2.0-5 

WAS: 

 

 

 

1    9   15   31  44 51 59  75  88  

PRN  
  

8 BITS  

Page  
No  

6 BITS  

 A0-n  
  

16 BITS  

A1-n  
  

13 BITS 

A2-n  
  

7 BITS  

ΔtLS  
  

8 BITS  

 tot  
  

16 BITS 

WNot  
  

13 BITS  

WNLSF  
  

13 BITS 

  

 

101  105  113  121  129  137 145 153 161 169 177  190  

DN  
4  

BITS  

ΔtLSF  
  

8 BITS  

α0  
  

8 BITS  

α1  
  

8 BITS  

α2  
  

8 BITS  

α3  
  

8 BITS  

β0  
  

8 BITS  

β1  
  

8 BITS  

β2  
  

8 BITS  

β3  
  

8 BITS  

ISCL1C/A 

 

13 BITS 

ISCL2C 

 

13 BITS 

  

 

203   216  229 251   274 

ISCL5I5 

 

13 BITS 

ISCL5Q5 

 

13 BITS 

RESERVED 
 

22 BITS 

CRC 

 

24 BITS 

  

NOTE: Broadcast sequence of subframe 3 pages is a variable and, as such, users must not expect a fixed pattern of  

page sequence. 

  

 

Redlines: 

• Although the WAS/IS doesn’t look different to the reader of this document, at one point all the alpha and beta 

characters in the IS figure appeared as question marks.  In the figure below, they are restored. 

 

   DIRECTION OF DATA FLOW FROM SV        MSB FIRST   
   100 BITS      

   DIRECTION OF DATA FLOW FROM SV        MSB FIRST   
   102 BITS      

   DIRECTION OF DATA FLOW FROM SV        MSB FIRST   
   72 BITS       
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IS: 
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Page 
No 

6 BITS 
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8 BITS  
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8 BITS  

β0 
  

8 BITS  

β1 
  

8 BITS  
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8 BITS  

β3 
  

8 BITS  

ISCL1C/A 
  

13 BITS 

ISCL2C 
  

13 BITS 

  

 

203   216  229 251   274 

ISCL5I5 
 

13 BITS 

ISCL5Q5 
 

13 BITS 

RESERVED 
 

22 BITS 

CRC 
 

24 BITS 

  

NOTE: Broadcast sequence of subframe 3 pages is a variable and, as such, users must not expect a fixed pattern of  

page sequence. 

 

 

   DIRECTION OF DATA FLOW FROM SV        MSB FIRST   
   100 BITS      

   DIRECTION OF DATA FLOW FROM SV        MSB FIRST   
   102 BITS      

   DIRECTION OF DATA FLOW FROM SV        MSB FIRST   
   72 BITS       
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IS800-875: 

 

Section Number: 

3.5.2.0-7 

 

WAS: 

 

 

Redlines: <not available graphically> 

• The GNSS ID field was renamed GGTO ID near the upper left of the figure. 
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IS: 
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IS800-159: 

 

Section Number: 

3.5.3.0-8 

WAS: 

 

 
 

Parameter 

 
No. of 
Bits** 

Scale 
Factor 
(LSB) 

 
Valid 
Range*** 

 
 

Units 

WN 
 

Data Sequence Propagation 
Week Number 

13 1 
 

weeks 

ITOW Interval time of week 8  0 to 83 (see text) 

top CEI Data sequence 
propagation time of week 

11 300 0 to 
604,500 

seconds 

L1C health  1   (see text) 

URAED Index ED accuracy index 5*   (see text) 

toe Ephemeris/clock data 
reference time of week 

11 300 0 to 
604,500 

seconds 

A **** Semi-major axis difference 
at reference time 

26* 2-9 
 

 meters 

A 
Change rate in semi-major 

axis 
25* 2-21 

 

 

meters/sec 

n0 Mean Motion difference 
from computed value at 

reference time 

17* 2-44 
 

 semi-
circles/sec 

n0 
 

Rate of mean motion 
difference from computed 

value 

23* 2-57 
 

 semi-
circles/sec2 

M0-n 
 

Mean anomaly at reference 
time 

33* 2-32 
 

 semi-circles 

en Eccentricity 33 2-34 0.0 to 0.03 dimensionless 

n Argument of perigee 33* 2-32  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 AREF = 26,559,710 meters. 

 

• 

• 
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Redlines: 

  

 

 
 

Parameter 

 
No. of 
Bits** 

Scale 
Factor 
(LSB) 

 
Valid 
Range*** 

 
 

Units 

WN 
 

Data Sequence Propagation 
Week Number 

13 1 
 

weeks 

ITOW Interval time of week 8  0 to 83 (see text) 

top CEI Data sequence 
propagation time of week 

11 300 0 to 
604,500 

seconds 

L1C health  1   (see text) 

URAED Index ED accuracy index 5*   (see text) 

toe Ephemeris/clock data 
reference time of week 

11 300 0 to 
604,500 

seconds 

A **** Semi-major axis difference 
at reference time 

26* 2-9 
 

 meters 

A 
Change rate in semi-major 

axis 
25* 2-21 

 

 

meters/sec 

n0 Mean Motion difference 
from computed value at 

reference time 

17* 2-44 
 

 semi-
circles/sec 

n0 
 

Rate of mean motion 
difference from computed 

value 

23* 2-57 
 

 semi-
circles/sec2 

M0-n 
 

Mean anomaly at reference 
time 

33* 2-32 
 

 semi-circles 

en Eccentricity 33 2-34 0.0 to 0.03 dimensionless 

n Argument of perigee 33* 2-32  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 AREF = 26,559,710 meters. 

 

 

• 

• 
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IS: 

 

 
 

Parameter 

 
No. of 
Bits** 

Scale 
Factor 
(LSB) 

 
Valid 
Range*** 

 
 

Units 

WN 
 

Week Number 13 1 
 

weeks 

ITOW Interval time of week 8  0 to 83 (see text) 

top CEI Data sequence 
propagation time of week 

11 300 0 to 
604,500 

seconds 

L1C health  1   (see text) 

URAED Index ED accuracy index 5*   (see text) 

toe Ephemeris/clock data 
reference time of week 

11 300 0 to 
604,500 

seconds 

A **** Semi-major axis difference 
at reference time 

26* 2-9 
 

 meters 

A 
Change rate in semi-major 

axis 
25* 2-21 

 

 

meters/sec 

n0 Mean Motion difference 
from computed value at 

reference time 

17* 2-44 
 

 semi-
circles/sec 

n0 
 

Rate of mean motion 
difference from computed 

value 

23* 2-57 
 

 semi-
circles/sec2 

M0-n 
 

Mean anomaly at reference 
time 

33* 2-32 
 

 semi-circles 

en Eccentricity 33 2-34 0.0 to 0.03 dimensionless 

n Argument of perigee 33* 2-32  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 AREF = 26,559,710 meters. 

 

 

• 

• 
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IS800-655: 

 

Section Number: 

3.5.4.2.1.0-2 

WAS: 

000 = no data available, 

001 = Galileo, 

010 = GLONASS, 

011 through 111 = Reserved in order to preserve the use of these values in a future version of this IS. Until such a 

revision, a developer 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. 

 

Redlines: 

000 = no data available, 

001 = Galileo, 

010 = GLONASS, 

011 through 111 = Reserved in order to preserve the use of these values in a future version of this IS. Until such a 

revision, a developer 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 TypeGGTO ID applies, is presently unusable. 

IS: 

000 = no data available, 

001 = Galileo, 

010 = GLONASS, 

011 through 111 = Reserved in order to preserve the use of these values in a future version of this IS. Until such a 

revision, a developer developing to this version of this IS should interpret these values as indicating that the GPS/GNSS 

Time Offset Parameter data, to which the GGTO ID applies, is presently unusable. 
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IS800-236: 

 

Section Number: 

3.5.4.2.1.1.0-4 

 

WAS: 

 

 
 

Parameter  

 
No. of 
Bits** 

Scale 
Factor 
(LSB) 

 
Valid 

Range*** 

 
 

Units 

A0GGTO 
 
 
A1GGTO 
 
 
A2GGTO 
 
 
 
tGGTO 
 
WNGGTO 
 
 
GNSS ID 
 

Bias coefficient of GPS time scale 
relative to GNSS time scale 
 
Drift coefficient of GPS time 
scale relative to GNSS time scale 
 
Drift rate correction coefficient 
of GPS time scale relative to 
GNSS time scale 
 
Time data reference Time of 
Week 
 
Time data reference Week 
Number 
 
GNSS Type ID 

16* 
 
 

13* 
 
 

7* 
 
 
 

16 
 

13 
 
 

3 

2-35 
 
 

2-51 
 
 

2-68 
 
 
 

24 
 

20 
 

 
 
 
 
 
 
 
 
 
 

0 to 
604,784 

 
 
 

seconds 
 
 
sec/sec 
 
 
sec/sec2 
 
 
 
seconds 
 
weeks 
 
 
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, valid range is the maximum range 

attainable with indicated bit allocation and scale factor. 

 



 

 

Page 10 of 16 

 

Redlines: 

 

 

Parameter  

 

No. of 

Bits** 

Scale 

Factor 

(LSB) 

 

Valid 

Range*** 

 

 

Units 

A0GGTO 
Bias coefficient of GPS time scale 

relative to GNSS time scale 
16* 2-35  seconds 

A1GGTO 
Drift coefficient of GPS time scale 

relative to GNSS time scale 
13* 2-51  sec/sec 

A2GGTO 
Drift rate correction coefficient of GPS 

time scale relative to GNSS time scale 
7* 2-68  sec/sec2 

tGGTO Time data reference Time of Week 16 24 0 to 604,784 seconds 

WNGGTO Time data reference Week Number 13 20  weeks 

GGTO 

GNSS ID 
GGTO 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, valid range is the maximum range attainable with 

indicated bit allocation and scale factor. 

 

 

IS: 

 

 

Parameter  

 

No. of 

Bits** 

Scale 

Factor 

(LSB) 

 

Valid 

Range*** 

 

 

Units 

A0GGTO 
Bias coefficient of GPS time scale 

relative to GNSS time scale 
16* 2-35  seconds 

A1GGTO 
Drift coefficient of GPS time scale 

relative to GNSS time scale 
13* 2-51  sec/sec 

A2GGTO 
Drift rate correction coefficient of GPS 

time scale relative to GNSS time scale 
7* 2-68  sec/sec2 

tGGTO Time data reference Time of Week 16 24 0 to 604,784 seconds 

WNGGTO Time data reference Week Number 13 20  weeks 

GGTO ID GGTO 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, valid range is the maximum range attainable with 

indicated bit allocation and scale factor. 
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IS800-917: 

 

Section Number: 

6.2.8.1-2 

WAS: 

 

Symbol Parameter Name Subframe 

�̇� Change Rate in Semi-major Axis 2 

Δ𝐴 Semi-major Axis Difference at Reference Time 2 

Δ𝑛0 
Mean Motion Difference from Computed Value at 

Reference Time 
2 

Δ𝑛0̇  Rate of Mean Motion Difference from Computed Value 2 

Ω0 
Longitude of Ascending Node of Orbit Plane at Weekly 

Epoch 
2 

∆Ω̇ Rate of Right Ascension Difference 2 

𝜔 Argument of Perigee 2 

af0 SV Clock Bias  Correction Coefficient 2 

af1 SV Clock Drift Correction Coefficient 2 

af2 Drift Rate Correction Coefficient Index 2 

Cic 
Amplitude of the Cosine Harmonic Correction Term to the 

Angle of Inclination 
2 

Cis 
Amplitude of the Sine Harmonic Correction Term to the 

Angle of Inclination 
2 

Crc 
Amplitude of the Cosine Harmonic Correction Term to the 

Orbit Radius 
2 

Crs Amplitude of the Sine Correction Term to the Orbit Radius 2 

Cuc 
Amplitude of Cosine Harmonic Correction Term to the 

Argument of Latitude 
2 

Cus 
Amplitude of Sine Harmonic Correction Term to the 

Argument of Latitude 
2 

e Eccentricity 2 

i0 Inclination Angle at Reference Time 2 

IDOT Rate of Inclination Angle 2 

ISCL1CP Inter-signal Correction 2 

ISCL1CD Inter-signal Correction 2 

ISCL1CA Inter-signal Correction 3 

ISCL2C Inter-signal Correction 3 

ISCL5I5 Inter-signal Correction 3 

ISCL5Q5 Inter-signal Correction 3 

ISF Integrity Status Flag NOTE1 2 

ITOW Interval Time of Week 2 

L1C Signal Health (1 bits) 2 

M0 Mean Anomaly at Reference Time 2 
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Symbol Parameter Name Subframe 

TGD Group Delay Differential 2 

toe Time of Ephemeris 2 

top CEI Data Sequence Propagation Time of Week 2 

URAED 

Index 
Elevation Dependent User Range Accuracy, URAED Index 2 

URANED0 

Index 
NED Accuracy Index 2 

URANED1 

Index 
NED Accuracy Change Index 2 

URANED2 

Index 
NED Accuracy Change Rate Index 2 

WN Data Sequence Propagation Week Number 2 

NOTE1: Parameters so indicated are for CEI Refinement – not limited to curve fit.  

Parameters not indicated are needed for/limited to curve fit. 

Updates to parameters in table shall prompt changes in toe.  Any parameter marked 

with NOTE1 may be changed with or without a change in toe. 
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Redlines: 

  

 

Symbol Parameter Name Subframe 

�̇� Change Rate in Semi-major Axis 2 

Δ𝐴 Semi-major Axis Difference at Reference Time 2 

Δ𝑛0 
Mean Motion Difference from Computed Value at 

Reference Time 
2 

Δ𝑛0̇  Rate of Mean Motion Difference from Computed Value 2 

Ω0 
Longitude of Ascending Node of Orbit Plane at Weekly 

Epoch 
2 

∆Ω̇ Rate of Right Ascension Difference 2 

𝜔 Argument of Perigee 2 

af0 SV Clock Bias  Correction Coefficient 2 

af1 SV Clock Drift Correction Coefficient 2 

af2 Drift Rate Correction Coefficient Index 2 

Cic 
Amplitude of the Cosine Harmonic Correction Term to the 

Angle of Inclination 
2 

Cis 
Amplitude of the Sine Harmonic Correction Term to the 

Angle of Inclination 
2 

Crc 
Amplitude of the Cosine Harmonic Correction Term to the 

Orbit Radius 
2 

Crs Amplitude of the Sine Correction Term to the Orbit Radius 2 

Cuc 
Amplitude of Cosine Harmonic Correction Term to the 

Argument of Latitude 
2 

Cus 
Amplitude of Sine Harmonic Correction Term to the 

Argument of Latitude 
2 

e Eccentricity 2 

i0 Inclination Angle at Reference Time 2 

IDOT Rate of Inclination Angle 2 

ISCL1CP Inter-signal Correction 2 

ISCL1CD Inter-signal Correction 2 

ISCL1CA Inter-signal Correction 3 

ISCL2C Inter-signal Correction 3 

ISCL5I5 Inter-signal Correction 3 

ISCL5Q5 Inter-signal Correction 3 

ISF Integrity Status Flag NOTE1 2 

ITOW Interval Time of Week 2 

L1C Signal Health (1 bits) 2 

M0 Mean Anomaly at Reference Time 2 

TGD Group Delay Differential 2 

WNOP CEI Data Sequence Propagation Week Number 2 
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Symbol Parameter Name Subframe 

toe Time of Ephemeris 2 

top CEI Data Sequence Propagation Time of Week 2 

URAED 

Index 
Elevation Dependent User Range Accuracy, URAED Index 2 

URANED0 

Index 
NED Accuracy Index 2 

URANED1 

Index 
NED Accuracy Change Index 2 

URANED2 

Index 
NED Accuracy Change Rate Index 2 

WN Data Sequence Propagation Week Number 2 

NOTE1: Parameters so indicated are for CEI Refinement – not limited to curve fit.  

Parameters not indicated are needed for/limited to curve fit. 

Updates to parameters in table shall prompt changes in toe.  Any parameter marked 

with NOTE1 may be changed with or without a change in toe. 
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IS: 

 

Symbol Parameter Name Subframe 

�̇� Change Rate in Semi-major Axis 2 

Δ𝐴 Semi-major Axis Difference at Reference Time 2 

Δ𝑛0 
Mean Motion Difference from Computed Value at 

Reference Time 
2 

Δ𝑛0̇  Rate of Mean Motion Difference from Computed Value 2 

Ω0 
Longitude of Ascending Node of Orbit Plane at Weekly 

Epoch 
2 

∆Ω̇ Rate of Right Ascension Difference 2 

𝜔 Argument of Perigee 2 

af0 SV Clock Bias  Correction Coefficient 2 

af1 SV Clock Drift Correction Coefficient 2 

af2 Drift Rate Correction Coefficient 2 

Cic 
Amplitude of the Cosine Harmonic Correction Term to the 

Angle of Inclination 
2 

Cis 
Amplitude of the Sine Harmonic Correction Term to the 

Angle of Inclination 
2 

Crc 
Amplitude of the Cosine Harmonic Correction Term to the 

Orbit Radius 
2 

Crs Amplitude of the Sine Correction Term to the Orbit Radius 2 

Cuc 
Amplitude of Cosine Harmonic Correction Term to the 

Argument of Latitude 
2 

Cus 
Amplitude of Sine Harmonic Correction Term to the 

Argument of Latitude 
2 

e Eccentricity 2 

i0 Inclination Angle at Reference Time 2 

IDOT Rate of Inclination Angle 2 

ISCL1CP Inter-signal Correction 2 

ISCL1CD Inter-signal Correction 2 

ISCL1CA Inter-signal Correction 3 

ISCL2C Inter-signal Correction 3 

ISCL5I5 Inter-signal Correction 3 

ISCL5Q5 Inter-signal Correction 3 

ISF Integrity Status Flag NOTE1 2 

ITOW Interval Time of Week 2 

L1C Signal Health (1 bits) 2 

M0 Mean Anomaly at Reference Time 2 

TGD Group Delay Differential 2 

WNOP CEI Data Sequence Propagation Week Number 2 
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Symbol Parameter Name Subframe 

toe Time of Ephemeris 2 

top CEI Data Sequence Propagation Time of Week 2 

URAED 

Index 
Elevation Dependent User Range Accuracy, URAED Index 2 

URANED0 

Index 
NED Accuracy Index 2 

URANED1 

Index 
NED Accuracy Change Index 2 

URANED2 

Index 
NED Accuracy Change Rate Index 2 

WN Week Number 2 

NOTE1: Parameters so indicated are for CEI Refinement – not limited to curve fit.  

Parameters not indicated are needed for/limited to curve fit. 

Updates to parameters in table shall prompt changes in toe.  Any parameter marked 

with NOTE1 may be changed with or without a change in toe. 

 

 
 


