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IS705-1605 : 
 

Section Number : 
6.4.5.2.0-1 

WAS : 
The health of the I5-code and Q5-code signals is marginal when the signals would otherwise have been defined as 
healthy except that one or more of the following three warning conditions is or are present: 

1. Default CNAV data (i.e., Message Type 0) is being transmitted on the I5-code signal in lieu of Message Types 10, 
11 and/or Type 30’s (e.g., a current and consistent CEI data set is not available within the maximum broadcast 
interval defined in paragraph 20.3.4.1).  See paragraph 20.3.3. 

2. The URA alert flag is raised (i.e., bit 38 of each CNAV message is set to 1) and therefore the I5-code signal URA 
components do not apply to the I5-code and Q5-code signals. This means the I5-code and Q5-code signal URA 
may be worse than indicated by the URA index components transmitted in Message Type 10 and Type 30’s. See 
paragraph 20.3.3. 

3. Either or both the URAED index in Message Type 10 and the URANED0 index in Message Type 30’s transmitted in 
the I5-code signal are equal to 15 or -16 ("N"=15 or "N"=-16). See paragraphs 20.3.3.1.1.4 and 20.3.3.2.4. 

Redlines : 
The health of the I5-code and Q5-code signals is marginal when the signals would otherwise have been defined as 
healthy except that one or more of the following three warning conditions is or are present: 

1. Default CNAV data (i.e., Message Type 0) is being transmitted on the I5-code signal in lieu of Message Types 10, 
11 and/or Type 30’s (e.g., a current and consistent CEI data set is not available within the maximum broadcast 
interval defined in paragraph 20.3.4.1).  See paragraph 20.3.3. 

2. The URA alert flag is raised (i.e., bit 38 of each CNAV message is set to 1) and therefore the I5-code signal URA 
components do not apply to the I5-code and Q5-code signals. This means the I5-code and Q5-code signal URA 
may be worse than indicated by the URA index components transmitted in Message Type 10 and Type 30’s. See 
paragraph 20.3.3. 

3. Either or both the URAED index in Message Type 10 and the URANED0 index in Message Type 30’s transmitted in 
the I5-code signal are equal to 15 or -16 ("N"=15 or "N"=-16). See paragraphs 20.3.3.1.1.4 and 20.3.3.2.4. 

 

A more restrictive ‘marginal indications’ (e.g., the transmitted URA index in Subframe 1 greater than or equal to 8) may 
apply in the context of specified minimum performance standards such as are given in the GPS Standard Positioning 
Service Performance Standard (SPS PS). 
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IS : 
The health of the I5-code and Q5-code signals is marginal when the signals would otherwise have been defined as 
healthy except that one or more of the following three warning conditions is or are present: 

1. Default CNAV data (i.e., Message Type 0) is being transmitted on the I5-code signal in lieu of Message Types 10, 
11 and/or Type 30’s (e.g., a current and consistent CEI data set is not available within the maximum broadcast 
interval defined in paragraph 20.3.4.1).  See paragraph 20.3.3. 

2. The URA alert flag is raised (i.e., bit 38 of each CNAV message is set to 1) and therefore the I5-code signal URA 
components do not apply to the I5-code and Q5-code signals. This means the I5-code and Q5-code signal URA 
may be worse than indicated by the URA index components transmitted in Message Type 10 and Type 30’s. See 
paragraph 20.3.3. 

3. Either or both the URAED index in Message Type 10 and the URANED0 index in Message Type 30’s transmitted in 
the I5-code signal are equal to 15 or -16 ("N"=15 or "N"=-16). See paragraphs 20.3.3.1.1.4 and 20.3.3.2.4. 

 

A more restrictive ‘marginal indications’ (e.g., the transmitted URA index in Subframe 1 greater than or equal to 8) may 
apply in the context of specified minimum performance standards such as are given in the GPS Standard Positioning 
Service Performance Standard (SPS PS). 

 

IS705-225 : 
 

Section Number : 
20.3.3.1.1.2.0-2 

WAS : 
The health bit indication shall be given relative to the capabilities of each SV as designated by the configuration code in 
the LNAV message (see paragraph 20.3.3.5.1.4 of IS-GPS-200). Accordingly, the health bit for any SV which does not have 
a certain capability will be indicated as "healthy" if the lack of this capability is inherent in its design or if it has been 
configured into a mode which is normal from a user standpoint and does not require that capability; however, the 
Operating Command may choose to set the health bit "unhealthy" for an SV without a certain capability. Single-
frequency L5 users or users who have not recieved or choose not to use configuration code should assume that every 
signal is available on every SV. The predicted health data will be updated at the time of upload when a new CEI data set 
has been built by the CS. Therefore, the transmitted health data may not correspond to the actual health of the 
transmitting SV. For more information about user protocol for interpreting health indications see paragraph 6.4.5. 

Redlines : 
The health bit indication shall be given relative to the capabilities of each SV as designated by the configuration code in 
the LNAV message (see paragraph 20.3.3.5.1.4 of IS-GPS-200). Accordingly, the health bit for any SV which does not have 
a certain capability will be indicated as "healthy" if the lack of this capability is inherent in its design or if it has been 
configured into a mode which is normal from a user standpoint and does not require that capability; however, the 
Operating Command may choose to set the health bit "unhealthy" for an SV without a certain capability. Single-
frequency L5 users or users who have not recievedreceived or choose not to use configuration code should assume that 
every signal is available on every SV. The predicted health data will be updated at the time of upload when a new CEI 
data set has been built by the CS. Therefore, the transmitted health data may not correspond to the actual health of the 
transmitting SV. For more information about user protocol for interpreting health indications see paragraph 6.4.5. 
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IS : 
The health bit indication shall be given relative to the capabilities of each SV as designated by the configuration code in 
the LNAV message (see paragraph 20.3.3.5.1.4 of IS-GPS-200). Accordingly, the health bit for any SV which does not have 
a certain capability will be indicated as "healthy" if the lack of this capability is inherent in its design or if it has been 
configured into a mode which is normal from a user standpoint and does not require that capability; however, the 
Operating Command may choose to set the health bit "unhealthy" for an SV without a certain capability. Single-
frequency L5 users or users who have not received or choose not to use configuration code should assume that every 
signal is available on every SV. The predicted health data will be updated at the time of upload when a new CEI data set 
has been built by the CS. Therefore, the transmitted health data may not correspond to the actual health of the 
transmitting SV. For more information about user protocol for interpreting health indications see paragraph 6.4.5. 
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IS705-1594 : 
 

Section Number : 
20.3.3.1.3.0-14 

WAS: 

Element/Equation Description 
SV Velocity  

 
 Ėk = n/ (1 – e cos Ek) 

 
Eccentric Anomaly Rate 

 
 = Ėk √1 − 𝑒𝑒2/(1 − 𝑒𝑒 cos𝐸𝐸𝑘𝑘) 

 
True Anomaly Rate 

 
(dik / dt) = (IDOT) + 2 vk̇ (cis cos 2ɸk – cic sin 2ɸk) 

 
Corrected Inclination Angle Rate 

 
uk̇ = vk̇ + 2vk̇ (cus cos 2ɸk – cuc sin 2ɸk) 

 
Corrected Argument of Latitude Rate 

 
ṙk =  eAĖk sin Ek + 2vk̇ (crs cos 2ɸk – crc sin 2ɸk) 

 
Corrected Radius Rate 

 
Ω̇k = Ω̇ - Ω̇e 

 
Longitude of Ascending Node Rate 

 
ẋ𝑘𝑘′  = ṙk cos uk – rk u̇k sin uk 

 
In- plane x velocity  

 
�̇�𝑦𝑘𝑘′  = ṙk sin uk + rk u̇k cos uk 

 
In- plane y velocity 

 
�̇�𝑥k = -𝑥𝑥𝑘𝑘′  Ω̇k sin Ωk + �̇�𝑥𝑘𝑘′ cos Ωk - �̇�𝑦𝑘𝑘′  sin Ωk cos ik   -
𝑦𝑦𝑘𝑘′ (Ω̇k cos Ωk cos ik - (dik / dt) sin Ωk sin ik) 

 
 

Earth- Fixed x velocity (m/s) 
 

 
�̇�𝑦k = 𝑥𝑥𝑘𝑘′  Ω̇k cos Ωk + �̇�𝑥𝑘𝑘′ sin Ωk + �̇�𝑦𝑘𝑘′  cos Ωk cos ik   -
𝑦𝑦𝑘𝑘′ (Ω̇k sin Ωk cos ik + (dik / dt) cos Ωk sin ik) 

 
 

Earth- Fixed y velocity (m/s) 

 
�̇�𝑧k = �̇�𝑦𝑘𝑘′  sin ik + 𝑦𝑦𝑘𝑘′  (dik / dt) cos ik 

 

 
Earth- Fixed z velocity (m/s) 
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Redlines : 
  

Element/Equation Description 
SV Velocity  
 
 Ėk = n/ (1 – e cos Ek) 

 
Eccentric Anomaly Rate 

 
v̇k = Ėk √1 − 𝑒𝑒2/(1 − 𝑒𝑒 cos𝐸𝐸𝑘𝑘) 

 
True Anomaly Rate 

 
(dik / dt) = (IDOT) + 2 v̇k (cis cos 2ɸk – cic sin 2ɸk) 

 
Corrected Inclination Angle Rate 

 
u̇k = v̇k + 2v̇k (cus cos 2ɸk – cuc sin 2ɸk) 

 
Corrected Argument of Latitude Rate 

 
ṙk =  eAĖk sin Ek + 2v̇k (crs cos 2ɸk – crc sin 2ɸk)  
 
ṙk = Ȧ(1-e cos(Ek)) + A e sin(Ek) Ėk +     
2(crscos(2ɸk) - crc sin (2ɸk)) v̇k 

 
Corrected Radius Rate 
 
Corrected Radius Rate for CNAV 

 
Ω̇k = Ω̇ - Ω̇e 

 
Longitude of Ascending Node Rate 

 
ẋ𝑘𝑘′  = ṙk cos uk – rk u̇k sin uk 

 
In- plane x velocity  

 
�̇�𝑦𝑘𝑘′  = ṙk sin uk + rk u̇k cos uk 

 
In- plane y velocity 

 
�̇�𝑥k = -𝑥𝑥𝑘𝑘′  Ω̇k sin Ωk + �̇�𝑥𝑘𝑘′ cos Ωk – �̇�𝑦𝑘𝑘′  sin Ωk cos ik  

–𝑦𝑦𝑘𝑘′ (Ω̇k cos Ωk cos ik – (dik / dt) sin Ωk sin ik) 

 
 
Earth- Fixed x velocity (m/s) 
 

 
�̇�𝑦k = 𝑥𝑥𝑘𝑘′  Ω̇k cos Ωk + �̇�𝑥𝑘𝑘′ sin Ωk + �̇�𝑦𝑘𝑘′  cos Ωk cos ik  

–𝑦𝑦𝑘𝑘′ (Ω̇k sin Ωk cos ik + (dik / dt) cos Ωk sin ik) 

 
 
Earth- Fixed y velocity (m/s) 

 
�̇�𝑧k = �̇�𝑦𝑘𝑘′  sin ik + 𝑦𝑦𝑘𝑘′  (dik / dt) cos ik 

 

 
Earth- Fixed z velocity (m/s) 
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IS : 
 

Element/Equation Description 
SV Velocity  
 
 Ėk = n/ (1 – e cos Ek) 

 
Eccentric Anomaly Rate 

 
v̇k = Ėk √1 − 𝑒𝑒2/(1 − 𝑒𝑒 cos𝐸𝐸𝑘𝑘) 

 
True Anomaly Rate 

 
(dik / dt) = (IDOT) + 2 v̇k (cis cos 2ɸk – cic sin 2ɸk) 

 
Corrected Inclination Angle Rate 

 
u̇k = v̇k + 2v̇k (cus cos 2ɸk – cuc sin 2ɸk) 

 
Corrected Argument of Latitude Rate 

 
ṙk = Ȧ(1-e cos(Ek)) + A e sin(Ek) Ėk  +  

2(crscos(2ɸk) - crc sin (2ɸk)) v̇k 

 
Corrected Radius Rate for CNAV 

 
Ω̇k = Ω̇ - Ω̇e 

 
Longitude of Ascending Node Rate 

 
ẋ𝑘𝑘′  = ṙk cos uk – rk u̇k sin uk 

 
In- plane x velocity  

 
�̇�𝑦𝑘𝑘′  = ṙk sin uk + rk u̇k cos uk 

 
In- plane y velocity 

 
�̇�𝑥k = -𝑥𝑥𝑘𝑘′  Ω̇k sin Ωk + �̇�𝑥𝑘𝑘′ cos Ωk - �̇�𝑦𝑘𝑘′  sin Ωk cos ik   

-𝑦𝑦𝑘𝑘′ (Ω̇k cos Ωk cos ik - (dik / dt) sin Ωk sin ik) 

 
 
Earth- Fixed x velocity (m/s) 
 

 
�̇�𝑦k = 𝑥𝑥𝑘𝑘′  Ω̇k cos Ωk + �̇�𝑥𝑘𝑘′ sin Ωk + �̇�𝑦𝑘𝑘′  cos Ωk cos ik   

-𝑦𝑦𝑘𝑘′ (Ω̇k sin Ωk cos ik + (dik / dt) cos Ωk sin ik) 

 
 
Earth- Fixed y velocity (m/s) 

 
�̇�𝑧k = �̇�𝑦𝑘𝑘′  sin ik + 𝑦𝑦𝑘𝑘′  (dik / dt) cos ik 

 

 
Earth- Fixed z velocity (m/s) 
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IS705-256 : 
 

Section Number : 
20.3.3.2.3.0-1 

WAS : 
The algorithms defined in paragraph 20.3.3.3.3.1 of IS-GPS-200 allow all users to correct the code phase time received 
from the SV with respect to both SV code phase offset and relativistic effects.  However, since the SV clock corrections of 
equations in paragraph 20.3.3.3.3.1 of IS-GPS-200 are estimated by the CS using dual frequency L1 and L2 P(Y) code 
measurements, the single-frequency L5 user and the dual-frequency L1 and L5, and L2 and L5 users must apply 
additional terms to the SV clock corrections equations.  These terms are described in paragraph 20.3.3.3.1. 

Redlines : 
The algorithms defined in paragraph 20.3.3.3.3.1 of IS-GPS-200 allow all users to correct the code phase time received 
from the SV with respect to both SV code phase offset and relativistic effects.  However, since the SV clock corrections of 
equations in paragraph 20.3.3.3.3.1 of IS-GPS-200 are estimated by the CS using dual frequency L1 and L2 P(Y) code 
measurements, the single-frequency L5 user and the dual-frequency L1 and L5, and L2 and L5 users must apply 
additional terms to the SV clock corrections equations.  These terms are described in paragraph 20.3.3.3.1. Refer to IS-
GPS-200, Section 20.3.3.3.3.1 for optional first and second derivative of the SV clock correction equation. 

IS : 
The algorithms defined in paragraph 20.3.3.3.3.1 of IS-GPS-200 allow all users to correct the code phase time received 
from the SV with respect to both SV code phase offset and relativistic effects.  However, since the SV clock corrections of 
equations in paragraph 20.3.3.3.3.1 of IS-GPS-200 are estimated by the CS using dual frequency L1 and L2 P(Y) code 
measurements, the single-frequency L5 user and the dual-frequency L1 and L5 users must apply additional terms to the 
SV clock corrections equations.  These terms are described in paragraph 20.3.3.3.1. Refer to IS-GPS-200, Section 
20.3.3.3.3.1 for optional first and second derivative of the SV clock correction equation. 
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IS705-265 : 
 

Section Number : 
20.3.3.2.4.0-8 

WAS : 
For each URANED0 index (N), users may compute a nominal URANED0 value (X) as given by: 

      • If the value of N is 6 or less, but more than -16, X = 2(1 + N/2), 

      • If the value of N is 6 or more, but less than 15, X = 2(N - 2), 

      • N = -16 or N = 15 shall indicate the absence of an accuracy prediction and shall advise the standard positioning 
service user to use that SV at his own risk. 

For N = 1, 3, and 5, X should be rounded to 2.8, 5.7, and 11.3 meters, respectively. 

The nominal URANED0 value (X) shall be suitable for use as a conservative prediction of the RMS NED range errors for 
accuracy-related purposes in the pseudorange domain (e.g., measurement de-weighting RAIM, FOM computations).  
Integrity properties of the IAURANED are specified with respect to the scaled (multiplied by either 4.42 or 5.73 as 
appropriate) upper bound values of the URANED0 index, URANED1 index, and URANED2 index (see 20.3.3.1.1). 

URANED0 accounts for zeroth order SIS contributions to user range error which include, but are not limited to, the 
following: LSB representation/truncation error; the net effect of clock correction polynomial error and code phase error 
in the transmitted signal for single-frequency L5 users who correct the code phase as described in Section 20.3.3.3.1.1.1; 
the net effect of clock parameter, code phase, and inter-signal correction error for dual-frequency L1 C/A/L5 and L2C/L5 
users who correct for group delay and ionospheric effects as described in Section 20.3.3.3.1.2; radial ephemeris error; 
anisotropic antenna errors; and signal deformation error.  URANED does not account for user range contributions due to 
the inaccuracy of the broadcast ionospheric data parameters used in the single-frequency ionospheric model or for 
other atmospheric effects. 

Redlines : 
For each URANED0 index (N), users may compute a nominal URANED0 value (X) as given by: 

      • If the value of N is 6 or less, but more than -16, X = 2(1 + N/2), 

      • If the value of N is 6 or more, but less than 15, X = 2(N - 2), 

      • N = -16 or N = 15 shall indicate the absence of an accuracy prediction and shall advise the standard positioning 
service user to use that SV at his own risk. 

For N = 1, 3, and 5, X should be rounded to 2.8, 5.7, and 11.3 meters, respectively. 

The nominal URANED0 value (X) shall be suitable for use as a conservative prediction of the RMS NED range errors for 
accuracy-related purposes in the pseudorange domain (e.g., measurement de-weighting RAIM, FOM computations).  
Integrity properties of the IAURANED are specified with respect to the scaled (multiplied by either 4.42 or 5.73 as 
appropriate) upper bound values of the URANED0 index, URANED1 index, and URANED2 index (see 20.3.3.1.1). 

URANED0 accounts for zeroth order SIS contributions to user range error which include, but are not limited to, the 
following: LSB representation/truncation error; the net effect of clock correction polynomial error and code phase error 
in the transmitted signal for single-frequency L5 users who correct the code phase as described in Section 20.3.3.3.1.1.1; 
the net effect of clock parameter, code phase, and inter-signal correction error for dual-frequency L1 C/A/L5 and L2C/L5 
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users who correct for group delay and ionospheric effects as described in Section 20.3.3.3.1.2; radial ephemeris error; 
anisotropic antenna errors; and signal deformation error.  URANED does not account for user range contributions due to 
the inaccuracy of the broadcast ionospheric data parameters used in the single-frequency ionospheric model or for 
other atmospheric effects. 

IS : 
For each URANED0 index (N), users may compute a nominal URANED0 value (X) as given by: 

      • If the value of N is 6 or less, but more than -16, X = 2(1 + N/2), 

      • If the value of N is 6 or more, but less than 15, X = 2(N - 2), 

      • N = -16 or N = 15 shall indicate the absence of an accuracy prediction and shall advise the standard positioning 
service user to use that SV at his own risk. 

For N = 1, 3, and 5, X should be rounded to 2.8, 5.7, and 11.3 meters, respectively. 

The nominal URANED0 value (X) shall be suitable for use as a conservative prediction of the RMS NED range errors for 
accuracy-related purposes in the pseudorange domain (e.g., measurement de-weighting RAIM, FOM computations).  
Integrity properties of the IAURANED are specified with respect to the scaled (multiplied by either 4.42 or 5.73 as 
appropriate) upper bound values of the URANED0 index, URANED1 index, and URANED2 index (see 20.3.3.1.1). 

URANED0 accounts for zeroth order SIS contributions to user range error which include, but are not limited to, the 
following: LSB representation/truncation error; the net effect of clock correction polynomial error and code phase error 
in the transmitted signal for single-frequency L5 users who correct the code phase as described in Section 20.3.3.3.1.1.1; 
the net effect of clock parameter, code phase, and inter-signal correction error for dual-frequency L1 C/A/L5 users who 
correct for group delay and ionospheric effects as described in Section 20.3.3.3.1.2; radial ephemeris error; anisotropic 
antenna errors; and signal deformation error.  URANED does not account for user range contributions due to the 
inaccuracy of the broadcast ionospheric data parameters used in the single-frequency ionospheric model or for other 
atmospheric effects. 
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IS705-274 : 
 

Section Number : 
20.3.3.3.1.2.0-1 

WAS : 
The group delay differential correction terms, TGD, ISCL5I5 and ISCL5Q5, for the benefit of single frequency L5-I5 and L5-Q5 
users and dual frequency L1/L5 users are contained in bits 128 through 140 and 167 through 192 of message type 30 
(see Figure 20-3 for complete bit allocation).  The bit lengths, scale factors, ranges, and units of these parameters are 
given in Table 20-IV.  The bit string of “1000000000000” shall indicate that the group delay value is not available.  The 
related algorithms are given in paragraphs 20.3.3.3.1.2.1, 20.3.3.3.1.2.2, and 20.3.3.3.1.2.3. 

Redlines : 
The group delay differential correction terms, TGD, ISCL5I5 and ISCL5Q5, for the benefit of single frequency L5-I5 and L5-
Q5 users and dual frequency L1/L5 users are contained in bits 128 through 140 and 167 through 192 of message type 30 
(see Figure 20-3 for complete bit allocation).  The bit lengths, scale factors, ranges, and units of these parameters are 
given in Table 20-IV.  The bit string of “1000000000000” shall indicate that the group delay value is not available.  The 
related algorithms are given in paragraphs 20.3.3.3.1.2.1, 20.3.3.3.1.2.2, and 20.3.3.3.1.2.3. 

IS : 
The group delay differential correction terms, TGD, ISCL5I5 and ISCL5Q5, for the benefit of single frequency L5-I5 and L5-Q5 
users and dual frequency L1/L5 users are contained in bits 128 through 140 and 167 through 192 of message type 30 
(see Figure 20-3 for complete bit allocation).  The bit lengths, scale factors, ranges, and units of these parameters are 
given in Table 20-IV.  The related algorithms are given in paragraphs 20.3.3.3.1.2.1, 20.3.3.3.1.2.2, and 20.3.3.3.1.2.3. 
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IS705-290 : 
 

Section Number : 
20.3.3.3.1.4.0-2 

WAS : 
 

CLOCK  
CORRECTION  
POLYNOMIAL 

TROPOSPHERIC 
 MODEL 

IONOSPHERIC 
 MODEL 

FILTER AND  
COORDINATE 
 CONVERTER 

ESTIMATE OF SV  
TRANSMISSION TIME 

Tiono 

USER POSITION, 
 VELOCITY and  
TIME (CLOCK BIAS) 

- RANGE DATA FROM  
OTHER SATELLITES 
- CALIBRATION DATA 
- AUXILIARY SENSOR 

USER CLOCK BIAS 

PSEUDORANGE 
 DIVIDED BY THE 
 SPEED OF LIGHT 

PATH DELAY 
- GEOMETRIC 
- TROPOSPHERIC 
- IONOSPHERIC* 

GPS TIME 

GPS TIME 

CODE PHASE OFFSET 
- TRUE SV CLOCK EFFECTS 
- EQUIPMENT GROUP DELAY  
DIFFERENTIAL EFFECTS 
- RELATIVISTIC EFFECTS 

 * SINGLE FREQUENCY AND DUAL 
    FREQUENCY (L1/L5 AND L2/L5) 
    USERS 

** DUAL FREQUENCY USERS ONLY 

αn, βn 

Ttropo 

TGD*, ISCL1C/A**, ISCL2C**,  ISCL5I5* , ISCL5Q5* 

∆tr 

∆tSV 

af0, af1, af2, toc 
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IS : 
 

 
 

 

 

 

 

 

  

CLOCK  
CORRECTION  
POLYNOMIAL 

TROPOSPHERIC 
 MODEL 

IONOSPHERIC 
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 DIVIDED BY THE 
 SPEED OF LIGHT 

PATH DELAY 
- GEOMETRIC 
- TROPOSPHERIC 
- IONOSPHERIC* 

GPS TIME 

GPS TIME 

CODE PHASE OFFSET 
- TRUE SV CLOCK EFFECTS 

- EQUIPMENT GROUP 
DELAY  
DIFFERENTIAL EFFECTS 

- RELATIVISTIC EFFECTS 

 * SINGLE FREQUENCY AND DUAL 
    FREQUENCY (L1/L5) and  (L2/L5) USERS 

** DUAL FREQUENCY USERS ONLY 

αn, βn 

Ttropo 

TGD*, ISCL1C/A**, ISCL2C**,  ISCL5I5* , ISCL5Q5* 

∆tr 

∆tSV 

af0, af1, af2, toc 
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TIME (CLOCK BIAS) 
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OTHER SATELLITES 
- CALIBRATION DATA 
- AUXILIARY SENSOR USER CLOCK BIAS 

PSEUDORANGE 
 DIVIDED BY THE 
 SPEED OF LIGHT 

PATH DELAY 
- GEOMETRIC 
- TROPOSPHERIC 
- IONOSPHERIC* 

GPS TIME 

GPS TIME 

CODE PHASE OFFSET 
- TRUE SV CLOCK EFFECTS 

- EQUIPMENT GROUP 
DELAY  
DIFFERENTIAL EFFECTS 

- RELATIVISTIC EFFECTS 

 * SINGLE FREQUENCY AND DUAL 
    FREQUENCY (L1/L5) USERS 

** DUAL FREQUENCY USERS ONLY 

αn, βn 

Ttropo 

TGD*, ISCL1C/A**, ISCL2C**,  ISCL5I5* , ISCL5Q5* 

∆tr 

∆tSV 

af0, af1, af2, toc 
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IS705-331 : 
 

Section Number : 
20.3.3.6.2.0-1 

WAS : 
Message type 33 includes:  (1) the parameters needed to relate GPS Time to UTC (USNO), and (2) notice to the user 
regarding the scheduled future or recent past (relative to CNAV message upload) value of the delta time due to leap 
seconds (∆tLSF), together with the week number (WNLSF) and the day number (DN) at the end of which the leap second 
becomes effective.  Information required to use these parameters to calculate (and define) tUTC is in paragraph 
20.3.3.5.2.4 of IS-GPS-200 except the following definition of ∆tUTC shall be used. 

 
 ∆tUTC = ∆tLS + A0-n + A1-n (tE - tot + 604800 (WN - WNot)) + A2-n (tE - tot + 604800 (WN - WNot))2 seconds 

Redlines : 
Message type 33 includes:   (1) the parameters needed to relate GPS Time to UTC (USNO), and (2) notice to the user 
regarding the scheduled future or recent past (relative to CNAV message upload) value of the delta time due to leap 
seconds (∆tLSF), together with the GPS week number (WNLSF) and the GPS day number (DN) atnear the end of which the 
leap second∆tLSF becomes effective.   Information required to use these parameters to calculate (and define) tUTC is in 
paragraph 20.3.3.5.2.4 of IS-GPS-200 except the following definition of ∆tUTC shall be used.  

 

 ∆tUTC = ∆tLS + A0-n + A1-n (tE - tot + 604800 (WN - WNot)) + A2-n (tE - tot + 604800 (WN - WNot))2 seconds 

IS : 
Message type 33 includes:  (1) the parameters needed to relate GPS Time to UTC (USNO), and (2) notice to the user 
regarding the scheduled future or recent past (relative to CNAV message upload) value of the delta time due to leap 
seconds (∆tLSF), together with the GPS week number (WNLSF) and the GPS day number (DN) near the end of which ∆tLSF 
becomes effective.  Information required to use these parameters to calculate (and define) tUTC is in paragraph 
20.3.3.5.2.4 of IS-GPS-200 except the following definition of ∆tUTC shall be used.  

 

 
 ∆tUTC = ∆tLS + A0-n + A1-n (tE - tot + 604800 (WN - WNot)) + A2-n (tE - tot + 604800 (WN - WNot))2 seconds 

 


