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IS705-313: 

Section Number : 

20.3.3.6.2 

WAS: 

UTC and GPS Time.   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.  

 

 

Redlines: 

UTC and GPS Time.   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) at near 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.  

 

IS: 

UTC and GPS Time.   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 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.  

 

Rationale:  

 

To clarify the time scale of WNLSF and DN so that user equipment does not misplace the timing of the leap second.  
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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, 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. 
 

Rationale : 

Adding references to the added SV clock correction equations for user clarifications. 
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IS705-274 : 

 

Section Number : 

20.3.3.3.3.1 

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 and L2/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 and L2/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 and L2/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. 

Rationale : 

20200605: It was determined to delete this statement in order to make the CNAV section consistent with LNAV. As LNAV 

does not check for unavailable group delay value.  
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IS705-1594 : 

 

Section Number : 

20.3.3.1.3.0-13 

WAS :  

Table 20-II part 3 

 

Element/Equation Description 

SV Velocity  

 

 Ėk = n/ (1 – e cos Ek) 

 

Eccentric Anomaly Rate 

 

v̇k = Ėk √1 − 𝑒2/(1 − 𝑒 cos 𝐸𝑘) 

 

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)  

 

Corrected Radius Rate 

 

Ω̇k = Ω̇ - Ω̇e 

 

Longitude of Ascending Node Rate 

 

ẋ𝑘
′  = ṙk cos uk – rk u̇k sin uk 

 

In- plane x velocity  

 

�̇�𝑘
′  = ṙk sin uk + rk u̇k cos uk 

 

In- plane y velocity 

 

�̇�k = -𝑥𝑘
′  Ω̇k sin Ωk + �̇�𝑘

′ cos Ωk – �̇�𝑘
′  sin Ωk cos ik  

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

 

 

Earth- Fixed x velocity (m/s) 

 

 

�̇�k = 𝑥𝑘
′  Ω̇k cos Ωk + �̇�𝑘

′ sin Ωk + �̇�𝑘
′  cos Ωk cos ik  

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

 

 

Earth- Fixed y velocity (m/s) 

 

�̇�k = �̇�𝑘
′  sin ik + 𝑦𝑘

′  (dik / dt) cos ik 

 

 

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

Table 20-II part 3 

Element/Equation Description 

SV Velocity  

 

 Ėk = n/ (1 – e cos Ek) 

 

Eccentric Anomaly Rate 

 

v̇k = Ėk √1 − 𝑒2/(1 − 𝑒 cos 𝐸𝑘) 

 

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 

 

ẋ𝑘
′  = ṙk cos uk – rk u̇k sin uk 

 

In- plane x velocity  

 

�̇�𝑘
′  = ṙk sin uk + rk u̇k cos uk 

 

In- plane y velocity 

 

�̇�k = -𝑥𝑘
′  Ω̇k sin Ωk + �̇�𝑘

′ cos Ωk – �̇�𝑘
′  sin Ωk cos ik  

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

 

 

Earth- Fixed x velocity (m/s) 

 

 

�̇�k = 𝑥𝑘
′  Ω̇k cos Ωk + �̇�𝑘

′ sin Ωk + �̇�𝑘
′  cos Ωk cos ik  

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

 

 

Earth- Fixed y velocity (m/s) 

 

�̇�k = �̇�𝑘
′  sin ik + 𝑦𝑘

′  (dik / dt) cos ik 

 

 

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

Table 30-II. Part 3 

Element/Equation Description 

SV Velocity  

 

 Ėk = n/ (1 – e cos Ek) 

 

Eccentric Anomaly Rate 

 

v̇k = Ėk √1 − 𝑒2/(1 − 𝑒 cos 𝐸𝑘) 

 

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 Rat 

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 

 

ẋ𝑘
′  = ṙk cos uk – rk u̇k sin uk 

 

In- plane x velocity  

 

�̇�𝑘
′  = ṙk sin uk + rk u̇k cos uk 

 

In- plane y velocity 

 

�̇�k = -𝑥𝑘
′  Ω̇k sin Ωk + �̇�𝑘

′ cos Ωk – �̇�𝑘
′  sin Ωk cos ik  

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

 

 

Earth- Fixed x velocity (m/s) 

 

 

�̇�k = 𝑥𝑘
′  Ω̇k cos Ωk + �̇�𝑘

′ sin Ωk + �̇�𝑘
′  cos Ωk cos ik  

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

 

 

Earth- Fixed y velocity (m/s) 

 

�̇�k = �̇�𝑘
′  sin ik + 𝑦𝑘

′  (dik / dt) cos ik 

 

 

Earth- Fixed z velocity (m/s) 

  

  

 
 

Rationale :  

The Corrected Radius Rate was found to be different between CNAV and LNAV by a stakeholder. Since the semi-major 

axis is time dependent for CNAV this equation needs to be added to IS200, IS705, and IS800. 


