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Table 1. The standard error model: L1 C/A. 

 

Source 
Position 

Error 
(1σ ) 

Time 
Error 
(1σ ) 

Ephemeris 2.5 m 8.3 ns 
Satellite Clock 1.5 m 5.0 ns 
Ionosphere 7 m 23.3 ns 
Troposphere 0.7 m 2.3 ns 
Multipath 1.2 m 4.0 ns 
Receiver Noise 1.5 m 5.0 ns 
Total 7.85 m 26.16 ns 
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Table 2. A Model I GPS receiver  
(receives only GPS). 

No. of 
Samples (N) 

UTC – GPS 
Time (ns) 

1σ  
(ns) 

5113 –136.92 51.58 
5538 19.31 70.88 
86847 –129.11 57.47 
10105 –113.31 40.22 
52670 –71.73 46.65 
79908 –74.47 51.90 
58278 –71.65 48.08 
55872 –70.65 52.23 
57363 –81.76 55.52 
49815 –103.43 53.80 

 
 
Table 3. A Model II GPS receiver (receives both GPS 

and GLONASS). 
 

Mode 
No. of 

Samples 
(N) 

UTC – GPS 
Time  
(ns) 

1σ  
(ns) 

4064 1830.67 19.63 
1432 1775.33 13.17 
3818 1771.69 21.44 

63385 1733.96 37.36 
88516 1757.31 46.68 
3894 1790.77 21.36 

GPS 

2675 1812.74 14.91 
988 1216.1 22.69 
4113 1242.95 66.63 
926 1181.88 09.95 

GLONASS 

2445 1175.13 08.13 
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Table 4. GPS Schedule No. 49 (November 2, 2007). 
 

Hawaii Australia India 
Start Start Start Class PRN 

h m 
Connects Class PRN 

h m 
Connects Class PRN 

h m 
Connects 

38 31 0 10 I CC 19 0 42 SAF 38 31 0 10 H 
D4 31 0 26 I AC 03 1 14 I D4 31 0 26 H 
34 06 0 58 WNA,EA,ENA AD 03 1 30 I A0 23 0 42 ME,EA,E 
35 06 1 14 WNA,EA,ENA AE 03 1 46 I,EA A4 20 0 58 SAF 
34 07 1 30 WNA,EA,ENA AC 19 2 2 I AC 03 1 14 A 
D4 06 2 2 WNA,ENA, CC 11 2 18 SAF AD 03 1 30 A 
D5 06 2 18 WNA,ENA, 3C 31 2 34 H,EA AE 03 1 46 A,EA 
3C 31 2 34 A,EA AD 19 2 50 I,EA AC 19 2 2 A 
35 07 3 6 WNA,ENA 3C 22 3 22 H A0 13 2 18 ME,EA,E 
3C 22 3 22 A CC 20 3 38 SAF F1 03 2 34 I 
D6 06 4 10 WNA,ENA,SAM CD 20 4 10 SAF AD 19 2 50 A,EA 
34 18 4 42 WNA,ENA 3C 16 5 30 H A0 25 3 6 ME,EA,E 
3C 16 5 30 A CC 13 6 2 SAF A1 25 3 22 ME,EA,E 
34 22 6 18 WNA,ENA CD 13 6 18 SAF A0 27 3 38 ME,EA,E 
38 11 7 22 I D4 13 6 34 SAF A1 27 3 54 ME,EA,E 
3C 20 7 38 A,EA AC 25 6 50 I A2 27 4 10 ME,EA,E 
80 03 7 54 WNA,A 3C 20 7 38 H,EA F1 13 4 26 I 
34 31 8 10 WNA,ENA,SAM 80 03 7 54 WNA,H A0 08 4 42 ME,EA,E 
35 31 8 26 WNA,ENA,SAM AC 28 9 14 I,EA F1 08 4 58 I 
D4 31 8 42 WNA,ENA,SAM 3C 23 9 46 H,EA A1 08 5 14 ME,EA,E 
3C 23 9 46 A,EA 3C 17 11 6 H,EA A2 08 5 30 ME,EA,E 
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Table 5. The capabilities of GPS timing by various techniques. 

Technique 
Timing 

Uncertainty 
1σ  

Method I 
(Direct Access) 

 < 30 ns 

Single-Channel <10 ns 
Multi-Channel < 5 ns 

Method II 
(Common View) 

Carrier-Phase < 500 ps 
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APPLICATION FOR AN URSI RADIOSCIENTIST
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