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GPS :  𝑃1,𝑘
𝐺 = 𝐷1

𝐺 + 𝑇1
𝐺 + 𝐼1,𝑘

𝐺 +𝑀1,𝑘,𝑚
𝐺 + 𝑐. 𝛿𝑡1

(𝐺)
− 𝛿𝑡𝐺 + 𝑑1 − 𝑑𝐺 + 𝜖1,𝑘,𝑚

𝐺

Galileo : 𝑃1,𝑘
𝐸 = 𝐷1

𝐸 + 𝑇1
𝐸 + 𝐼1,𝑘

𝐸 +𝑀1,𝑘,𝑚
𝐸 + 𝑐. 𝛿𝑡1

(𝐸)
− 𝛿𝑡𝐸 + 𝑑1 − 𝑑𝐸 + 𝜖1,𝑘,𝑚

𝐸

+ 𝒄. (𝜹𝑡1
(𝐸)

− 𝜹𝑮𝑮𝑻𝑶 − 𝜹𝒕𝑬)

𝑃1,𝑘
∗ 𝛿𝑡1: 

𝐷1
∗ 𝛿𝑡∗

𝑇1
∗ 𝑑1

𝐼1,𝑘
∗ 𝑑∗

𝑀1,𝑘,𝑚
∗ 𝜖1,𝑘,𝑚

∗

4

Galileo to GPS 
Time Offset 

= 
Different Time 

Systems 
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𝑃12,𝑘
𝐺 = 𝐷12

𝐺 + 𝛿𝑡12
(𝐺)

− 𝑑12
(𝐺)

+ 𝜖12,𝑘,𝑚
𝐺

𝑃12,𝑘
𝐸 = 𝐷12

𝐸 + 𝛿𝑡12
(𝐸)

− 𝑑12
(𝐸)

+ 𝜖12,𝑘,𝑚
𝐸



𝑃12,𝑘
𝐺𝐺 = 𝐷12

𝐺𝐺 + 𝜖12,𝑘,𝑚
𝐺𝐺

5

The GGTO 
term 

disappears

4 unknowns : 

X,
Y,
Z, 

Differential 
hardware delay 

between GPS and 
Galileo (ISB)Single reference satellite for all 

observations

𝑃12,𝑘
𝐺𝐸 = 𝐷12

𝐺𝐸 − 𝑑12
(𝐺𝐸)

+ 𝜖12,𝑘,𝑚
𝐺𝐸
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