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Abstract: For Global Navigation Satellite System (GNSS), user range accuracy (URA) plays an
important role as an integrity parameter reflecting the quality of satellite clock and orbit products. A total
of 60 days of MGEX (multi-GNSS experiment) station observations and broadcast ephemeris data in
January(quiet ionospheric period) and May (active ionospheric period) in the year of 2024 are selected
respectively,and the user range error (URE) and URA of the four major systems of BDS (BeiDou
Navigation Satellite System) , GPS(Global Positioning System) , GLONASS(GLObal NAvigation Satellite
System) ,and Galileo are analyzed by eliminating unhealthy satellites and roughness. The results show that:
Galileo satellite has the smallest URE, the RMS(root mean square) is 0.24 m,the URA is 0.28 m,and the
full operational capability (FOC) satellite equipped with a hydrogen clock has the best performance. The
RMS of the GPS satellite’” URE is 0.78 m and the URA is 0.69 m,with the latest III-A satellites showing
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the best performance. Significant variations in URE are observed among different GPS satellite types.For
BDS satellites, the RMS of URE is 0.81 m and the URA is 0.73 m,where BDS-3 satellites show improved
accuracy and greater stability compared to BDS-2. There are interstellar differences in URE of satellites
with different types of BDS orbits.URE of GLONASS satellite is the largest,with the RMS of 1.43 m,and

the URA is 1.23 m.
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