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Assessment of long-term BDS signal-in-space
range error and its improvement
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Abstract; The accuracies of Beidou broadcast ephemeris from June 1, 2015 to June 30, 2018 are
evaluated by using post-processing precision orbit and clock products. The reference alignment prob-
lem of performance evaluation of the Beidou navigation satellite system(BDS) is discussed, and the
long-term variation trend of orbit and clock difference is statistically analyzed. Statistical results show
that the accuracy of signal-in-space range of BDS has been increasing year by year. The Beidou
broadcast ephemeris made strategic adjustments around January 17, 2017, and the radial errors of
different satellites have a non-zero mean deviation. The analysis shows that the radial deviation
achieves the self-consistent relationship between radial errors and satellite clock errors parameters,
which greatly improves the accuracy of signal-in-space range of BDS. In addition, BDS updated the
broadcast ephemeris TGD ( time group delay) parameters on July 22, 2017, which improved the ac-
curacy of clock errors. To assess the effect of signal-in-space range error improvement, point positio-
ning at four MGEX stations was performed. Results show that the positioning accuracies are improved
by about 41% , 49% and 39% in N,E, U, respectively. The statistical results in the first half of 2018
show that the SISRE inclined geosynchronous orbit(1GSO) satellite of BDS is the highest, better than
0.8 m, followed by geostationary orbit( GEO) and medium earth orbit( MEQO) satellites, about 1 m.
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