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Abstract: Due to the distortions of the broadcasted satellite signals and the inconsistencies of parameter
settings for different receivers, the single difference or double difference of pseudo-ranges between two receivers
are different for two pair of different receivers. Bias inconsistencies will lead to adverse effects for pseudo-range-
based positioning applications. Pseudo-range biases can also hinder carrier-phase ambiguity resolution.
However, fewer articles deal with pseudo-range biases for BeiDou navigation satellite System (BDS). In order to
mitigate the impact of biases on BDS to the greatest extent, the generation mechanisms and characteristics of
pseudo-range biases are studied in detail firstly. Then based on this, experimental verification methods are
designed using Haoping Radio Observatory (HRO) of Chinese Academy of Sciences to observe BDS signals.
Pseudo-range biases of all visible BDS satellites are measured and evaluated with high accuracy, using the 40
meters dish antenna and modern equipment of HRO. Finally, some important parameters of BDS receivers,
such as the correlator spacing and front-end bandwidth, are suggested to mitigate the ranging errors and
positioning errors result from pseudo-range biases. The achievements of this paper can provide a worthy
reference for GNSS signal designers, GNSS monitoring and assessment and GNSS receiver designers.
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