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Abstract: The user range accuracy index (URAI) serves as an indicator of the integrity of positioning service systems,
providing satellite availability information while also reflecting the accuracy of satellite orbit and clock corrections. This paper
initially utilized the user range accuracy (URA) information broadcasted alongside orbit corrections in the BDS-3 B2b precise
point positioning (B2b-PPP) service for positioning stochastic model establishment and evaluation. Statistical analysis
demonstrated the relatively poor accuracy of URA broadcasted by BDS-3 B2b itself. Therefore, this study re-estimated the B2b
URA parameters using multiple global navegation satellite system (GNSS)stations distributed in China and surrounding areas as
monitoring stations. Positioning verification showed that refined URA significantly enhanced B2b-PPP service performance: using
refined URA as part of the positioning stochastic model results in a 18.9% and 14.5% reduction in convergence time for dynamic

and static positioning modes, respectively, and an improvement of 11.2% and 8.9% in post-convergence positioning accuracy.
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Building upon this, the paper further proposed a refined URA broadcast method integrated with BDS short message communication

(SMC) system. By utilizing practical short message communication devices, the study analyzed the impact of existing short

message communication efficiency on the performance of refined URA.

Keywords: BeiDou-3 global navigation satellite system (BDS-3); B2b precise point positioning (B2b-PPP); user range

accuracy (URA); positioning stochastic model; BDS short message communication (SMC)
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