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Stability Analysis of BDS-3 Satellite Differential Code Bias and Its Impacts
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Abstract: Objectives: Differential code bias (DCB) is one of the important factors affecting the accuracy of
ionospheric monitoring and high—precision positioning. The establishment of DCB correction model is of
great significance for high—precision positioning. Methods: Aiming at the problem that the BDS-3 satellite
clock time references of broadcast ephemeris and precise ephemeris are not uniform, firstly, we introduce
the DCB estimation methods of Chinese Academy of Sciences (CAS) and German Aerospace Center
(DLR), and give the accuracy evaluation and analysis results of some DCB products. Secondly, the DCB
correction models of BDS-3 single—frequency and dual-frequency standard point positioning (SPP), dual-
frequency precise point positioning (PPP) are proposed. Finally, both SPP and PPP experiments are carried
out with different schemes by using five-day measured data of the multi-GNSS experiments (MGEX) sta-
tions. Results: The results show that the MGEX DCB products have high stability. And the accuracies of
single-frequency and dual-frequency SPP are increased by 48%—85% and 71%—91% after using DCB
correction, respectively. The convergence time of dual-frequency static PPP is reduced by 56 %—83% af-

ter using DCB correction. Conclusions: It can be concluded that the satellite DCB correction can improve
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the SPP positioning accuracy and reduce the PPP convergence time.

Key words: BDS-3 satellite; differential code bias; standard point positioning; precise point positioning;

stability analysis
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Fig.1 CAS and DLR C2I-C61 DCB Daily Solutions and the Number of Satellites for Calculating
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Fig.3 Comparison of DCB Stability for
Different Satellite Type
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Fig.6 Dual-Frequency SPP Positioning Results of
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PSP

F2 AEMEM BN SPPEMIEE /m

Tab.2 Positioning Accuracy of Single-Frequency SPP for Different Frequency/m
by B1I Ble B2a
E N U E N U E N U
AL IEDCB 3.028 3.946 8.147 2.746 3.622 7.489 2.161 2.150 4.787
YIEDCB 0.500 0.677 1.874 0.414 0.567 1.728 0.510 0.846 2.446
N 83.5 82.8 77.0 84.9 84.3 76.9 76.4 60.7 48.9
®3 FREAE BN SPP E (L5 E
Tab.3 Positioning Accuracy of Dual-Frequency SPP for Different Combination
RUIEDCB/m % iE DCB/m PR/
HAWR
E N U E N U E N U
B11/B31 7.341 7.149 9.324 0.939 1.128 2.679 87.2 84.2 71.3
B1I/B2a 6.748 6.465 9.039 0.747 0.864 2.202 88.9 86.6 75.6
Ble/B3I 7.151 7.055 9.253 0.714 0.881 2.013 90.0 87.5 78.2
Blc/B2a 6.210 6.442 9.443 0.567 0.687 1.716 90.9 89.3 81.8
42 HEPPPER A 2 B 22 M1 LS min BRGS0 BUTE ™ dh AL O i

e BRI SPP A [R] B 52 56 H50 9 Fn S 08 48, B
2 PPP 19 Ab P 5w S >R BT K 22 & A 1 30 s

25 R I IGS 4@ Bt 4 R 2 SCHF el IE {8, H 8 2 SR
K 0 B R A A B X )2 AE IR R ] Saas-
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Fig.7 Mean Convergence Time of Dual-Frequency

Static PPP for Different Combinations
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