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WE A IJER % ARDSS (Radio Determination Satellite Service) 7 £ & i 2. S — KM FEEKEI T
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RDSSAR 4 A 2 G 2 M B {5 SR FI #9047 T R AR 2. A g a4 T H WS 5 RE T, RDSSI BE £ | & 45 A Fu
W 7= % 77 E R IR Z 8, AR T HERARETRENARE. & T # 2 ERNSS (Radio Navigation Satellite
Service) # fir # [ BT RDSS T & IE % & S AR 4 89 1F UL & &, RDSS % 4% % &6 4% (XA FIRDSS B2 52 i GEO
., VLM 4 B RNSSH S E & i (R 1B, X E vk —F 047 T X AEFIUT, (UF FIRDSSHIEE # 17 GEO & #L # 4% .
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RNSS (Radio Navigation Satellite Service), [FF] 3%
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Figure 1 (Color online) The RDSS receiver noise distribution of
BDS-3.
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Figure 2 (Color online) Ranging residuals of GEO satellite orbit
determination only with RDSS in May 2nd—4th, 2020.
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10 Sat 59: R-0.25 m, 7-2.92 m, N-0.51 m
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Figure 3 (Color online) Precision of orbit determination and predic-
tion only with RDSS in May 2nd—4th, 2020. (a) PRN59; (b) PRN60.
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Table 1 Precision of orbit determination and prediction

BS ZMR (m) YIAIT (m) L8N (m)
SEHN 0.48 7.16 0.55
PRNS59
Tk 0.25 7.50 0.46
TEH 0.35 1.08 0.75
PRN60
Tk 0.39 1.59 0.44
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Table 2 Comparison between positioning error with RDSS orbit and RNSS orbit
X =T RDSSHLIE [ 52 1R % FETRNSSHUIE [ 58 o152 2
FHP A E
A (m) JE1A (m) A (m) Jer (m)

et 8.13 2.07 5.66 1.85
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Precision analysis of BDS-3 GEO satellite orbit determination
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Providing communication and navigation services simultaneously using the radio determination service system (RDSS)
is one of the significant and unique features of the Beidou navigation satellite system (BDS). In order to further enhance
the service capabilities and ensure the service robustness, the RDSS system of BDS-3 has been significantly improved
from system architecture to signal system. In this study, error characteristics of the RDSS with a new signal system are
analyzed considering both measurement model and observation noise. Then, the results are compared with those of the
BDS-2 system. It is found that in order to avoid the failure of the RDSS navigation service during the radio navigation
satellite service load breakdown, the RDSS system needs to have independent orbit determination ability. Furthermore,
precision of the GEO orbit determination is analyzed when only the RDSS is employed. Analyzing the measured data
reveals that the orbit determination accuracy would be better than 10 m, where positioning and timing accuracy can meet
the service requirements.

RDSS, GEO, orbit determination
PACS: 95.10.Eg, 91.10.Fc, 91.10.Sp
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