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Abstract: The Signal-In-Space (SIS) quality affects directly the user performance of Global Navigation Satellite
System (GNSS). Unlike BDS-2, the BDS-3 satellites not only broadcast old signals, but also broadcast new
signals such as B1C and B2a at the same time. The signal structure of BDS-3 with multi-frequency, multi-
signal and multi-component is more complex than BDS-2, which is a great challenge to signal quality control of
BDS-3 satellites. By the end of 2018, 18 BDS-3 satellites were successfully launched and the BDS-3 preliminary
system is completed to provide global services. It is necessary to evaluate the signal quality of BDS-3.
Traditional signal quality assessment methods focus on the qualitative assessment of a single item, but lacks
systematic and quantitative analysis results for the complex signal structure of BDS-3. Based on the Interface
Control Document (ICD) of BDS, this paper studies the influence of different parameter configurations on the
evaluation results from the aspects of power characteristics, frequency characteristics, time characteristics,
correlation characteristics and signal consistency, and forms a set of quantitative evaluation methods for new
modulations and multi-frequency, multi-component signals. Based on the signal quality assessment system with
40-meter aperture antenna, 18 MEO satellites of BDS-3 preliminary system were monitored, and the signal

quality of BDS-3 satellites were comprehensively and quantitatively evaluated for the first time. The results
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show that, signal qualities of BDS-3 satellites are good, and the 18 MEOs have a good consistency, which can

meet the requirements of ICD and GNSS users. The evaluation methods can be also used to quantitatively

evaluate the signal quality of other satellites.
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B2a 0.052 0.024 0.055 0.057 0.052 0.059 0.055 0.032 0.038

=7 HEXBRESITLER(AB) < 8 SHILIRE D HTLER (ns)

{55%& Bl1Cp Bl1Cd BIC B2ad B2ap B2a {E5& Bl1Cd BlCpa BICp' B1Cp® B2ad B2ap
N ~0.32 003 023 005 005 0.05 M1 0.005 0.006 0164 0.138 0.158 0.167
btz 014 011 013 001 001  0.02 M2 0148 0132 0107 0.142 0.069 0.074

o015 M3 0.117  0.067  0.019  0.075 0.097 0.128

Z 010 M4 0.052  0.007  0.056 0.021 0.080 0.080

4 0.05 M5 0111  0.060 0273 0.186 0.076 0.174

f\i 0 M6 0.053  0.012  0.083  0.097 0.090 0.084

Eg —0.05 M7 0.140  0.148  0.073  0.070 0.078 0.075

*:*«Ij 7212 M8 0052 011 0122 0112 0.029 0.024

« 70:20 M9 0.005 0.062 0134 0.100 0.188 0.182

0 01 02 03 04 05 M10 0126 0120 0.138 0.064 0.128 0.049

WAL (chips) Mi1 0111 0168  0.036  0.029 0026 0.027

9 B1Cd SHiZ it fifi M12 0053 0.005 0138 0.113 0.044 0.134

20 : M13 0050 0.046 0277 0183 0.119 0.128

Z 15 pe e | RREREEEEEEEE M14 0096 0.051 0164 0.083 0.065 0.075

ﬁg “: ””””” ”””””””” M15 0167 0.156 0177  0.092 0.135 0.142
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:% o b | 77777777777 777777 M18 0073 0011 0148 0132 0.103 0.088
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# 11 ES—HMMRLER (us)

B1Cd-B1Cp B2ad-B2ap
Fon= s s

B8 inti B8 bR 2
M1 2.26x10*  0.076 9.9x10° 0.013
M2 6.90x10°  0.070 3.70x10°  0.012
M3 2.03x10*  0.079 6.74x10°  0.015
M4 3.14x10*  0.076 3.65x10°  0.016
M5 5.40x10°  0.071 1.43x107  0.014
M6 2.09x10%  0.083 1.25x10°  0.013
M7 5.30x10°  0.089 1.82x10°  0.013
M8 1.16x10*  0.082 1.62x10°  0.014
M9 2.60x10*  0.098 9.06x10°  0.013
M10 5.20x10°  0.098 7.99x10°  0.013
MI11 1.30x10°  0.085 8.59x10°  0.013
M12 8.20x10°  0.072 8.64x10°  0.015
M13 1.15%x10™"  0.081 5.67x10°  0.012
M14 1.37x10%  0.083 3.77x10°  0.013
MI15 1.98x10%  0.098 7.98x10°  0.018
M16 7.70x10°  0.090 1L77x10°  0.014
M17 1.93x10%  0.076 3.67x10°  0.013
M18 4.08x10%  0.070 2.44x10°  0.012
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M17
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0.107
0.018
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0.112
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0.164
0.055
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0.018
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0.095
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0.141
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0.055
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0.139
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3.390
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2.914
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-0.013 2.607
0.031 3.276
0.006 2.301
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0.012 2.145
0.015 2.939
0.054 2.244
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0.069 2.467
0.021 2.255
0.128 2.663
-0.041 2.727
-0.036 2.678

0.031 2.292
0.055 2.486
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-0.033
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2.576
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2.256
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