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GPS carrier tracking loop
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Abstract: The performance optimization of narrowband interference is discussed in view of two
problems: the randomness of Global Positioning System(GPS) satellite signal and the cost of interference
engineering. Firstly, on how to offset the randomness of satellite signals, the interference effects of
different interference positions of single-frequency signals and narrow band Linear Frequency
Modulation(LFM) signal bandwidth settings on GPS receivers are simulated and analyzed. Secondly, on
how to reduce the cost of interference engineering, the method of replacing single interference with
multiple interference is used for experimental analysis. The simulation results show that the interference
uncertainty caused by the randomness of satellite signals can be eliminated to a certain extent by using the
optimal interference position or the uniform and random distribution in the GPS signal bandwidth, and the
total cost of interference can be reduced by replacing single signal with multiple signals.
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Fig.1 Carrier loop of digital GPS receiver
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Tablel Simulation model parameters
modulation mode pseudo-random code Doppler shift/tHz  pseudo code rate/M IF rate/M noise bandwidth/Hz coherent integral time/ms
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Fig.2 Effect of single frequency interference in GPS signal bandwidth
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Fig.3 Carrier phase error under signal frequency interference at different positions
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Fig.4 Effect of narrowband interference in GPS signal bandwidth
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Fig.5 Carrier phase error under narrowband interference with different bandwidths
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Fig.6 Carrier phase error under narrowband interference with different positions
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