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Effect of ionosphere dispersion on the navigation signal receiving

XIAO Zhibin, LIU Yingxiang, TANG Xiaomei, WANG Feixue
(Satellite Navigation Engineering Research Center, National University of Defense Technology, Changsha 410073, China)

Abstract; Ionosphere is a typical dispersive medium, which may cause frequency depended delay to navigation signal. In the practical

applications, the ionosphere delay between signals at different frequencies is considered only, while the effect of ionosphere dispersion on the

receiving for a single navigation signal is usually ignored. A module was established to analyze the effect of ionosphere dispersion. Base on this

module, the effect of ionosphere dispersion on some typical wide-band navigation signals was analyzed, such as BPSK(10), BOC(14,2), AItBOC

(15,10) signals. The analysis results indicate that the effect on BPSK(10) signal can be ignored, but some correlation loss and carrier phase

tracking error will be introduced into the track of high order BOC signals, such as BOC(14,2) signal and AItBOC(15,10) signal, and the

correlation loss and carrier phase tacking error of AItBOC(15,10) can be 1.4dB and 0. 185 cycles separately.
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Fig.1 Contrast of ionosphere phase response
and its 2 order Taylor series
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Fig.2  Approximately error of ionosphere phase

response using 2 order Taylor series
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Fig.3 Non-coherent early-late estimator
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Fig.4 Carrier phase track structure
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Fig.5 Simulation frame
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Fig.6 Correlation loss arouse by ionosphere dispersion
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