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Abstract

In this paper, a new analysis is proposed
for a rapid multi-stage code acquisition
system, named random-sample multi-stage
code acquisition (RS-MSCA) system, in the
presence of large frequency offset. The basic
idea of the RS-MSCA is to select the sample
instant at random at the beginning of each
MSCA stage to smooth over the effect of
increasing sample time error (i.e., time
difference between the center of chip
waveform and the sample time instant) due to
non-zero frequency offset. In the traditional
analysis methods, sample time error is
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always set to zero. In fact, the traditional
analyses are far from accurate when large
frequency offset is considered. In this paper,
the example analysis results show that the
RS-MSCA outperforms the traditional
MSCA by 4 dB under frequency offset 30
KHz and mean acquisition time 200 ms. The
difference of mean acquisition time between
RS-MSCA and its optimum solution (i.e.,
sample time error is always set to zero.) is
less than 1 dB. The accuracy of the analysis
method is validated by the computer
simulations. Finally, using the RS-MSCA the
adverse “curve-rising effect” is improved by
40 % with signal-to noise ratio, SNR, 0dB.
Keywords: Random-Sample Multi-Stage Code
Acquisition, Mean Acquisition Time, Frequency
Offset.
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