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A code acquisition algorithm for weak CDMA2000 1x EVDO signal
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Abstract: Aiming at acquiring accurately the CDMA2000 1x EVDO(Evolution-Data Optimized)
uplink spread code under weak signal conditions, a joint acquisition algorithm based on short time
correlation Fast Fourier Transform(FFT) and differential coherent accumulation is proposed. Firstly, the
short time correlation and FFT algorithm is adopted to estimate the Doppler frequency offset accurately;
the correlation peak is obtained by differential coherent accumulation of demodulated signal based on the
frequency offset estimated value. Then by setting the adaptive decision threshold and accumulation length,
the higher probabilities of detection are obtained; the acquisition sensitivity and computation complexity
of the proposed algorithm are compared with that of the coherent accumulation algorithm. Finally, based
on the measured data, simulation is performed and the results show that the acquisition sensitivity of the
proposed algorithm is improved by about 1.5 dB than that of the coherent accumulation algorithm, and the
computation complexity is lowered.
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Fig.1 FFT acquisition algorithm based on CDMA2000 1x EVDO uplink signal
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Fig.2 Short time correlation FFT acquisition algorithm based on CDMA2000 1x EVDO uplink signal
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Tablel Procedure of joint acquisition algorithm
procedure of joint acquisition algorithm

Input: Maximum differential coherent length- m
Measured EVDO data collected by monitoring station from 200 m away - S(t)

Local spread code(length: 32 768 chips), divided into two parts: I and Q

Start:
for I=1,2,---m do

Stepl: Collects the complete cycle measured data, adopts the short time correlation acquisition algorithm (Fig.2), and calculates the
current threshold Th, according to the formula (10).

Step2: Makes threshold decision. If the correlation value is larger than Th,, then acquisition succeeds, outputs the frequency offset and
code offset; otherwise retains the frequency offset estimated value and turns to step3.

Step3: Adopts FFT acquisition algorithm(Fig.1) to calculate the correlation value based on the frequency offset estimated value from
step2, estimates the correlation result.

Step4: Stores the correlation result into the ROM, and adopts the differential coherent accumulation(Fig.3), and calculate the current
threshold Th; according to the formula (10).

Step5: Makes threshold decision. If the accumulation correlation value is larger than Th,, then acquisition succeeds, outputs the frequency
offset and code offset; otherwise turns to next circulation.
end for
Output: Doppler frequency offset and code offset.
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Table2 Comparison of algorithm acquisition time and computational complexity

Algorithm complex multiplication complex addition run time/s
coherent accumulation algorithm 8.364x10" 5.505%10" 13.06
proposed algorithm 4.482x10"! 6.249x10"! 10.03
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