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In high-speed mobile OFDM communication systems, receiving characteris-

tics degrade significantly due to time variation of the channel properties. One

solution is to rotate a circular array antenna so as to decrease the speed of

receiving antenna relative to the ground. When the vehicle speed changes,

the rotating antenna needs to keep the optimum rotation speed. To solve this

problem, we proposed a control method of the rotating antenna. The steepest

descent method based on the MSE of the demodulation output before and after

of the vehicle speed changes is adopted to update the rotation speed. However,

performance of this method is dropped since MSE behaves in an erratic char-

acteristics by noise and fading. In this paper, we propose a new method to

control rotation speed using a moving average filter. Simulation results show

the effectiveness of the proposed method.
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1 The receiving section of rotating antenna

2 Receiver structure with rotating circular array antenna

2. OFDM
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4 The receiving model of a vehicle with rotating antenna
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1 Simulation parameters
Carrier frequency(fc) 473.142 MHz

Modulation 64QAM

Number of subcarriers(N) 5617

Symbol duration( 1

f0
) 1008 µs

Guard interval(Tg) 126 µs

Sub-carrier spacing(f0) 0.992 kHz

Number of antennas(n) 18

2 Propagation model of GSM Typical Urban Area
Path Number 1 2 3 4 5 6

Delay [µs] -0.2 0 0.3 1.4 2.1 4.8

Power [dB] -3 0 -2 -6 -8 -10

5 BER vs. Rotation speed, v = 100[km/h]
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6 Proposed frame constructions

7 MSE vs. Rotation speed, v = 100[km/h], C/N = 40[dB]
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8 MSE after a moving average filtering
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9 Receiver structure to control rotation speed (Proposed method)
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10 Rotation speed vs. Number of frames,

µ = 0.1, 0.5, 1, n = 18, C/N = 40[dB]
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11 Rotation speed vs. Number of frames,

µ = 2, 15, n = 18, C/N = 40[dB]
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12 Rotation speed vs. Number of frames,

µ = 3, n = 18, C/N = 40[dB]
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