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ABSTRACT

This paper proposes an efficient scheme to track a time variant channel induced by multi-path Rayleigh
fading in mobile MIMO-OFDM systems with null sub-carriers. The proposed adaptive channel tracking scheme
removes in the frequency domain the interfering signals of the other transmit (Tx) antennas by using a predicted
channel frequency response before starting the channel estimation. Time domain channel estimation is then
performed to reduce the additive white Gaussian noise (AWGN). The simulation results show that the proposed
method is better than the conventional channel tracking method (3] in time varying channel environments. At a
Doppler frequency of 300 Hz and bit error rates (BER) of 10-3, signal-to—noise power ratio (Eb/NO) gains of
about 2.5 dB are achieved relative to the conventional channel tracking method (3]). At a Doppler frequency of

600 Hz, the performance difference between the proposed method and conventional one becomes much larger.
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I 2. The simulation parameters

The number of path

Multi-path Rayleigh fading channel (3-ray)

Modulation in sub-carrier QPSK
Doppler Frequency 300 Hz and 600 Hz
Number of Tx and Rx antennas 2x2
Number of total sub-carriers 64
FFT/IFFT size 64
OFDM symbol rate 25 ksps
Symbol period 40 usec

Detection Method

Viterbi Maximum Likelihood Method

The number of sub-carrier used

52

The length of channel response

10 samples

Carrier frequency

2.4 GHz

F 3. Mean power and arrival time for each path

Mean power of 3-ray Arrival time of 3-ray
Tx Ant. #1 - Rx Ant. #1 0, 10, 20 (dB) 0, 2, 8 (samples)
Tx Ant. #2 - Rx Ant. #1 0, 10, 15 (dB) 0, 1, 5 (samples)
Tx Ant. #1 - Rx Ant. #2 0, 5, 20 (dB) 0, 1, 7 (samples)
Tx Ant. #2 - Rx Ant. #2 0, 5, 10 (dB) 0, 3, 7 (samples)
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