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MC-CDMA system and MIMO system have been attracting attention as broadband wireless transmission system.  This paper 

deals with new adaptive transmission control of MC-CDMA in MIMO system.  This paper proposes the multi-code multiplexing 

control to achieve the high quality and high throughput transmission.  In the proposed system, the link quality estimation based on 

pseudo error is employed to estimate the bit error rate (BER) accurately over frequency-selective fading channel.  The pseudo error 

method is effective to estimate the BER which depends on not only the noise but also the inter-code interference.  The simulation 

result shows that the proposed system is useful for high quality and high throughput transmission.   
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Fig.1. MIMO system. 
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Fig.2. Measurement method of pseudo bit error rate. 
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(a) Configuration of multi-carrier MIMO system 

 

IFFT 

GI 

Insert 

IFFT Transmit 

Weighting 
Transmit 

Weighting 

IFFT GI 

Insert 

Antenna #1

Antenna #2

Subcarrier Signal

Input 
RF Signal Output

Channel #1 

Channe l #2 

GI 

Insert 

Transmit 

Weighting 
Receive 

Weighting 

FFT GI 

Remove 

Antenna #1

Antenna #2

Subcarrier Signal

Output 
RF Signal input

Channel #1 

Channel #2 

 
(b) Transmitter and receiver configuration 

Fig.5. System configurations. 
 

Table 1. Simulation parameters. 

Modulation QPSK 

MC-CDMA 64 subcarrier,  48 symbol packet, 

100 k symbol/sec transmission rate 

MIMO 2x2 antenna, multi-carrier MIMO, 

Eigen-mode transmission, 

Propagation Quasi-static fading in packet duration, 

Non-coherent fading between packet, 

Delay time=1 sample,  DUR=0,3,6,12 [dB],

 

Fig.4. Generation of pseudo error. 
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Fig.7. Average BER versus PBER. (DUR : 6[dB]) 
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Fig.6. Average BER versus PBER over AWGN. 
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Fig.10. Transmission characteristic in frequency-selective fading. 
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Fig.12. Transmission characteristics in frequency- 

selective fading when number of multiplexing is 
varied. 
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Fig.11. Transmission characteristics in frequency- 

selective fading when DUR is varied. 
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