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Figure 9.—Performance of a fading interference channel with 

and without adaptive power control. 

5.0 Conclusions 

This report has provided a performance analysis, in terms of 
bit error rate, of using the cooperative relaying mechanism for 
interference mitigation by using a more practical approach of 
constraining message passing to occur over physical channels 
with attenuation and delay effects. This analysis has shown that 
for small values of delay, the resulting effect on performance is 
enhanced over that of the case of no relaying. However, for 
values of greater than about 70 percent of the symbol period, 
the performance begins to degrade to the point of being worse 
than the no-relaying case. Increasing delay to beyond the 
symbol period results in ISI and further performance 
degradation. 

Additionally, results of this study have shown that having 
CSI at the cognitive transmitter allows for implementation of a 
power adaptation mechanism to enhance performance at the 
intended receiver, especially during periods of fading.  
The results show a slight increase in performance; however, this 
analysis used a very simple power adaptation scheme, of which 
a more sophisticated implementation would certainly provide 
further performance improvement. 

Follow-on efforts would expand the model to include 
multiple transmitters and multiple receivers with cognition on 
both the transmit and receive side of the channel. This could 
help determine whether cognition is more beneficial at the 
transmitter or the receiver. Also, a determination of the best 
cooperative paradigm for various channel considerations would 
be worthwhile as well. 
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