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[XLV-20] Study on DC-Offset Cancellation in a Direct Conversion
Receiver
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Direct-conversion receivers often suffer from a DC-offset that is a by-product of the
direct conversion process to baseband. In general, a basic approach to reduce the
DC-offset is to do simple average of the baseband signal and remove the DC by
subtracting the average. However, this gives rise to a residual DC offset which degrades
the performance when the receiver adopts the coding schemes with high coding rates
such as 8-PSK. Therefore, more advanced methods should be additionally required for
better performance. While the training sequences are basically designed to have good
auto—correlation properties to facilitate the channel estimation, they may be not good for
the simultaneous estimation of the channel response and the DC-offset. Also the DC
offset compensation under a bad condition does not give good results due to the
estimation error. Correspondingly, the proposed scheme employs the two important points.
First, the training sequence codes are divided into two groups by MSE(Mean Squared
Errors) for estimating the channel taps and then SNR calculated from each group is
compared to predefined threshold to do fine DC-offset estimation. Next, ON/OFF module
is applied for preventing performance degradation by large estimation error under severe
channel conditions. The simulation results of the proposed scheme shows good
performances compared to the existing algorithm. As a result, this scheme is surely
applicable to the receiver design in many communications systems.
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