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Fig. 8. Impact of Ps on capacity.

channel coding techniques. It can be seen from the figure that
the impact of K on the BER performance with different code
rates is not high for both channel encoders. We note here
that impact of different decoding strategies is not taken into
consideration and it is out of the scope of this work.

E. The Channel Frequency-selectivity Issue

As said earlier, the performance improvement of
OFDM/TDM is attributed to the frequency diversity effect
achieved by the MMSE-FDE. This suggests that the BER
performance depends on the channel frequency-selectivity.
The measure of the channel selectivity is the decay factor
β of the channel power delay profile. The dependency of
the achievable BER performance on β is shown in Fig. 10
for both turbo and LDPC encoders. As was expected, as β
becomes larger, the performance of OFDM/TDM with higher
K degrades for both encoders due to less frequency diversity
effect resulting from the weaker frequency-selectivity. It can
be also seen from the figure that in the case of LDPC channel
encoder the BER performance of OFDM/TDM is more stable
in comparison with the performance of turbo channel encoder.

F. Transmit Signal Bandwidth Issue

In this section, our focus is on the spectral efficiency
of the OFDM/TDM and conventional OFDM. The power
spectrum density (PSD) is computed over a sequence of 64,000
frames with J = 16 oversampled OFDM/TDM waveform
and averaged 106 times. Figure 11 illustrates the PSD of
OFDM/TDM (K=4 and 16) and conventional OFDM (K=1)
with the amplifier’s power saturation level Ps = 4 dB. It
can be seen from the figure that OFDM/TDM achieves a
lower spectral efficiency in comparison with the conventional
OFDM; the spectral efficiency decreases as K increases.
This is because OFDM/TDM signals have discontinuity in
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Fig. 9. BER vs. K.

their waveforms within the OFDM/TDM frame and cause a
higher order spectral spreading. However, a better PSD of
conventional OFDM is achieved at a cost of higher PAPR
and BER as discussed above.

V. CONCLUSION

In this paper, we have analyzed and discussed a trade-off
between the peak-power reduction, the channel capacity and
the spectrum efficiency for OFDM/TDM using MMSE-FDE
was presented. It was shown that the OFDM/TDM reduces the
peak-transmit power (i.e., IBO) for the same BER, but with
a slight increase in PSD in comparison with the conventional
OFDM. It was also shown that OFDM/TDM using MMSE-
FDE can be designed to achieve a higher capacity with a
lower PAPR in comparison with the conventional OFDM in
a nonlinear and frequency-selective fading channel. Hence,


