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Fig. 6. PAPR distribution of OFDM/TDM.

performance of coded OFDM/TDM using MMSE-FDE as a
function of the peak transmit power with K as a parameter. We
consider the PAPR10% level, which the PAPR of OFDM/TDM
exceeds with a probability of 10%. PAPR10% is about 8.5, 7.2
and 5.7 dB for K=1, 16 and 64, respectively. It can be seen
from the figure that for turbo code the conventional OFDM
(K=1) gives the worst performance due to large PAPR. As K
increases the required peak-power (i.e., IBO) of OFDM/TDM
is reducing; for the average BER=10−4, IBO can be reduced
by about 1.3, 2.9 and 5.1 dB, compared to the conventional
OFDM, when K=4, 16 and 64, respectively as shown in Fig.
4. In the case of LDPC codes the performance improvement is
slightly larger in comparison with turbo coded performance.
We note here that the performance improvement presented
above is paid with lower spectral efficiency as presented in
the following section.

C. Channel Capacity Issue

The channel capacity in bps/Hz is illustrated in Fig. 8
as a function of the amplifier’s saturation power level Ps

normalized by the input signal power with K as a parameter
for Eb/N0=30 dB (for a low Eb/N0 the achievable capacity
is almost the same irrespective of K and the capacity trade-
off as a function of K cannot be observed). The capacity of
OFDM/TDM using MMSE-FDE is illustrated in Fig. 8 as
a function Ps for the average bit energy-to-AWGN power
spectrum density ratio Eb/N0 = 30 dB, where Eb/N0 =

TABLE I
PAPR COMPARISON BETWEEN OFDM/TDM AND CONVENTIONAL OFDM

Parameters Nc=256, Nm=Nc/K PAPR level (dB)

Conventional OFDM K=1, Nm=256 24.08

OFDM/TDM K=4 (16), Nm=64 (16) 18.06 (12.04)
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Fig. 7. BER vs. Peak Eb/N0.

0.5× (Es/N0)× (1+Ng/Nc). The figure shows that for lower
Ps (<8 dB) the performance of OFDM/TDM using MMSE-
FDE with K =4, 16 and 64 outperforms the conventional
OFDM (K = 1), while the best capacity is achieved with
SC-FDE (K = 256) payed by the lower signal bandwidth
occupancy. On the contrary, for higher Ps (>8 dB) the highest
capacity is achieved with the conventional OFDM (K = 1),
while the lowest is achieved with SC-FDE (K=256).

D. Channel Code Rate Issue

Here, the impact of different code rates on the BER per-
formance with K as a parameter is evaluated by computer
simulation. Figure 9 illustrates the BER performance as a
function of design parameter K for both turbo and LDPC


