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ABSTRACT

The aim of this research is to highlight the advantages and
disadvantages of the Orthogonal Frequency Division Multiplexing with
Index Modulation (OFDM-IM) communication technology, compared to the
traditional OFDM communication technology in terms of spectral efficiency,
power efficiency and the bit error rate (BER) in the received data. In the
OFDM-IM system, a limited number of sub-carriers is activated and used to
send data, instead of using all the sub-carriers as in traditional OFDM
system. This leads to saving in the transmission power. The OFDM-IM
system, also send data by the distribution pattern of the active sub-carriers in
addition to the data transmitted through the active sub-carriers. In order to
evaluate and compare the performance of a traditional OFDM and OFDM-
IM, they are simulated using MATLAB and tested in various operation
conditions. In the implementation of OFDM-IM system, the lookup table
method is used to generate the distribution patterns of the active subcarriers,
and two methods to detect these patterns were used, namely, the maximum
power and the maximum likelihood detection. However, the latter is more
complicated than the former method, but it gives slightly better BER
performance than the first method. The BER performance of the OFDM and
OFDM-IM is tested under the conditions of AWGN channel and Rayleigh
multi-path fading channel with different Doppler shift to express the case of
a relative movement between transmitter and receiver in different speeds.
Moreover, two policies for the power distribution of the inactive sub-carriers
in the transmitter of the OFDM-IM system are used. The first is the Power
Saving Policy (PSP) which uses only half of the power required by the
equivalent OFDM system. The second is the Power Reallocation Policy

(PRP) which uses power equal to the that of the OFDM system.
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