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Abstract— The signal consists of the frequency components 

and the modulation will be done before the signal is 

transmitted to the receiver and the reverse process of the 

modulation known as demodulation will be done at the 

receiver side. The signal which is received at the receiver 

must be equal to the signal transmitted at the transmitter. If 

the signal is not same then the signal will be retransmitted to 

the receiver. To avoid retransmission and the time delay, the 

signal must be transmitted with less error. Nowadays, the 

Orthogonal Frequency Division Multiplexing (OFDM) 

techniques are used to improve the efficiency of the signal. 

In this paper, the various techniques that used OFDM for the 

signal modulation is studied and analyzed to get the best 

technique for the transmission of the signal, so that the 

signal  received at the receiver will have less error 

performance, high diversity gain, high signal to noise ratio 

and high spectral efficiency. 
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I. INTRODUCTION 

The OFDM is a technique, used for multiple carrier 

modulation of the digital signal. It consists of multiple 

subcarriers and they are closely spaced with higher spectral 

efficiency. The techniques of OFDM depend on the 

frequency division multiplexing (FDD). FDD is the process 

of transmitting a large number of data streams over a same 

channel or medium. Every data streams will be modulated 

with multiple adjacent carriers and transmitted. The data on 

the parallel data streams will be transmitted using large 

number of orthogonal signals. An OFDM symbol contains 

52 orthogonal subcarriers and is modulated independently 

using quadrature amplitude modulation. The OFDM 

techniques are more efficient and it has high throughput 

while transmitting the signal. The frequency deviation of the 

modulated signal is known as modulation index. To increase 

the value of the modulation index of the signal, the signal 

should be transmitted with less error performance and 

increased signal to noise ratio. There are three types of 

modulation index and they are Amplitude modulation index, 

Frequency modulation index and Phase modulation index. 

The OFDM techniques are Linear Constellation Precoder 

(LCP-OFDM), Spatial modulation, GPQSM, Sequential 

Monte Carlo (SMC) theory, Index Modulation (IM) 

technology. 

II. LITERATURE SURVEY 

Pal K. Frenger et al (1999) [1] proposed a Parallel 

Combinatory–Orthogonal Frequency Division Multiplexing 

(PC–OFDM) system is projected and analyzed. The 

projected system selects at every image interval a subset of 

the accessible subcarriers, and also the designated 

subcarriers are modulated by points from Associate in 

Nursing M-PSK signal constellation. PC–OFDM systems 

will be designed to own lower Peak-to Average Power 

quantitative Relation (PAPR), higher information measure 

potency, and lower bit error chance on mathematician 

channels compared to ordinary OFDM systems. A little 

mapping procedure mistreatment the Johnson association, at 

the side of a footing formula for the PSK symbols, is 

projected. Smart analytical approximations of the Bit Error 

Rate for PreCoded–OFDM systems square measure derived 

for AWGN and Ricean fading channels. 

Zhiqiang Liu et al (2003) [2] proposed a linear 

constellation precoded OFDM for wireless transmissions 

over frequency-selective attenuation channels. Exploiting 

the correlation structure of subchannels and selecting system 

parameters properly, we tend to tend to initial perform 

associate optimum subcarrier grouping to divide the set of 

subchannels into subsets. At intervals each set, a linear 

constellation-specific precoder is then designed to maximize 

every diversity and cryptography gains. While greatly 

reducing the decryption complexness and simplifying the 

precoder design, subcarrier grouping allows the utmost 

doable diversity and cryptography gains. Additionally to 

reduced quality, the planned system guarantees image 

detectability no matter channel nulls, and does not reduce 

transmission rate. Analytic analysis and corroborating 

simulations reveal its performance deserves. 

Nghi H. Tran et al (2007) [3] proposed a general 

analysis of the realizable diversity and committal to writing 

gains of orthogonal frequency-division multiplexing systems 

mistreatment linear constellation precoding and subcarrier 

grouping over multipath weakening channels. It shows that 

the most diversity gain will be achieved with any subcarrier 

grouping theme, as long as its cluster size F isn't but the 

amount of effective resolvable ways L. For F ≥ L, the most 

committal to writing gain is achieved if F is associate 

mathematician number or associate number power of two. 

Otherwise, the realizable committal to writing gain 

approaches a minimum of seventieth of the most one. The 

analysis additionally proves the existence of a novel 

resolution for optimum subcarrier grouping to attain the 

maximum committal to writing gain once F = L. Simulation 

results support the analytical prediction on the variety and 

committal to writing gains. 

Miaowen Wen et al (2014) [4] proposed the 

electrical engineering of OFDM-IM with finite-alphabet 

input is analyzed from an information-theoretic perspective. 

supported the analytical expression, the optimum strategy in 

maximizing the electrical engineering of OFDM-IM is 

projected, which involves the optimum subcarrier grouping 

approach similarly because the optimal choice of the amount 

of active subcarriers. The analysis is done using Monte-

Carlo simulations. 

Binh T. Vo, Ha H. Nguyen et al (2015) [5] 

proposed a new transmission theme that employs Spatial 

Modulation (SM) for every cluster of subcarriers in OFDM. 

Specifically, OFDM symbols in every cluster square 
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measure skilled a precoder to maximize the range and 

committal to writing gains, whereas spatial modulation is 

applied in every cluster to convey a lot of information bits 

by antenna indices. Performance analysis and simulation 

results square measure dole out to demonstrate the 

prevalence of the proposed theme over a previously-

proposed combination of SM and OFDM. 

Ertugrul Basar (2016) [6] proposed shed light-

weight on the potential and implementation of IM 

techniques for MIMO and multi-carrier communications 

systems that square measure expected to be 2 of the key 

technologies for 5G systems. Specifically, we tend to 

specialize in 2 promising applications of IM: special 

modulation and orthogonal frequency-division multiplexing 

with IM, and discuss the recent advances and future analysis 

directions in IM technologies toward spectrum- and energy-

efficient 5G wireless networks. 

Jun Li, Miaowen Wen et al (2017) [7] proposed a 

completely unique theme, called Generalised Precoding 

power-assisted construction Spacial Modulation (GPQSM) 

that extends the traditional construction special modulation 

to the receiver facet. In GPQSM, special modulation works 

in each the in-phase and construction elements of the 

received signals, so conveyancing further info bits compared 

with conventional generalised pre-coding power-assisted 

spacial modulation (GPSM). The planned theme is general 

and may degenerate into the conventional multiple-input 

multiple-output (MIMO) theme. A closed-form edge on the 

typical bit error chance of GPQSM springs. Simulation 

results verify the theoretical analysis and show that GPQSM 

outperforms the traditional GPSM theme and MIMO theme 

underneath a similar spectral efficiency. 

Beixiong Zheng et al (2017) [8] proposed Multiple-

input multiple-output orthogonal frequency division 

multiplexing with index modulation (MIMO-OFDMIM), 

which provides a versatile trade-off between spectral 

potency and error performance is recently projected as a 

promising transmission technique for energy-efficient 5G 

wireless communications systems. However, owing to the 

dependence of subcarrier symbols inside every sub block 

and therefore the robust inter-channel interference, it is 

difficult to sight the transmitted knowledge effectively while 

imposing low process burden to the receiver. It tends to 

propose 2 kinds of low-complexity detectors primarily based 

on the consecutive Monte Carlo (SMC) theory for the 

detection of MIMO-OFDM-IM signals. The primary 

detector attracts samples independently at the subblock level 

whereas the second detector draws samples at the subcarrier 

level with additional reduced complexity. To fulfill the 

constraint of the subcarrier mixtures within every subblock, 

the second detector is additional in addition to a rigorously 

designed lawfulness examination technique. Attributed to 

the effectiveness of lawfulness examination and settled 

SMC sampling, each projected detectors win near-optimal 

error performance for the MIMO-OFDM-IM system. 

III. CONCLUSION 

The intension of this paper is to do the comparison and 

analysis between the various techniques that are used to 

transmit the signal from the transmitter using different 

OFDM techniques. These techniques provide improved 

spectral efficiency, diversity gain, and signal to noise ratio 

and produces better error performance. 
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