
 

 

Dogo Rangsang Research Journal                                                        UGC Care Group I Journal 

ISSN : 2347-7180                                                                                              Vol-11 Issue-01 - 2021  

Page | 353                                                                                            Copyright @ 2021 Authors 

AN INTELLEGENCE SYSTEM FOR OFDM WITH SUBCARRIER POWER 

MOBULATION ANS STBC TO IMPROVE SYSTEM PERFORMANCE: A Review 

 

Amit Kumar Verma, M. Tech Scholar, Department of Electronics & Communication Engineering, Goel 

Institute of Technology & Management, Lucknow, India. 

 

Ravi Jaiswal, Assistant Professor, Department of Electronics & Communication Engineering, Goel 

Institute of Technology & Management, Lucknow, India 

Shreeom Mishra, Assistant Professor, Department of Electronics & Communication Engineering, IET, Dr. 

RML Awadh University, Ayodhya, India 

 

Abstract: Orthogonal frequency-division multiplexing (OFDM) is a method of encoding digital data 

on multiple carrier frequencies. OFDM has developed into a popular scheme for wideband digital 

communication, whether wireless or over copper wires, used in applications such as digital television 

and audio Broadcasting, wireless networks, power line networks, and 4G mobile Communications. The 

transmit signals in an OFDM system can have high peak values in the time domain since many 

subcarrier components are added  via an IFFT operation. Therefore, OFDM systems are known to 

have a high PAPR (Peak -to-Average Power Ratio), compared with single-carrier systems. In fact, the 

high PAPR is one of the most detrimental aspects in the OFDM system, as it decreases the SQNR 

(Signal -to-Quantization Noise Ratio) of ADC (Analog-to-Digital Converter) and DAC (Digital- to-

Analog Converter)sub-carrier power modulation (SPM), Space Time Block coding (STBC), Artificial 

Neural Networks (ANN)while degrading g the efficiency of the power amplifier in thetransmitter. 
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1. Introduction 

The PAPR is the relation between the maximum power of a sample in a given OFDM transmit symbol 

divided by the average power of that OFDM symbol. PAPR occurs when in a multicarrier system the 

different sub-carriers are out of phase with each other. At each instant they are different with respect to 

each other at different phase values. When all the points achieve the maximum value simultaneously; this 

will cause the output envelope to suddenly shoot up which causes a 'peak' in the output envelope. Due to 

presence of large number of independently modulated subcarriers in an OFDM system, the peak value of 

the system can be very high as compared to the average of the whole system. This ratio of the peak to 

average power value is termed as Peak-to Average PowerRatio. 

 

As demand of high transmission rate is increasing day by day parallel transmission using multi-carrier is 

becoming a need of hour and OFDM is a promising candidate for various application such as Wireless 

Local area Networks (WLAN), Digital Video Broadcast (DVB), Digital Audio Broadcast (DAB), 4-G 

pertaining to its high band-width efficiency and its immunity towards ISI and delay spread [11], [12], 

[13]. OFDM avoids ISI problem by sending many low speed transmissions simultaneously with addition 

of cyclic prefix. However high peak to average power ratio is a major problem associated with OFDM 

system, this leads to increased complexity of analog to digital converter ,digital to analog converter and 

reduced efficiency of the RF power amplifiers. The transmit signals in an OFDM system can have high 

peak values in the time domain since many subcarrier components are added via an IFFT operation. 

Therefore, OFDM systems are known to have a high PAPR (Peak-to-Average Power Ratio), compared 

with single-carrier systems [14],[15]. 

 

When high PAPR OFDM signal pass through a nonlinear device such high power amplifiers (HPA), it 

causes the out-of-band radiation that affects signals in adjacent bands, and in-band distortions that result 

in rotation, attenuation, and offset on the received signal. So a large back-off in input OFDM power is 
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required to force the operation in linear region of HPA. Such HPA with large dynamic range are quite 

expensive and increase overall cost of the system. By reducing PAPR we reduce the overall cost as well as 

complexity of various components in the OFDM system. 

 

The amount of PAPR reduction is proportional to the number of phase weighting factor. If the number of 

phase weighting factor is large, the number of parallel addition processor and the number of phase 

weighting factor sequences are searched to find the optimum combination of phase weighting factors will 

be increased incorporating huge complexity in the system. Then we cannot assume that the candidate 

signals are independent in PTS. The correlation among candidate signals deteriorates the PAPR reduction 

performance in PTS. The correlation among candidate signals is governed by two factors-one is the sub-

block partition style as described in [6] and the other is the value of phase weighing factor set. So it is 

possible to alter these two factors to produce candidate signals with diminished correlation, so as to 

prevent degradation of the PAPR reduction performance. 

 

2. Introduction to OFDM 

Orthogonal frequency division multiplexing (OFDM) is a widely used modulation and multiplexing 

technology, which has become the basis of many telecommunications standards including wireless local 

area networks (LANs), digital terrestrial television (DTT) and digital radio broadcasting in much of the 

world[1]. 

 

In the past, as well as in the present, the OFDM is referred in the literature as Multi-carrier, Multi-tone 

and Fourier Transform. The OFDM concept is based on spreading the data to be transmitted over a large 

number of carriers, each being modulated at a low rate. The carriers are made orthogonal to each other by 

appropriately choosing the frequency spacing between them. 

 

A multicarrier system, such as FDM divides the total available bandwidth in the spectrum into sub-bands 

for multiple carriers to transmit in parallel. It combines a large number of low data rate carriers to 

construct a composite high data rate communication system [2]. Orthogonality gives the carriers a valid 

reason to be closely spaced with overlapping without ICI. With the increase of communications 

technology, the demand for higher data rate services such as multimedia, voice, and data over both wired 

and wireless links is also increased. New modulation schemes are required to transfer the large amount of 

data which existing techniques cannot support. These techniques must be able to provide high data rate, 

allowable Bit Error Rate (BER), and maximum delay. Orthogonal Frequency Division Multiplexing 

(OFDM) is one of them. OFDM has been used for Digital Audio Broadcasting (DAB) and Digital Video 

Broadcasting (DVB) in Europe and for Asymmetric Digital Subscriber Line (ADSL) high data rate wired 

links. OFDM has also been standardized as the physical layer for the wireless networking standard 

HIPERLAN2 in Europe and as the IEEE 802.11a, g standard in the US, promising raw data rates of 

between 6 and54Mbps[3]. 

 

Orthogonal Frequency Division Multiplexing (OFDM) is a digital transmission Method developed to meet 

the increasing demand for higher data rates in communications which can be used in both wired and 

wireless environments. 

 

3. Advantages of OFDM 

OFDM has several advantages over single carrier modulation systems and these make it a viable 

alternative for CDMA in future wireless networks. In this section, I will discuss some of these advantages. 

OFDM is highly immune to multipath delay spread that causes inter-symbol interference in wireless 

channels. Since the symbol duration is made larger (by converting a high data rate signal into N low rate 

signals), the effect of delay spread is reduced by the same factor. Also by introducing the concepts of 

guard time and cyclic extension, the effects of inter-symbol interference (ISI) and inter-carrier 
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interference (ICI) can be removed completely[20]. 

 

Immunity to frequency selective fading channels: 

 

If the channel undergoes frequency selective fading, then complex equalization techniques are required at 

the receiver for single carrier modulation techniques. But in the case of OFDM the available bandwidth is 

split among many orthogonal narrowly spaced sub-carriers. Thus the available channel bandwidth is 

converted into many narrow flat- fading sub-channels. Hence it can be assumed that the subcarriers 

experience flat fading only, though the channel gain/phase associated with the sub-carriers may vary. 

 

In the receiver, each sub-carrier just needs to be weighted according to the channel gain/phase 

encountered by it. Even if some sub-carriers are completely lost due to fading, proper coding and 

interleaving at the transmitter can recover the user data[20]. 

 

4. PAPR ReductionTechniques 

Many methods have been suggested to reduce PAPR over the year [11]. PAPR reduction techniques vary 

according to the requirement of the system and are dependent on various factors such as PAPR Spectral 

efficiency, reduction capacity, increase in transmit signal power, loss in data rate, complexity of 

computation and increase in the bit-error rate (BER) at the receiver end are various factors which are 

taken into account before adopting a PAPR reduction technique of the system. Many techniques have 

been suggested for PAPR reduction, with different levels of success and complexity. Lot of techniques 

presents for the reduction of this PAPR [12] These techniques are divided into two groups - signal 

scrambling techniques and signal distortion techniques which are givenbelow: 

 

1. Signal Scrambling Techniques 

 
 Block CodingTechniques 
 Block Coding Scheme with ErrorCorrection 
 Selected Mapping(SLM) 
 Partial Transmit Sequence(PTS) 
 InterleavingTechnique 
 Tone Reservation(TR) 
 Tone Injection (TI) 

 

2. Signal DistortionTechniques 

 
 PeakWindowing 
 EnvelopeScaling 
 Peak ReductionCarrier 
 Clipping andFiltering 

 

5.Conclusion 

The demand for high data rate wireless communication has been increasing drastically over the last 

decade. One way to transmit this high data rate information is to employ well known conventional single 

carrier systems. Since the transmission bandwidth is much larger than the coherence bandwidth of the 

channel, highly complex equalizers are needed at the receiver for accurately recovering the transmitted 

information. 

 

The current implementations of OFDM do not  fully exploit the capabilities of OFDM. There are still 

several avenues which can be explored to reduce the peak-to- power ratio (PAPR) of OFDM signal. The 

PAPR performance of existing ICI cancellation schemes is either same or worse than normal OFDM 
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signal. Therefore, the necessity to reduce the PAPR of normal OFDM signal and OFDM signal obtained 

from ICI cancellation schemes has been a prime motivating factor for this paper. 
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