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Abstract - The information symbols in wireless 

communication systems are transmitted through a 

communication channel which is affected by many 

degradation factors like SNR, PSNR, and PAPR, BER. 

Besides fading and multipath effect of channel, transmitted 

symbols are significantly suffered from various noise 

effects. Proposed work introduces a brief literature survey 

report on the various degrading factors and their effect on 

information symbols and possible solution to optimize 

degradation of information and elimination of noise from 

received signal through wireless channel. To cope with 

this problem, many different transmission techniques are 

proposed over time. Currently, some of these techniques 

are actively under development. In this work, phase noise 

estimation problem is considered, particularly, for basic 

single carrier transmission systems. 

Keywords- SNR, BER, PAPR, multicarrier system, OFDM, 

Modulation, Fading. 

I. INTRODUCTION 

Toward the start of 90's, computerized communication 

encountered a quick development with the effect of the 

internet. From 1990 to 2009 the Internet developed from 

zero to two billion clients and remote versatile 

administrations developed from 10 million to 4.5 billion 

endorsers in 2009 around the world. This fast development 

of the Internet is starting the interest for higher speed 

Internet based administrations which is prompting 

development of broadband remote frameworks. In a brief 

timeframe, overall membership for broadband remote 

administrations came to more than 480 million. It's 

inescapable that these innovations, which were considered 

as extravagance in earlier years, are currently fundamental 

and essential. All in all, inside the most recent twenty 

years, communication propels have transformed us.  

Our lives are as yet changing as indicated by the turns of 

events and getting progressively subject to versatile 

communication. Additionally, client requests go past to 

straightforward discourse transmission to ''reach and share 

information all over the place and without fail". This 

interest has coordinated the fate of versatile and remote 

communications towards to offer types of assistance 

regardless of area with high information rates. To 

accomplish this objective, communication networks should 

be uphold wide scope of administrations which 

incorporates excellent voice, actually pictures, real time 

recordings and high information rate applications. Thusly, 

this is evident that, cutting edge communication 

frameworks will be characterized as a mix of Internet and 

Multimedia communications and remote versatile 

communications to accomplish high information rates and 

high inclusion simultaneously.  

In this universe of remote communication time, there is 

gigantic expansion sought after of range for huge 

information transmission over remote channel. Remote 

innovation is generally utilized worldwide and as yet 

developing. Remote innovation has helped in growing 

crafted by organizations outside office premises or in field. 

Individuals and business are starting to rely intensely upon 

remote administrations. Different points of interest of 

remote frameworks are simple establishment, ease, high 

limit, and least transmission misfortunes. These 

frameworks are truly hearty as there are no links in a 

remote framework, which can be devastated. The 

significant downsides of these organizations are security, 

restricted transfer speed and limit; which is a lot more 

modest than optical fiber. Nonetheless, this issue of 

restricted transfer speed and shortage of range had 

enormously managed by utilizing Multicarrier 

Communication (MC) rather than single carrier 

communication. Orthogonal Frequency Division 

Multiplexing (OFDM) is one of the multicarrier 

communication procedures which tackled the issue of 

transfer speed in remote channel by range covering of 

allotted carrier frequencies. OFDM communicates multiple 

images at the same time over a remote channel. Every 

image is tweaked by various subcarrier. In OFDM the 

subcarrier are picked so that they all are orthogonally 

isolated; yet are covered. This orthogonality causes 
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demodulators to demodulate the various images at 

beneficiary relating to that specific sub carrier.  

The significant preferred position of OFDM is its 

proficient usage of data transfer capacity by covering the 

sub carriers and invulnerability to multipath blurring in 

remote space. This is conceivable on the grounds that at 

recipient the signal is gotten from different ways it 

continued in remote channel.  

All remote advanced communication frameworks have a 

few practical squares like computerized communication 

frameworks as demonstrated in the figure 1.1. Regardless 

of whether a remote organization is confounded, the whole 

framework can be communicated as an assortment of 

connections which are transmitter, channel and collector.  

The primary capacity of the transmitter is, to get 

information from higher protocol layer and send them to 

recipient as electromagnetic waves. The significant pieces 

of the advanced area are encoding (source and channel 

individually) and modulation. The capacity of the source 

encoder is to speak to the information by bits in productive 

manner. Then again, channel encoder adds repetitive 

pieces to information which empower discovery and 

revision of transmission blunders in the collector. The 

modulator readies the information for remote channel by 

gathering and transforming to specific images or 

waveforms. The regulated signal is changed over into a 

delegate simple waveform by advanced to-simple 

converter (DAC) and upconverted to wanted radio 

frequency (RF) groups by a RF module. At that point this 

signal communicated as an electromagnetic wave by a 

radio wire. 

 

Figure 1.1 Digital Wireless Communication channel. 

II. SYSTEM MODEL 

A. Multicarrier Modulation (MCM) 

Multicarrier modulation (MCM) has received growing 

interest in the last few decades because of its ability in 

mitigating time dispersion of the multipath channels and 

efficiently using of the transmission bandwidth [6]. In 

multicarrier schemes, the data is modulated at relatively 

low data rates, about 0.1 of the coherence time and 

transmitted in parallel over several narrow subchannels 

which come from the division of the transmission 

bandwidth. The symbol time on each subchannel is 

extended N times, where N is the number of active 

subchannels. Hence, the channel dispersion does not 

introduce severe impairment as each subchannel 

experiences a flat response in frequency domain. An 

example of MCM systems is the OFDM which is a special 

case of the MCM technology where all the carriers are 

orthogonal. 

B. OFDM Scheme 

The OFDM is a multicarrier transmission technique that 

spreads the data symbols over orthogonal subcarriers with 

overlapped spectra. Since that time, the OFDM suffered 

from ISI problems until 1980 when the cyclic prefix (CP) 

was introduced by A. Peled and A. Ruiz to reduce the 

equalization complexity and avoid the problem of the ISI 

in OFDM systems. The CP is the last Ng samples of each 

OFDM symbol, must be no less than maximum access 

delay of the multipath channel, are appended to the 

beginning of the same OFDM symbol. The success of 

using the CP in the OFDM systems to mitigate the effects 

of the ISI encouraged communication engineers to 

consider the OFDM technology for practical applications. 

Consequently, in 1985, Cimini of Bell Labs proposed the 

OFDM technology for mobile communications. It follows 

that, in 1987, Alard and Lassalle considered the use of the 

OFDM transmission for broadcasting and for digital audio 

broadcasting (DAB) systems. Several years later, the 

success of DAB motivated the communication engineers to 

produce a digital video broadcasting (DVB) system. 

Regarding the application in wire-line communication, the 

pioneer was by Cioffi and others at Stanford [9] who 
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explored the potential of using the OFDM as a modulation 

scheme in discrete multi-tone (DMT) modulation and 

digital subcarrier loop (DSL) applications. Four years later, 

in 1995, the approach of using multiple input-multiple 

output (MIMO) to exploit the channel capacity was 

proposed Applications of the OFDM in optical 

communications have been developed over the last two 

decades being first proposed by Hui in 2001. 

 

Figure 2.1 Typical OFDM system block. 

Unlike the DFT-OFDM, the DCT-OFDM does not have 

circular convolution- multiplication property. 

Consequently, a CP as that one been applied to DFT- 

OFDM is inapplicable. One of the solutions was suggested 

by doubling the data; however, this sacrifices the 

bandwidth as half of the transmitted data are redundant 

data. Zero padding schemes is consider as one of the best 

solutions, it ensures symbol recovery regardless of channel 

zero locations and explore the full diversity of the OFDM 

signal. 

C. DCT-OFDM System Model  

The DCT-OFDM system block diagram is shown in Fig. 

2.1. The main difference between the DFT-OFDM and the 

DCT-OFDM systems is that, in the latter the IDCT/DCT is 

used for modulation/demodulation process instead of the 

IFFT/FFT. It can also be seeing from Fig. 2.1 that the zero-

padding guard interval is used instead of the CP in the case 

of the DFT-OFDM. 

III. PRIOR WORK  

Chang He, L. Zhang, J. Mao, Aijun Cao, P. Xiao and M. 

A. Imran,[1] The discrete cosine transform (DCT) based 

multicarrier framework is viewed as one of the 

corresponding multicarrier transmission methods for fifth 

Generation (5G) applications in not so distant future. By 

utilizing cosine premise as orthogonal capacities for 

multiplexing every genuine esteemed image with image 

time of T, it can diminish the base orthogonal frequency 

dispersing to 1/(2T) Hz, which is just 50% of that 

contrasted with discrete Fourier transform (DFT) based 

multicarrier frameworks. Basic to the ideal DCT-based 

framework plan that accomplishes obstruction free single-

tap balance, not just both prefix and postfix are required as 

symmetric augmentation of information block, yet 

additionally a supposed front-end pre-channel is 

fundamentally presented at the recipient side. Since the 

pre-separating measure is basically a period switched 

convolution for ceaseless sources of info, the yield signal-

to-noise ratio (SNR) for each subcarrier subsequent to 

sifting is improved. In this work, the effect of pre-sifting 

on the framework execution is examined as far as ergodic 

yield SNR per subcarrier. This is trailed by reformulated 

recognition standard where such sifting measure is mulled 

over. Mathematical outcomes show that under changed 

recognition standards, the proposed location calculations 

improve the general piece blunder rate (BER) execution 

adequately.  

A. Ijaz et al [2] The boundaries of actual layer radio casing 

for fifth generation (5G) portable cell frameworks are 

relied upon to be deftly designed to adapt to assorted 

prerequisites of various situations and administrations. 

This work presents an edge construction and plan, which is 

explicitly focusing on Internet of Things (IoT) 

arrangement in 5G remote correspondence frameworks. 

plan a reasonable radio numerology to help the regular 

attributes, that is, huge association thickness and little and 

http://www.shodhsangam.rkdf.ac.in/


SHODH SANGAM -- A RKDF University Journal of Science and Engineering 

 

ISSN No. 2581-5806          http://www.shodhsangam.rkdf.ac.in          Vol.-04, No.-01, Feb-2021, Page 27 

 
bursty parcel transmissions with the limitation of ease and 

low multifaceted nature operation of IoT gadgets. We 

additionally expand on the plan of boundaries for irregular 

access channel empowering gigantic association demands 

by IoT gadgets to help the necessary association thickness. 

The proposed configuration is approved by interface level 

reproduction results to show that the proposed numerology 

can adapt to handset blemishes and channel debilitations. 

Moreover, the outcomes are likewise introduced to show 

the effect of various estimations of gatekeeper band on 

framework execution utilizing diverse subcarrier 

dispersing sizes for information and irregular access 

channels, which show the viability of the chose waveform 

and watchman transmission capacity. At long last, present 

framework level reproduction results that approve the 

proposed plan under practical cell organizations and 

between cell impedance conditions.  

L. Zhang, A. Ijaz, P. Xiao, A. Quddus and R. Tafazolli,[3] 

To deftly uphold assorted correspondence necessities (e.g., 

throughput, idleness, monstrous association, and so forth) 

for the cutting edge remote interchanges, one practical 

arrangement is to isolate the framework transfer speed into 

a few assistance subbands, each for an alternate kind of 

administration. In such a multi-administration (MS) 

framework, each help has its ideal casing structure while 

the administrations are disengaged by subband sifting. In 

this work, a structure for multi-administration (MS) 

framework is set up dependent on subband filtered multi-

carrier (SFMC) modulation. Think about both single-rate 

(SR) and multi-rate (MR) signal handling as two 

distinctive MS-SFMC executions, each having diverse 

execution and computational multifaceted nature. By 

correlation, the SR framework beats the MR framework 

regarding execution while the MR framework has an 

altogether decreased computational intricacy than the SR 

framework. Mathematical outcomes show the viability of 

our examination and the proposed frameworks. These 

proposed SR and MR MS-SFMC frameworks give rules to 

cutting edge remote framework outline structure 

streamlining and calculation plan.  

L. Wen, R. Razavi, M. A. Imran and P. Xiao,[4] Low 

thickness signature orthogonal frequency division 

multiplexing (LDS-OFDM) and low thickness equality 

check (LDPC) codes are multiple entrance and forward 

blunder adjustment (FEC) procedures, individually. The 

two of them can be communicated by a bipartite chart. In 

this work, build a joint inadequate diagram consolidating 

the single charts of LDS-OFDM and LDPC codes, in 

particular joint meager diagram for OFDM (JSG-OFDM). 

In light of the diagram model, a low intricacy approach for 

joint multiuser recognition and FEC disentangling 

(JMUDD) is introduced. The iterative design of JSG-

OFDM collector is delineated and its extrinsic information 

transfer (EXIT) diagram is investigated. Moreover, plan 

rules for the joint inadequate diagram are determined 

through the EXIT graph examination. By offline 

enhancement of the joint meager chart, mathematical 

outcomes show that the JSG-OFDM achieves 1.5-1.8 dB 

execution improvement at cycle mistake rate (BER) of 10-

5 over comparative notable frameworks, for example, 

bunch orthogonal multi-carrier code division multiple 

entrance (GO-MC-CDMA), LDS-OFDM, and super 

organized LDS-OFDM.  

X. Wang, T. Wild, F. Schaich and S. ten Brink,[5] 

Universal Filtered Multi-Carrier (UFMC, a.k.a. UF-

OFDM) is a novel multi-carrier modulation strategy, 

which targets trading OFDM for cutting edge remote 

correspondence frameworks (5G). It is a speculation of 

OFDM and channel bank based multi-carrier (FBMC-

FMT), which joins the upsides of OFDM and FBMC while 

dodging its primary disadvantages. UFMC is demonstrated 

to be more hearty in loosened up synchronization 

conditions for example time-frequency misalignment 

contrasted with customary CP-OFDM frameworks. As 

needed in likely situations of 5G frameworks, UFMC is 

more proficient to help short uplink blasts interchanges. 

Without the addition of cyclic prefix, research the method 

and execution of pilot-helped direct assessment for UFMC 

in an uplink multi-client FDMA situation and show that 

practically a similar presentation as CP-OFDM can be 

accomplished regardless of the absence of cyclic prefix. If 

there should arise an occurrence of timing and frequency 

offset, UFMC shows its strength over CP-OFDM 

regarding image mistake rate (SER). Recreation results 

show that the blunder floor is diminished applying UFMC 

for thought about various sorts of channels.  

R. Razavi, P. Xiao and R. Tafazolli,[6] In this work, the 

limit of OFDM/OQAM with isotropic orthogonal transfer 

calculation (IOTA) beat forming is assessed through 

information hypothetical investigation. In the ordinary 

OFDM frameworks the inclusion of a cyclic prefix (CP) 

diminishes the framework's spectral efficiency. As an 

option in contrast to OFDM, channel bank based 

multicarrier frameworks embrace legitimate heartbeat 

forming with great time and frequency localisation 

properties to dodge obstruction and keep up orthogonality 

in genuine field among sub-carriers without the utilization 

of CP. assess the spectral efficiency of OFDM/OQAM 

frameworks with IOTA heartbeat molding in examination 

with customary OFDM/QAM frameworks, and our 

scientific model is additionally stretched out to acquire bits 

of knowledge into the impact of using the inherent 

impedance on the exhibition of our framework. Moreover, 

the spectral efficiency of OFDM/OQAM frameworks is 

investigated when the impact of between image and 

between carrier obstruction is thought of. 
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TABLE 1: SUMMARY OF LITERATURE SURVEY 

SR. 

No. 
Title Authors Year Methodology 

1 

Output SNR analysis and 

detection criteria for optimum 

DCT-based multicarrier system, 

Chang He, L. 

Zhang, J. Mao, 

Aijun Cao, P. 

Xiao and M. A. 

Imran, 

2016 

The effect of pre-sifting on the framework 

execution is broke down as far as ergodic yield 

SNR per subcarrier. 

2 

Enabling Massive IoT in 5G 

and Beyond Systems: PHY 

Radio Frame Design 

Considerations, 

A. Ijaz et al., 2016 

The proposed configuration is approved by 

interface level reproduction results to show that the 

proposed numerology can adapt to handset flaws 

and channel impedances. 

3 

Single-rate and multi-rate multi-

service systems for next 

generation and beyond 

communications, 

L. Zhang, A. 

Ijaz, P. Xiao, A. 

Quddus and R. 

Tafazolli, 

2016 

A structure for multi-administration (MS) 

framework is set up dependent on subband filtered 

multi-carrier (SFMC) modulation 

4 
Design of Joint Sparse Graph 

for OFDM System, 

L. Wen, R. 

Razavi, M. A. 

Imran and P. 

Xiao, 

2015 

Build a joint meager diagram consolidating the 

single charts of LDS-OFDM and LDPC codes, in 

particular joint scanty chart for OFDM (JSG-

OFDM) 

5 

Pilot-Aided Channel Estimation 

for Universal Filtered Multi-

Carrier, 

X. Wang, T. 

Wild, F. Schaich 

and S. ten Brink, 

2015 

Examine the system and execution of pilot-helped 

direct assessment for UFMC in an uplink multi-

client FDMA situation 

6 

"Information Theoretic Analysis 

of OFDM/OQAM with Utilized 

Intrinsic Interference, 

R. Razavi, P. 

Xiao and R. 

Tafazolli, 

2015 

Assess the spectral efficiency of OFDM/OQAM 

frameworks with IOTA heartbeat molding in 

examination with customary OFDM/QAM 

frameworks 

 

IV. PROBLEM STATEMENT 

The data transmitted in wireless domain could be easily 

accessed by unauthorized users because of plain text 

transmission in OFDM. It is very important to securely 

transmit the data in wireless domain. It is very critical to 

find out the exact start of OFDM symbol at the receiver. 

Any mismatch in the estimation of timing of OFDM 

symbol, will cause de-synchronization of receiver and 

degrade the system performance. Further, the system 

performance degrades due to frequency selective time 

varying fading channels. FFT based OFDM systems are 

suffering from high PAPR. The performance of OFDM 

system degrades largely due to the loss of orthogonality 

between subcarriers of OFDM system. OFDM cannot be 

considered for every communication system because of its 

increased complexity and higher transmitter and receiver 

demands. However, by implementing modern digital 

signal processing techniques, it is possible to use this 

modulation system to improve the reliability of the 

communications link up to great extent. 

V. CONCLUSION 

In this work has mainly focused on the Improvement of the 

performance multicarrier modulation technique. Various 

literatures are studied and revived in this work. The 

increment of user demands toward to high data rate 

services without regard to location, has directed the 

research of future of communication on high speed 

wireless systems. However, wireless channels have some 

disadvantages and it is quite difficult to achieve this goal 

under these circumstances. Most of these disadvantages 

are discussed in literature and a lot of techniques are 

proposed in order to cope with them. The proposed work 

presents a survey report on multi carrier transmission 

systems. However, OFDM is a well-known concept which 

suffers from phase noise because its sensitivity to phase 

differences. Therefore, extended version of this algorithm 

may applied for OFDM based communication schemes. 

This algorithm is appropriate for this extension; therefore, 

results would be satisfactory. 
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